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Fuel System

GENERAL KNOCK SENSOR (KS)
INJECTOR
IDLE SPEED CONTROL ACTUATOR (ISCA)
GASOLINE ENGINE CONTROL SYSTEM CVVT OIL CONTROL VALVE (OCV)
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GENERAL

SPECIFICATIONS  eirsears

FUEL DELIVERY SYSTEM

Iltems Specification
Fuel Tank Capacity 55lit. (14.5 U.S.gal., 12.1 Imp.gal.)
Fuel Filter (built in Fuel Pump Assembly) Type High pressure type
et P R
Fuel Pump Type Electrical, in-tank type
Driven by Electric motor
Fuel Retrun System Pressure Returnless

SENSORS

MANIFOLD ABSOLUTE PRESSURE SENSOR (MAPS)
Type: Piezo-resistive pressure sensor type

Specification

Pressure (kPa)

Output Voltage (V)

20.0 0.79
46.7 1.84
101.32 4.0

INTAKE AIR TEMPERATURE SENSOR (IATS)

Type: Thermistor type

ENGINE COOLANT TEMPERATURE SENSOR (ECTS)

Type: Thermistor type
Specification

Temperature [ ()] Resistance( )
-40(-40) 48.14
-20(-4) 14.13 ~ 16.83

0(32) 5.79
20(68) 2.31 ~ 2.59
40(104) 1.15
60(140) 0.59
80(176) 0.32

THROTTLE POSITION SENSOR (TPS)

Type: Variable resistor type

Specification

Throttle Angle

Output Voltage (V)

CT 0.25 ~ 0.9V
W.O.T Min. 4.0V
Items Specification

Sensor Resistance ()

16 ~24

Specification
Temperature [ ( )] Resistance( )
-40(-40) 40.93 ~ 48.35
-30(-22) 23.43 ~ 27.34
-20(-4) 13.89 ~ 16.03
-10(14) 8.50 ~ 9.71
0(32) 5.38 ~ 6.09
10(50) 3.48 ~ 3.90
20(68) 2.31 ~ 2.57
25(77) 1.90 ~ 2.10
30(86) 1.56 ~ 1.74
40(104) 1.08 ~ 1.21
60(140) 0.54 ~ 0.62
80(176) 0.29 ~ 0.34
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HEATED OXYGEN SENSOR (HO2S)

Type: Zirconia (ZrO2) Type

Specification
A/F Ratio Output Voltage (V)
Rich 0.6 ~1.0
Lean 0~04
Iltems Specification
Heater Resistance (Q) Approx. 9.0 [20 (68 )]

CAMSHAFT POSITION SENSOR (CMPS)

Type: Hall effect type

CRANKSHAFT POSITION SENSOR (CKPS)

ACTUATORS

INJECTOR
Number: 4
Specification

Items

Specification

Coil Resistance (Q)

13.8~15.2[20 (68 )]

IDLE SPEED CONTROL ACTUATOR (ISCA)

Type: Double coil type
Specification

Items

Specification

Closing Coil Resistance

14.6 ~ 16.2[20 (68 )]

Type: Hall effect type (Q)
Opening Coil Resistance
KNOCK SENSOR (KS) pening @) 11.1~127[20 (68 )]
Type: Piezo-electricity type
Specification
Items Specification Duty (%) Air Flow Rate ( /h)
Capacitance (pF) 950 ~ 1,350 15 1.0~23
Resistance( ) 4.87 35 7.5~ 12.7
70 43.0 ~ 55.0
CVVT OIL TEMPERATURE SNESOR (OTS) 926 63.0 ~ 71.0

Type: Thermistor type

PURGE CONTROL SOLENOID VALVE (PCSV)

Specification

Items

Specification

Coil Resistance (Q)

26.0[20 (68 )]

CVVT OIL CONTROL VALVE (OCV)

Specification

Specification

Temperature [ ( )] Resistance ( )
-40(-40) 52.15
-20(-4) 16.52
0(32) 6.0
20(68) 2.45
40(104) 1.11
60(140) 0.54
80(176) 0.29

Items

Specification

WWW.DIGITALKHODRO.COM

Coil Resistance (Q)

6.9~7.9[20 (68 )]

IGNITION COIL
Type: Stick type
Specification

Items

Specification

Primary Coil Resistance
Q)

0.58Q+10 [20 (68 )]

Secondary Coll

Resistance (kQ)

8.8 15 [20 (68 )]
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EO01C76E3

SERVICE STANDARD

Ignition Timing

BTDC 5° + 10°

Neutral,N,P-range

A/CON OFF
dle Speed D-range 660 + 100 rpm
A/CON ON Neutral,N,P-range
D-range
TIGHTENING TORQUES  essesees
ENGINE CONTROL SYSTEM
Item Kgf-m N-m Ibf-ft
ECM installation bolts 10~1.2 9.8 ~11.8 72 ~87
Manifold absolute pressure sensor installation bolt 0.8~12 7.8 ~11.8 5.8 ~8.7
Engine coolant temperature sensor installation 20~40 19.6 ~ 39.2 145 ~ 28.9
Throttle position sensor installation screws 0.15 ~ 0.25 15~25 1.1~18
Crankshaft position sensor installation bolt 10~1.2 9.8 ~11.8 7.2~87
Camshaft position sensor installation bolt 1.0~1.2 9.8 ~11.8 7.2 ~87
Knock sensor installation bolt 1.7 ~ 2.7 16.7 ~ 26.5 12.3~19.5
Heated oxygen sensor (Bank 1/ Sensor 1) installation 35~45 343 ~44.1 25.3 ~ 325
Heated oxygen sensor (Bank 1/ Sensor 2) installation 5.0 ~ 6.0 49.1 ~ 58.9 36.2 ~ 434
CVVT Oil temperature sensor installation 0.2~04 20~ 39 1.4 ~29
Idle speed control actuator installation screws 0.8~12 7.8 ~11.8 5.8 ~8.7
CVVT OQil control valve installation bolt 1.0~12 9.8 ~11.8 7.2~87
Ignition coil assembly installation bolts/nuts 19~ 27 18.6 ~ 26.5 13.7 ~ 19.5
Throttle body installation nuts 19~24 18.6 ~ 26.5 13.7 ~17.4
FUEL DELIVERY SYSTEM
Iltem Kgf-m N-m Ibf-ft
Fuel tank band mounting nuts 40 ~55 39.2 ~54.0 28.9 ~ 39.8
Fuel pump plate cover tightening 6.1~71 60.0 ~ 70.0 44.3 ~ 51.6
Delivery pipe installation bolts 19~24 18.6 ~ 23.5 13.7~17.4
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SPECIAL SERVICE TOOLS

EF1F42DC

Tool
(Number and name)

Illustration

Application

09353-24100
Fuel Pressure Gauge

EFDAOO3A

Measuring the fuel line pressure

09353-38000
Fuel Pressure Gauge Adapter

BF1A025D

Connection between the delivery
pipe and fuel feed line

09353-24000
Fuel Pressure Gauge Connector

EFDA003C

Connection between Fuel Pressure
Gauge (09353-24100) and

Fuel Pressure Gauge Adapter
(09353-38000)

09310-2B100
Fuel Pump Plate Cover Wrench

SCMFL6666D

Removeing and installation fuel
low pressure fuel pump  sub
fuel sender plate cover
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BASIC TROUBLESHOOTING  ersascoo

BASIC TROUBLESHOOTING GUIDE

| 1 | Bring Vehicle to Workshop

2 |Analyze Customer’s Problem

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

3 | Verify Symptom, and then Check DTC and Freeze Frame Data

0 Connect Hi-Scan (Pro) to Diagnostic Link Connector (DLC).
0 Record the DTC and freeze frame data.

NOTE

To erase DTC and freeze frame data, refer to Step 5.

4 | Confirm the Inspection Procedure for the System or Part

0 Using the SYMPTOM TROUBLESHOOTING GUIDE CHART, choose the correct inspection procedure for the system
O or part to be checked.

5 | Erase the DTC and Freeze Frame Data

€) waRNING

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

6 | Inspect Vehicle Visually

M Go to Step 11, if you recognize the problem.

7 | Recreate (Simulate) Symptoms of the DTC

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

8 | Confirm Symptoms of Problem

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

9 | Recreate (Simulate) Symptom

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

10 | Check the DTC

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

11 | Perform troubleshooting procedure for DTC

12 | Adjust or repair the vehicle

13 | Confirmation test

14 |END

LW8F1001
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CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLEINFORMAITON

VIN No.

Transmission

L] M/IT 00 A/T LICVT [ ete.

Production date

Driving type

[] 2WD (FF) [J 2WD (FR) [J 4WD

Odometer
Reading

km/mile

2. SYMPTOMS

[] Unable to start

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

[] Difficult to start

[] Engine turns over slowly [ ] Other

[J Rough idling [J Incorrect idling

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

[] Back fire [ ] After fire [ ] Other

3. ENVIRONMENT

Problem frequency

L] Constant [J Sometimes (
[] Other

) L] Once only

Weather

[] Fine [J Cloudy [ ] Rainy [.1 Snowy [] Other

Outdoor temperature

Approx. SGFE

Place

[J Highway [] Suburbs [ Inner City [] Uphill LI Downhill
[J Rough road [] Other

Engine temperature

[] Cold L] Warming up [] After warming up L1 Any temperature

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator
Lamp)

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

Normal check
(Pre-check)

[J Normal [J DTC (

[] Freeze Frame Data

DTC
Check mode

[J Normal [J DTC (

[] Freeze Frame Data

5. ECM/PCM INFORMATION

ECM/PCM Part No.

ROM ID

WWW.DIGITALKHODRO.COM
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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 (20 , 68 ), unless
stated otherwise.

[LI|NoTE

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

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

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

1. Clear Diagnostic Trouble Code (DTC).

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

BFGE321A

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

WWW.DIGITALKHODRO.COM

L e

o oe

o e

Repair or replace the component that has a problem.

Verify that the problem has disappeared with the road
test.

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

€3 WARNING

Strong vibration may break sensors, actuators or
relays

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

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

€3 WARNING

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

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

€3 WARNING

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

SIMULATING ELECTRICAL LOAD
Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, rear window de-
fogger, etc.).
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CONNECTOR INSPECTION PROCEDURE d.

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

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

BFGEO15F e.

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

BFGEO015G

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

0‘6 2.

co .
= (/ b
c.

BFGEO15H

WWW.DIGITALKHODRO.COM

BFGEO15I

Check waterproof connector terminals from the
connector side. Waterproof connectors cannot
be accessed from harness side.

BFGE015J

(LI noTE

» Use afine wire to prevent damage to the terminal.
» Do not damage the terminal when inserting the

tester lead.

Checking Point for Connector

While the connector is connected:

Hold the connector, check connecting condition
and locking efficiency.

When the connector is disconnected:

Check missed terminal, crimped terminal or bro-
ken core wire by slightly pulling the wire harness.
Visually check for rust, contamination, deforma-
tion and bend.

Check terminal tightening condition:

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

021 62 99 92 92
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d. Pulllightly on individual wires to ensure that each
wire is secured in the terminal.

BFGEO015K

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

[W]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 to restore it cor-
rectly.

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

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

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

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

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

WWW.DIGITALKHODRO.COM

ELECTRICAL CIRCUIT INSPECTION PROCEDURE
e CHECK OPEN CIRCUIT

1. 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 ..

[ ....... J | }

© ®) @

BFGES501A

2. Continuity Check Method

[ NOTE

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

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

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

In [FIG.2.] the measured resistance of line 1 and
2 is higherthan 1 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.

021 62 99 92 92
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10 1 1
][ ECM

2 2 2 2
© (8) (A

SENSOR

BFGE501B

b. 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 higherthan1 and the
open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

-FIG 3
2° 20

VI s 1 1

2 2 2 2 ECM
© (B1) (B2) (A)
SENSOR

-

BFGES501C

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

The measured voltage of each connector is 5V,

5V and 0V respectively. So the open circuit is
between connector (C) and (B).

WWW.DIGITALKHODRO.COM

ECM

SENSOR

©) (B) A)

BFGE501D
e CHECK SHORT CIRCUIT

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

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

ECM

SENSOR

© T ® ®»

BFGES501E

2. Continuity Check Method (with Chassis Ground)

(L 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
IMQ 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 1IMQ re-
spectively. Specifically the short to ground circuit
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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.

2 2 2 2 ECM
©) (B) (G
SENSOR

BFGE5S01F

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).

-FIG 7

Lpep

© (B1) (82) QY
SENSOR

BFGE501G
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SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Unable to start 1. Test the battery
(Engine does not turn over) 2. Test the starter
9 3. Inhibitor switch (A/T) or clutch start switch (M/T)
1. Test the battery DTC
2. Check the fuel pressure Low compression
Unable to start L S .
(Incomplete combustion) 3. Check the ignition circuit Intake air leaks
4. Troubleshooting the immobilizer system (In Slipped or broken timing belt
case of immobilizer lamp flashing) Contaminated fuel
1. Test the battery DTC .
Low compression
Difficult to start 2. Check the fuel pressure Intake air leaks
3. Check the ECT sensor and circuit (Check DTC) .
. o Contaminated fuel
4. Check the ignition circuit N
Weak ignition spark
1. Check the fuel pressure
2. Check the Injector DTC
Poor idlin 3. Check the long term fuel trim and short term Low compression
9 fuel trim (Refer to CUSTOMER DATASTREAM) P
(Rough, unstable or . o Intake air leaks
. 4. Check the idle speed control circuit .
incorrect Idle) Contaminated fuel
(Chedg B TO) Weak ignition spark
5. Inspect and test the Throttle Body 9 P
6. Checkthe ECT sensor and circuit (Check DTC)
1. Test the Battery
2. Check the fuel pressure DTC
Engine stall 3. Check the idle speed control circuit Intake air leaks
9 (Check DTC) 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
L S DTC
3. Check the ignition circuit Low compression
Poor driving 4. Checkthe ECT Sensor and Circuit (Check DTC) P
: Intake air leaks
(Surge) 5. Test the exhaust system for a possible .
_— Contaminated fuel
restriction Weak ignition spark
6. Check the long term fuel trim and short term 9 P
fuel trim (Refer to CUSTOMER DATASTREAM)
1. Check the fuel pressure
Knockin 2. Inspect the engine coolant DTC
9 3. Inspect the radiator and the electric cooling fan Contaminated fuel
4. Check the spark plugs

WWW.DIGITALKHODRO.COM
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MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Poor fuel economy

w

Check customer’s driving habits
* Is A/C on full time or the defroster
mode on?
 Are tires at correct pressure?
« Is excessively heavy load being carried?
* |s acceleration too much, too often?

Check the fuel pressure

Check the injector

Test the exhaust system for a possible
restriction

Check the ECT sensor and circuit

DTC

Low compression
Intake air leaks
Contaminated fuel
Weak ignition spark

Hard to refuel
(Overflow during refueling)

Test the canister close valve
Inspect the fuel filler hose/pipe
» Pinched, kinked or blocked?
* Filler hose is torn

Inspect the fuel tank vapor vent hose between
the EVAP. canister and air filter
Check the EVAP. canister

Malfunctioning gas station
filling nozzle (If this problem
occurs at a specific gas
station during refueling)

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE
CONTROL SYSTEM

DESCRIPTION

E7F2FCO02

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

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

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

[ 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 to 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.

* 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.

WWW.DIGITALKHODRO.COM

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 Control Actuator (ISCA)
» Power Supply
« ECM/ PCM
« MT/AT Encoding
» Acceleration Sensor
* MIL-on Request Signal
* Power Stage

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

[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
» Heated oxygen sensor (HO2S)
» Mass Air Flow sensor (MAFS)
» Throttle position sensor (TPS)
» Engine coolant temperature sensor (ECTS)
* Idle speed control actuator (ISCA)
* Injectors
« ECM

[L| NOTE

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

[INSPECTION]

1. After turning ON the ignition key, ensure that the light
illuminates for about 5 seconds and then goes out.
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2. If the light does not illuminate, check for an open cir-
cuit in the harness, a blown fuse or a blown bulb.

SELF-DIAGNOSIS

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

erased when the battery terminal or ECM connector is dis-
connected, or by the HI-SCAN (Pro).

[ NoTE

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

THE RELATION BETWEEN DTC AND DRIVING PATTERN IN EOBD SYSTEM

Driving

pattern

o T e oy

Ignition onl [ ||

| |

offF

||
]

Driving l

cycle I

1
I
Malfunction 1 I
I
|

FLC |

(Fault counter)

MIL onj

HLC |

(Healing counter)

Warm up |

cycle F

Fault |

memory I

Freeze I

--44+-+<----4--l4---]--} -

frame !

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

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

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

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

WWW.DIGITALKHODRO.COM

LGIF601Q

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

[L|NOTE

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

» A "driving cycle" consists of engine startup, ve-
hicle operation beyond the beginning of closed
loop operation.
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FLA -18 FUEL SYSTEM

COMPONENTS LOCATION  esaspaes

Y - S (0 - —~
S| =\ ;)
g [
7o N 7 P IO—e
{ rJ(ﬁ ) v v
B L Ay /2
=)
)

” 7%
e S S .
STV E> =

]

|
|

12 13 9 6 11 16 4 1819

1. ECM (Engine Control Module) 12. A/C Pressure Transducer (APT)

2. Manifold Absolute Pressure Sensor (MAPS) 13. Injector

3. Intake Air Temperature Sensor (IATS) 14. Idle Speed Control Actuator (ISCA)

4. Engine Coolant Temperature Sensor (ECTS) 15. Purge Control Solenoid Valve (PCSV)
5. Throttle Position Sensor (TPS) 16. CVVT Oil Control Valve (OCV)

6. Crankshaft Position Sensor (CKPS) 17. Ignition Coil

7. Camshaft Position Sensor (CMPS) 18. Main Relay

8. Knock Sensor (KS) 19. Fuel Pump Relay

9. Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 1] 20. Data Link Connector (DLC)

10. Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 2] 21. Multi-Purpose Check Connector

11. CVVT Oil Temperature Sensor (OTS)

SLDF17101L
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FLA -19

1. ECM (Engine Control Module)

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

VOIS €@\
/ PN

4
f

e
A\

SLDF17102D

SLDF17104L

4. Engine Coolant Temperature Sensor (ECTS)
11. CVVT Oil Temperature Sensor (OTS)
16. CVVT Qil Control Valve (OCV)

5. Throttle Position Sensor (TPS)
14. Idle Speed Control Actuator (ISCA)

\J\

SHDF16104L

SHDF16106L

7 ‘a(\? i

A
%

SHDF16107L
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FLA -20 FUEL SYSTEM

8. Knock Sensor (KS) 9. Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 1]

HO2S (Bank 1/Sensor 1)

SHDF16108L SLDF17109L

10. Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 2] 12. AJ/C Pressure Transducer (APT)

HO2S (Bank 1/Sensor 2) A

SLDF17108L SLDF17109D

13. Injector 15. Purge Control Solenoin Valve (PCSV)

BFGE302B

SLDF17114L
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FLA -21

17. Ignition Coil

18. Main Relay
19. Fuel Pump Relay

@Y \ a
/ ‘, y 7 \\
AP
-; - A\ r‘_\\\\\\‘\‘@
— - ~‘,‘ = \A\-l
(oA

S\

SHDF16113L

SLDFL7106L
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FLA -22 FUEL SYSTEM

ENGINE CONTROL MODULE
(ECM)

ENGINE CONTROL MODULE (ECM)  eesoeeo2

1. HARNESS CONNECTOR

| 04]o3[o2]91o0[80[8els7[clgs[e4le3|82[81sol7al78l77]76[75[74] 73] [T
72 7l|70 I6968 6T|66|61;3 64|63 :3? 61|60(59 5|8 57 SIG 55(54(53[52(51 s
el llzadpzpioshelr heshalraznaioto el 7] |2
CONNECTOR [CBG-K]
SHDF16115L
2. TERMINAL FUNCTION
CONNECTOR [CBG-K]
PinNo. Description Connected to

1 Power Ground Chassis Ground
2 Battery voltage supply after ignition switch Ignition Switch
3 Power Ground Chassis Ground
4 Battery voltage supply after main relay Main Relay
5 ECM Ground Chassis Ground
6 Battery Power Battery
7 Ignition Coil (Cylinder #1,4) control output Ignition Coil (Cylinder #1,4)
8 Shield Ignition Coil
9 Sensor ground Manifold Absolute Pressure Sensor (MAPS)
10 Manifold Absolute Pressure Sensor signal input Manifold Absolute Pressure Sensor (MAPS)
11 -
12 Ground Immobilizer Control Module
13 A/C Pressure Transducer signal input A/C Pressure Transducer (APT)
14 Sensor ground Engine Coolant Temperature Sensor (ECTS)
15 Engine Coolant Temperature Sensor signal input Engine Coolant Temperature Sensor (ECTS)
16 Sensor ground l[_;(its; (BEXQSED?%SW (Sensor 1)
17 Heated Oxygen Sensor (Sensor 1) signal input ;_Iifiitg[?t (BEXQSSD?%SW (Sensor 1)
18 Intake Air Temperature Sensor signal input Intake Air Temperature Sensor (IATS)
19 -
20 -
21 Sensor ground Knock Sensor (KS)
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GASOLINE ENGINE CONTROL SYSTEM FLA -23
PinNo. Description Connected to
22 Knock Sensor signal input Knock Sensor (KS)
23 Sensor power (+5V) Throttle Position Sensor (TPS)
24 -
25 Injector (Cylinder #1) control output Injector (Cylinder #1)
26 Injector (Cylinder #3) control output Injector (Cylinder #3)
27 Injector (Cylinder #4) control output Injector (Cylinder #4)
28 Injector (Cylinder #2) control output Injector (Cylinder #2)
29 Ignition Coil (Cylinder #2,3) control output Ignition Coil (Cylinder #2,3)
30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 Sensor ground CVVT QOil Temperature Sensor (OTS)
38 Heated Oxygen Sensor (Sensor 2) signal input Heated Oxygen Sensor (Sensor 2) [Euro- / ]
39 Sensor ground Heated Oxygen Sensor (Sensor 2) [Euro- / ]
40 CVVT Oil Temperature Sensor signal input CVVT Oil Temperature Sensor (OTS)
41 Throttle Position Sensor signal input Throttle Position Sensor (TPS)
42 Sensor ground Throttle Position Sensor (TPS)
43 -
44 -
45 -
46 -
a7 Sensor power (+5V) A/C Pressure Transducer (APT)
48 Sensor power (+5V) Manifold Absolute Pressure Sensor (MAPS)
49 -
50 -
51 -
52 -
ABS/ESP Control Module [With ABS/ESP
53 Vehicle speed signal input (Euro- 7 )]
TCM [Except Euro- [/ ]
54 -
55 Wheel Speed Sensor [A] signal input ngglelzlsslfigirsfen?or)](WSS)[Without
56 Wheel Speed Sensor [B] signal input nggleElSSID[)e(E?Jri_en7or)](WSS)[Without

WWW.DIGITALKHODRO.COM
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FLA -24 FUEL SYSTEM
PinNo. Description Connected to
57 Sensor ground A/C Pressure Transducer (APT)
58 -
59 -
60 A/C switch "ON" signal input A/C Switch
61 -
62 A/C thermal switch signal input A/C Thermal Switch
63 Fuel consumption signal output Trip Computer
64 Main Relay control output Main Relay
65 Cooling Fan Relay [Low] control output Cooling Fan Relay [Low]
66 CVVT Oil Control Valve control output CVVT Qil Control Valve (OCV)
67 Purge Control Solenoid Valve control output Purge Control Solenoid Valve (PCSV)
68 -
69 Immobilizer lamp control output Immobilizer Lamp
70 Fuel Pump Relay control output Fuel Pump Relay
71 -
72 -
73 Battery voltage supply after main relay Main Relay
74 Alternator load signal input Alternator
75 Immobilizer communication line Immobilizer Control Module
76 c
77 CAN [HIGH] Other control module
78 CAN [LOW] Other control module
79 Sensor ground Camshaft Position Sensor (CMPS)
80 Camshaft Position Sensor signal input Camshaft Position Sensor (CMPS)
81 Sensor ground Crankshaft Position Sensor (CKPS)
82 Crankshaft Position Sensor signal input Crankshaft Position Sensor (CKPS)
83 -
84 Clutch Switch signal input Clutch Switch
85 -
86 Engine speed signal output Cluster (Tachometer)
87 A/C Compressor Relay control output A/C Compressor Relay
88 Cooling Fan Relay [High] control output Cooling Fan Relay [High]
89 Idle Speed Control Actuator [OPEN] control output | Idle Speed Control Actuator (ISCA)
90 Idle Speed Control Actuator [CLOSE] control output | Idle Speed Control Actuator (ISCA)
91 -
92 Malfunction Indicator Lamp (MIL) control output Cluster (Malfunction Indicator Lamp)

WWW.DIGITALKHODRO.COM
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FLA -25

PinNo. Description Connected to
93 Heated Oxygen Sensor (Sensor 1) Heater Heated Oxygen Sensor (Sensor 1)
control output [Except LEADED]
Heated Oxygen Sensor (Sensor 2) Heater
94 control output Heated Oxygen Sensor (Sensor 2) [Euro- / ]

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

3. TERMINAL INPUT/OUTPUT SIGNAL

CONNECTOR [CBG-K]

Pin No. Description Condition Type Level Test Result
1 Power Ground Idle DC Max. 50mV
) Battery voltage supply after IG OFF bC Max. 1.0V 1.18mv
ignition switch IG ON Battery Voltage 12.7V
3 Power Ground Idle DC Max. 50mV -4.37mV
4 Battery voltage supply after IG OFF DC Max. 1.0V -5.1mV
main relay IG ON Battery Voltage 12.3V
5 ECM Ground Idle DC Max. 50mV 10.1mV
6 Battery Power Always DC Battery Voltage 12.2v
iti i i 1st Voltage: 300 ~ 400V 372V
7 Ignition Coil (Cylinder #1,4) dle Pulse g
control output ON Voltage: Max. 2.0V 1.6V
8 Shield Idle DC Max. 50mV 18.3mV
9 Sensor ground Idle DC Max. 50mV 18.7mV
10 Manifold Absolute Pressure IG ON DC 3.9 ~ 41V 4.00v
Sensor signal input Idle 0.8 ~ 1.6V 1.44V
11 -
12 Ground Idle DC Max. 50mV
A/C Pressure Transducer A/C OFF:1.18V
13 signal input Idle DC 04 ~ 4.5 A/C ON:1.48V
14 Sensor ground Idle DC Max. 50mV 13.0mV
15 Engine Coolant Temperature Idle DC 0.5 ~ 4.5V 1.84V
Sensor signal input
16 Sensor ground Idle DC Max. 50mV
Rich: 0.6 1.0V
17 Hseated (zxygen IS_ensor Racing Analog
(Sensor 1) signal input Lean: Max. 0.4V
18 Ir_1take Alr Temperature Sensor 1dle Analog 0 ~ 50V 363V
signal input
19 -
20 -
21 Sensor ground Idle DC Max. 50mV
Knocking i
22 Knock Sensor signal input variable
Normal Frequency
IG OFF Max. 0.5V ov
23 Sensor power (+5V) DC
IG ON 49 ~ 5.1V 5.03Vv
24 -
Hi: Battery Voltage 14.4v
o5 | Injector (Cylinder #1) Idle DC Lo: Max. 1.0V 280mV
control output
Vpeak: Max. 80V 48.8V
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GASOLINE ENGINE CONTROL SYSTEM FLA -27
Pin No. Description Condition Type Level Test Result
Hi: Battery Voltage 14.2V
og | Imiector (Cylinder #3) Idle DC Lo: Max. 1.0V 240mV
control output
Vpeak: Max. 80V 49.0V
Hi: Battery Voltage 14.4v
o7 | Iniector (Cylinder #4) Idle DC Lo: Max. 1.0V 280mV
control output
Vpeak: Max. 80V 48.8V
Hi: Battery Voltage 14.2V
og | Iniector (Cylinder #2) Idle DC Lo: Max. 1.0V 240mV
control output
Vpeak: Max. 80V 49.0V
iti i i 1st Voltage: 300 ~ 400V 376V
29 Ignition Coil (Cylinder #1,4) dle Pulse g
control output ON Voltage: Max. 2.0V 1.36V
30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 Sensor ground Idle DC Max. 50mV 17.3mV
Rich: 0.6 1.0V 640mV
38 Heated Oxygen S_ensor Racing Analog
(Sensor 2) signal input Lean: Max. 0.4V 22mV
39 Sensor ground Idle DC Max. 50mV 3.14mV
a0 | CVVT Oil Temperature Sensor Idle Analog 0.5 ~ 4.5V 950mV
signal input
Throttle Position Sensor CT 0.25 ~ 0.9V 307mV
41 ; ; Analog -
signal input W.0.T Min. 4.0V 4.28V
42 Sensor ground Idle DC Max. 50mV 13.6mV
43 -
44 -
45 -
46 -
IG OFF Max. 0.5V 2.61mVv
47 Sensor power (+5V) DC
IG ON 49 ~ 5.1V 5.04v
IG OFF Max. 0.5V 3.16mV
48 Sensor power (+5V) DC
IG ON 49 ~ 5.1V 5.06V
49 -
50 -
51 -
52 -
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FLA -28 FUEL SYSTEM
Pin No. Description Condition Type Level Test Result
_ _ _ _ Hi: Min. 4.5V 13.0V
53 Vehicle speed signal input Vehicle Run Pulse
Lo: Max. 0.5V -200mV
54 -
15Hz: Min. 0.13Vpp
Wheel Speed Sensor [A] Vehicle Run -
55 signal input (30km/h) SINE Wave | 1,000Hz: Min 0.2Vpp
Overall: Max. 250Vpp
15Hz: Min. 0.13Vpp
Wheel Speed Sensor [B] Vehicle Run o
56 signal input (30km/h) SINE Wave | 1,000Hz: Min 0.2Vpp
Overall: Max. 250Vpp
57 Sensor ground Idle DC Max. 50mV 10mvV
58 -
59 -
. ] ) A/C S/IW OFF Max. 1.0V omv
60 A/C switch "ON" signal input DC
A/C S/W ON Battery Voltage 12.8Vv
61 -
- AIC S/W OFF Max. 1.0V omV
62 A/C thermal switch signal input DC
A/C S/W ON Battery Voltage 12.8V
_ ) Hi: Battery Voltage 13.8V
63 Fuel consumption signal output Idle Pulse
Lo: Max. 0.5V 0.1V
. Relay OFF Battery Voltage 12.9V
64 Main Relay control output DC
Relay ON Max. 1.0V 0.88Vv
i Relay OFF Battery Voltage 12.9Vv
65 Cooling Fan Relay [Low] y DC y g
control output Relay ON Max. 1.0V 30mv
CVVT Oil Control Valve Battery Voltage 14.8V
66 Idle Pulse
control output Max. 1.0V 100mV
&7 Purge Control Solenoid Valve Active Pulse Hi: Battery Voltage 14.2v
control output Inactive Lo: Max. 1.0V 100mV
68 -
= Lamp OFF Battery Voltage
69 Immobilizer lamp control output DC
Lamp ON Max. 2.0V
Relay OFF Battery Voltage 13V
70 Fuel Pump Relay control output DC
Relay ON Max. 1.0V 100mV
71 -
72 -
73 Battery voltage supply after IG OFF DC Max. 1.0V -5.1mV
main relay IG ON Battery Voltage 12.3V
] ] Hi: Battery Voltage 14v
74 Alternator load signal input Idle Pulse
Lo: Max. 1.5V 10mvV
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GASOLINE ENGINE CONTROL SYSTEM FLA -29
Pin No. Description Condition Type Level Test Result
When com- Hi: Min. 8.5V
75 Immobilizer communication line | municating Pulse
after IG ON Lo: Max. 3.5V
76 -
RECESSIVE 2.0 ~ 3.0v 2.55V
77 CAN [HIGH] Pulse
DOMINANT 2.75 ~ 45V 3.57V
RECESSIVE 2.0 ~ 3.0v 2.55V
78 CAN [LOW] Pulse
DOMINANT 0.5 ~ 2.25V 1.44Vv
79 Sensor ground Idle DC Max. 50mV 10mv
iti Hi: Vcc 5.0v
80 C_amsh_aft Position Sensor dle Pulse
signal input Lo: Max. 0.5V 0.2V
81 Sensor ground Idle DC Max. 50mV 10mV
Crankshaft Position Sensor Hi: Vee 5.0V
82 : . Idle Pulse
signal input Lo: Max. 0.5V 40mV
83 -
) : ] Release Max. 0.5V
84 Clutch Switch signal input DC
Push Battery Voltage
85 -
Hi: Battery Voltage 14.0V
86 Engine aspeed signal output Idle Pulse Lo: Max. 0.5V 100mV
Freq.: 20 ~ 26Hz 21.8Hz
control output Relay ON Max. 1.0V 0.1V
88 Cooling Fan Relay [High] Relay OFF bC Battery Voltage 14.1v
control output Relay ON Max. 1.0V 320mVv
Idle Speed Control Actuator Hi: Battery Voltage 14.6V
89 Idle Pulse
[OPEN] control output Lo: Max. 1.0V 192mV
ldle Speed Control Actuator Hi: Battery Voltage 14.9v
90 Idle Pulse
[CLOSE] control output Lo: Max. 1.0V 248mV
91 -
92 Malfunction Indicator Lamp Lamp OFF bC Battery Voltage 13V
(MIL) control output Lamp ON Max. 1.0V 50mV
Heated Oxygen Sensor Hi: Battery Voltage 14v
93 (Sensor 1) Heater control Engine Run Pulse
output Lo: Max. 1.0V 0.3V
Heated Oxygen Sensor Hi: Battery Voltage 14v
94 (Sensor 2) Heater control Engine Run Pulse
output Lo: Max. 1.0V 0.3V
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FUEL SYSTEM

CIRCUIT DIAGRAM

EA25CAB1

-+

ECM

BATTERY

E(G - Battery Power

I(l - Power Ground

I
I CHASSIS
GROUND

—O—

I(S - Power Ground

[K5 - ECM Ground

IGNITION SWICH

MAIN RELAY

T o

A

FUEL PUMP RELAY

FUEL

PUMP

Ignition Coil
(Cyl. #1,4)

E

(s

Ignition Coil
(Cyl. #2,3)

29

e {ks- Shield

MIL

E

e

[ko

&

IMMOBILIZER

v

IG ON

control output

[

il

IMMO. LAMP

After Main Relay

=
&12 - Ground

e

&

Battery

EKZ - Battery voltage supply after ignition switch

—E(4 - Battery voltage supply after main relay
(K73 - Battery voltage supply after main relay
:KGA - Main Relay control output

E(?O - Fuel Pump Relay control output

E(? - Ignition Coil (Cyl. #1,4) control output

EZQ - Ignition Coil (Cyl. #2,3) control output

K92 - Malfunction Indicator Lamp (MIL)

I_75 - Immobilizer communication line

K69 - Immobilizer lamp control output
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FLA -31

MAPS

ECM

[ko-

[
—

|L(10

'E48

=

Ej ﬁt%
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ECTS

[ R

[NEN
v

Cluster

CMPS

After Main Relay

(]
A

-

CKPS

v

After Main Relay

= :
(]

Al
N

TPS

FINF
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w

o

=
N
iy

HO2S (B1/S1)

P After Main Relay

EJAE:

©
)

i

HO2S (B1/S2)

- After Main Relay

=1 1x1 5]

©
=

IS

APT

51151 3]

N
J

%
N w

M= x1

oTs

=1

X

MZ11#1

[K1g -

K15 -
1K15

[kaa-

{keo-

1K79 -

~
K82 -

=
{Ke1-

Sensor ground
- MAPS signal input

- Sensor power (+5V)

IATS signal input

ECTS signal input

Sensor ground

CMPS signal input

Sensor ground

CKPS signal input

Sensor ground

- Knock Sensor signal input

- Sensor ground

- Sensor power (+5V)

- TPS signal input

- Sensor ground

- HO2S (Sensor 1) Heater control output

- HO2S (Sensor 1) signal input

- Sensor ground

- HO2S (Sensor 2) Heater control output

- HO2S (Sensor 2) signal input

- Sensor ground

- Sensor ground

- Sensor power (+5V)

- APT signal input

- Sensor ground

- OTS signal input
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FLA -32 FUEL SYSTEM

ECM

INJECTOR #1

2
E(ZS - Injector (Cylinder #1) control output

:

P After Main Relay

INJECTOR #2

E(ZS - Injector (Cylinder #2) control output

5

P After Main Relay

INJECTOR #3

2
E(ZG - Injector (Cylinder #3) control output

5

P After Main Relay

INJECTOR #4

=1

- Injector (Cylinder #4) control output

=

P After Main Relay

ISCA

E(BQ - ISCA [OPEN] control output

P After Main Relay

1

- ISCA [CLOSE] control output

PCSV
2 E<67 - Purge Control Solenoid Valve
control output
dy a -
P After Main Relay
ocv
! P
|I_<66 - CVVT Qil Control Valve
control output
2

P After Main Relay

SLDF17118L
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GASOLINE ENGINE CONTROL SYSTEM FLA -33

ECM

[EURO-III/IV]
& WITHOUT ABS/ESP
WSS
1
g — E(SG - WSS [B] signal input
—1]2 E(SS - WSS [A] signal input
§ voriseses |
ABS/ESP CONTROL MODULE E53 - Vehicle speed signal input
[EXCEPT EURO-II/IV]
TCM
CLUSTER(TACOMETER) < ESG - Engine speed signal output

TRIP COMPUTER < Fﬁ?» - Fuel consumption signal output
ALTERNATOR < E74 - Alternator load signal input
COOLING FAN RELAY [HIGH] < ESS - Cooling Fan Relay [High] control output
COOLING FAN RELAY [LOW] < EGS - Cooling Fan Relay [Low] control output
OTHER CONTROL MODULES 4 I'_K77 - CAN [HIGH]
OTHER CONTROL MODULES i_K78 - CAN [LOW]
< '_KGZ - A/C thermal switch signal input
< ’_K87 - AIC Compressor Relay control output
-Refer to "Electrical Troubleshooting Manual” — -
< RGO - AIC switch "ON" signal input
< |£84 - Clutch Switch signal input

SLDF17119L
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ECM PROBLEM INSPECTION
PROCEDURE  esssiscr

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

Specification (Resistance): 1Q or less

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

3. Ifproblemis 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 again. If the vehicle operates
normally then the problem was likely with the ECM.

4. 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
does not occur, this is intermittent problem (Refer to
INTERMITTENT PROBLEM PROCEDURE in BASIC
INSPECTION PROCEDURE).

WWW.DIGITALKHODRO.COM

REPLACEMENT  eopescao
1. Turn ignition switch off.
2. Disconnect the battery (-) cable from the battery.

3. Disconnect the ECM connector(s) (A).

SLDF17152D

4. Unscrew the ECM mounting bolts/nuts (B) and re-
move the ECM from the air cleaner assembly.

5. Install a new ECM.

ECM mounting bolts: 9.8 ~ 11.8 N-m (1.0 ~
1.2 kgf-m, 7.2 ~ 8.7 Ibf-ft)
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MANIFOLD ABSOLUTE
PRESSURE SENSOR (MAPS)

INSPECTION

EDBADO074

FUNCTION AND OPERATION PRICIPLE

Output Voltage(V)

4.000 -

1.842 T-----5

0.789 T

MAP

1
1
1
, 1
1
]

20  46.66 101.32

Pressure (kpa abs.)

Manifold Absolute Pressure Sensor (MAPS) is speed-den-
sity type sensor and is installed on the surge tank. This
MAPS senses absolute pressure in surge tank and trans-
fers this analog signal proportional to the pressure to the
ECM. The ECM calculates the intake air quantity and en-
gine speed based on this signal. This MAPS consists of
piezo-electric element and hybrid IC that amplifies the ele-
ment output signal. The element is silicon diaphragm type
and adapts pressure sensitive variable resistor effect of
semi-conductor. 100% vacuum and the manifold pressure
applies to both sides of it respectively. That is, this sen-
sor outputs the silicon variation proportional to pressure
change by voltage.

SPECIFICATION

Pressure(kPa) Output Voltage (V)
20.0 0.79
46.66 1.84
101.32 4.0

WWW.DIGITALKHODRO.COM
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FLA -36 FUEL SYSTEM

CIRCUIT DIAGRAM

[Circuit Diagram] [Connection Information]

MAPS & IATS(CBG25) ECM(CBG-K)

1 Terminal Connected to Function
{10 - MAPS Signal 1 ECM CBG-K (10) MAPS signal

2 [48 - Reference Voltage(5V) 2 ECM CBG-K (48) Sensor Power (+5V)

3 3 ECM CBG-K (18) IATS signal

| \Q’ {18 - IATS Signal
'|| < A 4 ECM CBG-K (9) Sensor ground

{9 - Sensor Ground

[Harness Connector]

[o4]93[o2]o1]o0[89[88]s7]86]85]84[83[82[81]80[ 79787 7[76]75]74] 73] 6
[72[71]70]69l68[67|66l65]6463l62]61]60]59]58]57[56[55]54|53[52[ 51 |
| ] ] ] 1 ]

L
[50]ao]48]47[46]45]44]43[42|41]40][39]38[37]36[35[34]33[32[31[30] 29|
[28]27]26]25[24]23]22]21[20]19]18]17[16]15[14[13[12[11]10] 9] 8] 7 | 2|1

CBG25 CBG-K
MAPS ECM

SHDF16212L

COMPONENT INSPECTION

1. Connect a scantool on Diagnisis Link Connector
(DLC).

2. Check MAPS output voltage at idle and IG ON.

Condition Output Voltage (V)
IG ON 39~41
Idle 0.8 ~1.6
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FLA -37

INTAKE AIR TEMPERATURE

SENSOR (IATS)

INSPECTION ECFBBEDE

FUNCTION AND OPERATION PRICIPLE

©

100,000

©

Resistance [2]

10.000

1,000

100

10

-40

-20

20 40 60
Temperature [C]

80 100 120 140

Intake Air Temperature Sensor (IATS) is installed inside
the Manifold Absolute Pressure Sensor (MAPS) and de-
tects the intake air temperature. To calculate precise air
guantity, correction of the air temperature is needed be-
cause air density varies according to the temperature. So
the ECM uses not only MAPS signal but also IATS signal.
This sensor has a Negative Temperature Coefficient (NTC)

SPECIFICATION

SHDF16121L

and its resistance is in inverse proportion to the tempera-

ture.

Temperature [ ()] Resistance( )
-40(-40) 40.93 ~ 48.35
-30(-22) 23.43 ~ 27.34
-20(-4) 13.89 ~ 16.03
-10(14) 8.50 ~ 9.71

0(32) 5.38 ~ 6.09
10(50) 3.48 ~ 3.90
20(68) 2.31 ~ 2.57
25(77) 1.90 ~ 2.10
30(86) 1.56 ~ 1.74
40(104) 1.08 ~ 1.21
60(140) 0.54 ~ 0.62
80(176) 0.29 ~ 0.34

WWW.DIGITALKHODRO.COM
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FLA -38 FUEL SYSTEM

CIRCUIT DIAGRAM

[Circuit Diagram] [Connection Information]

MAPS & IATS(CBG25) ECM(CBG-K)

1 Terminal Connected to Function
{10 - MAPS Signal 1 ECM CBG-K (10) MAPS signal

2 [48 - Reference Voltage(5V) 2 ECM CBG-K (48) Sensor Power (+5V)

3 3 ECM CBG-K (18) IATS signal

| \Q’ {18 - IATS Signal
'|| < A 4 ECM CBG-K (9) Sensor ground

{9 - Sensor Ground

[Harness Connector]

[o4]93[o2]o1]o0[89[88]s7]86]85]84[83[82[81]80[ 79787 7[76]75]74] 73] 6
[72[71]70]69l68[67|66l65]6463l62]61]60]59]58]57[56[55]54|53[52[ 51 |
| ] ] ] 1 ]

L
[50]ao]48]47[46]45]44]43[42|41]40][39]38[37]36[35[34]33[32[31[30] 29|
[28]27]26]25[24]23]22]21[20]19]18]17[16]15[14[13[12[11]10] 9] 8] 7 | 2

CBG25 CBG-K
MAPS ECM

SHDF16212L

COMPONENT INSPECTION

1. Turn ignition switch OFF.

2. Disconnect IATS connector.

3. Measure resistance between IATS terminals 3 and 4.

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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GASOLINE ENGINE CONTROL SYSTEM

ENGINE COOLANT
TEMPERATURE SENSOR (ECTYS)

-
Gty

INSPECTION  esaocreo

FUNCTION AND OPERATION PRICIPLE

Engine Coolant Temperature Sensor (ECTS) is located in
the engine coolant passage of the cylinder head for de-
tecting the engine coolant temperature. The ECTS uses
a thermistor whose resistance changes with the tempera-
ture. The electrical resistance of the ECTS decreases as
the temperature increases, and increases as the tempera-
ture decreases. The reference 5 V in the PCM is supplied
to the ECTS via a resistor in the PCM.That is, the resistor SHDF16104L
in the PCM and the thermistor in the ECTS are connected

in series. When the resistance value of the thermistor in e} { Terminal
the ECTS changes according to the engine coolant tem- */7

perature, the output voltage also changes. During cold
engine operation the PCM increases the fuel injection du-
ration and controls the ignition timing using the information
of engine coolant temperature to avoid engine stalling and
improve drivability.

[ Packing (Rubber)

<—— Body

I

I /«<—— Thermister

EGRF241A

SPECIFICATION

Temperature [ ( )] Resistance( )
-40(-40) 48.14
-20(-4) 14.13 ~ 16.83

0(32) 5.79
20(68) 2.31 ~ 2.59
40(104) 1.15
60(140) 0.59
80(176) 0.32
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FUEL SYSTEM

CIRCUIT DIAGRAM

[Circuit Diagram]

ECTS(CBG11)

ECM(CBG-K)

1

2
—Indicators & Gauges

3

{I5- ECTS Signal

[14- Sensor Ground

[Harness Connector]

CBGl11
ECTS

.

[Connection Information]

Terminal Connected to Function
1 ECM CBG-K (15) ECTS Signal
2 Indicators & Gauges
3 ECM CBG-K (14) Sensor Ground

lo4]93[o2]o1]o0]89[88]s7][86]85]84[83[82[81]80]7978] 7 7]76]75]74] 73]

[72]71]70l69l68]67]66l65[64]63]62]61]60[59]58]57]56[55]54]53[52] 51
[ ] [ ] ]

4
[50]a9]8]4a7[46]45]44]43]42[41]40[39]38[37]36[35[34]33[32[31[30] 29| 5

[28[27]26]25[24[23[22]21]20]19]18[1 7[16[15[1413[12[11]10[ 9[8[ 7 |

CBG-K
ECM

COMPONENT INSPECTION
1. Turn ignition switch OFF,
2. Disconnect ECTS connector.

3. Remove the ECTS.

4. After immersing the thermistor of the sensor into en-
gine coolant, measure resistance between ECTS ter-

minals 1 and 3.

5. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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GASOLINE ENGINE CONTROL SYSTEM FLA -41

THROTTLE POSITION SENSOR wide-open throttle from the TPS. Also The ECM uses the

(TPS) Manifold Absolute Pressure Sensor (MAPS) signal along
with the TPS signal to adjust fuel injection duration and ig-
nition timing.

INSPECTION  espeosor
FUNCTION AND OPERATION PRINCIPLE

The Throttle Position Sensor (TPS) is mounted on the
throttle body and detects the opening angle of the throt-
tle plate. The TPS has a variable resistor (potentiometer)
whose characteristic is the resistance changing according
to the throttle angle. During acceleration, the TPS resis-
tance between the reference 5V and the signal terminal
decreases and output voltage increases; during decelera-
tion, 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 throt-
tle. The ECM determines operating conditions such as idle
(closed throttle), part load, acceleration/deceleration, and

SLDF17124L

SPECIFICATION

Throttle Angle Output Voltage (V)
CT 0.25 ~ 0.9
W.O.T Min. 4.0V
Iltems Specification
Sensor Resistance () 16~24 at20 (68 )

CIRCUIT DIAGRAM

[Circuit Diagram] [Connection Information]

TPS(CBG12) ECM(CBG-K)
5 Terminal Connected to Function
{42- Sensor Ground 1 ECM CBG-K (41) TPS Signal
1 -
( [41- TPS Signal 2 ECM CBG-K (42) Sensor Ground
3 3 ECM CBG-K (23) Sensor Power (+5V)
{23- Sensor Power (+5V)

[Harness Connector]

[o4]o3]o2]91]00]so[88]87]s6[s5]84[83]82] 81]80]79]78[77]76]75]74] 73]
[72]71]70l69l68]67]66l65[64]63]62]61]60[59]58]57]56[55]54|53[52] 51|
1 J L ] J L ]

[50]a9]4g]47]46]4as]44]a3]42]41]40]39]38[37]36]35]34[33[32|31[30[ 29]
[28[27]26]25[24[23[22]21]20[19]18[1 7[16[15]14]13]12[11]10] 9[8[ 7|

CBG12 - CBG-K
TPS ECM

SHDF16230L
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FLA -42 FUEL SYSTEM

COMPONENT INSPECTION

1. Connect a scantool on the Data Link Connector
(DLC).

2. Start engine and check output voltages of TPS at C.T
and W.O.T.

Specification: Refer to SPECIFICATION.

3. Turn ignition switch OFF and disconnect the scantool
from the DLC.

4. Disconnect TPS connector and measure resistance
between TPS terminals 2 and 3

Specification: Refer to SPECIFICATION.
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GASOLINE ENGINE CONTROL SYSTEM FLA -43

CAMSHAFT POSITION SENSOR
(CMPS)

INSPECTION  esszecro

FUNCTION AND OPERATION PRICIPLE

a

Camshaft Position Sensor (CMPS) is a hall sensor and de- ‘\‘
tects the camshaft position by using a hall element. Itis re- = <
lated with Crankshaft Position Sensor (CKPS) and detects
the piston position of 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 sen- ~
sor has a hall-effect IC which output voltage changes when

magnetic field is made on the IC with current flow. SHDF16107L

WAVEFORM

CH i 121, Be DT 92,588 OH B ﬁﬂiﬂi"ﬂl i 5.2 0 M: 5. 758 OH B! 398, 1-4 |CH m: 4.7 U M: b."hal CH B! 5.3 y

CKPS

M N TR O L’IIE1'l'L1II1’jlliﬁfﬁﬂlﬂﬂ!ﬂﬂffﬂllﬁﬂllﬂﬂlﬂlﬂ

- cMPs Faling Edge Rising Edge i
BS7_ w55 (p L [

bl |

E | 2noe| [nEme | |Recs ) [mes) ||__m@ﬁ_:5;m_1| [N | rEna| | RECD)| | mERU| _m :a:-mT|mf_mml | RECD| [ MEMU|
Fig.1) The square wave signal should be smooth and without any distortion.

Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one

longer signal(missing tooth)

LFLG156A
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FUEL SYSTEM

CIRCUIT DIAGRAM

[Circuit Diagram]

ECM(CBG-K)

59- Sensor Ground

CMPS(CBG30)
1
o 2
[ | 11
) [

Main Relay

[Connection Information]O

- -
N~
—1]

CBG30
CMPS

{80- cMPs signal

[Connection Information]

Terminal Connected to Function
1 ECM CBG-K (79) Sensor Ground
2 ECM CBG-K (80) CMPS Signal
3 Main Relay Power Supply (B+)

[o4]o3][92]01]00[89[88]87[86[85]84|83]82[8 1[80[79]78[77[76[75[74] 73]

72[71)70|69/68(67|66[65 65-]63 62161(60|59(58]57|56|55[54|53[52| 51
| — | — | —

| E—
[50]ag]48]a7[46]45]44]43[42]41]40[39]38[37]36[35[34]33[32[31[30] 29|

[28[27]26]25[24[23]22]21]20]19]18[1 7]16[15]14[13]12[11]10] 9[8[ 7|

o

CBG-K
ECM

COMPONENT INSPECTION

1. Check signal waveform of CMPS and CKPS using a

scantool.

Specification : Refer to "WAVE FORM"
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GASOLINE ENGINE CONTROL SYSTEM FLA -45

CRANKSHAFT POSITION SENSOR J %
AR
=<

(CKPS)

FUNCTION AND OPERATION PRICIPLE

INSPECTION  e73score ML\X f&%&é
aﬂézﬁg!!:

Crankshaft Position Sensor (CKPS) detects the crankshaft
position and is one of the most important sensors of the
engine control system. If there is no CKPS signal input,
fuel is not supplied and the main relay does not operate.
Thatis, vehicle can’t run without CKPS signal. This sensor
is installed on transaxle housing and generates alternating
current by magnetic flux field which is made by the sensor
and the target wheel when engine runs. The target wheel
consists of 58 slots and 2 missing slots on 360 CA (Crank
Angle).

SHDF16106L

WAVEFORM

CH v 129. B0 DT 92 58<8 OH B 539, Z=)|0H i 5.2 0 M: 5.75a8 O B! 398, 1= |CH i 4.7 U B B."al CH B! 5.3
..... - =Lk ok R0 Pl St T PR L Ml SR b = S

CKPS

N 0

lFaIIing Edge Rising Edge l
' o 4 || Beplilas —r e ._._;__\,.,. =
EUE) [neto | [ece) |new) |_WWFHIHEUTTE" EZ RENG| | RECD| |MENU]

[ Figl | Fig2 | Fig3

Fig.1) The square wave signal should be smooth and without any distortion.

Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one
longer signal(missing tooth)

LFLG156A
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FUEL SYSTEM

CIRCUIT DIAGRAM

[Circuit Diagram]

CKPS(CBG29)

n Information]

Connected to

Function

ECM CBG-K (81)

Sensor Ground

ECM CBG-K (82)

CKPS Signal

D@z

————= Main Relay

[Harness Connector]

- -
N~
—

CBG29
CKPS

[Connectio
ECM(CBG-K) -
Terminal
IEl— Sensor Ground !
2
[82- CKPS Signal 3

Main Relay

Power Supply (B+)

[04]93]o2]o1]o0]89[88]87]86]85]84]83

82[81]80[79[78[77[76[75[74] 73]

[72]71]70l69l68]67[66l65]64]63]62]6 1
L J ]

60[59]58[57[56[55]54]53]52[ 51 |
J L J

L
[50]a9[48]47]46]45[44]43[42]41]40]39)

38[37[36[35]34[33[32[31[30[ 29

[28]27]26]25]24]23[22]21[20]19]18]17

16[15[14[13]12[11]10[ 9[8[ 7 |

w

CBG-K

ECM

COMPONENT INSPECTION

1.

Check signal waveform of CKPS and CMPS using a

scantool.

Specification : Refer to "WAVE FORM"
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GASOLINE ENGINE CONTROL SYSTEM FLA -47

HEATED OXYGEN SENSOR
(HO2S)

INSPECTION  eszeresn

Terminal
FUNCTION AND OPERATION PRICIPLE

Heated Oxygen Sensor (HO2S) consists of zirconium and
alumina and is installed on upstream and downstream of
the Manifold Catalyst Converter (MCC). After it compares
oxygen consistency of the atmosphere with the exhaust
gas, it transfers the oxygen consistency of the exhaust gas
to the ECM. When A/F ratio is rich or lean, it generates ap-
proximately 1V or OV respectively. In order that this sen-
sor normally operates, the temperature of the sensor tip EGRF247A
is higher than 370 (698 ). So it has a heater which is

controlled by the ECM duty signal. When the exhaust gas

temperature is lower than the specified value, the heater

warms the sensor tip.

Sensing Element

Cable

Terminal Interface

Element Tip

Shield

EGRF248A

SPECIFICATION

A/F Ratio Output Voltage (V)
RICH 0.6 ~ 1.0
LEAN 0.1~04
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FLA -48 FUEL SYSTEM

Iltem Specification

Heater Resistance (Q) Approx. 9.0Q at20 (68 )

CIRCUIT DIAGRAM

[Circuit Diagram] [Connection Information]
HO2S (B1/S1
HO2S (B1/S1)(CBG16) ECM(CBG-K) ( )
4 Terminal Connected to Function
1 ECM CBG-K (17) HO2S (B1/S1) Signal
3
| | | J_J [93- Heater Control 2 ECM CBG-K (16) Sensor Ground
3 ECM CBG-K (93 Heater Control
—] L [17- Signal : (93) eater Contro
4 Main Relay Power Supply (B+)
2 [6- Ground HO2S (B1/S2)
Terminal Connected to Function
1 ECM CBG-K (39) Sensor Ground
HO2S(B1/S2)(CBG22) 2 ECM CBG-K (38) | HO2S (B1/S2) Signal
3
3 Main Relay Power Supply (B+)
R — 4 -
|| | | [94- Heater Control 4 ECM CBG-K (94) Heater Control
= 2 e
L1 {38- Signal
l 1 3
139- Ground
Main Relay

[Harness Connector|

[04]93]o2]91]0o0]89[88]87[86]85[84[83[82]81]80[79[78]77[76[75[74] 73]
[72]71]70l69l68]67]66l65[64]63[62]61[60]59]58]57[56]55(54|53[52] 51|

[ ] [ ] ] [ ]
[50]a9[48]47]46]45]44]43]42]41]40[39]38]37]36]35[34[33[32[31[30] 29|
[28[27]26]25[24[23[22]21]20[19]18[17[16[15]14[13]12[11]10] 9[8[ 7|

CBG16 CBG22 - CBG-K
HO2S (B1/S1) HOS2 (B1/S2) ECM

SHDF16600L

COMPONENT INSPECTION
1. Disconnet the HO2S connector.

2. Measure resistance between HO2S heater terminals
3 and 4.

3. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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KNOCK SENSOR (KS)

I NSP ECTI O N EA2F12E4
FUNCTION AND OPERATION PRICIPLE

Knocking is a phenomenon characterized by undesirable
vibration and noise and can cause engine damage. Knock
Sensor (KS) senses engine knocking and the cylinder
block. When knocking occurs, the vibration from the
cylinder block is applied as pressure to the piezoelectric
element. At this time, this sensor transfers the voltage
signal higher than the specified value to the ECM and
the ECM retards the ignition timing. If the knocking
disappears after retarding the ignition timing, the ECM will
advance the ignition timing. This sequential control can
improve engine power, torque and fuel economy.

SHDF16108L

Connector

Insulator
Terminal
O

@(— Piezo-electricity element

=

Housing

Nut

Spring Washer

Load Washer

Insulator

Sleeve

SPECIFICATION

EGRF252A

Resistance (MQ)

Item Specification
Capacitance (pF) 950 ~ 1,350
4.87

WWW.DIGITALKHODRO.COM
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FLA -50 FUEL SYSTEM

WAVEFORM

BEMEHAL SENSULE - 1.8 mE
[IIM: =542, Snll HAX: FZ53. FTmll
=]

-4

| IR (7oon] [cums] [R-5T] [MENU] [HELP]

The knock sensor is installed at cycliner block to detect the vibration effectively during engine running.
The above waveform shows the signal waveform of knock sensor when knock dosen't happen. Generally, knock signal
has more noise than other sensor.

EGRF610B
CIRCUIT DIAGRAM
[Circuit Diagram] [Connection Information]
ECM(CBG-K)
KNOCK SENSOR(CBZGZ?l fffffffffffffff : Terminal Connected to Function
: : [21- Sensor Ground 1 ECM CBG-K (22) Knock Sensor Signal
I::] 1 : : 2 ECM CBG-K (21) Sensor Ground
: : {22- Knock Sensor Signal
[Harness Connector]
[94]93]02]91]o0]s9[88]s7][86les]s4]83]s281]80[7ol78]77]76[75]74 73] 5
[72]71]70]69l68]67|66l65]64]63[62]61]60][59[58[57[56[55[54]53[52 51 |
[ | [ | | [ ] 3
[50[ag]48]47]46[45]44]43]42[41]40][39]38[37|36[35[34|3332[31[30] 29
[28[27]26]2524]2322]22]20]10[18]1 7|16 ]15 14f13fi2liajio[ o8] 7 | L2 11
CBG23 cpeX
KNOCK SENSOR
SHDF16273L
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FLA -51

INJECTOR

INSPECTION

FUNCTION AND OPERATION PRICIPLE

EBDFCEAQO

Based on information from various sensors, the ECM mea-
sures the fuel injection amount. The fuel injector is a sole-
noid-operated valve and the fuel injection amount is con-
trolled by length of time that the fuel injector is held open.
The ECM controls each injector by grounding the control
circuit. When the ECM energizes the injector by grounding
the control circuit, the circuit voltage should be low (the-
oretically 0V) and the fuel is injected. When the ECM
de-energizes the injector by opening control circuit, the

fuel injector is closed and circuit voltage should momen-

tarily peak.

SPECIFICATION

KFCF1026

Iltem

Specification

Coil Resistance (Q)

13.8 ~ 15.2Q at 20

[Harness Connector]

CBG24-1,2,3,4
INJECTOR #1,2,3,4

(68 )
CIRCUIT DIAGRAM
[Circuit Diagram] [Connection Information]
. ECM (CBG-K
Injector #1 (CBG24-1) - ( - ) - - Injector #1 (CBG24-1)
12 —— -ES— Injector #1 Control - -
XHZXT Terminal Connected to Function
s
Main Relay 1 Main Relay Power Supply (B+)
Injector #2 (CBG24-2
I (e gy i 2 ECM CBG-K (25) Injector Control
{28- Injector #2 Control
X—HZ& 1 Injector #2 (CBG24-2)
necor 73 (CBG24-3) * Main Relay Terminal Connected to Function
2 Eﬁ' Injector #3 Control 1 Main Relay Power Supply (B+)
1 A 2 ECM CBG-K (28) Injector Control
3 Main Relay -
Injector #4 (CBG24-4) Injector #3 (CBG24-3)
|12 -|27_ Injector #4 Control Terminal Connected to Function
X‘HZX_T 1 | 1 Main Relay Power Supply (B+)
I * Main Relay
2 ECM CBG-K (26) Injector Control

Injector #4 (CBG24-4)

Terminal Connected to Function
1 Main Relay Power Supply (B+)
2 ECM CBG-K (27) Injector Control

[04]93]02]91]o0]s9[88]s7]86l8s]s4]83]s2[81[80[7ol78] 7 7]76[75[74 73]

[72]71]70]e9]68]67|66l65]64]63]62]61[60]59]58[57[56[55[54]53[52 51 |
1 J L J J

[ | 413

[50[ag]a8]47[46[45]44]43]42[41]40][39]38[37]36[35[3433]32[31[30] 29

[28[27]26]25]24]23]22]21[20]19]18[1 7[16[15]14]13[12[11]10[ 9] 8] 7 |

CBG-K
ECM

WWW.DIGITALKHODRO.COM
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FLA -52 FUEL SYSTEM

COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect injector connector.

3. Measure resistance between injector terminals 1 and
2.

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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GASOLINE ENGINE CONTROL SYSTEM FLA -53
IDLE SPEED CONTROL signals from the ECM, the valve rotor rotates to control the
ACTUATOR (|SCA) by pass airflow into the engine.

INSPECTION  eariecro
FUNCTION AND OPERATION PRINCIPLE

The Idle Speed Control Actuator (ISCA) is installed on
the throttle body and controls the intake airflow that is by-
passed around the throttle plate to keep constant engine
speed when the throttle valve is closed. The function of
the ISCA is to maintain idle speed according to various en-
gine loads and conditions, and also to provide additional
air during starting. The ISCA consists of an opening caoil,
a closing coil, and a permanent magnet. Based on infor-
mation from various sensors, the ECM controls both coils
by grounding their control circuits. According to the control SLDF17124L

SPECIFICATION

ITems Specification
Closing Coil Resistance (Q) 14.6 ~ 16.2 at 20 (68 )
Opening Coil Resistance (Q) 111 ~ 127 at 20 (68 )
Duty (%) Air Flow Rate ( /h)
15 1.0~ 23
35 75 ~12.7
70 43.0 ~ 55.0
96 63.0 ~ 71.0

CIRCUIT DIAGRAM

[Circuit Diagram]

[Connection Information]
ISCA(CBG26) 1 ECM(CBG-K)

[89- ISCA [OPEN] Control
Terminal Connected to Function
2 After Main Relay 1 ECM CBG-K (89) ISCA (OPEN) Control
2 Main Relay Power Supply (B+)
3 -
[90- ISCA [CLOSE] Control 3 ECM CBG-K (90) ISCA (CLOSE) Control

[Harness Connector]

[04]o3]92]o1]00]89]88]87]86]85]84]83][82[81]80[7078[77]76]75]74] 73]
[72]71]70]69]68]67]66l65]64]63]62]61]60[59]58[57]56[55]54]53[52] 51
1 J L J J L ]

4
m [50[acfagla7]4s]as[aaa3[42]41]a0]30]38[37[36[35[34[33[32[31]30] 29]
[28[27]26]25]242322[21]20[19[18]17|16[15 14 [13[12[11]10] 9 8] 7 | L2

CBG26 - CBG-K
ISCA ECM

w

i

SHDF16313L
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FLA -54 FUEL SYSTEM

COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect ISCA connector.

3. Measure resistance between ISCA terminals 2 and 1
[Opening Call].

4. Measure resistance between ISCA terminals 2 and 3
[Closing Caoil].

5. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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GASOLINE ENGINE CONTROL SYSTEM

CVVT OIL CONTROL VALVE
(OCV)

-
Gty

INSPECTION 2080881

FUNCTION AND OPERATION PRICIPLE

The Continuously Variable Valve Timing (CVVT) system
controls the amount of valve overlap by varying the
amount of oil flow into an assembly mounted on the intake
camshaft through ECM control of an oil control valve.
An Oil Temperature Sensor (OTS) is used to allow ECM
monitoring of engine oil temperature. As oil is directed
into the chambers of the CVVT assembly, the cam phase
is changed to suit various performance and emissions SHDF16104L

requirements.. SPECIFICATION

1. When camshaft rotates engine rotation-wise: Intake-

Iltem Specification
Advance / Exhaust-Retard P

Coil Resistance (Q) 6.9~7.9Q at20 (68 )

2. When camshaft rotates counter engine rotation-wise:
Intake- Retard / Exhaust- Advance

CIRCUIT DIAGRAM

[Circuit Diagram] [Connection Information]

ECM(CBG-K)
OCV(CBGO5) 1 = Terminal Connected to Function
{66 - OCV Control
HIZ:) 1 ECM CBG-K (66) OCV Control
2 L .
> Main Relay 2 Main Relay Power Supply (B+)

[Harness Connector]

[o4]o3]92]o1]00]s0]88]s7]86]85]84[83]82]81]80] 79787 7]76]75]74] 73]
[72]71]70l69l68]67]66l65[64]63]62[61]60[59]58]57]56[55]54|53[52] 51|
L J L ] J L J

o
(&)

[50]a90[48]47]46]45]44]43]42]41]40[39]38]37]36]35[34[33[32[31[30] 29|
[28[27]26]25]24|23p2[21]20[10[18]1 7] 1615 [14]131211[10] 9 8] 7 | L2

CBGO05 CBG-K
ocv ECM

SHDF16200L
COMPONENT INSPECTION

1. Turn ignition switch OFF.

2. Disconnect OCV connector.

3. Measure resistance between OCV terminals 1 and 2.

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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FUEL SYSTEM

PURGE CONTROL SOLENOID
VALVE (PCSV)

INSPECTION  eooracos
FUNCTION AND OPERATION PRICIPLE

Purge Control Solenoid Valve (PCSV) is installed on the
surge tank and controls the passage between the canister
and the intake manifold. It is a solenoid valve and is open
when the PCM grounds the valve control line. When the
passage is open (PCSV ON), fuel vapors stored in the
canister is transferred to the intake manifold.

CIRCUIT DIAGRAM

SPECIFICATION

BFGE302B

Item

Specification

Coil Resistance (Q)

26.0Q at20 (68 )

[Cireuit Diagram] [Connection Information]
ECM(CBG-K)
PCSV(CBG21) :
2 ~ Terminal Connected to Connected to
X_HZXI L&7- PCSV Control 1 Main Relay Power Supply (B+)
L Main Relay 2 ECM CBG-K (67) PCSV Control

[Harness Connector]

[04]o3]92[91]00]89]88]87]86]85]84]83

82[s1[so[7of78]77[76[75[74] 73]

[72]71]70l69]68]67]66l65]64]63]62]6 1
1 J L J

60[59]58[57]56]55[54[53]52[ 51
J ]

[50]ao]48[47]46|45]44]43]42]41]40[39)

L
38[37[36[35]3433[32[31]30] 29]

[28[27]26]25[24]23]22]21]20[19]18[17

16[15]14[13]12[11]10[ 9] 8] 7 ]

CBG-K
ECM

COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect PCSV connector.

3. Measure resistance between PCSV terminals 1 and
2.

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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FLA -57

CVVT OIL TEMPERATURE
SENSOR(OTS)

INSPECTION  ereseoco
FUNCTION AND OPERATION PRICIPLE

The CVVT Oil Temperature Sensor (OTS) is a negative
coefficient thermistor used by the PCM tl measure engine
oil temperature for the purpose of adjusting CVVT calcu-
lations.

SHDF16104L

SPECIFICATION

— 1 I

( Terminal
| D

—

%L Packing (Rubber)
<—— Body

]

<«—— Thermister

EGRF241A

Temperature [ ( )] Resistance ()
-40(-40) 52.15
-20(-4) 16.52

0(32) 6.0
20(68) 2.45
40(104) 1.11
60(140) 0.54
80(176) 0.29

WWW.DIGITALKHODRO.COM
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FLA -58 FUEL SYSTEM
CIRCUIT DIAGRAM
[Circuit Diagram] [Connection Information]
OTS(CBGO03) ECM(CBG-K)
1 5 Terminal Connected to Function
{37- Sensor Ground
) 1 ECM CBG-K (37) Sensor Ground
o Pl {40- OTS signal 2 ECM CBG-K (40) OTS Signal
[Harness Connector]
lo4]93]o2]91]o0]89[88]87[86]85]84[83[82]81]80]79[78]77[76]75]74] 73| S
|72|71|70|69|68|67|66|65|64163|62|61 60|59|58|57|56|55|54|53|52|51|
3
|50|49|48|47|46|45|44|43|42|41|40|39 38|37|36|35|34|33|32|31|30| 29]
[28[27]26]25[24[23[22]21]20[19]18[1 7[16[15]14]13]12[11]10] 9[8[ 7| 1
CBGO03 - CBG-K
OTS ECM
SHDF16245L

COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect OTS connector.

3. Remove the OTS.

4. After immersing the thermistor of the sensor into wa-
ter (or engine coolant), measure resistance between

OTS terminals 1 and 2.

5. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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DTC TROUBLESHOOTING PROCEDURES FLA -59

DTC TROUBLESHOOTING
PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC)  cwerczst

MIL
DTC Description Euro- | Euro- Page
mav | o | beaded

PO011 ﬁ; n(iapn;?fg?fnz ::Cs;ti?g;;ilinilr;g Over-Advanced or Sys- . R N FLA-62
P0016 | Crankshaft Position-Camshaft Position Correlation (Bank 1 Sensor A) ° A A FLA-71
P0030 | HO2S Heater Control Circuit (Bank 1 / Sensor 1) ° A FLA-77
P0031 | HO2S Heater Circuit Low (Bank 1 / Sensor 1) ° A FLA-82
P0032 HO2S Heater Circuit High (Bank 1 / Sensor 1) ° A FLA-85
P0036 HO2S Heater Control Circuit (Bank 1 / Sensor 2) ° A FLA-88
P0037 HO2S Heater Circuit Low (Bank 1 / Sensor 2) ° A FLA-93
P0038 HO2S Heater Circuit High (Bank 1 / Sensor 2) ° A FLA-96
P0076 | Intake Valve Control Solenoid Circuit Low (Bank 1) ° A FLA-99
PO077 Intake Valve Control Solenoid Circuit High (Bank 1) ° A FLA-105

PO106 Mgnlfold Absolute Pressure/Barometric Pressure Cir- " . i FLA-108
cuit Range/Performance

P0107 Manifold Absolute Pressure/Barometric Pressure Circuit Low Input ° ° ° FLA-113
P0108 | Manifold Absolute Pressure/Barometric Pressure Circuit High Input ° ° ° FLA-116
PO111 Intake Air Temperature Sensorl Circuit Range/Performance ° A A FLA-119
P0112 | Intake Air Temperature Sensorl Circuit Low Input ° A A FLA-125
P0113 Intake Air Temperature Sensorl Circuit High Input ° A A FLA-128
P0116 | Engine Coolant Temperature Circuit Range/Performance ° ° ° FLA-131
P0117 | Engine Coolant Temperature Circuit Low Input ° ° ° FLA-138
P0118 Engine Coolant Temperature Circuit High Input ° ) ° FLA-141
P0121 | Throttle/Pedal Position Sensor/Switch "A" Circuit Range/Performance ° FLA-145
P0122 | Throttle/Pedal Position Sensor/Switch "A" Circuit Low Input ° ° ° FLA-151
P0123 | Throttle/Pedal Position Sensor/Switch "A" Circuit High Input ° ° ° FLA-154
P0130 | HO2S Circuit (Bank 1/ Sensor 1) ° A FLA-158
P0131 HO2S Circuit Low Voltage (Bank 1 / Sensor 1) ° A FLA-163
P0132 | HO2S Circuit High Voltage (Bank 1 / Sensor 1) ° A FLA-166
P0133 | HO2S Circuit Slow Response (Bank 1 / Sensor 1) ° A FLA-169
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FLA -60 FUEL SYSTEM
MIL
DTC Description Euro- | Euro- Page
v | n | beaded

P0134 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 1) ° A FLA-172
P0136 | HO2S Circuit (Bank 1/ Sensor 2) ° FLA-175
P0137 | HO2S Circuit Low Voltage (Bank 1 / Sensor 2) ° FLA-180
P0138 | HO2S Circuit High Voltage (Bank 1 / Sensor 2) ° FLA-183
P0139 | HO2S Circuit Slow Response (Bank 1 / Sensor 2) ° FLA-185
P0140 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 2) ° FLA-188
P0O170 Fuel Trim (Bank 1) ° FLA-191
P0O171 | System Too Lean (Bank 1) ° A FLA-197
P0172 | System Too Rich (Bank 1) ° A FLA-202
P0196 | Engine Oil Temperature Sensor Range / Performance ° A A FLA-207
P0197 | Engine Oil Temperature Sensor Low Input ° A A FLA-214
P0198 | Engine Oil Temperature Sensor High Input ° A A FLA-217
P0230 Fuel Pump Primary Circuit A A A FLA-220
P0261 | Cylinder 1-Injector Circuit Low ° ° ° FLA-225
P0262 | Cylinder 1-Injector Circuit High ° ° ° FLA-230
P0264 | Cylinder 2-Injector Circuit Low ° ° ° FLA-225
P0265 | Cylinder 2-Injector Circuit High ° ° ° FLA-230
P0267 | Cylinder 3-Injector Circuit Low ° ° ° FLA-225
P0268 | Cylinder 3-Injector Circuit High ° ° ° FLA-230
P0270 | Cylinder 4-Injector Circuit Low ° ° ° FLA-225
P0271 | Cylinder 4-Injector Circuit High ° ° ° FLA-230
P0300 | Random/Multiple Cylinder Misfire Detected ° FLA-233
P0301 | Cylinder 1-Misfire Detected ° FLA-240
P0302 | Cylinder 2-Misfire Detected ° FLA-233
P0303 | Cylinder 3-Misfire Detected ° FLA-233
P0304 | Cylinder 4-Misfire Detected ° FLA-233
P0315 | Segment Time Acquisition Incorrect A FLA-245
P0325 | Knock Sensor 1 Circuit A A A FLA-249
P0335 Crankshaft Position Sensor "A" Circuit ° A A FLA-254
P0340 fet)r?ssr}iglgoss(iet:?sr;r?ensor "A" Circuit Malfunction (Bank . N R FLA-260
P0420 | Catalyst System Efficiency below Threshold (Bank 1) ° FLA-266
P0444 | Evap. Emission System-Purge Ctrl. Valve Circuit Open ° FLA-270
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DTC TROUBLESHOOTING PROCEDURES FLA -61
MIL
DTC Description Euro- | Euro- Page
mav | o | Leaded
P0445 | Evap. Emission System-Purge Ctrl. Valve Circuit Shorted ° FLA-275
P0501 Vehicle Speed Sensor A Range/Performance ° A A FLA-278
P0506 | Idle Air Control System-RPM Lower Than Expected ° A A FLA-286
P0507 Idle Air Control System-RPM Higher Than Expected ° A A FLA-290
P0560 System Voltage A A A FLA-293
P0562 System Voltage Low ° A A FLA-299
P0563 | System Voltage High ° A A FLA-302
P0605 | Internal Control Module Read Only Memory(ROM) Error A A A FLA-305
P0625 | Generator Field/F Terminal Circuit Low A A A FLA-308
P0626 Generator Field/F Terminal Circuit High A A A FLA-313
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit A FLA-316
P0O700 | TCU Request for MIL ON ° FLA-320
P1505 | Idle Charge Actuator Signal Low of Coil #1 ° ° ° FLA-321
P1506 Idle Charge Actuator Signal High of Coil #1 ° ° ° FLA-326
P1507 Idle Charge Actuator Signal Low of Coil #2 ° ° ° FLA-329
P1508 | Idle Charge Actuator Signal High of Coil #2 ° ° ° FLA-332
U0001 | CAN Communication Malfunction ° A A FLA-335
U0101 | Serial Communication Problem with TCU (Timeout) ° A A FLA-340
(L NOTE

e : MILON MEMORY
A : MILOFF  MEMORY
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FLA -62 FUEL SYSTEM

DTC P0O011 "A" CAMSHAFT POSITION-TIMING OVER-ADVANCED OR
SYSTEM PERFORMANCE (BANK 1)

COMPONENT LOCATION  er7cance

SHDF16324L

GENERAL DESCRIPTION  eoassers

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the exhaust camshaft. There
is no variation in valve timing of the exhaust cam because the exhaust camshatft is driven by the timing belt. The timing
of the intake cam is varied by the relative operation the CVVT vane to the housing. The CVVT controller regulates the
intake camshaft angle using oil pressure through the OCV(Qil Control Valve). As result, the relative position between
the camshaft and the crankshaft becomes optimal, and the engine torque improves, fuel economy improves, exhaust
emissions decrease by changing the valve open/close timing of the intake camshatft.

DTC DESCRIPTION  es7sse

The deviation of the camshaft position from the target point is evaluated during stable driving condition. The ECM accu-
mulates this deviation for a certain period and sets DTC P0011 when the accumulated deviation is too high. The target
camshaft position is predetermined value depending on engine speed and throttle angle in the ECM.
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FLA -63

DTC DETECTING CONDITION  ecieiose

Item

Detecting Condition

Possible Cause

DTC Strategy

Monitor deviation between camshaft position
setpoint and actual value

Enable Conditions

No relevant failure

11V  Battery voltage 16V

CVVT control : enabled

Camshaft setpoint moved more than 5 times
for this Driving Cycle

Stable camshaft set-point moving by more
than 1.125°CRK moving

Camshatft position setpoint-actual 5°CRK
600 ~ 1700rpm  Engine speed  5000rpm
20 (68 ) Engine oil temperature

100 (212 )

» Faulty Oil leak

* Faulty Oil pump

» Faulty Intake valve control
solenoid

Threshold Value

Integral of Camshaft position setpoint - Camshaft
position actual value  150°CRK/sec.

Diagnostic Time

Approx. 38~300 seconds depending on
CAM deviation

Mil On Condition

2 Driving Cycles

SPECIFICATION  cozsaor

Intake OCV Normal Parameter
Insulation Resistance (Q) Above 50
Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2 ~ 7.4
10 50 6.5~ 7.7
20 68 6.9 ~79
30 86 7.1~83
40 104 7.4 ~ 8.6
50 122 7.7 ~ 8.9
60 140 8.0 ~9.2
70 158 83 ~95
80 176 8.6 ~ 9.8
90 194 8.9 ~ 10.1
100 212 9.2 ~ 104

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLA -64 FUEL SYSTEM

SCHEMATIC DIAGRAM  erssazon

[Circuit Diagram] [Connection Information]
ECM(CBG-K)
OCV(CBGO5) 1 = Terminal Connected to Function
{66- OCV Control
Hm 1 ECM CBG-K (66) OCV Control
2 . . -
> Main Relay 2 Main Relay Power Supply (B+)

[Harness Connector]

[04]93]02]01]o0]so[88[87[86le5|e4[83]82[8180l79l78]77]76]75[74] 73] [5 T3
[72]71]70]69]68]67[66l65[64]63]62]61]60]59]58]57]56]55]54]53[52] 51

| — | — | I | | I—|
5049|484 7]46(45]44|43[42|41]40|39|38|37[36[35[34|33(32|31{30| 29

[28]27]26]25]24]23[22]21[20[19]18]17]16]15[14[13[12]12]20[ 9] 8] 7|

N
[N

CBGO05 CBG-K
ocv ECM

SHDF16200L
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DTC TROUBLESHOOTING PROCEDURES FLA -65

SIGNAL WAVEFORM AND DATA  enozese:

FR [ s.e v CHEB 2.8V FR [N s.ev B CHE 2.8V
MIN: 42.8BmU AUE: 8.8 U HMAX: 13.5 U MIN:-169.5mU AUE: 12.5 U HMAX: 15.3 U
FREQ: 3A3.A3 Hz DUTY: 76 % FREQ: 3A3.A3 H=z DUTY: 83 X

. 3%] [zoon] [curs] [mEMO] [RECD] [HENU] . IZ3%) [zoon] [curs]| [MEMO] [RECD] [MENU]
FR M s.ev B CHBzZ.8V

MIN: 42.8n0 AVE: 9.6 V HAX: 15.5 Vv
FREQ: 38A2.83 H= DUTY: 62 X

. 3%) [zoon] [curs] [mEMO] [RECD] [HENU]

Fig 1) Normal OCV (-) duty ratio with Ignition "ON"
Fig 2) Normal OCV (-) duty ratio with idle : Approx. 12~20%
Fig 3) Normal OCV (-) duty ratio with maintaining 2000RPM : Approx. 30~50%

SLDF17103L

MONITOR DTC STATUS  esapsaso
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
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FUEL SYSTEM

To naviate to the "DTAL"menu
KIA VEHICLE DIAGNOSIS
:Select model and year
I—bm ENGINE
:Select engine

I—} DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG : COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC

oo 1 P 3

. OP.HOUR AFTER ERASURE OF DTC

t

SLDF17102L
5. Is parameter displayed "History(Not Present) fault"?

[LI| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

COMPONENT INSPECTION  e7escceo
CHECK OCV AND FILTER
1. Check resistance of OCV.

1) Ignition "OFF"

2) Disconnect intake OCV connector.

3) Measure resistance between terminals 1 and 2 of the intake OCV connector.(Component side)

Specification : Approx. 6.9~7.9Q at 20 (68 )

4) s resistance within the specification?
YES

Go to next step as below.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLA -67

Replace OCV and then go to "Verification of Vehicle Repair" procedure.
2. Check operation of OCV
1) Start the engine and let it idle.

2) With OCV connector still disconnected, connect 12V and a ground to 2 and 1 of the OCV(Component side).
SPECIFICATION :

Test Condition Disconnect OCV connector Apply battery voltage

Normal Value Normal engine speed Rough idle or engine stall

3) Has a problem been found?

YES

Go to next step as below.

Go to "Check CVVT(Continuously Variable Valve Timing) Assembly" procedure.
3. Check OCV and Filter.
1) Ignition"OFF"
2) Check OCYV filter for sticking or contamination.
3) Remove the OCV and visually check the spool column of OCV for contamination.

4) Has a problem been found?

=S

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

Go to next step as below.
5) Apply 12V and a ground to 2 and 1 terminals of the OCV(Component side).
6) Verify that a "clicking" sound is heard when applying the battery voltage.

7) Repeat this procedure 4 or 5 times to ensure intake OCV reliability.
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FLA -68 FUEL SYSTEM

el :

E@%ﬁ :E.r:‘j Ir':

LFLG103A
8) Is OCV working properly?

YES

Go to next step as below.

Check OCV for contamination, deterioration, or damage. Substitute with a known-good OCV and check for
proper operation. If the problem is corrected, replace OCV and then go to "Verification of Vehicle Repair" pro-
cedure.

CHECK CVVT(CONTINUOUSLY VARIABLE VALVE TIMING) ASSEMBLY

1.

2.

Remove the CVVT assembly. Refer to "Removal Procedure" in Workshop Manual.
Check that the CVVT assembly is locked.

The one of the 2 holes on the cam journal is for advances(upper) and the rest is for retards(lower). Apply masking
tape to all oil path holes except the one advance hole("B") indicated by the arrow as shown in the figure.

LFLG104A

To release the CVVT lock pin, wrap some tape around the tip of an air pressure adapter and apply low air pressure of
approx. 150kPa(1.5kg/ , 21 psi) to the exposed camshaft port. Wrap a shop towel or rag around the CVVT because
residual oil may leak out of the unit when applying air pressure.

With low air pressure applied, turn the CVVT to the ADVANCE direction as indicated in the figure.
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DTC TROUBLESHOOTING PROCEDURES FLA -69
[LJ|NoTE
If too much air leaks when applying the low air pressure, the CVVT lock pin may not release and the CVVT may not
turn.

Advance

Retard

LFLG105A

6. Allow the CVVT assembly to move in the ADVANCE and DELAY directions to ensure there is no binding and that it
moves freely.(Movable smoothly in the range about 20° )

7. Turn the CVVT by hand and make sure it locks in the maximum delay angle position.

8. Is CVVT assembly working properly?

YES
Go to next step as below.

Replace the CVVT assembly and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  esazpzss

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.

Check valve timing. Refer to "P0016: Crankshaft Position-Camshaft Position Correlation(Bank1)" procedure. Re-
pair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essesao

After a repair, it is essential to verify that the fault has been corrected.
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FLA -70 FUEL SYSTEM

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

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0016 CRANKSHAFT POSITION-CAMSHAFT POSITION CORRELATION
(BANK 1 SENSOR A)

COMPONENT LOCATION  eiacener

SHDF16325L

GENERAL DESCRIPTION  ecaessos

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the exhaust camshaft. There
is no variation in valve timing of the exhaust cam because the exhaust camshaft is driven by the timing belt. The timing
of the intake cam is varied by the relative operation the CVVT vane to the housing. The CVVT controller regulates the
intake camshaft angle using oil pressure through the OCV(QOil Control Valve). As result, the relative position between
the camshaft and the crankshaft becomes optimal, and the engine torque improves, fuel economy improves, exhaust
emissions decrease by changing the valve open/close timing of the intake camshatft.

DTC DESCRIPTION  eosasa00

This diagnosis checks the camshaft position plausibility whether the expected range plus some margin is not violated that
might be caused by a wrong engine repair, or a chain/belt misalignment. DTC P0016 is set when actual camshaft position
is too much retarded or advanced than full retard position or full advance position. To continue the adjustment in such
case could lead to a damage of the engine by hitting the valves with the piston.

DTC DETECTING CONDITION  eserozae

Iltem Detecting Condition Possible Cause
DTC Strategy » Check Camshaft Signal Switching
Enable Conditions e 11V Batter)_/ voltage 16V » Abnormal installation of
« No relevant failure camshaft

L . » Abnormal installation of
» Camshaft switching out of 108 ~ 142° CRK in full

Threshold Value . o . . crankshaft
retard position, 70° ~ 140° CRK during CVVT control « Abnormal installation of
Diagnostic Time * 8 Sec. tone wheel

MIL On Condition e 2 Driving Cycles
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SIGNAL WAVEFORM AND DATA  esscireo

CH f: 121.Bal BT 92.58A8 CH B: EEI'EEH-II[H L 5.2 U BT 5.70n80 CH B 338. 1Y [CH &l 4.7 W I b. TinE OH E: 5.3 W
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Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3rd~5th tooth of the CKP

from one longer signal(missing tooth)

LFLG373A

MONITOR DTC STATUS  eeesroso

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Press F4(DTAL) to select DTC 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.

Read "DTC Status" parameter.
Is parameter displayed "History(Not Present) fault"?

(L NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eszeeers

1.

Many malfunctions in the electrical system are caused by poor harness(es) 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?
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M=)

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

Go to next step as below.

COMPONENT INSPECTION  eorasire

1. Timing Inspection

1) With ignition "OFF", set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS(back probe), (-): ground
Channel B (+): terminal 2 of the CMPS(back probe), (-): ground

2) Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is
missing refer to sample waveforms as below

CH M= 1Z1.Bal BT! S2.58a5 CH B: 533, ZeM|CH A 5.2 U BT 5.75e8 OH Bi 338. iy [H A&l 4.7 W DT b. TanE OH E: 5.3

VI T 'lf i T T T G T T "L"!

Falllng Edge Rising Edqe v
/ i |
oA —r—uul ] .

1 I -4
| ICIXY Coon | KRR o] [seco]| | TP (o e [ i [
Fig.1) The square wave signal should be smooth and without any distortion.

Fig.2,3)The CMPS falling(rising) edge is coincided with 3rd~5th tooth of the CKP
from one longer signal(missing tooth)

LFLG373A

3) Is the signal waveform normal?
YES

Go to next step as below

Check that the crankshaft and camshaft are correctly aligned the matching marks of the pulleys for the fol-
lowings.

« Alignment of the timing belt

« Alignment of the camshaft timing chain

Readjust or repair as necessary and go to "Verification of Vehicle Repair" procedure
CHECK OCV AND FILTER
1. Check operation of OCV
1) Ignition "OFF"

2) Disconnect intake OCV connector.
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FLA -74 FUEL SYSTEM

3) Start the engine and let it idle.

4) With OCV connector still disconnected, connect 12V and a ground to 2 and 1 of the OCV(Component side).

SPECIFICATION :

Test Condition Disconnect OCV connector Apply battery voltage

Normal Value Normal engine speed Rough idle or engine stall

5) Has a problem been found?

=S

Go to next step as below.

Go to "Check CVVT(Continuously Variable Valve Timing) Assembly" procedure.
2. Check OCV and Filter.
1) Ignition"OFF"
2) Check OCV filter for sticking or contamination.
3) Remove the OCV and visually check the spool column of OCV for contamination.

4) Has a problem been found?

YES

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

Go to next step as below.
5) Apply 12V and a ground to 2 and 1 terminals of the OCV(Component side).
6) Verify that a "clicking” sound is heard when applying the battery voltage.

7) Repeat this procedure 4 or 5 times to ensure intake OCV reliability.

el :
— =

E‘E' = 1,_-..,._:I=:=':_i..75' V

5 |

LFLG103A
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8) Is OCV working properly?
YES

Go to next step as below.

Check OCV for contamination, deterioration, or damage. Substitute with a known-good OCV and check for
proper operation. If the problem is corrected, replace OCV and then go to "Verification of Vehicle Repair” pro-
cedure.

CHECK CVVT(CONTINUOUSLY VARIABLE VALVE TIMING) ASSEMBLY
1. Remove the CVVT assembly. Refer to "Removal Procedure” in Workshop Manual.
2. Check that the CVVT assembly is locked.

3. The one of the 2 holes on the cam journal is for advances(upper) and the rest is for retards(lower). Apply masking
tape to all oil path holes except the one advance hole("B") indicated by the arrow as shown in the figure.

LFLG104A

4. Torelease the CVVT lock pin, wrap some tape around the tip of an air pressure adapter and apply low air pressure of
approx. 150kPa(1.5kg/ , 21 psi) to the exposed camshaft port. Wrap a shop towel or rag around the CVVT because
residual oil may leak out of the unit when applying air pressure.

5.  With low air pressure applied, turn the CVVT to the ADVANCE direction as indicated in the figure.
(L] NOTE

If too much air leaks when applying the low air pressure, the CVVT lock pin may not release and the CVVT may not
turn.
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FLA -76 FUEL SYSTEM

Advance

LFLG105A

6. Allow the CVVT assembly to move in the ADVANCE and DELAY directions to ensure there is no binding and that it
moves freely.(Movable smoothly in the range about 20° )

7. Turn the CVVT by hand and make sure it locks in the maximum delay angle position.

8. Is CVVT assembly working properly?

=S

Check valve timing. Refer to "P0016: Crankshaft Position-Camshaft Position Correlation(Bank1)" procedure. Re-
pair as necessary and go to "Verification of Vehicle Repair" procedure.

Replace the CVVT assembly and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essrears
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. |Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0030 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  esrcann

HOZS (Bank 1/Sensor 1)

4‘4! [

A\’
w-— / L .

\

Ny
E:%/ iy /
=

@

SLDF17326L

GENERAL DESCRIPTION  e2ap480n

The normal operating temperature of the HO2S(Heated Oxygen Sensor) ranges from 350 to 850 (662 to 1562 ). The
HO2S heater greatly decreases the amount of time required for fuel control to become active. The ECM provides a pulse
width modulated control circuit to adjust current through the heater. When the HO2S is cold, the value of the resistance is
low and the current in the circuit is high. On the contrary, if the temperature in the resistor of the sensor rises, the current
drops gradually.

DTC DESCRIPTION eierssc
The ECM determines if a front HO2S heater fault has occurred and sets DTC P0030 if the front HO2S heater control

driver inside the ECM fails, if HO2S is not operational (after an elapse of predetermined time) since engine start, or when
the front HO2S tip temperature is out of normal working range.

DTC DETECTING CONDITION  eripieac

Iltem Detecting Condition Possible Cause

» Evalute O2 sensor element temperature via

DTC Strategy measuring element resistance

« 11V  Battery voltage 16V * Related fuse blown or

Enable Conditions

» Dewpoint exceeded

No relevant failure

Time after start elapsed : 240sec.
1% Heater power 99%
Exhaust gas Temp. model 650

Threshold Value

Element resistace 1100Q (Element
temperature 500 )

Diagnostic Time

5 min.

Mil On Condition

2 Driving cycle

missing

Heater control circuit
open or short

Power supply circuit open
or short

Contact resistance in
connectors

Faulty HO2S
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SPECIFICATION  essoezs

Temp.( ) Temp.( ) Heater Resistance (Q)
18~20 64~82 Approx. 9

EDE77830

SCHEMATIC DIAGRAM

[Circuit Diagram]

[Connection Information]

Terminal

HO2S (B1/S1)(CBG16) ECM(CBG-K)

4

3 s

L] 193- Heater Control
— e [17- Signal
2 =
116- Ground
L]
Malay Relay

[Harness Connector]

Connected to

Function

1

ECM CBG-K (17)

HO2S (B1/S1) Signal

ECM CBG-K (16)

Sensor Ground

ECM CBG-K (93)

Heater Control

2
3
4

Main Relay

Power Supply (B+)

[o4]3[92]91]00[89]88]87[86[85]84[83

82[81[go[7o[78[77]76[75[74[ 73]

72[71]70|6968(67|66[65 64_t|63 62161
| — | —]

60[59|58|57|56(55|54|53|52| 51
| — | —

[50]a90[48]47]46|45][44]43]42]41]40]39)

38[37[36[35[34/33[32[31[30[ 29|

[28[27]2625]24[23]22]21]20[19]18[17

16[15[14[13[12[11]10[ 9] 8] 7 |

o
(&)

N
[

CBG16 N
HO2S (B1/S1)

C

BG-K

ECM

SIGNAL WAVEFORM AND DATA

ECCE37FD

318.88m5 CH B: 14.8 U
9.3V Ha¥: 15.8 UV
3.2 U Ha¥: 153.2 U

CH A: 14.6 UV DT:
MIN: 218.8mY0 AVE:
MIN: 673.3mV AVE:

r
ol
L

gt
o] [zcp | [rew

Normal waveform of HO2S heater with idle :
1. Front HO2S heater 2. Rear HO2S heater
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DTC TROUBLESHOOTING PROCEDURES FLA -79

MONITOR DTC STATUS  eeisecss

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

[L|NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

M=)

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

Go to next step as below.

POWER CIRCUIT INSPECTION  ecrracs
1. Ignition "OFF"

2. Disconnect HO2S connector.

3. Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 4 of the HO2S heater harness connector and chassis ground.

Specification : B+

5. Is voltage within the specification?

YES

Go to "Control Circuit Inspection” procedure

Check for an open in the power supply circuit between the main relay and the HO2S.
Especially check for "SNSR FUSE 10A" is installed and not blown.
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

(L] NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.
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FLA -80 FUEL SYSTEM
CONTROL CIRCUIT INSPECTION  ess20a00

1. Measure voltage between terminal3 of the HO2S heater harness connector and chassis ground.

Specification : Approx. 4~5V

2. Is voltage within the specification?

=S

Go to "Component Inspection" procedure

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

[LI| NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION 2001447

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step as below.

COMPONENT INSPECTION 401404
1. Ignition "OFF"

2. Measure resistance between terminals 3 and 4 of the sensor connector (Component side).

SPECIFICATION

Temp.( ) Temp.( ) Heater Resistance (Q)
18~20 64~82 Approx. 9
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1. Signal

2. Ground
3.Heater Control
4.Power

SHDF16204L

3. Is resistance within the specification?

=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  e27serss
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

[DTC P0031 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 1)

COMPONENT LOCATION  eoss6136

Refer to DTC P0030.

GENERAL DESCRIPTION  esessoro

Refer to DTC P0030.

DTC DESCRIPTION  e7sgasra

ECM sets DTC P0031 if the ECM detects that the front HO2S heater control circuit is short to ground.

DTC DETECTING CONDITION  euciser

ltem Detecting Condition

Possible Cause

DTC Strategy » Electrical Check

e« 10V  Battery voltage 16V
Enable Conditions * No relevant failure

e 1.17%  Heater power  98.83%

Threshold Value e Short to ground
Diagnostic Time » 10sec.
MIL On Condition e 2 Driving Cycles

Related fuse blown or
missing

Open or short to ground

in power supply or control
harness

Poor connection or damaged
harness

Faulty HO2S

SPECIFICATION  espeopsc

Refer to DTC P0030.

SCHEMATIC DIAGRAM  epsacs2e

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA  ereveies

Refer to DTC P0030.

MONITOR DTC STATUS  excsass

Refer to DTC P0030.

POWER CIRCUIT INSPECTION  erssecro
1. Ignition "OFF"
2. Disconnect HO2S connector.

3. Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 4 of the HO2S heater harness connector and chassis ground.
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Specification : B+

5. Is voltage within the specification?

YES

Go to "Control Circuit Inspection” procedure

Check for an open in the power supply circuit between the main relay and the HO2S.
Especially check for "SNSR FUSE 10A" is installed and not blown.

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

[L|NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

CONTROL CIRCUIT INSPECTION  ei6rrses

1. Measure voltage between terminal 3 of the HO2S heater harness connector and chassis ground.

Specification : Approx. 4~5V

2. Is voltage within the specification?

M=)

Go to next step as below.

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

(L] NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION

EBDFBD73

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.

3. Has a problem been found?

YES

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

Go to next step as below
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COMPONENT INSPECTION  esssacae

1. Ignition "OFF"

2. Measure resistance between terminals 3 and 4 of the sensor connector (Component side).

SPECIFICATION

Temp.( ) Temp.( ) Heater Resistance (Q)
18~20 64~82 Approx. 9

1. Signal

2. Ground
3.Heater Control
4.Power

SHDF16204L

3. Is resistance within the specification?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR  eatezss

Refer to DTC P0030.
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FLA -85

IDTC P0032 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  esssezss

Refer to DTC P0030.

GENERAL DESCRIPTION  eosse2z

Refer to DTC P0030.

DTC DESCRIPTION  eosicren

ECM sets DTC P0032 if the ECM detects that the front HO2S heater control line is open or short to battery circuit

DTC DETECTING CONDITION  ecsioses

Item

Detecting Condition

Possible Cause

DTC Strategy

» Electrical Check

Enable Conditions

- 10V Battery voltage 16V
e 1.17% Heater power  98.93%

Threshold Value

» Short to Battery or Line break

Diagnostic Time

e 10sec.

MIL On Condition

» 2 Driving Cycles

Open or short to battery
in control harness
PoorS connection or
damaged harness
Faulty HO2S

SPECIFICATION

Refer to DTC P0030.

E846FFA3

SCHEMATIC DIAGRAM  eecsaics

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA  essssase

Refer to DTC P0030.

MONITOR DTC STATUS  exsrraic

Refer to DTC P0030.

CONTROL CIRCUIT INSPECTION  ececerse

1.

Ignition "OFF"

Disconnect HO2S sensor connector

Ignition "ON"

Engine "OFF"

Measure voltage between terminal 3 of the HO2S heater harness connector and chassis ground.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLA -86 FUEL SYSTEM

Specification : Approx. 4~5V

5. Is voltage within the specification?

YES

Go to next step as below.

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

(L] NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  eopsserc

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step as below

COMPONENT INSPECTION  eagsr792
1. Ignition "OFF"

2. Measure resistance between terminals 3 and 4 of the sensor connector (Component side).

SPECIFICATION

Temp.( ) Temp.( ) Heater Resistance (Q)
18~20 64~82 Approx. 9
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1. Signal

2. Ground
3.Heater Control
4.Power

SHDF16204L

3. Is resistance within the specification?

=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eoiiroa
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FLA -88
IDTC P0036 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 2) |

FUEL SYSTEM

COMPONENT LOCATION  e260pe20

HO2S (Bank 1/Sensor 2)

SLDF17327L

GENERAL DESCRIPTION  ewrrzor

The normal operating temperature of the HO2S(Heated Oxygen Sensor) ranges from 350 to 850 (662 to 1562 ). The
HO2S heater greatly decreases the amount of time required for fuel control to become active. The ECM provides a pulse
width modulated control circuit to adjust current through the heater. When the HO2S is cold, the value of the resistance is
low and the current in the circuit is high. On the contrary, if the temperature in the resistor of the sensor rises, the current
drops gradually.

DTC DESCRIPTION  esaccroo

The ECM determines when a rear HO2S heater fault occurs and sets DTC P0036 if measured rear HO2S resistance is
lower than the predetermined threshold.

DTC DETECTING CONDITION  esesosez

ltem Detecting Condition Possible Cause

« Evaluate O2 sensor element temperature via

DTC Strategy measuring element resistance

e 1%  Heater power  99% * Related fuse blown or

Enable Conditions

Time after start elapsed:240 sec.

11v Battery voltage 16V

Exhaust gas temp.model 650 (1,202 )
Dewpoint exceeded

No relevant failure

Threshold Value

HOZ2S Element Resistance 1100 Ohm (Catalyst
Temperature  500°C(932 ))

Diagnostic Time

5 min.

Mil On Condition

2 Driving Cycles

missing

Heater control circuit
open or short

Power supply circuit open
or short

Contact resistance in
connectors

Faulty HO2S
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DTC TROUBLESHOOTING PROCEDURES
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FLA -89

SPECIFICATION

E2EABB17
Temp.( ) Temp.( ) Heater Resistance (Q)
18~20 64~82 Approx. 9
SCHEMATIC DIAGRAM  enssacro
[Circuit Diagram] [Connection Information]
HO2S(B1/S2)(CBG22) ECM(CBG-K)
3 Terminal Connected to Function
L- i 4 1 ECM CBG-K (39) Sensor Ground
| I I [94- Heater Control .
a | ] 2 ECM CBG-K (38) | HO2S (B1/S2) Signal
i 2 [38- signal 3 Main Relay Power Supply (B+)
| 1 4 ECM CBG-K (94) Heater Control
. [39- Ground

[Harness Connector]

Main Relay

CBG22
HOS2 (B1/S2)

[94]93]92[91]00[89]88[87[86]85[84]83

82818o[7al7877[6[75]74] 73] 5

[72[71]70]69]68]67]66l65]64]63]62]6 1
[ ] [ ]

60[59]58[57]56[55[54[53]52[ 51
] [ ] 413

[50]a9]48[47]46(45]44]43]42]41]40[39)

38[37]36[35[34(33[32[31[30[ 29|

[28]27]26]25[24]23]22[21]20]19]18[17

16[15[14[13[12[11]10[ 98] 7]

CBG-K
ECM

SIGNAL WAVEFORM AND DATA  eseasreo

MIN: Z18.8nY AVE:

CHnA: 14.6 V DT: 318.88mn2 CH B: 14.8 |

9.3 U Hax¥: 15.8 U

MIN: 6753.3nY AVE: 3.2 U Hax: 13.Z2 U

Normal waveform of HO2S heater with idle :
1. Front HO2S heater 2. Rear HO2S heater

WWW.DIGITALKHODRO.COM
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FLA -90 FUEL SYSTEM

MONITOR DTC STATUS  ercoscu

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

POWER CIRCUIT INSPECTION  essisass
1. Ignition "OFF"

2. Disconnect HO2S connector.

3. Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 3 of the HO2S heater harness connector and chassis ground.

Specification : B+

5. Is voltage within the specification?
YES

Go to "Control Circuit Inspection” procedure

Check for an open in the power supply circuit between the main relay and the HO2S.
Especially check for "SNSR FUSE 10A" is installed and not blown.
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

[L| NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.
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DTC TROUBLESHOOTING PROCEDURES FLA -91

CONTROL CIRCUIT INSPECTION  eieresso

1. Measure voltage between terminal 4 of the HO2S heater harness connector and chassis ground.

Specification : Approx. 4~5V

2. Is voltage within the specification?

YES

Go to next step as below.

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

(L] NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  ecsacoss

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to next step as below

COMPONENT INSPECTION  esoas476
1. Ignition "OFF"

2. Measure resistance between terminals 3 and 4 of the sensor connector (Component side).

SPECIFICATION

Temp.( ) Temp.( ) Heater Resistance (Q)
18~20 64~82 Approx. 9
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FLA -92 FUEL SYSTEM
CBG22
oY 1Y 1.Ground
\ZJCI'/ 2.Signal
/4\63\ 3.Power
N 4.Heater Control

3.

=

@

Is resistance within the specification?

SHDF16208L

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esssees

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.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.
Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES
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FLA -93

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

COMPONENT LOCATION  eapcasas

Refer to DTC P0036.

GENERAL DESCRIPTION  eosssszs

Refer to DTC P0036.

DTC DESCRIPTION  essssaea

ECM sets DTC P0037 if the ECM detects that the rear HO2S heater control line is short to ground.

DTC DETECTING CONDITION  epsciess

Iltem Detecting Condition

Possible Cause

DTC Strategy » Electrical Check

e 10V Battery voltage 16V
Enable Conditions » No relevant failure

e 1.17% Heater power  98.83%

Threshold Value e Short to ground
Diagnostic Time » 10sec.
MIL On Condition e 2 Driving Cycles

Related fuse blown or
missing

Open or short to ground
in power supply or control
harness

Contact resistance in
connectors

Faulty HO2S

SPECIFICATION  esacree

Refer to DTC P0036.

SCHEMATIC DIAGRAM  e7speees

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  escores

Refer to DTC P0036.

MONITOR DTC STATUS  ecocsaco

Refer to DTC P0036.

POWER CIRCUIT INSPECTION  eresossr
1. Ignition "OFF"

2. Disconnect HO2S connector.

w

Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 3 of the HO2S heater harness connector and chassis ground.
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FLA -94 FUEL SYSTEM

Specification : B+

5. Is voltage within the specification?

YES
Go to "Control Circuit Inspection” procedure
Check for an open in the power supply circuit between the main relay and the HO2S.

Especially check for "SNSR FUSE 10A" is installed and not blown.
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

[L| NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

CONTROL CIRCUIT INSPECTION  essseas

1. Measure voltage between terminal 4 of the HO2S heater harness connector and chassis ground.

Specification : Approx. 4~5V

2. Is voltage within the specification?

YES

Go to next step as below.

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

[L| NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  esspoce

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to next step as below
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DTC TROUBLESHOOTING PROCEDURES FLA -95

COMPONENT INSPECTION 221120
1. Ignition "OFF"

2. Measure resistance between terminals 3 and 4 of the sensor connector (Component side).

SPECIFICATION

Temp.( ) Temp.( ) Heater Resistance (Q)
18~20 64~82 Approx. 9
CBG22
/2\/1\ 1.Ground
N AN/ 2.Signal
/4\/ 3\ 3.Power
AN 4.Heater Control

SHDF16208L

3. Is resistance within the specification?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  es2coon

Refer to DTC P0036.
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FLA -96 FUEL SYSTEM
IDTC P0038 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 2)

COMPONENT LOCATION  epapacra

Refer to DTC P0036.

GENERAL DESCRIPTION  epssr14e

Refer to DTC P0036.

DTC DESCRIPTION  esssaare

ECM sets DTC P0038 if the ECM detects that the rear HO2S heater control line is open or short to battery line.

DTC DETECTING CONDITION  eose2eso

ltem Detecting Condition Possible Cause
DTC Strategy » Electrical Check
Enable Conditions « 10V  Battery voltage 16V * Open or short to battery
« 1.17% Heater power  98.83% in control harness
] » Contact resistance in
Threshold Value e Short to Battery or Line break conneefis
Diagnostic Time » 10sec. » Faulty HO2S
MIL On Condition e 2 Driving Cycles

SPECIFICATION  esoacssc

Refer to DTC P0036.

SCHEMATIC DIAGRAM  eoessscs

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  esnssaie

Refer to DTC P0036.

MONITOR DTC STATUS  esoesoss

Refer to DTC P0036.

CONTROL CIRCUIT INSPECTION  eseosear

1. Ignition "OFF"
2. Disconnect HO2S connector.
3. Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 4 of the HO2S heater harness connector and chassis ground.
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DTC TROUBLESHOOTING PROCEDURES FLA -97

Specification : Approx. 4~5V

5. Is voltage within the specification?

YES

Go to next step as below.

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

(L] NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  es2seien

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step as below.

COMPONENT INSPECTION  esasrapa
1. Ignition "OFF"

2. Measure resistance between terminals 3 and 4 of the sensor connector (Component side).

SPECIFICATION

Temp.( ) Temp.( ) Heater Resistance (Q)
18~20 64~82 Approx. 9
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021 62 99 92 92

FUEL SYSTEM

CBG22

(2 1)

(4)3)

=

1.Ground
2.Signal
3.Power
4.Heater Control

3. Is resistance within the specification?

YES

SHDF16208L

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0036.
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DTC TROUBLESHOOTING PROCEDURES FLA -99
[DTC P0076 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 1) |

COMPONENT LOCATION  erpeincr

SHDF16324L

GENERAL DESCRIPTION  eosssa7e

The CVVT (Continuously Variable Valve Timing) system built on the camshaft helps the engine decrease the exhaust gas
and increase engine power and fuel economy by changing the valve open/close timing of the intake camshaft continuously.
The intake valve control solenoid, the main control part of the CVVT, changes the direction of the oil path through the CVVT
by the duty control of the ECM and changes the open and close timing of the intake and exhaust valves.

DTC DESCRIPTION  ez2spas00

ECM sets DTC P0076 if the ECM detects that the intake valve control solenoid control circuit is short to ground.

DTC DETECTING CONDITION  earsacss

Iltem Detecting Condition Possible Cause
DT r  Electrical Check .

C Strategy ectrical Chec » Short to ground in control
Enable Conditions e 10 Battery voltage 16 circuit
Threshold Val sh d » Contact resistance in

reshold Value ort to groun connectors

Diagnostic Time » 2 seconds  Faulty Intake Valve Control
MIL On Condition » 2 Driving Cycles Solenoid

SPECIFICATION  espssear

Intake OCV Normal Parameter at 20 (68 )
Insulation Resistance (Q) Above 50
Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2 ~74
10 50 6.5~ 77
20 68 69 ~79
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FLA -100 FUEL SYSTEM
30 86 7.1~ 83
40 104 7.4 ~ 8.6
50 122 7.7 ~ 8.9
60 140 8.0 ~9.2
70 158 83 ~95
80 176 8.6 ~ 9.8
90 194 8.9 ~ 101
100 212 9.2 ~104

SCHEMATIC DIAGRAM  eceposso

[Circuit Diagram] [Connection Information]
ECM(CBG-K)
OCV(CBGO5) 1 = Terminal Connected to Function
{66- OCV Control
HIZXI 1 ECM CBG-K (66) OCV Control
2 s ;
> Main Relay 2 Main Relay Power Supply (B+)

[Harness Connector]

[04]93]02]91]e0]8o[88[8 7|86l B4[83[82[8180[79]78]77[76]75] 74 73] 5
[72]71]70]69]68]67]66l65[64]63[62]61[60[59]58[57]56]55(54]53[52] 51 |

[ ] [ ] ] [ ] 413
[50]a0]ag]47]46[45]a4]43]42[41]40]39]38[37(36[35]34[33[32[31]30] 29]
[28[27]26]25]24]23]22]21]20]19]18[17[16[15[14]13[12[11]10[ 9[8[ 7 |

CBGO05 CBG-K
ocv ECM

SHDF16200L
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DTC TROUBLESHOOTING PROCEDURES FLA -101
SIGNAL WAVEFORM AND DATA  esorssor
FR [ s.8 v CHB 2.8V FR M 5.8 v CHB 2.8 U
MIN: 42.8BmU AUE: 8.8 U HMaX: 13.5 U MIN:-169.50mU AUE: 12.5 U HMAX: 15.3 U
FREQ: 3A3.A3 Hz DUTY: 76 % FREQ: 3A3.A3 H=z DUTY: 83 X

B -

. [3%] [zoon] [curs] [MEMO] [RECD] [HENU] . IZ3%) [zoon] [curs] [MEMO] [RECD] [MENU]

FR [ s.8 v CHB 2.8V

HMIN: 42.8mU AVE: 9.6 VU HAX: 15.5 V
FREQ: 363.83 H= DUTY: 62 X%

[} 3
_ [3%] [zoon] [curs] [mEMO] [RECD] [HENU]

Fig 1) Normal OCV (-) duty ratio with Ignition "ON"
Fig 2) Normal OCV (-) duty ratio with idle : Approx. 12~20%
Fig 3) Normal OCV (-) duty ratio with maintaining 2000RPM : Approx. 30~50%

MONITOR DTC STATUS  epscoroe

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

2. Press F4(DTAL) to select DTC information from the DTCs menu.

SLDF17103L

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions.
4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
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FLA -102 FUEL SYSTEM

YES

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

Go to next step as below.

COMPONENT INSPECTION  &7essors
1. Ignition "OFF"
2. Disconnect oil control valve connector

3. Measure resistance between terminals 1 and 2 of the solenoid connector(Component side).

SPECIFICATION

Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2 ~74
10 50 6.5~ 7.7
20 68 6.9 ~79
30 86 7.1 ~ 83
40 104 74 ~ 8.6
50 122 7.7 ~ 89
60 140 8.0~9.2
70 158 83 ~95
80 176 8.6 ~9.8
90 194 8.9 ~10.1
100 212 9.2 ~ 104
CBGO05
1. Control
Y2 2. Power

@

4. s resistance within specification?

SHDF16209L

YES

Go to next step as below.
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DTC TROUBLESHOOTING PROCEDURES FLA -103

Check oil control valve for contamination, deterioration, or damage. Substitute with a known-good solenoid and
check for proper operation. If the problem is corrected, replace solenoid and then go to "Verification of Vehicle Repair"
procedure.

POWER CIRCUIT INSPECTION  eaes7oo
1. Ignition "ON"  Engine "OFF"

2. Measure voltage between terminal 2 of the oil control valve harness connector and chassis ground.

Specification : Approx. B+

3. Is voltage within specification?
YES

Go to "Control Circuit Inspection” procedure.

Repair open or short to ground in the power supply circuit and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  esai4ges

1. Measure voltage between terminal 1 of the oil control valve harness connector and chassis ground.

Specification : Approx. 3~4V

Frr BN z.ev EER cHEBz28U
MIN: 42.8mU AVE: 3.3 U MA¥: 3.7 U
FREQ: 3@3.A3 Hz DUTY: 76 ¥

[zoom| [curs | [MEMO| [RECD| [MENU]

SLDF17115L

(L NoTE

Signal waveform in control circuit with ignition ON  Engine OFF

2. Is voltage within specification?
YES

Go to "Terminal and Connector Inspection” procedure.
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FLA -104 FUEL SYSTEM

Repair short to ground in control circuit and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  ensspa1

1.

Many malfunctions in the electrical system are caused by poor harness(es) 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.

Check for poor connection between PCM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eisssca

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.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.
Is parameter displayed "History(Not Present) fault"?

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FLA -105

[DTC P0077 INTAKE VALVE CONTROL SOLENOID CIRCUIT HIGH (BANK 1) |

COMPONENT LOCATION  ezoroanc

Refer to DTC P0076.

GENERAL DESCRIPTION  esscrasr

Refer to DTC P0076.

DTC DESCRIPTION  esecrae0

ECM sets DTC P0077 if the ECM detects that the OCV control circuit is open or short to battery

DTC DETECTING CONDITION  e7eeocer

Item Detecting Condition Possible Cause
r . rical Check
DTC Strategy Electrical Checl . Open or short to battery
Enable Conditions e 10 Battery voltage 16 in control circuit
. » Contact resistance in
Threshold Value e Short to battery or Line break connactoll
Diagnostic Time e 2 seconds  Faulty Intake Valve Control
" - lenoi

MIL On Condition » 2 Driving Cycles RQ0/enom

SPECIFICATION  Eeioares?

Refer to DTC P0076.

SCHEMATIC DIAGRAM  ewsron

Refer to DTC P0076.

SIGNAL WAVEFORM AND DATA  exriners

Refer to DTC P0076.

MONITOR DTC STATUS  ercresis

Refer to DTC P0076.

COMPONENT INSPECTION  ersessse
1. Ignition "OFF"

2. Disconnect oil control valve connector

3. Measure resistance between terminals 1 and 2 of the solenoid connector(Component side).
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FLA -106 FUEL SYSTEM
SPECIFICATION
Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2 ~74
10 50 65 ~77
20 68 6.9~79
30 86 71~83
40 104 74 ~ 8.6
50 122 7.7 ~ 8.9
60 140 8.0 ~9.2
70 158 83 ~95
80 176 8.6 ~ 9.8
90 194 8.9 ~ 10.1
100 212 9.2 ~ 104
CBGO5
1. Control
N 7 2. Power

@

4. Is resistance within specification?

SHDF16209L

YES
Go to "W/Harness Inspection" procedure
Check oil control valve for contamination, deterioration, or damage. Substitute with a known-good solenoid and

check for proper operation. If the problem is corrected, replace solenoid and then go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  esiesrss
1. Ignition "ON"  Engine "OFF"

2. Measure voltage between terminal 1 of the oil control valve harness connector and chassis ground.

Specification : Approx. 3~4V
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DTC TROUBLESHOOTING PROCEDURES FLA -107

re MR z.ev PR cHBz2Av
MIN: 42.8mV AVE: 3.3 VU HaX: 3.7 V
FREQ: 383.83 Hz DUTY: 76 %

[zoon]| [curs| [mEMO]| [RECD]| [MENU]

SLDF17115L

(LI NoTE

Signal waveform in control circuit with ignition ON  Engine OFF

3. Is voltage within specification?

YES
Go to "Terminal and Connector Inspection” procedure.

Repair short to ground in control circuit and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  esspsre2

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.

Check for poor connection between PCM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  eo7asso2

Refer to DTC P0076.
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DTC P0106 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT RANGE/PERFORMANCE

COMPONENT LOCATION  esssscoo

_ MAPS & IATS
— U //

SLDF17211L

GENERAL DESCRIPTION  ep2scon

The amount of intake air flow must be inputted to ECM in order to determine the fuel injection quantity. MAPS(Manifold
Absolute Pressure) calculates the amount of air indirectly as measuring the pressure inside of intake manifold. This
mechanism is also 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, ECM calculates the amount of intake air flow. MAPS is
mounted on surge tank to measure the pressure inside of intake manifold, and it consists of a piezo electric element and
hybrid IC which amplifies output signal from the element. A piezo electric element is a sort of a diaphragm using piezo
electric effect. One side of the diaphragm is surrounded with vacuum chamber while intake pressure is applied to the
other side. Thus, signals are outputted by the transformation of diagphragm according to the change of pressure inside
of intake manifold

DTC DESCRIPTION  eapsssos

ECM compares the MAPS output and calculated MAPS value while enable condition is met. If the acutal MAP value is
higher than Maximum threshold or lower than Minimum threshold for a pre-determined time, ECM determines that a fault
exists and a DTC is stored.

DTC DETECTING CONDITION  eesssasr

ltem Detecting Condition Possible Cause
DTC Strategy » Plausability check

* No relevant failure
Enable Conditions » 10 < Battery voltage < 16V
» Lambda close loop control activated

 Dirty air cleaner.
« Qil Cap or Dipstick missing
or not installed correctly.

+ Difference between model pressure and * Air leak in intake system
Threshold Value measured pressure  280hpa « Contact resistance in
 Deviation value of fuel trim control  20% or  -20% connectors.
Diagnostic Time » 200 revolutions * Faulty MAPS or TPS
MIL On Condition » 2 Driving Cycles

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLA -109

SCHEMATIC DIAGRAM  escoscs

[Circuit Diagram] [Connection Information]
MAPS & IATS(CBG25) ECM(CBG-K)
1 Terminal Connected to Function
{10 - MAPS Signal 1 ECM CBG-K (10) MAPS signal
2 [48 - Reference Voltage(5V) 2 ECM CBG-K (48) | Sensor Power (+5V)
3 3 ECM CBG-K (18) IATS signal
[ {k {18 - IATS Signal
'|| i 4 4 ECM CBG-K (9) Sensor ground
t {9 - Sensor Ground
[Harness Connector]
[ % [l [04]o3]92]91]00]8ola8]87[86les]e4l3[82|81ls079l78[77[76]75[74] 73] [5T5
\'_‘/ ~ \'_‘/ [72[71]70]69l68]67]66l65]64]63[62]6 1]60]59]58[57]56[55|54]53]52[ 51|
[4 3 2 lj [ ] [ ] ] [ ] 413
AC AN [50]a0]48[47]46|45]44]43]42]41|40[39]38]37[36[35[34(33[32[31[30] 29]
5] [l =] [28[27]26]25[24]23[22[2120]10[18[17[16[15[14[13f12[iaji0] 9] 8 | 7| L2 L1
CBG25 N CBG-K
MAPS ECM

SHDF16212L

SIGNAL WAVEFORM AND DATA  enasaorsc

_m Iéoohl |.CUﬁS|I|R.-ST.| IﬁE(ﬁDI '| 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.

SHDF16213L
MONITOR DTC STATUS  esseus2

(L NoTE

If any DTCs relating to TPS or MAFS are stored, do ALL REPAIRS associated with those codes before proceeding
with further troubleshooting
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FLA -110 FUEL SYSTEM

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

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  espscroc

1.

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

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

Has a problem been found?
YES

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

Go to next step as below

VOLTAGE INSPECTION  eccearos

IG "OFF".
Disconnect MAPS connector.
IG "ON" ENG "OFF".

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

Specification : Terminal 1 : Approx. 5V
Terminal 2 : Approx. 5V
Terminal 4 : Below 0V
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DTC TROUBLESHOOTING PROCEDURES FLA -111
5. Is the measured voltage within specification ?
YES
Go to "Component Inspection " procedure.
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
COMPONENT INSPECTION  ercsscoa
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 pedal.
SPECIFICATION
Pressure (kPa) Approx. 20 Approx. 35 Approx. 60 Approx. 95 Approx. 101

Voltage(V)

Approx. 0.7~0.8

Approx. 1.3~1.4

Approx. 2.3~2.4

Approx. 3.7~3.8

Approx. 3.9~4.1

5)

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

YES

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

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

VERIFICATION OF VEHICLE REPAIR

EO5E9712

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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC
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FLA -112 FUEL SYSTEM

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FLA -113

DTC P0107 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT LOW INPUT

COMPONENT LOCATION  eoeoesos

Refer to DTC P0106.

GENERAL DESCRIPTION  espzsa1a

Refer to DTC P0106.

DTC DESCRIPTION  earscoos

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

DTC DETECTING CONDITION  esoesaso

Iltem Detecting Condition Possible Cause

DTC Strategy e Electrical check e Poor connection
* Open or short to ground

Enable Conditions + 10V  Battery voltage 16V - . .
in power circuit
Threshold Value « Sensor voltage 01V » Short to ground in signal
circuit
Diagnostic Time * 0.4 sec « MAPS
MIL On Condition » 2 Driving Cycles « ECM

SCHEMATIC DIAGRAM  Eeccaiens

Refer to DTC P0106.

SIGNAL WAVEFORM AND DATA  essotoro

Refer to DTC P0106.

MONITOR DTC STATUS  ei7ooer:

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION  ezrcorep

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?

=S

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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FLA -114 FUEL SYSTEM

Go to next step as below

POWER CIRCUIT INSPECTION  exces7s

1. IG "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. Is the measured voltage within specification ?
YES

Go to "Signal Circuit Inspection " procedure.

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

SIGNAL CIRCUIT INSPECTION  eiescs

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

Specification : Approx. 5V

2. Is the measured voltage within specification ?
=S
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  essasioc

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

4) Measure signal waveform of MAPS and TPS together by stepping on and off the accellerator pedal.
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DTC TROUBLESHOOTING PROCEDURES FLA -115
SPECIFICATION :
Pressure (kPa) Approx. 20 Approx. 35 Approx. 60 Approx. 95 Approx. 101

Voltage(V)

Approx. 0.7~0.8

Approx. 1.3~1.4

Approx. 2.3~2.4

Approx. 3.7~3.8

Approx. 3.9~4.1

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

=S

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.

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

VERIFICATION OF VEHICLE REPAIR

E1EC2D1C

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

COMPONENT LOCATION  esroococ

Refer to DTC P0106.

GENERAL DESCRIPTION  esosssos

Refer to DTC P0106.

DTC DESCRIPTION  eircorse

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

DTC DETECTING CONDITION  ezszrass

Iltem Detecting Condition Possible Cause
DTC Strategy » Electrical check )
e Poor connection
Enable Conditions « 10V  Battery voltage 16V + Open or short to power
in signal circuit
Threshold Value * Sensor voltage 4.9V + Open in ground circuit
Diagnostic Time *+ 0.4 sec * MAPS
™ 1z « ECM
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  ezeeasr2

Refer to DTC P0106.

SIGNAL WAVEFORM AND DATA  ensszo0e

Refer to DTC P0106.

MONITOR DTC STATUS  essecrss

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION  es7aese2

1.

WWW.DIGITALKHODRO.COM

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
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DTC TROUBLESHOOTING PROCEDURES FLA -117

Go to next step as below

SIGNAL CIRCUIT INSPECTION  esesaarr

1. Check short to battery in harness.
1) 1G "OFF".
2) Disconnect MAPS and ECM connector.
3) IG"ON" Eng. "OFF"

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

Specification : 0V

5) Is the measured voltage within specification ?
M =S
Go to next step as below

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

GROUND CIRCUIT INSPECTION  erecrros

1. IG "OFF"

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

Specification : Below 1Q

3. Is the measured resistance within specification ?

YES
Go to next step as below

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

COMPONENT INSPECTION  ecsssssp
1. Check MAPS performance.
1) 1G "OFF".
2) Connnect CH A probe to terminal 1 of MAPS and CH B probe to terminal 1 of TPS connector.

3) Warm up the engine to normal operating temperature.
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FUEL SYSTEM

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

SPECIFICATION :

Pressure (kPa)

Approx. 20

Approx. 35

Approx. 60

Approx. 95

Approx. 101

Voltage(V)

Approx. 0.7~0.8

Approx. 1.3~1.4

Approx. 2.3~2.4

Approx. 3.7~3.8

Approx. 3.9~4.1

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

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

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

VERIFICATION OF VEHICLE REPAIR

E63670E0

Refer to DTC P0106.
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DTC TROUBLESHOOTING PROCEDURES FLA -119

DTC PO111 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  erzsssa0

SHDF16328L

GENERAL DESCRIPTION  esoi647a

The Intake Air Temperature Sensor (IATS) is installed into the Manifold Absolute Pressure Sensor (MAPS). The IATS
uses a thermistor whose resistance changes with the temperature. The electrical resistance of the IATS decreases as
the temperature increases, and increases as the temperature decreases. The 5V power source in the ECM is supplied
to the IATS via a resistor in the ECM. That is, the resistor in the ECM and the thermistor in the IATS are connected in
series. When the resistance value of the thermistor in IATS changes according to the intake air temperature, the signal
voltage also changes. Using this signal, the information of the intake air temperature, the ECM corrects basic fuel injection
duration and ignition timing.

DTC DESCRIPTION  ess7a006

The purpose of this diagnosis is to detect a stuck intake air temperature signal. The diagnostic function checks whether
after a variation of the calculated intake air temperature also a variation of the measured intake air temperature is de-
tected.ECM sets DTC P0111 when the variation of measured intake air temperature from engine start is smaller than
threshold while variation of calculated intake air temperature by ECM is greater than threshold.
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DTC DETECTING CONDITION  eaosseea

Item

Detecting Condition

Possible Cause

case 1) .
DTC

Check intake air temperature signal stuck.

Strategy case 2)

Difference between maximum and minimum
air temperature

Enable Conditions

Time after engine start  400sec.

Coolant temp. 74 (165.2 ) more

than 0.5sec.

Coolant temp. increasing after start 40 (104 )
Accumulated time for vehicle speed  70kph
(44mph) for more than 100sec.

No relevant failure

Battery Voltage 6V

 Variation of intake Air Temperature after
case 1) .
Value case 2) « Maximum intake air temp. - minimum intake air
temp. 1.5 atbelow 30 (or3atbelow60 )
Diagnostic Time * 5 sec
MIL On Condition e 2 Driving Cycles

» Contact resistance in
connections.
» Faulty IAT sensor

SPECIFICATION  ecsanzes

Temp.( ) Temp.( ) Resistance( )
-10 14 8.5~9.7
0 32 5.4~6.1
10 50 3.5~3.9
20 68 2.3~25
30 86 1.6~1.7
80 176 Approx. 0.3
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DTC TROUBLESHOOTING PROCEDURES FLA -121

SCHEMATIC DIAGRAM  essss4e2

[Circuit Diagram] [Connection Information]

MAPS & IATS(CBG25) ECM(CBG-K)
1 Terminal Connected to Function
{10 - MAPS Signal 1 ECM CBG-K (10) MAPS signal
2 [48 - Reference Voltage(5V) 2 ECM CBG-K (48) | Sensor Power (+5V)
3 3 ECM CBG-K (18) IATS signal
| WV [18 - IATS Signal
I|| v 4 4 ECM CBG-K (9) Sensor ground
: {9 - Sensor Ground

[Harness Connector]

[ % [l [04]o3]92]91]00]8ola8]87[86les]e4l3[82|81ls079l78[77[76]75[74] 73] [5T5
\'_‘/ ~ \'_‘/ [72[71]70[69l686766l6564]63]62]61]60[59|58]57|56]5554[53]52[ 51
4 3 2 1 [ ] [ ] ] [ ] 413
AC AN [50[ao]ag]47]46[45]44]43]42[41]40[39]38[37]36[35]34[33]32[31]30[ 29]
=] [l =] [28[27]26]25]24]2322[21]20]1918[1 7[16]15]14]13[12[11]20[ 9 8 [ 7| 2]t
CBG25 - CBG-K
MAPS ECM

SHDF16212L
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SIGNAL WAVEFORM AND DATA  ersasens

1.2 CURRENT DATA 18-39 1.2 CURRENT DATA 18-39
i F
% |INT.AIR TEMP.SNSR 19.5 °C % [INT.AIR TEMP.SNSR 24.8 °C
] INT. AIR TEMP. SNSR(V) 3769 nU M INT. AIR TEMP. SNSR(V) 3574 mU
MASS AIR FLOW 8.8 Kg/h | THROTTLE P.SENSOR 8.8 ° "
BATTERY VOLTAGE 12.4 V THROTTLE P.SNSR(V) 371 mU
COOLANT TEMP. SENSOR 11.3 °C ADAPTED THROTTLE 8.9 °
COOLANT TEMP. SNSR(V) 4842 mV CRANKING SINGNAL OFF
OIL TEMP.SENSOR 11.8 °C IDLE STATUS ON
OIL TEMP.SENSORCV) 4842 mU PART LOAD STATUS OFF
Y Y
[F1% | [SCBRN]| [FULL| |PART | |GRPH| [HELP| [F1% | [SCRN| |[FULL| |PART | |GRPH| [HELP|
1.2 CURRENT DATA 18-39 1.2 CURRENT DATA 1839
i F
% [INT.AIR TEMP.SNSR 20.3 °C * [INT.AIR TEMP.SNSR 28.3 °C
* lINT. AIR TEMP.SNSR(U) B nmU
THROTTLE F.SENSOR 8.8 ° y THROTTLE P.SENSOR 8.8 ° "
THROTTLE P.SNSR(V) 351 nU THROTTLE P.SNSR(V) 351 U
ADAPTED THROTTLE 8.4 ° ADAPTED THROTTLE 8.4 °
CRANKING SINGNAL OFF CRANKING SINGNAL OFF
IDLE STATUS OFF IDLE STATUS OFF
PART LOAD STATUS OFF PART LOAD STATUS OFF
L Y
[FI® | [SCRN||FULL| |PART | |GRPH| |HELP| [F1# | [SCRN| |FULL| |PART | |GRPH| [HELP]|

Fig 1,2) Signal decreases with increasing sensor temperature and increases with decreasing sensor temperature :
Approx. 3769mV at 19.5C(at IG ON), Approx. 3574mV at 24.0°C (at Idle)

Fig 2) Open or short to battery in signal circuit/Open in ground circuit : Approx. 5V

Fig 3) Short to ground in signal circuit : Approx. 0V

SHDF16219L

MONITOR DTC STATUS  ea2rrs

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

[L| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
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M=)

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eesosre:

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 "Component Inspection" procedure

COMPONENT INSPECTION  es26718
1. Ignition "OFF"
2. Disconnect IATS connector

3. Measure resistance between terminals 3and 4 of the sensor connector(Component side).

SPECIFICATION

Temp.( ) Temp.( ) Resistance( )
-10 14 8.5~9.7
0 32 5.4~6.1
10 50 3.5~3.9
20 68 2.3~2.5
30 86 1.6~1.7
80 176 Approx. 0.3
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CBG25
nl_l % n,_‘ 1.MAPS
NN 2.Reference Voltage(5V)
Kl A2 A3 A\4 3.IATS
=] [l 4.Sensor Ground

4,

@

Is resistance within the specification?

SHDF16220L

=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR es779sre

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.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.
Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FLA -125
IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT |

COMPONENT LOCATION  easpoarz

Refer to DTC P0O111.

GENERAL DESCRIPTION  ei002612

Refer to DTC P0O111.

DTC DESCRIPTION  esers2r

ECM sets DTC P0112 if the ECM detects signal voltage lower than the possible range of a properly operating IATS.

DTC DETECTING CONDITION  eciceass

Item Detecting Condition Possible Cause
DTC Strategy » Voltage range check
L » Short to ground in signal
Enable Conditions .
6 Battery voltage harness

Threshold Value « Measured intake air temperature 142 (287 ) » Contact resistance in

. — ] connections
Diagnostic Time » 5 seconds « Faulty IAT sensor
MIL On Condition e 2 Driving Cycles

SPECIFICATION  Eussars

Refer to DTC P0111.

SCHEMATIC DIAGRAM  ezpsesos

Refer to DTC P0O111.

SIGNAL WAVEFORM AND DATA  ereasooa

Refer to DTC P0111.

MONITOR DTC STATUS  eosress

Refer to DTC P0O111.

SIGNAL CIRCUIT INSPECTION  eozezirs
1. Ignition "OFF"
2. Disconnect IAT sensor connector

3. Measure resistance between terminals 3 and chassis ground

Specification : Infinite

4. s resistance within the specification?
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FLA -126 FUEL SYSTEM

YES
Go to next step as below

Repair as necessary and go to "W/Harness Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  essesors

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to "Component Inspection" procedure

COMPONENT INSPECTION  easesso2

1. Measure resistance between terminals 3 and 4 of the sensor connector(Component side).

SPECIFICATION

Temp.( ) Temp.( ) Resistance( )
-10 14 8.5~9.7
0 32 5.4~6.1
10 50 3.5~3.9
20 68 2.3~2.5
30 86 1.6~1.7
80 176 Approx. 0.3
CBG25
HI'I % n,_‘ 1.MAPS
(1\/2\/3\/4 2.Reference Voltage(5V)
- AENEN 3.1ATS
=] [T 4.Sensor Ground

SHDF16220L

2. Is resistance within the specification?
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DTC TROUBLESHOOTING PROCEDURES FLA -127

M=)

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR  esuszrre

Refer to DTC P0O111.
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021 62 99 92 92

FUEL SYSTEM

[DTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  escsasro

Refer to DTC P0111.

GENERAL DESCRIPTION  eiaroiss

Refer to DTC P0111.

DTC DESCRIPTION  ecobspes

ECM sets DTC P0113 if the ECM detects signal voltage higher than the possible range of a properly operating IATS.

DTC DETECTING CONDITION  eeseaiz0

Item

Detecting Condition

Possible Cause

DTC Strategy » \oltage range check

Enable Conditions * 6 Battery

voltage

* Time after start 110sec.

Threshold Value « Measured intake air temperature  -46 (-51 )
Diagnostic Time * 5 seconds
MIL On Condition e 2 Driving Cycles

Short to battery in signal
harness

Open in signal or ground
circuit

Contact resistance in
connections.

Faulty IAT sensor

SPECIFICATION  ecanzesr

Refer to DTC P0111.

SCHEMATIC DIAGRAM  eosseoss

Refer to DTC P0111.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0111.

MONITOR DTC STATUS  eceopss

Refer to DTC P0111.

TERMINAL AND CONNECTOR INSPECTION

E12670C8

E86646E7

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?
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DTC TROUBLESHOOTING PROCEDURES FLA -129

M=)

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

Go to next step as below.

GROUND CIRCUIT INSPECTION  erscrsct
1. Ignition "OFF"
2. Disconnect IATS connector

3. Measure resistance between terminals 4 of the sensor harness connector and chassis ground

Specification : Approx. 0Q

4. s resistance within the specification?

YES

Go to next step as below

Repair open circuit and go to "Verification of Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  ersgores
1. Ignition "ON"  Engine "OFF"

2. Measure voltage between terminals 3 of the sensor harness connector and chassis ground

Specification : Approx. 5V

3. Is voltage within the specification?

YES
Go to next step as below

Check for open or short to battery in signal harness. Repair as necessary and go to "Verification of Vehicle Repair”
procedure.

COMPONENT INSPECTION  eororsos
1. Ignition "OFF"

2. Measure resistance between terminals 3 and 4 of the sensor connector(Component side).
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FLA -130 FUEL SYSTEM

SPECIFICATION

Temp.( ) Temp.( ) Resistance( )

-10 14 8.5~9.7

0 32 5.4~6.1

10 50 3.5~3.9

20 68 2.3~2.5

30 86 1.6~1.7

80 176 Approx. 0.3
CBG25
n15dn

=0 = 1.MAPS
[1\/2\/3\/4 2.Reference Voltage(5V)
- AENEN 3.IATS
=] [l 4.Sensor Ground

SHDF16220L

3. Is resistance within the specification?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR  eseaccc

Refer to DTC P0111.
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DTC TROUBLESHOOTING PROCEDURES FLA -131

DTC P0116 ENGINE COOLANT TEMPERATURE CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  esoszisr

SHDF16329L

GENERAL DESCRIPTION  esorrees

The Engine Coolant Temperature Sensor (ECTS) is located in the engine coolant passage of the cylinder head for detect-
ing the engine coolant temperature. The ECTS uses a thermistor whose resistance changes with the temperature. The
electrical resistance of the ECTS decreases as the temperature increases, and increases as the temperature decreases.
The reference 5 V in the ECM is supplied to the ECTS via a resistor in the ECM. That is, the resistor in the ECM and
the thermistor in the ECTS are connected in series. When the resistance value of the thermistor in the ECTS changes
according to the engine coolant temperature, the output voltage also changes.During cold engine operation the ECM in-
creases the fuel injection duration and controls the ignition timing using the information of engine coolant temperature to
avoid engine stalling and improve drivability.

DTC DESCRIPTION  ezssecap

ECM sets DTC P0116 if the ECM detects stuck low, high or implausible high ECT signal
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FUEL SYSTEM

DTC DETECTING CONDITION  e7ss2784

Item

Detecting Condition Fail Safe

Possible Cause

DTC case 1) .

Signal stuck Low

Strategy case 2) .

Signal stuck High

case 1)

No relevant failure
6 Battery voltage 16V

Enable *

Conditions
case 2) .

No relevant failure

Engine oil temp. at engine stop of previous
DC 70 (158 )

Coolant temp. at engine stop of previous
driving cycle 70 (158 )

Engine oil temperature at Start 35 (95 )
Intake Air Temperature at Start 35 (95 )

Threshold | ¢@se 1)

Coolant temperature signal variation since
engine start 2 (4 ) when coolant temp.
below 40 (104 ) at start

Value
case 2) » Engine coolant temperature at start 53 (127 )
Diagnostic | case 1) » 10~30 minutes depends on coolant temp. at start
Time case 2) « Immediate
Mil On Condition e 2 Driving Cycles

» Contact resistance in
connectors

» Defective cooling system

» Defective thermostat

SPECIFICATION  eopscerc

Temp.( ) Temp.( ) Resistance( )
-20 -4 141 ~ 16.8
0 32 Approx. 5.8
20 68 23~ 26
40 104 Approx. 1.2
60 140 Approx. 0.6
80 176 Approx. 0.3
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DTC TROUBLESHOOTING PROCEDURES FLA -133

SCHEMATIC DIAGRAM  epersasa

[Circuit Diagram] [Connection Information]
ECTS(CBG11 .
( ) ECM(CBG-K) Terminal Connected to Function
1 _ -
[15- ECTS Signal 1 ECM CBG-K (15) ECTS Signal
2 Indicators & Gauges
2
—Indicators & Gauges 3 ECM CBG-K (14) Sensor Ground

3

[Z4- Sensor Ground

[Harness Connector]

] ] |
[04]o3[92]91]00[80[8s]e7[s6les|s4le3]s281s0l79]78]77[76[75]74[ 73] [ T3
m [72]71]70l69l68]67]66l65[64]63]62]61]60]59]58]57]56[55]54|53[52] 51|
[ ] T ] ] T ] 413
[50]ao]4g[47[a6]45]44]43[a2]41]40[39]38]37]36[35]34 33[32[31[30] 29]
[28[27]26[25]24|23[22[21[20[19 18|17 [16[15[1a]13[12[1afi0] 9|8 7 | L2 11

CBG11 | CBG-K
ECTS ECM

SHDF16224L
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FLA -134 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esaoooss

1.2 CURRENT DATA 8639 1.2 CURRENT DATA 8639
i A
% |COOLANT TEMP. SENSOR 11.3 °C * |COOLANT TEMP. SENSOR  84.8 °C
JICOOLANT TEMP. SNSR(V) 4842 mV [k * "
MASS AIR FLOW 8.8 Kg/h 02 SNSR VOLT.(B1/81)  2858.nV
BATTERY VOLTAGE 12.4 V 02 SNSR VOLT.(B1/82)  844.7mV
OIL TEMF.SENSOR 11.8 °C MASS AIR FLOW 7.8 HKg-h
OIL TEMP.SENSOR(U) 4842 nY BATTERY UOLTAGE 14.2 U
INT.AIR TEMP.SNSR 19.5 °C OIL TEMP.SENSOR 91.8 °C
INT.AIR TEMP.SNSR(V) 3758 mU OIL TEMP.SENSOR(V) 1035 my
Y ¥
[FIX | [sceN| [FuLL] [PaRT | [GRPH] [HELP| [FI¥ | |SCBRN]| |FULL| |[PaRT | |[GRPH| [HELP |
1.2 CURRENT DATA 8639 1.2 CURRENT DATA 8639
A A
% |COOLANT TEMP. SENSOR  28.3 °C % |COOLANT TEMP. SENSOR  28.3 °C
% . JCOOLANT TEMP. SNSR(V) 8 nVU |io
02 SNSR UOLT.(B1/81)  2841.mU 02 SNSR UOLT.(B1/81)  2841.mU
02 SNSR VOLT.(B1/82)  424.8nU 02 SNSR VOLT.(B1/82)  424.8mV
MASS AIR FLOW 8.8 Hg’h MASS AIR FLOW 8.8 Kg/h
BATTERY VOLTAGE 12.1 v BATTERY VOLTAGE 12.1 v
OIL TEMP.SENSOR 21.8 °C OIL TEMP.SENSOR 21.8 °C
OIL TEMP.SENSOR(V) 3691 mU OIL TEMP.SENSOR(V) 3718 mV
¥ Y
[FI1¥ | |SceN]||FULL| [PaRT | |GRPH| [HELP| [F1¥ | [sceN]| [FULL| [PaRT | |GRPH| [HELP]

Fig 1,2) Signal decreases with increasing sensor temperature and increases with decreasing sensor temperature :
Approx. 4042mV at 11.3C(at IG ON), Approx. 1289mV at 84.0C (at Warm up)

Fig 2) Open or short to battery in signal circuit/Open in ground circuit : Approx. 5V
Fig 3) Short to ground in signal circuit : Approx. 0V

SHDF16225L

MONITOR DTC STATUS  ecz4pecs

@ NOTE

If any DTCs relating to ECTS are stored, do ALL REPAIRS associated with those codes before proceeding with
further troubleshooting

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?
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DTC TROUBLESHOOTING PROCEDURES FLA -135

[LJ|NoTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

MONITOR SCANTOOL DATA  eesozzrp

1. Allow the engine to cool completely

2.  Run the cold engine at idle for 5 minutes and observe cooling fan status.
IL--IJ NOTE
Ensure that the A/C is OFF

3. Check the engine coolant temperature parameter at idle with the scantool.

4. Is the engine coolant temperature increase to above 50 (122 )

M=)

Go to "Terminal and Connector Inspection" procedure

Go to next step as below

5. Are the cooling fans running when engine coolant temperature is low(less than approximately 98 (208 )) with
AIC OFF?

YES

Check for short circuit in cooling fan harness or cooling fan relay. Repair as necessary and go to "Verification of
Vehicle Repair" procedure.

- With ignition "ON", Install scantool and select "COOLING FAN RELAY" on the Actuation Test mode.

- Activates "COOLING FAN RELAY" by pressing "STRT(F1)" key

- Repeat this procedure 4 or 5 times to ensure cooling fan reliability.

- If cooling fan works properly, go to next step as below

- If NG, check for intermittent fault caused by poor contact in the sensor’'s and/or ECM’s connector. Repair as
necessary and go to "Verification of Vehicle Repair" procedure.

SYSTEM INSPECTION k4730423

1. Coolant Level Inspection
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FLA -136 FUEL SYSTEM

1) Check the cooling system coolant level.

2) Is the coolant in the reservoir at the proper level?

=S

Go to next step as below

Repair or add engine coolant as necessary and go to "Verification of Vehicle Repair" procedure
2. Thermostat Inspection

1) Check if the thermostat bypass valve is stuck in the open position or if the correct type of thermostat was installed.
Replace thermostat as necessary and go to "Verification of Vehicle Repair" procedure

2) Check the valve opening temperature of the thermostat

Specification(Valve opening temperature) : 80~84 (176~183 ):

3) Ifthe opening temperature is not as specified, Replace thermostat as necessary and go to "Verification of Vehicle
Repair" procedure.
If OK, go to next step as below.
3. ECT Sensor Inspection
1) Ignition "OFF"

2) Disconnect ECTS connector

3) Measure resistance between terminals 1 and 3 of the sensor connector(Component side)

SPECIFICATION :

Temp.( ) Temp.( ) Resistance( )
-20 -4 14.1 ~ 16.8
0 32 Approx. 5.8
20 68 23 ~26
40 104 Approx. 1.2
60 140 Approx. 0.6
80 176 Approx. 0.3

4) s resistance within the specification?

YES
Go to next step as below.

Check ECTS for contamination, deterioration, or damage. Substitute with a known-good ECTS and check
for proper operation. If the problem is corrected, replace ECTS and then go to "Verification of Vehicle Repair"
procedure.
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DTC TROUBLESHOOTING PROCEDURES FLA -137

TERMINAL AND CONNECTOR INSPECTION  ecsacees

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  eseabicr
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLA -138 FUEL SYSTEM
IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION  eacicres

Refer to DTC P0116.

GENERAL DESCRIPTION  e72r916

Refer to DTC P0116.

DTC DESCRIPTION  erazaces

ECM sets DTC P0117 if the ECM detects signal voltage lower than the possible range of a properly operating ECTS.

DTC DETECTING CONDITION  eo7seesc

ltem Detecting Condition Possible Cause
DTC Strategy » Voltage range check
o » Short to ground in signal
Enable Conditions .
6 Battery voltage harness

Threshold Value « Measured coolant temperature 138 (280 ). « Contact resistance in

. . N connections.
Diagnostic Time e 5 sec. « Faulty ECT sensor
MIL On Condition e 2 Driving Cycles

SPECIFICATION  e24s433r

Refer to DTC P0116.

SCHEMATIC DIAGRAM  ecozssss

Refer to DTC P0116.

SIGNAL WAVEFORM AND DATA  esoresss

Refer to DTC P0116.

MONITOR DTC STATUS  eissacez

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION  e26rcaat
1. Ignition "OFF"
2. Disconnect ECTS connector

3. Measure resistance between terminal 1 of the sensor harness connector and chassis ground

Specification : Infinite

4. Is resistance within the specification?
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DTC TROUBLESHOOTING PROCEDURES FLA -139

YES
Go to "Terminal and Connector Inspection” procedure.

Repair short to ground in harness and go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  esoriao

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 "Component Inspection" procedure.

COMPONENT INSPECTION  essasaso

1. Measure resistance between terminals 1 and 3 of the sensor connector(Component side)

SPECIFICATION :

Temp.( ) Temp.( ) Resistance( )
-20 -4 14.1 ~ 16.8
0 32 Approx. 5.8
20 68 23~ 26
40 104 Approx. 1.2
60 140 Approx. 0.6
80 176 Approx. 0.3
CBG11
1.ECTS
2.Indicators & Gauges
3.Ground

SHDF16227L

2. Is resistance within the specification?
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FLA -140 FUEL SYSTEM

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR  esmorors

Refer to DTC P0116.
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FLA -141

IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT |

COMPONENT LOCATION  esereocs

Refer to DTC P0116.

GENERAL DESCRIPTION  eos7esss

Refer to DTC P0116.

DTC DESCRIPTION  esrs7oes

ECM sets DTC P0118 if the ECM detects signal voltage higher than the possible range of a properly operating ECTS.

DTC DETECTING CONDITION  esspagao

Item Detecting Condition

Possible Cause

DTC Strategy » Voltage range check

e 6 Battery voltage
Enable Conditions « Time after start  110sec. intake air
temperature = -30 (-22 )

Threshold Value » Measured coolant temperature  -46 (-51
Diagnostic Time * 5 sec.
MIL On Condition e 2 Driving Cycles

Short to battery in signal
harness

Open in signal or ground
circuit

Contact resistance in
connections.

Faulty ECT sensor

SPECIFICATION  eseo4pac

Refer to DTC P0116.

SCHEMATIC DIAGRAM  eocseiic

Refer to DTC P0116.

SIGNAL WAVEFORM AND DATA  ecsepse:

Refer to DTC P0116.

MONITOR DTC STATUS  essenss

Refer to DTC P0116.

GROUND CIRCUIT INSPECTION  e213114
1. Ignition "OFF"

2. Disconnect ECTS connector

3. Measure resistance between terminal 3 of the sensor harness connector and chassis ground

Specification : Approx. 0Q
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4. Is resistance within the specification?
YES
Go to next step as below

Repair open circuit and go to "Verification of Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  eszascrs

1. Check for short to battery in signal harness
1) Disconnect ECM connector.
2) Ignition "ON"  Engine "OFF"

3) Measure voltage between terminal 1 of the sensor harness connector and chassis ground

Specification : Approx. 0V

4) s voltage within the specification?
YES

Go to next step.

Check for short to battery or open in signal harness. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

2. Check for open in signal harness
1) Ignition "OFF"

2) Measure resistance between terminal 1 of the sensor harness connector and 15 of the ECM harness connector

Specification : Approx. 0Q

3) Is resistance within the specification?
YES

Go to next step as below

Check for open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  eseozror

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused
by interference from other electrical systems, and mechanical or chemical damage.
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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 next step as below
COMPONENT INSPECTION  e7187r0n

1. Measure resistance between terminals 1 and 3 of the sensor connector(Component side)

SPECIFICATION :

Temp.( ) Temp.( ) Resistance( )
-20 -4 14.1 ~ 16.8
0 32 Approx. 5.8
20 68 23~ 26
40 104 Approx. 1.2
60 140 Approx. 0.6
80 176 Approx. 0.3
CBG11
1.ECTS
2.Indicators & Gauges
3.Ground

SHDF16227L

2. Is resistance within the specification?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check ECTS for contamination, deterioration, or damage. Substitute with a known-good ECTS and check for
proper operation. If the problem is corrected, replace ECTS and then go to "Verification of Vehicle Repair" procedure
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VERIFICATION OF VEHICLE REPAIR  e7s2saco

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

COMPONENT LOCATION  ercsassc

SLDF17236L

GENERAL DESCRIPTION  eo769890

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 PCM supplies
a reference 5V to the TPS and the output voltage increases directly with the opening of the throttle valve. The PCM
determines operating conditions such as idle (closed throttle), part load, acceleration/deceleration, and wide-open throttle
from the TPS. Also The PCM uses the Mass Air Flow Sensor (MAFS) signal along with the TPS signal to adjust fuel
injection duration and ignition timing.

DTC DESCRIPTION  ecrassas

The DTC P0121 is set when the intake manifold model filtered reduced area controller is out of range in low or high load.

DTC DETECTING CONDITION  e7aciozc

Item Detecting Condition Possible Cause

DTC Strategy  Plausibility check

* No relevant failure
Enable Conditions « 10V < Battery voltage < 16V

» Lambda control active » Contact resistance in

» Difference between modeled and measured connectors

Threshold Value pressure 280hpa » Faulty TP Sensor(TPS)
» Deviation value of fuel trim control 20% or -20%

Diagnostic Time » 200 revolutions

MIL On Condition e 2 Driving Cycles
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FLA -146 FUEL SYSTEM

SPECIFICATION

E9B2EOSE

Closed throttle status Wide open throttle
Throttle opening angle(’ ) 0~05° Approx. 86 °
Voltage (V) 0.25~09V Min. 4.0V
Terminal 1 2 0.71 ~ 1.38 2.7
Resistance ()
Terminal 2 3 16 ~24
SCHEMATIC DIAGRAM  e4ac601r
[Circuit Diagram] [Connection Information]
TPS(CBG12) ECM(CBG-K)
5 Terminal Connected to Function
{42- Sensor Ground 1 ECM CBG-K (41) TPS Signal
( 1 [1-TPS Signal 2 ECM CBG-K (42) Sensor Ground
3 3 ECM CBG-K (23) Sensor Power (+5V)
[23- Sensor Power (+5V)

[Harness Connector]

[o4]93[o2]o1]o0]89[88]s7[8685[84[83[82[81]80]7978] 7 7[76]75[74] 73] o5
[72[71]70]69]68[67|66]65]64/63]62]61|60]59]58]57[56(55[54]53[52[ 51 |
| ] 1 ] ] ]

L
[50]a0]48]47[46]45]44]43[42]41]40[39]38[37|36[35[34]33[32[31[30] 29
[28]27]26]25]242822[2120{19[18] 17|16 15[14]13[12[11]10[ 9| 8] 7 | L2

CBG-K
ECM

SHDF16230L

SIGNAL WAVEFORM AND DATA

E4618690

o Scan Tool Parameter
Test Condition Scan Tool Screen
TPS VOLTAGE

Normal value with ignition Accelerator pedal released 0.25~0.9Vv Fig.1
"ON"  engine "OFF" P ' : 9.
Normal value with engine ON accelerator Min. 4.0V )
pedal fully depressed

Power circuit open 0.01v Fig. 2

Ground circuit open 499V Fig. 3
Abnormal value with ignition TPS signal circuit open 4.99V Fig. 4
ON engine "OFF TPS signal circuit short Approx. OV i

to ground

TPS signal circuit short Above 4.99V i

to battery

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLA -147
1.2 CURRENT DATA 1.2 CURRENT DATA 12%39
119.5 | XTHROTTLE P.SENSOR " A
% |THROTTLE P.SENSOR a.a °
EJTHROTTLE P.SNSR(V) 351 mV
INT.AIR TEMP.SNSR 208.3 °C |m
A.a INT.AIR TEMP.SNSR(V) 3738 nV
498A THROTTLE_P.SNSR(V) ny ADAPTED THROTTLE 8.4 °
CRANKING SINGNAL OFF
IDLE STATUS OFF
PART LOAD STATUS OFF
a w L
[FI¥ | [2(-)] [2+)] [F1% | [SCEN]| [FULL| |PART | |GRPH| [HELP|
1.2 CURRENT DATA 12%39 1.2 CURRENT DATA 12%39
& &
% THROTTLE P.SENSOR 1.4 ° % THROTTLE P.SENSOR 1.4 °
A THROTTLE P.SNSR(Y) a ny A THROTTLE P.SNSR(Y) 4980 nV
INT.AIR TEMP.SNSR 21.8 °C | m INT.AIR TEMP.SNSR 268.3 °C | m
INT.AIR TEMP.SNSR(Y) 3718 nV INT.AIR TEMP.SNSR(Y) 3738 nV
ADAPTED THROTTLE 14.8 ° ADAPTED THROTTLE 14.8 °
CRANKING SINGNAL OFF CRANKING SINGNAL OFF
IDLE STATUS OFF IDLE STATUS OFF
PART LOAD STATUS OFF PART LOAD STATUS OFF
Y ¥
[F1% | [ScRN]| [FULL| |PART | |GRPH| [HELP| [F1% | [SCRN| |FULL| |PART | |GRPH| [HELP|

Fig 1) Signal increases proportionally with throttle open and close angle

Fig 2) Normal value with IG "ON"

Fig 3) Short to ground in signal circuit/Open in power supply circuit : Approx. 0V
Fig 4) Open in signal or ground circuit : Approx. 5V

MONITOR DTC STATUS

[ NoTE

E4C47C43

SHDF16231L

If any DTCs relating to TPS are stored, do ALL REPAIRS associated with those codes before proceeding with further

troubleshooting

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

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?
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FLA -148 FUEL SYSTEM

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, con-

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

Go to next step as below.

AIR LEAKAGE INSPECTIOM  esssaens

1. Visually/physically inspect the following items:
- Vacuum hoses for splits, kinks and improper connections
- EVAP system for leakage
- PCV hose for proper installation

2. Was a problem found in any of the above areas?

YES

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  ecez6ann

[L| NOTE

Check for open or short circuit in harness. Refer to "Signal Waveform  Data" in the "General Information” procedure

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to next step as below
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DTC TROUBLESHOOTING PROCEDURES FLA -149

COMPONENT INSPECTION  ea7gesss
1. Ignition "OFF"
2. Disconnect TPS connector

3. Measure resistance between terminals 2 and 3 of the TPS connector(Component side)

Specification : Approx. 1.6 ~ 2.4  at all throttle position

CBG12

1. Signal
2. Ground
3. Reference Voltage

SHDF16232L

4. With still TPS connector disconnected, measure resistance between terminals 1 and 3 of the sensor connector(Com-
ponent side)

5.  Operate the throttle valve slowly from the idle position to the full open position and check the resistance changes
smoothly in proportion with the throttle valve opening angle.

Specification : 0.71 ~ 1.38  at closed throttle valve, 2.7  at wide open throttle

CBG12
1. Signal
2. Ground
1)(2)(3) 3. Reference Voltage

SHDF16233L

6. Is resistance within the specification?

=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR  eseceons

After a repair, it is essential to verify that the fault has been corrected.
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FLA -150 FUEL SYSTEM

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

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FLA -151

DTC P0122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
LOW INPUT

COMPONENT LOCATION  esaacoon

Refer to DTC P0121.

GENERAL DESCRIPTION  easosso

Refer to DTC P0121.

DTC DESCRIPTION  essaosps

ECM sets DTC P0122 if the ECM detects signal voltage lower than the possible range of a properly operating TPS.

DTC DETECTING CONDITION  ezo20rcs

Item Detecting Condition Possible Cause
DTC Strategy » Voltage range check « Open in power supply
i harness
Enable Conditions . .
g Battely {forgoe i e Short to ground in power

Threshold Value + Voltage 0.14 V supply or signal harness

. - » Contact resistance in
Diagnostic Time * 1 sec. Rarnectors
MIL On Condition * 2 Driving Cycles * Faulty TP sensor

SPECIFICATION  epscesze

Refer to DTC P0121.

SCHEMATIC DIAGRAM  epsescop

Refer to DTC P0121.

SIGNAL WAVEFORM AND DATA  eoacsso

Refer to DTC P0121.

MONITOR DTC STATUS  essecee

Refer to DTC P0121.

POWER CIRCUIT INSPECTION  erasiz0

(L] NOTE

Check for open or short circuit in harness. Refer to "Signal Waveform  Data" in the "General Information” procedure
1. Ignition "OFF"
2. Disconnect TPS connector

3. Ignition "ON"  Engine "OFF"
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FLA -152 FUEL SYSTEM

4. Measure voltage between terminal 3 of the sensor harness connector and chassis ground

Specification : Approx. 5V

5. Is voltage within the specification?

YES
Go to next step as below

Possibility of open or short to ground in 5V reference circuit. Repair as necessary and go to "Verification of Vehicle
Repair" procedure

SIGNAL CIRCUIT INSPECTION  ei2ronon

(LI NOTE

Check for open or short circuit in harness. Refer to "Signal Waveform  Data" in the "General Information" procedure

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

Specification : Approx. 5V

2. Is voltage within the specification?

YES

Go to next step as below

Check the short to ground in signal circuit.
Repair as necessary and go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  esciocre

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to next step as below
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DTC TROUBLESHOOTING PROCEDURES FLA -153

COMPONENT INSPECTION  esoreoza
1. Ignition "OFF"
2. Disconnect TPS connector

3. Measure resistance between terminals 2 and 3 of the TPS connector(Component side)

Specification : Approx. 1.6 ~ 2.4 at all throttle position

CBG12

1. Signal
2. Ground
3. Reference Voltage

SHDF16232L

4. With still TPS connector disconnected, measure resistance between terminals 1 and 2 of the sensor connector(Com-
ponent side)

5. Operate the throttle valve slowly from the idle position to the full open position and check the resistance changes
smoothly in proportion with the throttle valve opening angle.

Specification : 0.71 ~ 1.38  at closed throttle valve, 2.7  at wide open throttle

CBG12
1. Signal
2. Ground
1\/2\® 3. Reference Voltage

@

6. Is resistance within the specification?

SHDF16330L

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR  eocesnsc

Refer to DTC P0121.
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FLA -154 FUEL SYSTEM

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

COMPONENT LOCATION  eroesios

Refer to DTC P0121.

GENERAL DESCRIPTION  escoroi4

Refer to DTC P0121.

DTC DESCRIPTION  esroseis

ECM sets DTC P0123 if the ECM detects signal voltage higher than the possible range of a properly operating TPS

DTC DETECTING CONDITION  errrsaes

ltem Detecting Condition Possible Cause
DTC Strategy * \Voltage range check « Open in signal or ground
iti circuit
Enable Conditions . .
finy, Batterj\Qitage | L6 » Short to battery in signal
Threshold Value * Voltage 4.86 V circuit
. g » Contact resistance in
Diagnostic Time * 1 sec. connectors
MIL On Condition « 2 Driving Cycles - Faulty TP sensor

SPECIFICATION  essaszre

Refer to DTC P0121.

SCHEMATIC DIAGRAM  eesicess

Refer to DTC P0121.

SIGNAL WAVEFORM AND DATA  eesioeer

Refer to DTC P0121.

MONITOR DTC STATUS  esesseec

Refer to DTC P0121.

TERMINAL AND CONNECTOR INSPECTION  eepapase

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?
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DTC TROUBLESHOOTING PROCEDURES FLA -155

M=)

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

Go to next step as below
GROUND CIRCUIT INSPECTION  esocapss

(L] NOTE

Check for open or short circuit in harness. Refer to "Signal Waveform  Data" in the "General Information" procedure
1. Ignition "OFF"
2. Disconnect TPS connector

3. Measure resistance between terminal 2 of the sensor harness connector and chassis ground

Specification : Approx. 0Q

4. s resistance within the specification?

YES

Go to next step as below

Check the ground circuit for an open.
Repair as necessary and go to "Verification of Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  ecrsna

[ NoTE

Check for open or short circuit in harness. Refer to "Signal Waveform  Data" in the "General Information" procedure
1. Check for short to battery in signal circuit

1) Disconnect ECM connector

2) Ignition "ON"  Engine "OFF"

3) Measure voltage between terminal 1 of the sensor harness connector and chassis ground

Specification : Approx. 0V

4) Is voltage within the specification?

YES

Go to next step as below
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FLA -156 FUEL SYSTEM

Repair as necessary and go to "Verification of Vehicle Repair" procedure
2. Check for open in signal circuit
1) Ignition "OFF"

2) Measure resistance between terminals 1 of the sensor harness connector and 41 of the ECM harness connector

Specification : Approx. 0Q

3) Is resistance within the specification?

YES
Go to next step as below

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

COMPONENT INSPECTION  essage0

1. Ignition "OFF"
2. Disconnect TPS connector

3. Measure resistance between terminals 2 and 3 of the TPS connector(Component side)

Specification : Approx. 1.6 ~ 2.4 at all throttle position

CBG12

1. Signal
2. Ground
3. Reference Voltage

®

4. With still TPS connector disconnected, measure resistance between terminals 1 and 2 of the sensor connector(Com-
ponent side)

SHDF16232L

5. Operate the throttle valve slowly from the idle position to the full open position and check the resistance changes
smoothly in proportion with the throttle valve opening angle.

Specification : 0.71 ~ 1.38  at closed throttle valve, 2.7  at wide open throttle
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DTC TROUBLESHOOTING PROCEDURES

FLA -157
CBG12
1. Signal
2.G d
1)(2\<3> 3. R;?:rrelnce Voltage

@

6. Is resistance within the specification?

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

SHDF16330L

VERIFICATION OF VEHICLE REPAIR ereosoer

Refer to DTC P0121.
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FLA -158 FUEL SYSTEM
IDTC P0130 HO2S CIRCUIT (BANK 1/ SENSOR 1)

COMPONENT LOCATION 2503053

HOZS (Bank l/Sensor 1)

SLDF17326L

GENERAL DESCRIPTION  epsrssce

The HO2S(Heated Oxygen Sensor) is used to supply the ECM with information regarding the composition of the air/fuel
mixture. The HO2S is positioned in the exhaust pipe ahead of the TWC. To measure the oxygen content, the HO2S
requires a supply of ambient air as a reference. Since this is supplied through the wiring, the lead must not be clamped
or damaged in any other way. The HO2S produces a voltage that varies between 0.1V and 0.9V under normal operating
conditions. The Engine Control Module (ECM) monitors this voltage and determines if the exhaust gas is lean or rich. If
the voltage input at the ECM is under approx. 0.45V the exhaust is lean, and if the voltage input is over approx. 0.45V
the exhaust is rich. The ECM constantly monitors the HO2S signal during closed loop operation and compensates for a
rich or lean condition by decreasing or increasing injector pulse width as necessary.

DTC DESCRIPTION  ecossszs

ECM sets DTC P0130 if the ECM detects that the front HO2S signal circuit is open.

DTC DETECTING CONDITION  ese79am0

ltem Detecting Condition Detecting Condition
DTC Strategy » Voltage range check

« 10V Battery voltage 16V

» 02 sensor pre-heating phase finished » Open in signal harness
Enable Conditions + Exhaust gas temperature 600 (1112 )in « Open in ground harness

case of O2 sensor heater failure » Poor connection or damaged
« Lambda close loop control activated harness
. e Faulty Heated O2

Enable Conditions « 0.37v  HO2S 0.49Vv Sensor(HO2S)
Diagnostic Time * 10sec.
MIL On Condition e 2 Driving Cycles
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DTC TROUBLESHOOTING PROCEDURES FLA -159
SCHEMATIC DIAGRAM  e2arieoe
[Circuit Diagram] [Connection Information]
HO2S (B1/S1)(CBG16) ECM(CBG-K) - -
4 Terminal Connected to Function
1 ECM CBG-K (17) HO2S (B1/S1) Signal
I | | J_J 3 @3— Heater Control 2 ECM CBG-K (16) Sensor Ground
—1 : [17- Signal 3 ECM CBG-K (93) Heater Control
= 4 Main Relay Power Supply (B+)
2 1 [16- Ground
Malay Relay

[Harness Connector]

CBG16
HO2S (B1/S1)

[94]93]o2]91]o0]s9[88[87]86]85]84]83]82[81]80[79]78[7 7]76]75[74] 73]

[72[71]70]69l68]67]66l65]64]63l62]61]60[59]58[57]56[55/54]53[52[ 51|
L J L J J L J

[50[ao[48]47]4s]45[44]43]42[41]40[39[38[37[36[35[34[33[32[31[30[ 29]

[28]27]26]25[24]23]22[21[2019]18[27[16[1514]13[12]11]10[ 0] 8] 7 |

CBG-K
ECM

SIGNAL WAVEFORM AND DATA  ersseser

SHDF16201L

Test Condition

Scan Tool Parameter

02 SNSR VOL.-B1/S1

02 SNSR VOL.-B1/S2

Normal Value when circuit
is normal

Idle after warm up

Signal is switching from
rich(above 0.45V) to
lean(below 0.45V) a

minimum of 3 times in

10 seconds.

above 0.7V

HO2S(B1S1) signal circuit open

Approx. 0.43~0.45V

HO2S(B1S2) signal circuit open

Approx. 0.43~0.45V

1.2 CURRENT DATA Y
1.8 %02 SNSR VOLT.(B1-S1) v
1 /
2
NOT FIHED
[F1x | ESRIETE
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FLA -160 FUEL SYSTEM

1. Normal value with idle after warm up : Signal is switching from rich(above 0.45V) to lean(below 0.45V) a minimum of
3 times in 10 seconds.

2. Scan tool display with open in signal circuit : Approx. 0.43~0.45V

MONITOR DTC STATUS  esorszes

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
5. Is parameter displayed "History(Not Present) fault"?

(L NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

GROUND CIRCUIT INSPECTION  &rrepeea
1. Ignition "OFF"
2. Disconnect HO2S connector.

3. Measure resistance between terminals 2 of the sensor harness connector and chassis ground

Specification : Approx. 0Q

4. Is resistance within the specification?
YES
Go to "Signal circuit inspection" procedure

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

[L| NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.
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DTC TROUBLESHOOTING PROCEDURES FLA -161

SIGNAL CIRCUIT INSPECTION  e200628
1. Ignition "ON"  Engine "OFF"

2. Measure voltage between terminals 1 of the sensor harness connector and chassis ground

Specification : Approx. 0.4 ~ 0.5V

3. Is voltage within the specification?
YES

Go to next step as below

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

(L] NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  esos2ers

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step as below

COMPONENT INSPECTION  e7sercrt

1. Visually/physically inspect the following items:

- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery
coating on the portion of the sensor exposed to the exhaust stream and this will result in a but false(high) voltage
signal

- If contamination is evident on the HO2S, fix the source of the sensor contamination before replacing the sensor
to prevent future contamination. Go to "Verification of Vehicle Repair" procedure.

2. Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S1 parameter on the Scantool data list

Specification : Verify signal is switching from rich(above 0.45V) to lean(below 0.45V) a minimum of 3
times in 10 seconds (voltage will vary between 0.1 and 0.9V) at idle.
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FLA -162 FUEL SYSTEM

4. Is sensor switching properly?
YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR w713

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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FLA -163

IDTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  epsrsscr

Refer to DTC P0130.

GENERAL DESCRIPTION  eesscoss

Refer to DTC P0130.

DTC DESCRIPTION  eeosoces

ECM sets DTC P0131 if the HO2S(B1S1) voltage remains excessively low for a predetermined time

DTC DETECTING CONDITION  esesasaa

Item Detecting Condition

Possible Cause

DTC Strategy » \Voltage range check

o 10V  Battery voltage 16V

* No relevant failure

e Canister Purge Valve is Closed

e Lambda control fixed at upper threshold
value for 10sec.

e Lambda close loop control activated

Enable Conditions

Threshold Value « O2sensor Voltage 0.02V (Sensor resister  30Q)
Diagnostic Time * 60 Seconds
MIL On Condition » 2 Driving Cycles

» Short to ground in signal
harness

» Contact resistance in
connectors

* Faulty Heated O2
Sensor(HO2S)

SCHEMATIC DIAGRAM  eezaz181

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA  erscine2

Refer to DTC P0130.

MONITOR DTC STATUS  ezsp6s04

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  esssaros
1. Ignition "OFF"

2. Disconnect ECM and HO2S connector

3. Measure resistance between terminal 1 of the sensor harness connector and chassis ground

Specification : Infinite
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FLA -164 FUEL SYSTEM

4. Is resistance within the specification?
YES

Go to next step as below

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

[LI| NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  e0sape?

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to next step as below.

COMPONENT INSPECTION  ecorces:

1. Visually/physically inspect the following items:

- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery
coating on the portion of the sensor exposed to the exhaust stream and this will result in a but false(high) voltage
signal

- If contamination is evident on the HO2S, fix the source of the sensor contamination before replacing the sensor
to prevent future contamination. Go to "Verification of Vehicle Repair" procedure.

2. Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S1 parameter on the Scantool data list

Specification : Verify signal is switching from rich(above 0.45V) to lean(below 0.45V) a minimum of 3
times in 10 seconds (voltage will vary between 0.1 and 0.9V) at idle.

4. |s sensor switching properly?
YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure
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Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR essseeec

Refer to DTC P0130.
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FUEL SYSTEM

IDTC P0132 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  erseceer

Refer to DTC P0130.

GENERAL DESCRIPTION  e7crasss

Refer to DTC P0130.

DTC DESCRIPTION  Eiss0n2s

ECM sets DTC P0132 if the HO2S(B1S1) voltage remains excessively high for a predetermined time

DTC DETECTING CONDITION  esanacz2

ltem Detecting Condition Possible Cause
DTC Strategy * \Voltage range check L
» Short to Battery in signal
Enable Conditions + 10V  Battery voltage 16V harness
» Contact resistance in
Threshold Value e Sensor Voltage 1.3V connectors
Diagnostic Time + 1 Second * Faulty Heated O2
" - Sensor(HO2S)
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  esissers

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0130.

MONITOR DTC STATUS  ecssrion

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION
1. Ignition "OFF"
2. Disconnect HO2S connector

3. Ignition "ON"  Engine "OFF".

E8B7C1D1

EEC5ECEA

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

Specification : Approx. 0.4~0.5V

5. Is voltage within the specification?

YES
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DTC TROUBLESHOOTING PROCEDURES FLA -167

Go to next step as below.

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

(L] NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  eoarsan2

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?
=S

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

Go to next step as below.

COMPONENT INSPECTION  esecensr

1. Visually/physically inspect the following items:

- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery
coating on the portion of the sensor exposed to the exhaust stream and this will result in a but false(high) voltage
signal

- If contamination is evident on the HO2S, fix the source of the sensor contamination before replacing the sensor
to prevent future contamination. Go to "Verification of Vehicle Repair" procedure.

2. Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S1 parameter on the Scantool data list

Specification : Verify signal is switching from rich(above 0.45V) to lean(below 0.45V) a minimum of 3
times in 10 seconds (voltage will vary between 0.1 and 0.9V) at idle.

4. |s sensor switching properly?
YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  eopr7ss

Refer to DTC P0130.
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DTC TROUBLESHOOTING PROCEDURES FLA -169
IDTC P0133 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  esigaser

Refer to DTC P0130.

GENERAL DESCRIPTION  esoeez02

Refer to DTC P0130.

DTC DESCRIPTION  ececaors

The ECM monitors the HO2S(B1/S1) transition frequency for predetermined time. During the monitoring period, the ECM
calculates transition times that the front HO2S switches from rich to lean and from lean to rich. With this information, an
average frequency for all switches can be determined. The ECM sets DTC P0133 when the average frequency is too
slow.

DTC DETECTING CONDITION  ezesroon

Item Detecting Condition Possible Cause

DTC Strategy e HO2S signal ampliture check

» 400 Modeled catalyst temp. 902
e Lambda regulation active
 Stable driving condition

 Canister closed 0.5 * Leak in intake or exhaust
Enable Conditions . Can_|ster purge closed system

e Engine speed(rpm) 3400 » Faulty fuel system.

- Coolant temperature 74 * Front and rear HO2S

« 5 \Vehicle speed(km/h) 180 connections reversed.

* No relevant failure » Contact resistance in

* 11V  Battery voltage connectors

. ) )  HO2S contamination
* Time ration between rich to lean or lean to

Threshold Value rich exceeds threshold value

Diagnostic Time » 50 lambda controller cycles

MIL On Condition » 2 Driving Cycles

SCHEMATIC DIAGRAM  esagosos

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA  eaeososs

Refer to DTC P0130.

MONITOR DTC STATUS  epssiso

Refer to DTC P0130.
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AIR LEAKAGE INSPECTION  ensssess

1. Visually/physically inspect the following items:
- Vacuum hoses for splits, kinks and improper connections.
- Exhaust system between HO2S and Three way catalyst for air leakage
- EVAP system for leakage
- PCV hose for proper installation

2. Was a problem found in any of the above areas?

YES

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

Go to next step as below

VISUAL / PHYSICAL INSPECTION  eosruisc

1. Visually/physically inspect the following items:
- Check for corrosion on terminals
- Check for terminal tension ( at the HO2S and at the ECM)
- Check for damaged wiring
- Check the HO2S ground circuit for a good connection
- Check front and rear HO2S for connections being reversed.

2. Was a problem found in any of the above areas?

YES

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

Go to next step as below

COMPONENT INSPECTION  e4opsace

1. Visually/physically inspect the following conditions:

- Ensure that the HO2S is securely installed.

- Silicon contamination. This contamination will be indicated by a white powdery coating on the portion of the
sensor exposed to the exhaust stream and this will result in a but false(high) voltage signal

- Fuel, engine coolant or oil contamination

- Use of improper sealant

- If contamination is evident on the HO2S, Fix the source of the sensor contamination before replacing the sensor
to prevent future contamination. Go to "Verification of Vehicle Repair" procedure.

2. Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S1 parameter on the Scantool data list.

Specification : Refer to "Signal Waveform Data" in the "General Information” procedure. Verify
signal is switching from rich(above 0.45V) to lean(below 0.45V) a minimum of 3 times in 10
seconds (voltage will vary between 0.1 and 0.9V) at idle.
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4. Is sensor switching properly?
YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  escacee

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

COMPONENT LOCATION  eapcaser

Refer to DTC P0130.

GENERAL DESCRIPTION  e7soresc

Refer to DTC P0130.

DTC DESCRIPTION  esssioaa

1. Signal amplitude plausibility error : In order to determine the signal amplitude plausibility, the ECM monitors front
HO2S signal level from rich to lean and from lean to rich. The ECM sets DTC P0134, If the difference of the signal
transition level is too small.

2. Signal plausibility error during fuel cut-off : ECM sets DTC P0134, if the HO2S(B1S1) signal is too high during fuel
cut-off period for a predetermined time

DTC DETECTING CONDITION  esss0acs

ltem Detecting Condition Possible Cause
DTC Casel « Signal plausibility during fuel cut-off
Strategy Case2 + Signal amplitude plausibility
» 02 sensor operative readiness detected
» 02 sensor pre-heating phase finished
Casel e 16g Integrated Mass Air Flow since Fuel
Cut-Off begin 3609

* No relevant failure
e 10V Battery voltage 16V

Enable - —

Conditions » 02 sensor pre-heating phase finished
* Closed loop lambda controller output not » Poor connection or damaged
limited to min./max. limit harness
Case2 » 02 sensor signal lean half period 2.5sec. e HO2S contamination
« 02 sensor signal rich half period 2.5sec.
* No relevant failure
« 10V Battery voltage 16V
Threshold Casel + HO2S voltage at fuel-cut mode 0.1V

Value Case2 » Upstream 02 sensor signal amplitude  0.25 V

Time Case2 * 120 sec.

MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  esensaes

Refer to DTC P0130.
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DTC TROUBLESHOOTING PROCEDURES FLA -173

SIGNAL WAVEFORM AND DATA  ebxcesss

Refer to DTC P0130.

MONITOR DTC STATUS  eossreer

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  esoesoca
1. Ignition "ON"  Engine "OFF"

2. Monitor the O2 SNSR VOL.-B1/S1 parameter on the Scantool data list while wiggling the wiring harness and related
connectors.

3. The value should remain more or less unchanged. If not, check for the following conditions:
- Check for corrosion on terminals
- Check for terminal tension ( at the HO2S and at the ECM)
- Check for damaged wiring
- Check the HO2S ground circuit for a good connection
- Check the 10A SNSR FUSE
- Check front and rear HO2S for connections being reversed.

4. Was a problem found in any of the above areas?
YES

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

Go to next step as below.

COMPONENT INSPECTION  essosean

1. Visually/physically inspect the following conditions:

- Ensure that the HO2S is securely installed.

- Silicon contamination. This contamination will be indicated by a white powdery coating on the portion of the
sensor exposed to the exhaust stream and this will result in a but false(high) voltage signal

- Fuel, engine coolant or oil contamination

- Use of improper sealant

- If contamination is evident on the HO2S, Fix the source of the sensor contamination before replacing the sensor
to prevent future contamination. Go to "Verification of Vehicle Repair" procedure.

2. Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S1 parameter on the Scantool data list.

Specification : Refer to "Signal Waveform Data" in the "General Information" procedure. Verify
signal is switching from rich(above 0.45V) to lean(below 0.45V) a minimum of 3 times in 10
seconds (voltage will vary between 0.1 and 0.9V) at idle.

4. |s sensor switching properly?

YES
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Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of VVehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  eos2444

Refer to DTC P0130.
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DTC TROUBLESHOOTING PROCEDURES FLA -175
|DTC P0136 HO2S CIRCUIT (BANK 1/ SENSOR 2)

COMPONENT LOCATION  e7op2c20

T
W
&

y

=

,,,,,

St

HO2S (Bank 1/Sensor 2)

SLDF17327L

GENERAL DESCRIPTION  e4ssasac

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between OV and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor.

DTC DESCRIPTION  esapsas

ECM sets DTC P0136 if the ECM detects that the rear HO2S signal circuit is open.

DTC DETECTING CONDITION  eipizrns

Iltem Detecting Condition Possible Cause

DTC Strategy » Voltage range check

» 02 Sensor operative readiness

» 02 Sensor preheating and full heating
Enable Conditions phases finished

* No relevant failure

« 10V Battery voltage 16V

* Open in signal harness
* Open in ground harness
» Contact resistance in

connectors
Threshold Value » 0.37  Downstream O2 Sensor voltage  0.49V  Faulty Heated O2
sensor element resistance  60kQ Sensor(HO2S)
Diagnostic Time » 30sec.
MIL On Condition » 2 Driving Cycles
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SCHEMATIC DIAGRAM  eb7oozss

[Circuit Diagram] [Connection Information]
HO2S(B1/S2)(CBG22) ECM(CBG-K)
3 Terminal Connected to Function
L- 1 [ | I I 4 S4. Heater Control 1 ECM CBG-K (39) Sensor Ground
| | | ) (- meater Lontro 2 ECM CBG-K (38) | HO2S (B1/S2) Signal
o — 2 [38- Signal 3 Main Relay Power Supply (B+)
| 1 4 ECM CBG-K (94) Heater Control
. [39- Ground
Main Relay

[Harness Connector]

[o4]a3]o2]91]00]89[88]87[86]85]84[83[82]81]80]79[78]77[76[75]74] 73] 515
[72[71]70]e9le8[67]66l65|64]63l62]61|60[59]58]57]56[55]54|53[52[ 51|
[ J ] J L ]

L
[50]a0]48[47[a6]45]44]43[42]41]40[39]38]37|36[35[34 33[32[31[30] 29
[28]27]26[25]24|23]2221]20[10[18]17[16]1514]13[12[11]10[ 9 [ 8] 7 | L2

CBG-K
ECM

CBG22
HOS2 (B1/S2)

SHDF16205L

SIGNAL WAVEFORM AND DATA

E922F8C5

Scan Tool Parameter

Test Condition

02 SNSR VOL.-B1/S1

02 SNSR VOL.-B1/S2

Normal Value when circuit
is normal

Idle after warm up

Signal is switching from
rich(above 0.45V) to
lean(below 0.45V) a

minimum of 3 times in

10 seconds.

above 0.7V

HO2S(B1S1) signal circuit open

Approx. 0.43~0.45V

HO2S(B1S2) signal circuit open

Approx. 0.43~0.45V
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CH A: 348.9mU DT: 7.55S FREQ: @.13 Hg
HIM: 388.4mV AVE: 598. 1m0 HaH: 1.8 U
FREQ: A.88 Hz DUTY: B8 %

TS5 [zoon] ' [MEMO| [RECD | [MENU]
Fig.1) HO2S signal waveform with idle after warm up :
1: Normal status(Approx. above 0.7V), 2: Open in signal circuit(Approx. 0.4~0.5V)

SHDF16332L

MONITOR DTC STATUS  esseoes

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
5. Is parameter displayed "History(Not Present) fault"?
(LI NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

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

Go to next step as below.

GROUND CIRCUIT INSPECTION  epros2ss
1. Ignition "OFF".
2. Disconnect HO2S connectors.

3. Measure resistance between terminals 1 of the sensor harness connector and chassis ground.

Specification : Approx. 0Q
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4. Is resistance within the specification?

YES
Go to "Signal circuit inspection" procedure.

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

(L] NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

SIGNAL CIRCUIT INSPECTION  ei6re208
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 0.4~0.5V

3. Is voltage within the specification?
YES

Go to next step as below.

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

[L| NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  eiseross

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to next step as below.
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COMPONENT INSPECTION  ezocrss2

1. With ignition "OFF", reconnect the HO2S connector
2. Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S2 parameter on the Scantool data list.

Specification : Above 0.7V at idle

4. Is sensor data near the specified value?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eocosson
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  e17a143n

Refer to DTC P0136.

GENERAL DESCRIPTION  excsiu4s

Refer to DTC P0136.

DTC DESCRIPTION  essais4s

ECM sets DTC P0137 if the HO2S(B1S2) voltage remains excessively low for a predetermined time

DTC DETECTING CONDITION  eso27308

Item Detecting Condition Possible Cause

DTC Strategy e \Voltage range check

Catalyst temperature model 500 (932 )
Lambda regulation active

: . e Shor round in si I
Catalyst purge after fuel cut off is not active Shorgte grwfid in sidhg

Enable Conditions

: harness
. » Contact resistance in
10V  Battery voltage 16V

connectors
« Downstream O2 Sensor voltage  0.02V * Faulty Heated O2

Threshold Value
sensor element resistance  30Q Sensor(HO2S)

Diagnostic Time * 20 sec.

MIL On Condition » 2 Driving Cycles

SCHEMATIC DIAGRAM  esusscor

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  cozonzes

Refer to DTC P0136.

MONITOR DTC STATUS  essprss

Refer to DTC P0136.

SIGNAL CIRCUIT INSPECTION  egossoes
1. Ignition "OFF".
2. Disconnect ECM and HO2S connector.

3. Measure resistance between terminal 2 of the sensor harness connector and chassis ground.

Specification : Infinite
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DTC TROUBLESHOOTING PROCEDURES FLA -181

4. s resistance within the specification?

YES

Go to next step as below.

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

(L NoTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  esessaco

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step as below.

COMPONENT INSPECTION  eos7s102

1. With ignition "OFF", reconnect the HO2S connector.
2.  Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S2 parameter on the Scantool data list.

Specification : Above 0.7V at idle

4. Is sensor data near the specified value?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  essra2e0

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

COMPONENT LOCATION  essocooe

Refer to DTC P0136.

GENERAL DESCRIPTION  essoonsr

Refer to DTC P0136.

DTC DESCRIPTION  easarssa

ECM sets DTC P0138 if the HO2S(B1S2) voltage remains excessively high for a predetermined time

DTC DETECTING CONDITION  egaor770

Iltem Detecting Condition Possible Cause
DTC Strategy » \Voltage range check L
» Short to Battery in signal
Enable Conditions « 10V  Battery voltage 16V harness
» Contact resistance in
Threshold Value e Sensor voltage 1.3V connectors
Diagnostic Time « 1sec. - Faulty Heated O2
" - Sensor(HO2S)
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  es2eo70e

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  es7e1e0

Refer to DTC P0136.

MONITOR DTC STATUS  essrcoa

Refer to DTC P0136.

SIGNAL CIRCUIT INSPECTION  esoreoct
1. Ignition "OFF".

2. Disconnect HO2S connector.

3. Ignition "ON" Engine"OFF".

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

Specification : Approx. 0.4~0.5V

5. Is voltage within the specification?

YES
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Go to next step as below.

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

[LJ| NOTE

HO2S must have a clean air reference to function properly. The air is obtained by way of the sensor wire(s). Do not
attempt to repair the wire(s), connector, or the terminals.

TERMINAL AND CONNECTOR INSPECTION  ecrioeos

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step as below.

COMPONENT INSPECTION  &7gssioe
1. With ignition "OFF", reconnect the HO2S connector.
2. Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S2 parameter on the Scantool data list.

Specification : Above 0.7V at idle

4. |s sensor data near the specified value?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  epspsos

Refer to DTC P0136.
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DTC TROUBLESHOOTING PROCEDURES FLA -185
IDTC P0139 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  epeorrir

Refer to DTC P0136.

GENERAL DESCRIPTION  esiscese

Refer to DTC P0136.

DTC DESCRIPTION  esssersa

The ECM monitors rich-lean switching time of rear heated oxygen sensor (HO2S) after fuel cut-off to validate dynamic
behavior of rear heated oxygen sensor (HO2S). After detection of fuel cut-off engine operating state, the ECM measures
rich-lean switching time of the rear heated oxygen sensor (HO2S) signal and compares it to the predetermined limit value.
DTC P0139 is set when the switching time is bigger than the limit value.

DTC DETECTING CONDITION  esearsse

Item Detecting Condition Possible Cause

» Slow response(Switching time check at

DTC Strategy entry in fuel cut off)

e Coolanttemp 74.25 (165.65 )
» Sensor preheating and full phase finished PReak in iniak AR haust
o Catalyst temp.model 348 (658.4 )

: system
Enable Conditions * No relevant failure « Faulty fuel system.

e 11V  Battery voltage 16V « Eront and tear HO2S
e Downstream O2 sensor signal at entry in &olections reversail

fuel cut off  0.55V _ « Contact resistance in
* 02 Sensor operative readiness detected connectors

+ Average ratio(between measured and maximum » HO2S contamination
allowed switching time at entry in fuel cut-off) 1

Threshold Value

Diagnostic Time » 5 fuel cut-off phases

MIL On Condition » 2 Driving Cycles

SCHEMATIC DIAGRAM  ess7eesc

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  ecoroes

Refer to DTC P0136.

MONITOR DTC STATUS  esosiroe

Refer to DTC P0136.

EXHAUST SYSTEM INSPECTION  eacasarr

1. Check the exhaust system for an exhaust leak near the engine.
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2. Was an exhaust leak found?

YES

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

Go to next step as below

AIR LEAKAGE INSPECTION  es7sss20

1. Visually/physically inspect the following items:
- Vacuum hoses for splits, kinks and improper connections.
- Exhaust system between HO2S and Three way catalyst for air leakage
- EVAP system for leakage
- PCV hose for proper installation

2. Was a problem found in any of the above areas?

=)

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

Go to next step as below

VISUAL/PHYSICAL INSPECTION  esocazoo

1. Visually/physically inspect the following items:
- Check for corrosion on terminals
- Check for terminal tension ( at the HO2S and at the ECM)
- Check for damaged wiring
- Check the HO2S ground circuit for a good connection
- Check front and rear HO2S for connections being reversed.

2. Was a problem found in any of the above areas?
YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure

Go to next step as below

COMPONENT INSPECTION  eposesa

1. Visually/physically inspect the following conditions:
- Ensure that the sensor is securely installed
- Check for corrosion on terminals
- Check for damaged wiring
- Repair as necessary and go to next step

2. Warm up the engine to normal operating temperature and let it idle.
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3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S2 parameter on the Scantool data list.

Specification : Above 0.7V at idle

4. Is sensor data near the specified value?

M=)

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  era76601

Refer to DTC P0136.
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FUEL SYSTEM

2)

DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR

COMPONENT LOCATION  esrepsco

Refer to DTC P0136.

GENERAL DESCRIPTION  ersaopas

Refer to DTC P0136.

DTC DESCRIPTION

E22D1435

Due to possible oxygen sensor defects (e.g. reference air poisoning) or faults in the injection system (e.g. leaking fuel
injector), the rear oxygen sensor may not provide the expected lean or rich signal level during fuel cut-off or full load
condition. Hence, the oxygen sensor signal is checked for plausibility during this engine operating states.There are 2

cases which DTC P0140 sets.

1. Signal monitoring during fuel cut-off: The ECM monitors rear O2 sensor signal level during fuel cut-off which normally
shows near OV and sets DTC P0140 when signal level is too high.

2. Signal monitoring after fuel cut-off: The ECM monitors rear O2 sensor signal level after leaving fuel cut-off and sets
DTC P0140 when signal remains at or below 0.6V.

DTC DETECTING CONDITION  essesz6c

Item

Detecting Condition

Possible Cause

DTC

Casel)

Voltage range check

trategy

Case?2)

Voltage range check

Enable
Conditions

Casel)

02 sensor operative readiness detected
Integrated mass air flow in lask fuel cut off  4g
Integrated mass air flow in part load 2509
Coolant temperature  74.25

Downstream O2 sensor signal at end of

last fuel cut off  0.25V

Sensor preheating and fuel heating phases finished
Catalyst temperature 348 (658 )

No relevant failure

11V  Battery voltage 16V

Case?)

02 sensor operative readiness detected

20 Integrated mass air flow in lask

fuel cut off  360g

Sensor preheating and fuel heating phases finished
No relevant failure

10V  Battery voltage 16V

Threshold

Casel)

Voltage 0.55Vv

Value

Case?)

Voltage with fuel cut 0.1V

Diagnostic

Casel)

3 vaild fuel cut-off phases

Time

Case?2)

2 sec.

Mil On Condition

2 Driving Cycles

Related fuse blown or
missing

Contact resistance in
connectors

HO2S contamination
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SCHEMATIC DIAGRAM  esropior

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  excaace

Refer to DTC P0136.

MONITOR DTC STATUS  ecesssss

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  es79820c
1. Ignition "ON"  Engine "OFF"

2. Monitor the O2 SNSR VOL.-B1/S2 parameter on the Scantool data list while wiggling the wiring harness and related
connectors.

3. The value should remain more or less unchanged. If not, check for the following conditions:
- Check for corrosion on terminals
- Check for terminal tension ( at the HO2S and at the ECM)
- Check for damaged wiring
- Check the HO2S ground circuit for a good connection
- Check the 10A SNSR FUSE
- Check front and rear HO2S for connections being reversed.

4. Was a problem found in any of the above areas?
=S

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

Go to next step as belowTerminal and Connector Inspection

COMPONENT INSPECTION  ee7acosc

1. Visually/physically inspect the following conditions:
- Ensure that the sensor is securely installed
- Check for corrosion on terminals
- Check for damaged wiring
- Repair as necessary and go to next step

2. Warm up the engine to normal operating temperature and let it idle.

3. Connect Scantool and monitor the O2 SNSR VOL.-B1/S2 parameter on the Scantool data list.

Specification : Above 0.7V at idle

4. Is sensor switching properly?

YES
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Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of VVehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  eo7s300e

Refer to DTC P0136.
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DTC TROUBLESHOOTING PROCEDURES
IDTC P0170 FUEL TRIM (BANK 1)

FLA -191

GENERAL DESCRIPTION

ED20A575

In order to provide the best possible combination of drivability, fuel economy and emission control, the ECM uses a closed
loop air/fuel metering system. The ECM monitors the HO2S signal voltage and adjusts fuel delivery based it in closed
loop fuel control. Changes in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal
fuel trim value is around 0%. The ECM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel
is indicated by fuel trim values that are above 0%. The ECM will reduce fuel when the HO2S signal is indicating a rich
condition. Reduction in fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set
when the amount reaches excessive levels because of a lean or rich condition.

DTC DESCRIPTION

EB50AEC5

If the fuel trim values reaches the maximum or minimum threshold, then feedback control is no longer possible and emis-
sions will be increased. The ECM sets DTC P0170 if no proportional fuel adaptation occurs for a defined time after the
short term fuel trim has reached its minimum or maximum threshold.

DTC DETECTING CONDITION

EA3909C5

Iltem

DTC Strategy .

Detecting Condition Possible Cause

Monitoring deviation of lambda controller  Air leakage or restriction in
intake or exhaust system
* Dirty engine oil or oil

e Lambda control active

Enable Conditions + Coolant temperature 70 (158 ) level too high
* No relevant failure
b St e Front HO2S or MAFS
Threshold Value - Lambda controller  -30% or  +50% contamination
. .. e Fuel system
Diagnostic Time » 30 seconds + EVAP system
MIL On Condition » 2 Driving Cycles  Faulty sensor signals

SIGNAL WAVEFORM AND DATA

EDE6505A

1. Scan Tool Display for HO2S

Scan Tool Parameter
02 SNSR VOL.-B1/S1 02 SNSR VOL.-B1/S2

Signal Waveform Data

Signal is switching from

Normal Value when circuit
is normal

Idle after warm up

rich(above 0.45V) to

lean(below 0.45V) a

minimum of 3 times in
10 seconds.

above 0.7V

HO2S(B1S1) signal circuit open

Approx. 0.43~0.45V

HO2S(B1S2) signal circuit open

Approx. 0.43~0.45V

2. MAPS Terminal voltage with pressure

Pressure (kPa) Approx. 20

Approx. 35

Approx. 60

Approx. 95

Approx. 101

Voltage (V) Approx. 0.7 ~ 0.8

Approx. 1.3~1.4

Approx. 2.3~ 2.4

Approx. 3.7 ~ 3.8

Approx. 3.9~4.1

3. Scan Tool Display for TPS
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Scan Tool Parameter
Test Condition
TPS VOLTAGE 1
Norma_ll va‘!ue V\{,'th ignition "ON Accelerator pedal released 0.25~0.9v
engine "OFF
Normal value with engine ON  accelerator pedal fully depressed Min. 4.0V
Power circuit open 0.01v
Ground cicuit open 4.99V
Abnormal :/alue"wnh ignition "ON TPS1 signal circuit open 4.99V
engine "OFF
TPS1 signal circuit short to ground Approx. 0V
TPS1 signal circuit short to battery Above 4.99V

MONITOR DTC STATUS  esssciae

(LI NOTE

If any DTCs relating to INJECTOR,HO2S,ECTS, or MAFS are stored, do ALL REPAIRS associated with those codes
before proceeding with further troubleshooting

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Press F4(DTAL) to select DTC 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.

Read "DTC Status" parameter.
Is parameter displayed "History(Not Present) fault"?
[ NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

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

Go to next step as below.

MONITOR ACTUATION TEST  easscoor

[L| NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.
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€3 WARNING

Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
1. Warm up the engine to normal operating temperature and let it idle.
2. Install Scan Tool and select INJECTOR #1 parameter on the Actuation Test mode
3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

5. Was each cylinder’s rpm drop within the same value?

YES

Go to next step as below

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Fuel Injector Inspection" procedure and check the suspect cylinders

[LI|NOTE
If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

SYSTEM INSPECTION  eos7780a

CHECK INTAKE/EXHAUST SYSTEM FOR RESTRICTION OR LEAKAGE

1. Visually/physically inspect the air leakage in intake/exhaust system for the following areas:
- 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. Visually/physically inspect the restriction in intake/exhaust system for the following areas:
- Air cleaner filter element for excessive dirt or for any foreign objects
- Throttle body inlet for damage or for any foreign objects
- Throttle bore and throttle plate for chocking and for any foreign objects
- Restricted exhaust system

3. Was a problem found in any of the above areas?

YES

Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure

Go to next step as below

4. Inspect the leakage in EVAP. system for the following conditions:
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1) Check the EVAP canister for fuel saturation. If the EVAP canister is full of fuel, visually and physically inspect
the EVAP and fuel system.Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to next step.

2) Remove the manifold side vacuum hose from the EVAP canister purge valve.
3) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve

4) Does the valve hold vacuum?

YES

Go to next step as below

Repair air leakage and go to "Verification of Vehicle Repair" procedure

SENSOR INSPECTION

[LJ| NOTE

Refer to "Signal Waveform Data" in the "General Information" procedure

1. Visually/physically inspect the HO2S for the following conditions:

- Ensure that the HO2S is securely installed.

- Silicon contamination. This contamination will be indicated by a white powdery coating on the portion of the
sensor exposed to the exhaust stream and this will result in a but false(high) voltage signal

- Fuel, engine coolant or oil contamination

- Use of improper sealant

- If contamination is evident on the HO2S, Fix the source of the sensor contamination before replacing the sensor
to prevent future contamination. Go to "Verification of Vehicle Repair" procedure.

2. Visually/physically inspect the MAFS for the following conditions:
- Contamination or deterioration
- Poor connection or damaged harness

3. Check for an intermittent TPS false signal. TPS signal displayed on a scantool should increase steadily when de-
pressing accelerator pedal after starting.

4. Verify that the ECM ground connections are clean and properly tightened.

5. If testresultis NG, repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to next step as below.

[L| NOTE

If the contamination is evident on the HO2S or MAFS. Fix the source of the sensor contamination before replacing
the sensor to prevent future contamination.

POSITIVE CRANKCASE VENTILATION SYSTEM INSPECTION

1. Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level
2. Check crankcase ventilation valve for improper installation, damaged o-rings and malfunctioning .

3. Warm up the engine to normal operating temperature

4. Connect Scantool and note the "SHORT TERM FUEL-B1" parameter on the Scantool data list.

5. Disconnect and plug the positive crankcase ventilation at the intake manifold side
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6. Monitor the "SHORT TERM FUEL-B1" parameter on the Scantool data list once again.

Specification : The value should remain more or less unchanged

7. Is the displayed value within the specified value?

YES

Go to next step as below

Check the PCV(Positive Crankcase Ventilation) valve for operation properly. Refer to "EM" group in Workshop
Manual. If OK, check that engine oil is diluted with fuel. Change the olil or filter as necessary and go to "Verification
of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  eorsrar0

1. Fuel Line Pressure Inspection
1) Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2) Install a fuel pressure gage

3) Inspect fuel pressure with normal idle status

Specification : 338~348kPa(3.45~3.55kg/ )

4) Is fuel pressure within the specified value?

YES
Go to next step as below

Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification
of Vehicle Repair" procedure.

Condition Possible Cause SuspectedArea
Clogged fuel filter Fuel filter
Fuel Pressure too low Fuel leak on the fuel-pressure
regulator that is assembled Fuel Pump(Fuel Pressure Regulator)

on fuel pump

Fuel Pressure too High Sticking fuel pressure regulator Fuel Pump(Fuel Pressure Regulator)

2. Fuel Pressure Hold Inspection

1) Stop the engine and check for a change in the fuel pressure gauge reading.

Specification : After engine stops, the gauge reading should hold for minimum 5 minutes

2) s fuel pressure within the specified value?
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M=)

Visually/physically inspect the engine mechanical problem for the following:
- Worn cylinder

- Worn valve
- Worn piston or piston ring

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

Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification of
Vehicle Repair” procedure.

Condition Possible Cause Suspected Area

Fuel pressure drops slowly Injector leak Injector

Stuck open in check valve of

Fuel pressure drops immediately the fuel pump

Fuel pump

VERIFICATION OF VEHICLE REPAIR  es2rcecc

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.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.
Is parameter displayed "History(Not Present) fault"?

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0171 SYSTEM TOO LEAN (BANK 1)

GENERAL DESCRIPTION  esriosns

Refer to DTC P0170.

DTC DESCRIPTION  eosz2p2a

If the lambda controller reaches the maximum or minimum threshold, then feedback control is no longer possible and
emissions will be increased. The ECM sets DTC P0171 if no proportional post catalyst fuel trim adaptation occurs for a
defined time after the lambda controller has reached its maximum threshold.

DTC DETECTING CONDITION  ecrroor:

Iltem Detecting Condition Possible Cause
DTC Casel) » Monitoring deviation of fuel trim control (Long term)
Strategy Case2) « Monitoring deviation of fuel trim control (Short term)
Casel) * No relevant failure
» Long term fuel trim active
Engple » No relevant failure « Three Way Catalytic
Conditions Case2) « Short term fuel trim active Converter(TWC)
» Canister load L * Rear HO2S
* Engine Coolant temperature 70
Threshold Value « Short or Long term fuel trim ~ +25% or ~ -25%
Diagnostic Time * 60 sec.
Mil On Condition e 2 Driving Cycles

SIGNAL WAVEFORM AND DATA  ezsepecs

Refer to DTC P0170.

MONITOR DTC STATUS  cossces

Refer to DTC P0170.

MONITOR ACTUATION TEST  eissep20

(LI NoTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

€3 WARNING

Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
1. Warm up the engine to normal operating temperature and let it idle.
2. Install Scan Tool and select INJECTOR #1 parameter on the Actuation Test mode

3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key
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4.

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

5.

Was each cylinder’'s rpm drop within the same value?

=S

Go to next step as below

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Fuel Injector Inspection" procedure and check the suspect cylinders

[LJ| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

SYSTEM INSPECTION  egcossoe

CHECK INTAKE/EXHAUST SYSTEM FOR RESTRICTION OR LEAKAGE

1.

Visually/physically inspect the air leakage in intake/exhaust system for the following areas:

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

Visually/physically inspect the restriction in intake/exhaust system for the following areas:

Air cleaner filter element for excessive dirt or for any foreign objects
Throttle body inlet for damage or for any foreign objects

Throttle bore and throttle plate for chocking and for any foreign objects
Restricted exhaust system

Was a problem found in any of the above areas?

YES

Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure

1)

2)
3)

4)

Go to next step as below

Inspect the leakage in EVAP. system for the following conditions:

Check the EVAP canister for fuel saturation. If the EVAP canister is full of fuel, visually and physically inspect
the EVAP and fuel system.Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to next step.

Remove the manifold side vacuum hose from the EVAP canister purge valve.

Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve

Does the valve hold vacuum?
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DTC TROUBLESHOOTING PROCEDURES FLA -199

YES

Go to next step as below

Repair air leakage and go to "Verification of Vehicle Repair" procedure

SENSOR INSPECTION

(L NOTE

Refer to "Signal Waveform Data" in the "General Information" procedure

1. Vlsually/phy5|cally inspect the HO2S for the following conditions:

Ensure that the HO2S is securely installed.

- Silicon contamination. This contamination will be indicated by a white powdery coating on the portion of the
sensor exposed to the exhaust stream and this will result in a but false(high) voltage signal

- Fuel, engine coolant or oil contamination

- Use of improper sealant

- If contamination is evident on the HO2S, Fix the source of the sensor contamination before replacing the sensor
to prevent future contamination. Go to "Verification of Vehicle Repair" procedure.

2. Visually/physically inspect the MAFS for the following conditions:
- Contamination or deterioration
- Poor connection or damaged harness

3. Check for an intermittent TPS false signal. TPS signal displayed on a scantool should increase steadily when de-
pressing accelerator pedal after starting.

4. Verify that the ECM ground connections are clean and properly tightened.

5. If testresult is NG, repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to next step as below.

(LI NOTE

If the contamination is evident on the HO2S or MAFS. Fix the source of the sensor contamination before replacing
the sensor to prevent future contamination.

POSITIVE CRANKCASE VENTILATION SYSTEM INSPECTION

1. Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level
2. Check crankcase ventilation valve for improper installation, damaged o-rings and malfunctioning .

3.  Warm up the engine to normal operating temperature

4. Connect Scantool and note the "SHORT TERM FUEL-B1" parameter on the Scantool data list.

5. Disconnect and plug the positive crankcase ventilation at the intake manifold side

6. Monitor the "SHORT TERM FUEL-B1" parameter on the Scantool data list once again.

Specification : The value should remain more or less unchanged

7. Is the displayed value within the specified value?

YES

Go to next step as below
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Check the PCV(Positive Crankcase Ventilation) valve for operation properly. Refer to "EM" group in Workshop
Manual. If OK, check that engine oil is diluted with fuel. Change the oil or filter as necessary and go to "Verification
of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  esozsons

1. Fuel Line Pressure Inspection
1) Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2) Install a fuel pressure gage

3) Inspect fuel pressure with normal idle status

Specification : 338~348kPa(3.45~3.55kg/ )

4) s fuel pressure within the specified value?
YES
Go to next step as below

Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification
of Vehicle Repair" procedure.

Condition Possible Cause SuspectedArea
Clogged fuel filter Fuel filter
Fuel Pressure too low Fuel leak on the fuel-pressure
regulator that is assembled Fuel Pump(Fuel Pressure Regulator)

on fuel pump

Fuel Pressure too High Sticking fuel pressure regulator Fuel Pump(Fuel Pressure Regulator)

2. Fuel Pressure Hold Inspection

1) Stop the engine and check for a change in the fuel pressure gauge reading.

Specification : After engine stops, the gauge reading should hold for minimum 5 minutes

2) s fuel pressure within the specified value?
=S
Visually/physically inspect the engine mechanical problem for the following:
- Worn cylinder
- Worn valve

- Worn piston or piston ring

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification of

Vehicle Repair" procedure.

the fuel pump

Condition Possible Cause Suspected Area
Fuel pressure drops slowly Injector leak Injector
Fuel pressure drops immediately Stuck open in check valve of Fuel pump

VERIFICATION OF VEHICLE REPAIR  esoceses

Refer to DTC P0170.
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IDTC P0172 SYSTEM TOO RICH (BANK 1)

GENERAL DESCRIPTION  esgopszs

Refer to DTC P0170.

DTC DESCRIPTION

E3FD0651

If the lambda controller reaches the maximum or minimum threshold, then feedback control is no longer possible and
emissions will be increased. The ECM sets DTC P0172 if no proportional post catalyst fuel trim adaptation occurs for a
defined time after the lambda controller has reached its minimum threshold.

DTC DETECTING CONDITION  esrseoc

Iltem

Detecting Condition

Possible Cause

DTC

Casel)

Monitoring deviation of fuel trim control (Long term)

Strategy

Case?)

Monitoring deviation of fuel trim control (Short term)

Casel)

No relevant failure
Long term fuel trim active

Enable
Conditions

Case?)

No relevant failure

Short term fuel trim active
Canister load 1

Engine coolant temperature 70

Threshold Value

Deviation value of fuel trim (Short/Long
trim) +25% or  -25%

Diagnostic Time

60 sec.

Mil On Condition

2 Driving Cycles

e Three Way Catalytic
Converter(TWC)
e Rear HO2S

SIGNAL WAVEFORM AND DATA  espcooe:

Refer to DTC P0170.

MONITOR DTC STATUS

Refer to DTC P0170.

EB3FCCF6

MONITOR ACTUATION TEST  eszersec

[LI| NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

€3 WARNING
Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.

1. Warm up the engine to normal operating temperature and let it idle.

2. Install Scan Tool and select INJECTOR #1 parameter on the Actuation Test mode
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3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

5.  Was each cylinder’s rpm drop within the same value?

YES

Go to next step as below

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Fuel Injector Inspection" procedure and check the suspect cylinders

(L NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

SYSTEM INSPECTION  eossss3s

CHECK INTAKE/EXHAUST SYSTEM FOR RESTRICTION OR LEAKAGE

1. Visually/physically inspect the air leakage in intake/exhaust system for the following areas:
- 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. Visually/physically inspect the restriction in intake/exhaust system for the following areas:
- Air cleaner filter element for excessive dirt or for any foreign objects
- Throttle body inlet for damage or for any foreign objects
- Throttle bore and throttle plate for chocking and for any foreign objects
- Restricted exhaust system

3. Was a problem found in any of the above areas?

YES

Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure

Go to next step as below
4. Inspect the leakage in EVAP. system for the following conditions:
1) Check the EVAP canister for fuel saturation. If the EVAP canister is full of fuel, visually and physically inspect
the EVAP and fuel system.Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to next step.

2) Remove the manifold side vacuum hose from the EVAP canister purge valve.

3) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve
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FLA -204 FUEL SYSTEM

4) Does the valve hold vacuum?

=S

Go to next step as below

Repair air leakage and go to "Verification of Vehicle Repair" procedure

SENSOR INSPECTION

(L] NOTE

Refer to "Signal Waveform Data" in the "General Information” procedure

1. Visually/physically inspect the HO2S for the following conditions:

- Ensure that the HO2S is securely installed.

- Silicon contamination. This contamination will be indicated by a white powdery coating on the portion of the
sensor exposed to the exhaust stream and this will result in a but false(high) voltage signal

- Fuel, engine coolant or oil contamination

- Use of improper sealant

- If contamination is evident on the HO2S, Fix the source of the sensor contamination before replacing the sensor
to prevent future contamination. Go to "Verification of Vehicle Repair" procedure.

2. Visually/physically inspect the MAFS for the following conditions:
- Contamination or deterioration
- Poor connection or damaged harness

3. Check for an intermittent TPS false signal. TPS signal displayed on a scantool should increase steadily when de-
pressing accelerator pedal after starting.

4. Verify that the ECM ground connections are clean and properly tightened.

5. Iftestresultis NG, repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to next step as below.

[L| NOTE

If the contamination is evident on the HO2S or MAFS. Fix the source of the sensor contamination before replacing
the sensor to prevent future contamination.

POSITIVE CRANKCASE VENTILATION SYSTEM INSPECTION

1. Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level
2. Check crankcase ventilation valve for improper installation, damaged o-rings and malfunctioning .

3. Warm up the engine to normal operating temperature

4. Connect Scantool and note the "SHORT TERM FUEL-B1" parameter on the Scantool data list.

5. Disconnect and plug the positive crankcase ventilation at the intake manifold side

6. Monitor the "SHORT TERM FUEL-B1" parameter on the Scantool data list once again.

Specification : The value should remain more or less unchanged

7. Is the displayed value within the specified value?

=S
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Go to next step as below

Check the PCV(Positive Crankcase Ventilation) valve for operation properly. Refer to "EM" group in Workshop
Manual. If OK, check that engine oil is diluted with fuel. Change the oil or filter as necessary and go to "Verification
of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  erooieas

1. Fuel Line Pressure Inspection
1) Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2) Install a fuel pressure gage

3) Inspect fuel pressure with normal idle status

Specification : 338~348kPa(3.45~3.55kg/ )

4) Is fuel pressure within the specified value?

YES

Go to next step as below

Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification
of Vehicle Repair" procedure.

Condition Possible Cause SuspectedArea
Clogged fuel filter Fuel filter
Fuel Pressure too low Fuel leak on the fuel-pressure
regulator that is assembled Fuel Pump(Fuel Pressure Regulator)

on fuel pump

Fuel Pressure too High Sticking fuel pressure regulator Fuel Pump(Fuel Pressure Regulator)

2. Fuel Pressure Hold Inspection

1) Stop the engine and check for a change in the fuel pressure gauge reading.

Specification : After engine stops, the gauge reading should hold for minimum 5 minutes

2) s fuel pressure within the specified value?

=S

Visually/physically inspect the engine mechanical problem for the following:
- Worn cylinder

- Worn valve

- Worn piston or piston ring

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification of

Vehicle Repair” procedure.

the fuel pump

Condition Possible Cause Suspected Area
Fuel pressure drops slowly Injector leak Injector
Fuel pressure drops immediately Stuck open in check valve of Fuel pump

VERIFICATION OF VEHICLE REPAIR  eicceeen

Refer to DTC P0170.
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IDTC P0196 ENGINE OIL TEMP. SENSOR RANGE / PERFORMANCE

COMPONENT LOCATION  eceesrer

— ~— J M /

!

v

e

v
@¢'f'/ ';gjf( g’%
(Tg §
‘))). /

SHDF16333L

GENERAL DESCRIPTION  esrsontr

The fluid of the CVVT is the engine oil and its density changes according to the engine oil temperature. At this time the
QOil Temperature Sensor (OTS) helps compensation against the temperature differences. The Oil Temperature Sensor
measures the engine oil temperature before the engine oil comes into the Oil-flow Control Valve (OCV).According to the
measured temperature, the Engine Control Module (ECM) compensates the oil-flow control valve operation time.

DTC DESCRIPTION  eeobsoro

The purpose of this diagnosis is to detect a stuck oil temperature signal or implausibly low ,high signal. For the stuck signal
detection, the ECM checks whether after a variation of the calculated oil temperature also a variation of the measured oil
temperature is detected and sets DTC P0196 if the variation of the measured oil temperature is lower than the thresh-
old.For the implausibly high, low signal detection, the ECM compares measured engine oil temperature with calculated
oil temperature or coolant temperature and sets DTC P0196 when one of following conditions is met.

1. Measured oil temperature is implausibly low when calculated oil temperature is high.
2. Measured oil temperature is implausibly high when coolant is low without any relevant failure.

3. Measured oil temp.  threshold but calculated oil temp.  threshold
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DTC DETECTING CONDITION  esarenac

Item Detecting Condition Possible Cause
Casel) Sensor signal implausible Low
DTC . . - -
Strategy Case?) Sensor signal implausible High
Case 3) Sensor signal stuck
Engine Oil temp. model 70 (158 )
Engine coolant temperature at start
Casel) 53 (127.4 )
No relevant failure
6 Battery voltage
Engine coolant temperature 70 (158 )
Case?) No relevant failure
Enable 6  Battery voltage
Conditions — - -
Minimum Oil Temperature model increase
50~100 (122~212 ) depending on
ECT at engine start . Contact ist .
Modeled coolant temp. or measured coolant ontact resistance in
Case 3) connectors
temp. 85 (185 ) . Faulty OTS
Engine coolant temperature atstart 40 (104 ) aulty
No relevant failure
6 Battery voltage
Casel) Measured oil temperature 20 (68 )
Threshold | €85€2) Measured oil temperature 100 (212 )
Value Measured oil temperature increase
Case 3) 17~35 (30~63 )(Threshold depends on
Coolant temperature at start)
Casel) 15 seconds
Diagnostic Case?2) 15 seconds
Time 10~30 min. (depends on Engine Coolant Temp.
Case 3) . o
and driving condition at start)
Mil On Condition 2 Driving Cycles

SPECIFICATION

EOC4AB3E

Temp.( ) Temp.( ) OTS Resistance( )
-20 -4 Approx. 14.1 ~ 16.9
0 32 Approx. 6
20 68 Approx. 2.3 ~ 2.6
40 104 Approx. 1.1 ~1.2
60 140 Approx. 0.5
80 176 Approx. 0.3
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SCHEMATIC DIAGRAM  essopsss
[Circuit Diagram] [Connection Information]
OTS(CBGO03) ECM(CBG-K)
[ Terminal Connected to Function
{37- Sensor Ground
1 ECM CBG-K (37) Sensor Ground
{40- OTS Signal 2 ECM CBG-K (40) OTS Signal
[04]93]92[91]00]89]88]87]86]85]84]83][82]81]80[ 70787 7[76]75[74] 73] S
[72[71]70]69]68]67]66l65]64]6362]61]60[59]58[57]56[55[54]53[52[ 51
[ ] T ] ] T ] 3
[50[a0]48]47[46[45]44]43]42[41]40]39]38[37]36[35[34]33]32[31[30] 29]
[28[27]26]25[24]23[22]21]20]19]18[17]16[15[14[13[12]11]10[ 9[8[ 7| 1
CBGO03 - CBG-K
oTS ECM
SHDF16245L
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SIGNAL WAVEFORM AND DATA

EB53FAC6

1.2 CURRENT DATA 8839 1.2 CURRENT DATA 8839
A A
% |0IL TEMP.SENSOR 11.8 °C % |0IL TEMP.SENSOR 93.8 °C
e 0IL TEMP.SENSOR(V) 4842 nV (I 4 0IL TEMP.SENSOR(V) 957 nv (I
MASS AIR FLOW 8.8 Kgsh 02 SNSR VOLT.(B1-/81)  2826.mV
BATTERY VOLTAGE 12.4 V 02 SNSR UOLT.(B1-S2)  849.6nV
COOLANT TEMP. SENSOR 11.3 °C MASS AIR FLOW 8.2 Kgsh
COOLANT TEMP. SNSR(U) 4842 nV BATTERY VOLTAGE 14.3 V
INT.AIR TEMP.SNSR 19.5 °C COOLANT TEMP. SENSOR  94.5 °C
INT.AIR TEMP.SNSR(V) 3758 mV COOLANT TEMP. SNSR(V) 1835 nV
L L
[FIX | [SCERN| [FULL| |PART | |GRPH| [HELP| [F1% | [sceM| [FULL| [PaRT | |GRPH| [HELP|

1.2 CURBRENT DATA #8-39 1.2 CURRENT DATA a8-39
F F
¥ |0IL TEMP.ZENSOR -4A.8°C ¥ |0IL TEHMP.ZENSOR -4A.8°C
ENOIL. TEHP. SENSOR( U ) A ml [ ENOIL TEHP. SENSOR( U ) 4988 mY [
02 SNSRE VOLT.(B1-31) 2841, nY 02 SNSE VOLT.(B1-31) 2841 . nY
02 SNSE VOLT.(B1-32) 424, 8nl 02 SNSE VOLT.(B1-52) 424, Bl
MASS AIR FLOW 8.8 EKg-h MASS AIR FLOW 8.8 Kg-h
BATTERY WOLTAGE 12.1 v BATTERY WOLTAGE 12.1 v
COOLANT TEHMP. SENSOR 28.3 °C COOLANT TEHMP. SENSOR 28.3 "C
COOLANT TEMP. SNSR(U) 3798 my COOLANT TEMP. SNSR(U) 3798 my
¥ ¥

[F1% | [SCRN| |FULL| |PART | |GRPH| [HELP|

[F1% | [SCRN| |[FULL| |PART | |GRPH| [HELP|

Fig 1) Normal value with IG "ON"
Fig 2) Normal value with warm up

Fig 3) Short to ground in signal circuit : Approx. OV

Fig 4) Open or short to battery in signal circuit/Open in ground circuit : Approx. 5V

MONITOR DTC STATUS

@ NOTE

E83B2A87

SHDF16246L

If any DTCs relating to OTS(Oil Temperature Sensor) or ECT(Engine Coolant Temperature)Sensor are stored, do
ALL REPAIRS associated with those codes before proceeding with this troubleshooting tree.

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

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?
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DTC TROUBLESHOOTING PROCEDURES FLA -211

[LJ|NoTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

MONITOR SCANTOOL DATA  &rioors:

1. Allow the engine to cool.
2. Run the cold engine at idle for 5 minutes.
3. Check the engine coolant temperature parameter at idle with the scantool.
4. Is the engine coolant temperature increase to above 50 (122 )
1.2 CURRENT DATA ag-39
&
OIL TEHP.ZENSOR 93.8 °C
O0IL TEHP.SEMSORCU) 957 mU u

02 SNSE VOLT.(B1-51) 2B26. nV
02 3NSR VOLT.(B1-52) 849, 6nl
MASS AIR FLOW 8.2 Kg-h
BATTERY VOLTAGE 14.3 V
COOLANT TEMP. SENSOR 94.5 °C
COOLANT TEMP. SNSR(V) 1835 nU

L

[FI% | [SCERN| |[FULL| |PART | |GRPH| [HELP|

SHDF16247L

YES

Go to next step as below

Check ECTS for contamination, deterioration, poor connection or damaged harness. Repair or replace as neces-
sary and then go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  esaeasas

1.

Many malfunctions in the electrical system are caused by poor harness(es) 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.
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3. Has a problem been found?

M=)

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

Go to next step as below

COMPONENT INSPECTION  ecreseas
1. Ignition "OFF"
2. Disconnect OTS connector.

3. Measure resistance between terminals 1 and 2 of OTS connector.(Component side)

SPECIFICATION

Temp.( ) Temp.( ) OTS Resistance( )
-20 -4 Approx. 14.1 ~ 16.9
0 32 Approx. 6
20 68 Approx. 2.3 ~ 2.6
40 104 Approx. 1.1 ~ 1.2
60 140 Approx. 0.5
80 176 Approx. 0.3

CBGO3
1. Ground
T 2. 0TS

{am

I —— —

_@_

4. s resistance within the specification?

SHDF16248L

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check OTS for contamination, deterioration, or damage. Substitute with a known-good OTS and check for proper
operation. If the problem is corrected, replace OTS and then go to "Verification of Vehicle Repair" procedure
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VERIFICATION OF VEHICLE REPAIR  e7raross

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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0197 ENGINE OIL TEMP. SENSOR LOW INPUT

COMPONENT LOCATION  eo2ssap0

Refer to DTC P0196.

GENERAL DESCRIPTION  eopssceo

Refer to DTC P0196.

DTC DESCRIPTION

ECC59B53

ECM sets DTC P0197 if the ECM detects signal voltage lower than the possible range of a properly operating OTS.

DTC DETECTING CONDITION  esizases

Item

Detecting Condition

Possible Cause

DTC Strategy

Engine Coolant temperature

Enable Conditions

Engine coolant temperature 100
No relevant failure
6V Battery Voltage

(212 )

Threshold Value

Oil temperature 154 (309 )

Diagnostic Time

5 seconds

MIL On Condition

2 Driving Cycles

e Short circuit to ground

e Contact resistance in
connectors

e Faulty OTS

SPECIFICATION  eospoes:

Refer to DTC P0196.

SCHEMATIC DIAGRAM  eszaize2

Refer to DTC P0196.

MONITOR DTC STATUS  essoorsr

Refer to DTC P0196.

SIGNAL CIRCUIT INSPECTION  esaeerr

1. Ignition "OFF"

2. Disconnect OTS connector

3. Measure resistance between terminal 2 of the sensor harness connector and chassis ground

Specification : Infinite

4. s resistance within the specification?

YES

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLA -215

Go to next step.

Repair short to ground in harness and go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  eieisrcs

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  eezo1861
1. Ignition "OFF"
2. Disconnect OTS connector.

3. Measure resistance between terminals 1 and 2 of OTS connector.(Component side)

SPECIFICATION

Temp.( ) Temp.( ) OTS Resistance( )
-20 -4 Approx. 14.1 ~ 16.9
0 32 Approx. 6
20 68 Approx. 2.3 ~ 2.6
40 104 Approx. 1.1 ~1.2
60 140 Approx. 0.5
80 176 Approx. 0.3

CBGO3
1. Ground
P 2. 0TS

{eB)

I ——

_@_
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4. Is resistance within the specification?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR  ecieces

Refer to DTC P0196.
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DTC TROUBLESHOOTING PROCEDURES FLA -217
IDTC P0198 ENGINE OIL TEMP. SENSOR HIGH INPUT

COMPONENT LOCATION  eoeasccs

Refer to DTC P0196.

GENERAL DESCRIPTION  eezssors

Refer to DTC P0196.

DTC DESCRIPTION  es20oe12

ECM sets DTC P0198 if the ECM detects signal voltage higher than the possible range of a properly operating OTS.

DTC DETECTING CONDITION  erassers

Iltem Detecting Condition Possible Cause

DTC Strategy » Engine coolant temperature

e Engine coolant temperature  -10 (14 )

. : * Open or short circuit
Enable Conditions * No relevant failure P

to battery
i Bayfd VRltade » Contact resistance in
Threshold Value  Oil temperature  -36 (-33 ) connectors
. — » Faulty OTS
Diagnostic Time * 5 seconds
MIL On Condition e 2 Driving Cycles

SPECIFICATION  Euzress

Refer to DTC P0196.

SCHEMATIC DIAGRAM  egsso892

Refer to DTC P0196.

MONITOR DTC STATUS  ezrscars

Refer to DTC P0196.

GROUND CIRCUIT INSPECTION  eocreses

1. Ignition "OFF"
2. Disconnect OTS connector

3. Measure resistance between terminals 1 of the OTS harness connector and chassis ground

Specification : Approx. 0Q

4. |Is resistance within specification?

YES
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Go to next step as below

Repair open circuit and go to "Verification of Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  essrrise
1. Check the signal circuit for short to battery
1) Disconnect ECM harness connector
2) Ignition "ON"  Engine "OFF"

3) Measure voltage between terminal 2 of the OTS harness connector and chassis ground

Specification : Approx. 0V

4) Is voltage within specification?
YES

Go to next step as below.

Check for short to battery in signal circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

2. Check the signal circuit for open
1) Ignition "OFF"

2) Measure resistance between terminals 2 of the OTS harness connector and 40 of the ECM harness connector.

Specification : Approx. 0Q

3) Is voltage within the specification?
YES
Go to next step as below

Check for open in signal circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  eesozisa

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?
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M=)

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

Go to next step as below.

COMPONENT INSPECTION  ez23c20n0
1. Ignition "OFF"
2. Disconnect OTS connector.

3. Measure resistance between terminals 1 and 2 of OTS connector.(Component side)

SPECIFICATION

Temp.( ) Temp.( ) OTS Resistance( )
-20 -4 Approx. 14.1 ~ 16.9
0 32 Approx. 6
20 68 Approx. 2.3 ~ 2.6
40 104 Approx. 1.1 ~1.2
60 140 Approx. 0.5
80 176 Approx. 0.3

CBGO3
1. Ground
P 2. 0TS

{aB)

I ——

_@_

4. Is resistance within the specification?

SHDF16248L

=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR  essosoa

Refer to DTC P0196.
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FUEL SYSTEM

IDTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION  esaarerc

Main Relay

GENERAL DESCRIPTION  es22n5c0

SLDF17334L

The ECM provides ground to one side of the coil in the fuel pump relay to control the fuel pump relay. The other side of the
fuel pump relay coil is connected to fuel pump relay, which activates when the ignition switch is ON. The ECM monitors
the control circuit between the fuel pump relay and the ECM. When the ignition switch is turned ON, the ECM energizes

the fuel pump relay, which sends power to

DTC DESCRIPTION E7A5E6F7

the fuel pump.

ECM sets DTC P0230 if the ECM detects the fuel pump relay control circuit is open, short to ground or battery.

DTC DETECTING CONDITION  eesarasr

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage Check

Enable Conditions + 10V  Battery voltage 16V
Threshold Value » Open, short to battery or short to ground,
Diagnostic Time » 3 seconds

MIL On Condition . -

e Open or short in harness

» Contact resistance in
connectors

e Faulty fuel pump relay
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DTC TROUBLESHOOTING PROCEDURES FLA -221

SCHEMATIC DIAGRAM  ecrosesr

[Circuit Diagram] [Connection Information]
ECM(CBG-K)
Fuel
BATTERY FUEL PUMP Pump Terminal Connected to Function
RELAY (B
30 Batter Power Su B+
30 sz — Ryl pply
i 85 ain Rela Power Supply (B+
Main 85 86 [70- FUEL PUMP y pply (B+)
Relay RELAY CONTROL 86 ECM CBG-K (70) Relay Control
87 Fuel Pump Pump Power (B+)
[Harness Connector]
85:| [04]o3]92]91]00]8o[88[87[86le5]e4l83[82[81l80l79l78]77[76]75[74] 73] [5 TS
[72]71]70]69l68]67|66l65]64]63l62]61]60[59]58[57]56[55[54]53[52[ 51|
[ 1 [ 1 1 [ ] 4(3
[50]ao[48]47]4s]4s[44]43]42]41]40[39[38[37[36[35[34]33[32[31[30[ 29]
85:' 87 30 [28[27]26]25]24]23[22]21]20]19]18[1716]15]14[13[12]12]10[ 9[8[ 7| 1
- CBG-K
FUEL PUMP RELAY ECM

SHDF16253L

MONITOR DTC STATUS  err2e136
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

(L NoTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.
COMPONENT INSPECTION  erieeere

1. With Ignition OFF, remove the fuel pump relay.
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2. Measure resistance between terminals 85 and 86 of the fuel pump relay(Component side).

Specification : Approx. 70~120Q at 20 (68 )

3. Apply 12V and a ground to 85 and 86 terminals of the fuel pump relay(Components side).

30. Power
85. Power
85
:l 86. Relay Control

I:I I:I 87. Fuel Pump

86[] | 87 30

Battery

SHDF16335L

4. Check if the main relay works well when it is energized. (If the fuel pump relay works normally, a clicking sound can
be heard.)

5. Does the fuel pump relay operate normally?
YES

Go to next step as below.

Check fuel pump relay for contamination, deterioration, or damage. Substitute with a known-good fuel pump relay
and check for proper operation. If the problem is corrected, replace fuel pump relay and then go to "Verification of
Vehicle Repair" procedure.

POWER CIRCUIT INSPECTION  esss0420
1. Ignition "ON" & Engine "OFF".
2. Measure the voltage between terminal 30 of the fuel pump relay connector and chassis ground.

3. Measure the voltage between terminal 85 of the fuel pump relay connector and chassis ground.

Specification : Approx. B+
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DTC TROUBLESHOOTING PROCEDURES FLA -223

30. Power

85. Power
86: 86. Relay Control
I:I I—_b_l 87. Fuel Pump
85| I 87 3

LFLG147A

4. Is voltage within the specification?
YES

Go to "Control Circuit Inspection” procedure.

Check for an open or short to ground in the power supply circuit. Repair as necessary and go to "Verification of
Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eagoesss

1. Measure the voltage between terminal 86 of the fuel pump relay harness connector and chassis ground.

Specification : 4~5V

30. Power
85. Power
86
:l 86. Relay Control

I:I I:I 87. Fuel Pump

LFLG148A

2. Is voltage within the specification?
M =S

Go to next step as below.
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Check for open or short in control circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  erepzren

1.

Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Thoroughly check for poor connection between ECM and component: backed out terminal, improper mating,
broken locks or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair"
procedure .

VERIFICATION OF VEHICLE REPAIR  erassea

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.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.

Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FLA -225

DTC P0261 CYLINDER 1-INJECTOR CIRCUIT LOW
DTC P0264 CYLINDER 2-INJECTOR CIRCUIT LOW
DTC P0267 CYLINDER 3-INJECTOR CIRCUIT LOW
DTC P0270 CYLINDER 4-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  es7onsor

W)

¥4
W
S

4T

Injector

SLDF17336L

GENERAL DESCRIPTION  ezssseen

Based on information from various sensors, the ECM measures the fuel injection amount. The fuel injector is a solenoid-
operated valve and the fuel injection amount is controlled by length of time the fuel injector is held open. The ECM controls
each injector by grounding the control circuit. When the ECM energizes the injector by grounding the control circuit, the
circuit voltage should be low (theoretically 0V) and the fuel is injected. When the ECM de-energizes the injector by opening
the control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  ecccecis

ECM sets DTC P0261/P0264/P0267/P0270 if the ECM detects that injector (Cylinder #1/#2/#3/#4) control circuit is shorted
to ground

DTC DETECTING CONDITION  ezrronas

Item Detecting Condition Possible Cause
DTC Strategy * Electrical Check .
* Open in power supply
» - 10V  Battery voltage 16V harness
Enable Conditions . Engine speed(rpm) 32 « Short to ground in control
hreshold Val h d harness
Threshold Value » Short to groun + Contact resistance in
Diagnostic Time » 1.5sec. connectors
" — » Faulty inj
MIL On Condition » 2 Driving Cycles aulty Injector

SPECIFICATION 2547256

Temp.( ) Temp.( ) Resistance (Q)
20 68 13.8~15.2
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SCHEMATIC DIAGRAM  Eesscreos
[Circuit Diagram] [Connection Information]
) ECM (CBG-K
Injector #1 (CBG24-1) ( ) Injector #1 (CBG24-1)
2 ES- Injector #1 Control - -
X_HZXI Terminal Connected to Function
1
Main Relay 1 Main Relay Power Supply (B+)
Injector #2 (CBG24-2
njector (2 ) i 2 ECM CBG-K (25) Injector Control
{28- Injector #2 Control
X—HZXI 1 Injector #2 (CBG24-2)
- Main Relay Terminal Connected to Function
Injector #3 (CBG24-3) - | |
2 E6- Injector #3 Control 1 Main Relay Power Supply (B+)
1 ) 2 ECM CBG-K (28) Injector Control
I * Main Relay -
Injector #4 (CBG24-4) Injector #3 (CBG24-3)
|2 -|Z7. Injector #4 Control Terminal Connected to Function
X‘HZE 1 | 1 Main Relay Power Supply (B+)
I * Main Relay
2 ECM CBG-K (26) Injector Control
Injector #4 (CBG24-4)
Terminal Connected to Function
1 Main Relay Power Supply (B+)
2 ECM CBG-K (27) Injector Control
[Harness Connector]
[04]o3[92]91]0[80[es]e7[s6les|4le3]e2|81ls0l79]78]77[76[75]74[ 73] [ T3
6 o |72|71|70|69|68|67|66|65|64|63|62|61 60[59|58[57]56[55[54]53[52] 51 |
] T ] 413
ZN |50|49|48|47|46|45|44|43|42|41|40|39 38[37(36[35[34[33[32[31[30] 29]
[28[27[26]25[24]23[22]21[20]19[18]17[16]15[14[13[12[11]10] 98] 7 | 4
CBG24-1,2,3,4 i
INJECTOR #1,2,3,4 CBG-K
ECM

SLDF17254L

MONITOR DTC STATUS

E23FA7D0

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions.
4. Read "DTC Status" parameter.
5. Is parameter displayed "History(Not Present) fault"?

NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES
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DTC TROUBLESHOOTING PROCEDURES FLA -227

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

Go to next step as below.

COMPONENT INSPECTION  eraceree
1. Ignition "OFF".
2. Disconnect injector connector.

3. Measure resistance between terminals 1 and 2 of the injector connector(Component side).

SPECIFICATION :

Temp.( ) Temp.( ) Resistance (Q)
20 68 13.8~15.2

CBG24-1,2,3,4

SHDF16255L
4. s resistance within the specification?

M=)

Go to next step as below.

Check injector for contamination, deterioration, or damage. 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" proce-
dure.

POWER CIRCUIT INSPECTION  epeescs
1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal 1 of the injector harness connector and chassis ground.

Specification : Approx. B+

3. Is voltage within the specification?
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FLA -228 FUEL SYSTEM

YES

Go to "Control Circuit Inspection" procedure.

Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 10A injector fuse.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  esecosi

1. Check for short to ground in control circuit.
1) Ignition "OFF".

2) Measure resistance between terminal 2 of the injector harness connector and chassis ground.

Specification : Infinite

3) Is resistance within the specification?

=S

Go to next step as below.

Repair open or short to ground in control harness and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  esssaze

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure .

VERIFICATION OF VEHICLE REPAIR  ex40710
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.
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DTC TROUBLESHOOTING PROCEDURES FLA -229

3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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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  eiazo80c

Refer to DTC P0261.

GENERAL DESCRIPTION  e7rosze2

Refer to DTC P0261.

DTC DESCRIPTION  ezpsaat

ECM sets DTC P0262/P0265/P0268/P0271 if the ECM detects that injector (Cylinder #1/#2/#3/#4) control circuit is open
or shorted to battery voltage.

DTC DETECTING CONDITION  epassosa

ltem Detecting Condition Possible Cause
DTC Strategy » Electrical Check

Enable Conditions )
e Engine speed(rpm) 32

Threshold Value « Short to battery or Line break
Diagnostic Time » 1.5sec.
MIL On Condition » 2 Driving Cycles

« 10V  Battery voltage 16V * Open or short to battery

in control harness.
Contact resistance in
connectors

Faulty injector

SPECIFICATION  essno1r2

Refer to DTC P0261.

SCHEMATIC DIAGRAM  essioscr

Refer to DTC P0261.

MONITOR DTC STATUS  esraeeee

Refer to DTC P0261.

COMPONENT INSPECTION  es211083
1. Ignition "OFF".

2. Disconnect injector connector.

3. Measure resistance between terminals 1 and 2 of the injector connector(Component side).

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLA -231
SPECIFICATION :

Temp.( ) Temp.( ) Resistance (Q)
20

68 13.8~15.2

CBG24-1,2,3,4

SHDF16255L
4. s resistance within the specification?

M=)

Go to next step as below.

Check injector for contamination, deterioration, or damage. 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" proce-
dure.

POWER CIRCUIT INSPECTION

EOF2C789
1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal 1 of the injector harness connector and chassis ground.

Specification : Approx. B+

3. Is voltage within the specification?

M=)

Go to "Control Circuit Inspection” procedure.

Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 10A injector fuse.

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

CONTROL CIRCUIT INSPECTION

E57B0073

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

Specification : Approx. 4~5V
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2. Is voltage within the specification?
YES
Go to next step as below.

Check control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair” procedure.

TERMINAL AND CONNECTOR INSPECTION  ezss42r0

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

heck for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eoseseso

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

COMPONENT LOCATION  eriracrs

‘B l‘%
S\
&

S

5 \

)3"/ / Ignition f;:‘

SHDF16337L

GENERAL DESCRIPTION  esiroes2

The Misfire monitor diagnostic is based on crankshaft rotation velocity variation. The ECM determines crankshaft rota-
tional velocity using the crankshaft position sensor and camshaft position sensor. When a cylinder misfires the crankshaft
slows down momentarily. By monitoring the crankshaft and camshaft position sensor signals, the ECM can calculate
when a misfire occurs. For a non-catalyst damaging misfire, the diagnostic will be required to report a misfire present
within 1000-3200 engine revolutions. For catalyst damaging misfire, the diagnostic will respond to monitor 200 engine
revolutions. Rough roads may cause false misfire detection. The rough road(acceleration)sensor consists of a piezoelec-
tric vibration pick up which detects vertical acceleration of the vehicle. The sensor signal is used by the ECM to determine
the degree of vertical movement of the car, for example, on a bumpy road. Since this may also cause uneven engine
running, the ECM uses the signal to distinguish the phenomenon from actual misfiring.

DTC DESCRIPTION  e7ss049¢

If the ECM detects that engine speed variation indicates a misfire sufficient to cause three-way catalyst converter damage
or emissions level to exceed standard value, the ECM sets misfire DTC. If the misfire rate is high enough to damage the
catalyst, the MIL will flash to alert the vehicle operator. With a more than two cylinder misfire detection, the ECM sets
P0300

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

FLA -234

021 62 99 92 92

FUEL SYSTEM

DTC DETECTING CONDITION  esapossr

Enable Conditions
temperature -7

* No rough road

« 40 MAF gradient (mg/rev/Seg.) 400
e 141  Throttle gradient ("TPS/sec.) 199

« Coolant temperature (-4 ) if Start

ltem Detecting Condition Possible Cause
DTC Strategy » Calculation of engine roughness
*+ 170  Mass air flow (mg/rev.) 726
* 512 Engine speed(RPM) 4500

Faulty spark plugs,
high-tension lead, or
Ignition coll

Incorrect valve timing
Uneven compression

* No relevant failure * Alr leakage
e« 11V Battery voltage ’ Impr'oper Fuel pressure
* Fuel cut off not active or dirty fuel. L
» Blocked/Leaking injectors
Threshold Value » Misfire detected on 2 or more cylinders « Leakage between cooling

« When misfire rate is high enough to damage system and cylinder

the catalyst : Immediate
* When emissions level to excees standard
value : 2 Driving Cycle

MIL On Condition

SPECIFICATION  e4743333

Secondary ignition
Temp.( ) Temp.( ) Primary ignition coil (Q) coilz IQ; -
20 68 0.5~ 0.6 oD OF )

MONITOR DTC STATUS  esntzsee

[LI| NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Press F4(DTAL) to select DTC information from the DTCs menu

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions

4. Read "DTC Status" parameter
5. Is parameter displayed "History(Not Present) fault"?

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES
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DTC TROUBLESHOOTING PROCEDURES FLA -235

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

If any misfire DTCs related to companion cylinders{P0301(Cylinderl) P0304(Cylinder4), P0302(Cylinder2))
P0303(Cylinder3)} are also stored, go to "Ignition System Inspection” procedure.If not, go to next step as below

SYSTEM INSPECTION  essazaso
VISUAL INSPECTION

1. Visually/physically inspect for the following conditions
- Vacuum hoses in engine room for splits, kinks and improper installation
- Positive crankcase ventilation valve for improper installation, damaged o-rings and malfunctioning .
- Verify that the ECM ground connections are clean and properly tightened.

2. Check MAFS and ECTS for the following conditions:
- Check MAFS and ECTS for the following conditions:
- The MAF signal displayed on the scantool should increase as engine speed increases
- The engine coolant temperature displayed on the scantool should close to the actual coolant temperature.

3. Was a problem found in any of the above areas?

M=)

Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure

Go to next step as below
TIMING INSPECTION

1. With ignition "OFF", set up an oscilloscope as follows :
Channel A (+): terminal 2 of the Crankshaft Position Sensor(CKPS), (-): ground
Channel B (+): terminal 2 of the Camshaft Position Sensor(CMPS), (-): ground

2. Start the engine and check for signal waveform whether synchronize with camshaft sensor or not.
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FLA -236 FUEL SYSTEM
CH AT 232.5mU DT:  5.88mS CH B: 289.8mU CH A: 232.5mU DT: 5.50mS CH B: 5.8
MIN:  18.8mU AVE: 2.5 U HAX: 5.1 U MIN: 125.3mU AUE: 2.5 U HAX: 5.1 U
MIN: 289.8mU AVE: 2.8 U HAX: 5.1 U MIN: 289.8nU AVE: 2.2 U MAX: 5.1 U
B "% B L R - RengEige ||
S VT NN S A R
TRy [zoon| [EIEEY [mEMO| [RECD] [MENU] | %Y [zoon| EIES) [mENo | [RECD | [HENU]

Fig.1,2)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

SLDF17271L
3. Is the signal waveform normal?
=S

Go to next step as below.

Repair or readjust as necessary, if air gap of the CKPS is exceeds specification[0.3~1.7 mm(0.012~0.067 in)].
If OK, check that the crankshaft and camshaft are correctly aligned the matching marks of the pulleys. Repair or
readjust as necessary and go to "Verification of Vehicle Repair" procedure.

IGINITION SYSTEM INSPECTION
1. Spark Plug Cable & Ignition Coil Inspection

1) Visually/physically inspect the spark plug cable and ignition coil related to the misfiring cylinder(s) for the following
conditions
- Damage, cracks, carbon and flashover
- Poor connection or damaged harness
- Connected to the incorrect cylinders at the ignition coil and spark plug

2) Measure the resistance of the spark plug cable related to the misfiring cylinder(s)

Specification : 5.6 /m = 20%

3) Measure the resistance of the primary and secondary ignition coil related to the misfiring cylinder(s)

Specification :
Primary Ignition Coil Resistance : Approx. 0.5~0.6Q at 20 (68 )
Secondary Ignition Coil Resistance : Approx. 7.5~10.2 at20 (68 )

4) Was a problem found in any of the above areas?
YES

Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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Go to next step as below

2. Spark Plug Inspection
1) Visually/physically inspect the spark plug related to the misfiring cylinder(s) for the following conditions
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks

- Check for electrode 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.

2) Was a problem found in any of the above areas?

M=)

Replace or adjust as necessary and go to "Verification of Vehicle Repair" procedure

Go to next step as below
FUEL SYSTEM INSPECTION
1. Fuel Line Pressure Inspection
1) Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2) Install a fuel pressure gage

3) Inspect fuel pressure with normal idle status

Specification : 338~348kPa(3.45~3.55kg/ )

4) Is fuel pressure within the specified value?
M =S
Go to next step as below

Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification
of Vehicle Repair" procedure.

Condition Possible Cause Suspected Area
Clogged fuel filter Fuel filter
Fuel Pressure too low Fuel leak on the fuel-pressure
regulator that is assembled Fuel Pump(Fuel Pressure Regulator)
on fuel pump
Fuel Pressure too High Sticking fuel pressure regulator Fuel Pump(Fuel Pressure Regulator)

2. Fuel Pressure Hold Inspection

1) Stop the engine and check for a change in the fuel pressure gauge reading.

Specification : After engine stops, the gauge reading should hold for minimum 5 minutes
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2) Is fuel pressure within the specified value?
=S
Go to next step as below

Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification
of Vehicle Repair" procedure.

Condition Possible Cause Suspected Area

Fuel pressure drops slowly Injector leak Injector

Stuck open in check valve of

the fuel pump Fuel pump

Fuel pressure drops immediately

ENGINE COMPRESSION TEST

1. Warm up the engine to normal operating temperature. Verify the battery must be at or near full charge.
2. With ignition "OFF", disconnect the ignition coil connectors and the spark plug cables

3. Install compression pressure gauge to the spark plug hole.

4. With wide open throttle by hand, cranking the engine and record the compression readings from all of the cylinders

Specification :

Compression pressure : 1,283kPa (13.0kgf/cmz2, 185psi)

Minimum pressure : 1,135kPa (11.5kgf/cmz2, 164psi)

Difference between each cylinder : 100kPa (1.0kgf/cm2, 15psi) or less

5. Is compression pressure within the specified value?
YES

Verify if the engine has excessive coolant consumption. If yes, check for damaged inlet water passage, engine
block, cylinder head or head gasket. Repair or replace as necessary and go to "Verification of Vehicle Repair" pro-

cedure

If the cylinder compression in 1 or more cylinders is low, pour a small amount of engine oil into the cylinder through
the spark plug hole and repeat compression test for cylinders with low compression pressure.
- If adding oil helps the compression, it is likely that the piston rings and/or cylinder bore are worn or damaged.
- If pressure stays low, a valve may be sticking or seating is improper, or there may be leakage past the gasket.

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

VERIFICATION OF VEHICLE REPAIR  eirsrooo

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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-

tions noted in the freeze frame data or enable conditions.
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3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FLA -240 FUEL SYSTEM
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

EAAGE580

Refer to DTC P0300.

GENERAL DESCRIPTION

EC4E2C92

Refer to DTC P0300.

DTC DESCRIPTION  ecoeacsa
If the ECM detects that engine speed variation indicates a misfire sufficient to cause three-way catalyst converter damage
or emissions level to exceed standard value, the ECM sets DTC P0301/P0302/P0303/P0304. If the misfire rate is high
enough to damage the catalyst, the MIL will flash to alert the vehicle operator.

DTC DETECTING CONDITION

EB4277E3

ltem Detecting Condition Possible Cause
DTC Strategy e Calculation of engine roughness
e 170  Mass air flow (mg/rev.) 726

« 512 Engine speed(RPM) 4500
e 40 MAF gradient (mg/rev/Seg.) 400
e 141

Enable Conditions

Throttle gradient ("TPS/sec.) 199
Coolant temperature 20 (-4 ) if Start
temperature -7 (19.4 )

No rough road

No relevant failure

11V  Battery voltage 16V

Fuel cut off not active

» Misfire = 12~54% within 200 rev. (Catalyst
Th\r/‘;ir‘gld Casel) temperature 1000 (1832 ))
Case?2) » Misfire = 1.3% within 1000 rev.
Diagnosis Casel) + 200 revolution or 3*200 revolution
Time Case2) « 1000 revolution or 4*1000 revolution
Mil On Casel) * Immediate
Condition | case2) « 2 Driving Cycles

Faulty spark plugs,
high-tension lead, or
Ignition coll

Incorrect valve timing
Uneven compression
Air leakage

Improper Fuel pressure
or dirty fuel.

» Blocked/Leaking injectors

Leakage between cooling
system and cylinder

SPECIFICATION

Refer to DTC P0300.

EB205C07

MONITOR DTC STATUS

Refer to DTC P0300.

EEBG0OEB9

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLA -241

SYSTEM INSPECTION  escoeror
VISUAL INSPECTION
1. Visually/physically inspect for the following conditions
- Vacuum hoses in engine room for splits, kinks and improper installation

- Positive crankcase ventilation valve for improper installation, damaged o-rings and malfunctioning .
- Verify that the ECM ground connections are clean and properly tightened.

2. Check MAFS and ECTS for the following conditions:
- Check MAFS and ECTS for the following conditions:
- The MAF signal displayed on the scantool should increase as engine speed increases
- The engine coolant temperature displayed on the scantool should close to the actual coolant temperature.

3. Was a problem found in any of the above areas?
YES

Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure

Go to next step as below
TIMING INSPECTION

1.  With ignition "OFF", set up an oscilloscope as follows :
Channel A (+): terminal 2 of the Crankshaft Position Sensor(CKPS), (-): ground
Channel B (+): terminal 2 of the Camshaft Position Sensor(CMPS), (-): ground

2. Start the engine and check for signal waveform whether synchronize with camshaft sensor or not.

CH A: 232.5mU DT:  5.88mS CH B: 289.8nU CH A: 232.5mV DT: 5.58mS CH B: 5.8 |

MIN: 18.8mU AVE: 2.5 U HaY¥: 5.1V MIN: 125.3mU AVE: 2.5 U HAH¥: 5.1V

MIN: 289.8mU AVE: 2.8 U HaY¥: 5.1V MIN: 289.8mU AVE: 2.2 U HA¥: 5.1 U
e B e R:'S'”fq que: | o S
T8y |zoon | EN:Y |MEMO| |RECD| [MENU | TWAY [zoon| [E0:Y [MEMO| [RECD | [MENU|

Fig.1,2)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

SLDF17271L
3. Is the signal waveform normal?

YES

Go to next step as below.
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Repair or readjust as necessary, if air gap of the CKPS is exceeds specification[0.3~1.7 mm(0.012~0.067 in)].
If OK, check that the crankshaft and camshaft are correctly aligned the matching marks of the pulleys. Repair or
readjust as necessary and go to "Verification of Vehicle Repair" procedure.

IGINITION SYSTEM INSPECTION

1. Spark Plug Cable & Ignition Coil Inspection

1) Visually/physically inspect the spark plug cable and ignition coil related to the misfiring cylinder(s) for the following
conditions

- Damage, cracks, carbon and flashover
- Poor connection or damaged harness
- Connected to the incorrect cylinders at the ignition coil and spark plug

2) Measure the resistance of the spark plug cable related to the misfiring cylinder(s)

Specification : 5.6 /m + 20%

3) Measure the resistance of the primary and secondary ignition coil related to the misfiring cylinder(s)

Specification :
Primary Ignition Coil Resistance : Approx. 0.5~0.6Q at 20 (68 )
Secondary Ignition Coil Resistance : Approx. 7.5~10.2 at20 (68 )

4) Was a problem found in any of the above areas?

YES

Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
Go to next step as below
2. Spark Plug Inspection
1) Visually/physically inspect the spark plug related to the misfiring cylinder(s) for the following conditions
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks
- Check for electrode 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.

2) Was a problem found in any of the above areas?

=S

Replace or adjust as necessary and go to "Verification of Vehicle Repair" procedure

Go to next step as below

FUEL SYSTEM INSPECTION

1. Fuel Line Pressure Inspection

1) Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2) Install a fuel pressure gage
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3) Inspect fuel pressure with normal idle status

Specification : 338~348kPa(3.45~3.55kg/ )

4) Is fuel pressure within the specified value?

YES
Go to next step as below

Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification
of Vehicle Repair" procedure.

Condition Possible Cause Suspected Area
Clogged fuel filter Fuel filter
Fuel Pressure too low Fuel leak on the fuel-pressure
regulator that is assembled Fuel Pump(Fuel Pressure Regulator)
on fuel pump
Fuel Pressure too High Sticking fuel pressure regulator Fuel Pump(Fuel Pressure Regulator)

2. Fuel Pressure Hold Inspection

1) Stop the engine and check for a change in the fuel pressure gauge reading.

Specification : After engine stops, the gauge reading should hold for minimum 5 minutes

2) Is fuel pressure within the specified value?

YES
Go to next step as below

Inspect the suspected area. Refer to table as below. Repair or replace as necessary and go to "Verification
of Vehicle Repair" procedure.

Condition Possible Cause Suspected Area

Fuel pressure drops slowly Injector leak Injector

Stuck open in check valve of

Fuel pressure drops immediately the fuel pump

Fuel pump

ENGINE COMPRESSION TEST

1. Warm up the engine to normal operating temperature. Verify the battery must be at or near full charge.
2. With ignition "OFF", disconnect the ignition coil connectors and the spark plug cables

3. Install compression pressure gauge to the spark plug hole.

4. With wide open throttle by hand, cranking the engine and record the compression readings from all of the cylinders
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Specification :

Compression pressure : 1,283kPa (13.0kgf/cmz2, 185psi)

Minimum pressure : 1,135kPa (11.5kgf/cmz2, 164psi)

Difference between each cylinder : 100kPa (1.0kgf/cmz2, 15psi) or less

5. Is compression pressure within the specified value?
YES
Verify if the engine has excessive coolant consumption. If yes, check for damaged inlet water passage, engine

block, cylinder head or head gasket. Repair or replace as necessary and go to "Verification of Vehicle Repair" pro-
cedure

If the cylinder compression in 1 or more cylinders is low, pour a small amount of engine oil into the cylinder through
the spark plug hole and repeat compression test for cylinders with low compression pressure.
- If adding oil helps the compression, it is likely that the piston rings and/or cylinder bore are worn or damaged.
- If pressure stays low, a valve may be sticking or seating is improper, or there may be leakage past the gasket.

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

VERIFICATION OF VEHICLE REPAIR eassrss

Refer to DTC P0300.
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DTC TROUBLESHOOTING PROCEDURES FLA -245
IDTC P0315 SEGMENT TIME ACQUISITION INCORRECT

COMPONENT LOCATION  eirascsp

SHDF16338L

GENERAL DESCRIPTION  ereaseos

The Crankshaft Position Sensor (CKPS) is a hall effect type sensor that generates voltage using a sensor and a target
wheel mounted on the crankshatft; 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 ECM calculates engine RPM by using the sensor’ s signal and controls the injection duration and the ignition
timing. Using the signal differences caused by the longer slot, the ECM identifies which cylinder is at top dead center.

DTC DESCRIPTION  espersss

The ECM sets DTC P0315 when the number of crankshaft teeth during one revolution is incorrect or crankshaft signal is
missing while camshaft signal is detected.

DTC DETECTING CONDITION  esesercs

Item Detecting Condition Possible Cause

DTC Strategy * Monitor segment time adaptation

e« 2000 Engine speed(RPM) 3000
* No relevant failure

Enable Conditions » Improperly installed target

wheel
Threshold Value + Segment adaptation value  5/1000 + Contact resistance in
. T connectors
Diagnostic Time .
MIL On Condition » 2 driving cycles
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SCHEMATIC DIAGRAM  eepercee

[Circuit Diagram] [Connection Information]
CKPS(CBG29) ECM(CBG-K) - -
[ Terminal Connected to Function
1 1 ECM CBG-K (81) Sensor Ground

El- Sensor Ground
2 ECM CBG-K (82) CKPS Signal

2
|:| @ [82- KPS Signal 3 Main Relay Power Supply (B+)
3

——— Main Relay

[Harness Connector]

lo4]93[o2]o1]o0[89[88]s7]86]85]84[83][82]81]80] 79787 7[76]75]74] 73]

1 1
|72|71|70|69|68|67|66|65|64|63|62|61 60[59[58[57]56(55[54]53[52] 51 |
000 st
AN |50|49|48|47|46|45|44|43|42|4l|40|3938|37|36|35|34|33|32|31|30|29| N
1]

[28[27]26[25[24[23]22]21]20[19]18[1 7]16[15]14[13]12[12]10] 9[8[ 7|

CBG29 CBG-K
CKPS ECM

SLDF17272L

SIGNAL WAVEFORM AND DATA  ecosscer

H: 125, 34U MUVE! 2.3 U AN .1 UIAIN:  1H. BV AUE! Z.0 U R 3.1 0 IR 125, 30 AUE: .9 U AN .1 U
GodoU IS B e AUET ZORW PR G U IM: 2R el AUE: 2.2 U PRl G.1 U

— 1T e

— |r2 .t

[ [2oon’ [cums] [mene] [sece| [nesmu] || [EEE [Zoon Im rino | [kEce| [newi| || [T [Eoon] BN 'ﬁg;ﬂ[iﬁ" [

Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

FE [SIN0 2.8 ¥ N z.a v CH fii 232.5a0 IT{ 5.B8mE CH Bi :ﬁ-a.ar-.'.Enm 232, %AW DT 5.GBeE CH Bi 5.8 Y

TH: S, et AUE!

.2 U e

SLDF17156L

MONITOR DTC STATUS  escarzct

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?
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DTC TROUBLESHOOTING PROCEDURES FLA -247

NOTE
- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

M=)

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

procedure.

Go to next step as below.

COMPONENT INSPECTION  esrereon

1. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS(back probe), (-): ground.
Channel B (+): terminal 2 of the CMPS(back probe), (-): ground.

2. Start the engine and check for signal waveform compared with reference waveform as below.

re M zey FEE BE:zev CH £t 23250 07! 5.BBeE CH B: 2E9_BeAJCH A 232 %50 DT: 5. 5BeE CH Bi 5.8 4
PN D25, 30 AUED 2% W MR 50 U (IR DH BeU AUED 2N U Ml 5.0 U [[WIN: 52N, 38V MUED 2% U e Aw
fIH: Z0. Bt AUED  F.2 U MmN S 1 U |MIM: 3000w AUE:  ZOR W MGG 5.1 W |[IN: R tet MUET P W MR S 1 W

CKPS

e M

R Falling Edge \ [ _____

|
[ [2oon| [cums] [riena | [kEce] [new| [Eoon Im rigno | [kEce| [newi| || Y [Zoon] [EETE (rienc | [eEce| [nem |

Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

SLDF17156L

3. Is the signal waveform normal?
YES
Go to next step as below.

Remove CKP and calculate air gap between sensor and flywheel/torque converter. Readjust as necessary and
go to "Verification of Vehicle Repair" procedure

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from housing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A"
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- Iffail to synchronize with CMP sensor, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure
- Check CKPS for contamination, deterioration, or damage. Substitute with a known-good CKPS and check for

proper operation. If the problem is corrected, replace CKPS and then go to "Verification of Vehicle Repair" pro-
cedure

TERMINAL AND CONNECTOR INSPECTION  ersoceea

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  &scs23o0
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0325 KNOCK SENSOR 1 CIRCUIT

COMPONENT LOCATION  erssopr:

SHDF16339L

GENERAL DESCRIPTION  e7spssso

The knock sensor is attached to the cylinder block and senses engine knocking. The sensor contains a piezoelectric ele-
ment that converts vibration (or noise) into voltage signal and sends this signal to ECM. With input signals from camshaft
position and crankshaft position sensor, ECM can identify which cylinder is knocking. ECM filters vibrations and deter-
mines if the vibrations are knocking signal. The Engine Control Module (ECM) uses this signal to suppress knocking by
retarding ignition timing. The ECM will set a code (Malfunction Indicator Lamp will Not turn on) if during two driving cycles
the Knock sensor’s output voltage falls below minimum threshold. This code indicates an unexpected vibration is being
read by the Knock sensor or ECM under normal engine operation.

DTC DESCRIPTION E2235751

The ECM monitors the range of the analog input signal from knock sensor to check sensor failure that is short circuit
or open circuit. If the difference between knock signal and noise level is smaller than the threshold during defined time
period, the DTC P0325 is set. In case the noise level is higher than the upper threshold or lower than the lower threshold,
the DTC P0325 is set too.

DTC DETECTING CONDITION  esrsorss

Iltem Detecting Condition Possible Cause
DTC Strategy » Plausability check
» Engine speed 2200 rpm
Enable Conditions « Engine load  0.4g/rev (220mg/tdc) » Open/short in signal or
» No relevant failure ground circuit
» Contact resistance in

» Difference between sensor signal and
noise level 0.08v

connectors
» Faulty knock sensor

Threshold Value

Diagnostic Time » 200 revolutions

MIL On Condition . -
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SCHEMATIC DIAGRAM  kcrocsos

[Circuit Diagram] [Connection Information]
ECM(CBG-K)
KNOCK SENSOR(CBZGZI%)_ _______________ | Terminal Connected to Function
: : [21- sensor Ground 1 ECM CBG-K (22) Knock Sensor Signal
I::] 1 : : 2 ECM CBG-K (21) Sensor Ground
Il Il
I I

122- Knock Sensor Signal

[Harness Connector]

[04]o3]02]91]00]8o[88[87[86les]e4l3[82[81ls0l79l78]77[76]75[74] 73] [5T5
[72[71]70]69l68]67]66l65]64]63l62]6 1]60]59]58[57]56]55[54]53[52[ 51|
[ ] [ ] ] [ ]

[50[a9]4g]47]a6]45]44]43]42]41]40[39]38]37]36[35]34]33[32[31]30[ 29]
[28]27]26]25]24]23]22]21]2019]18[1 7[16[15 1 4[13[12[11]10[ 9] 8] 7 ]

- CBG-K
ECM

CBG23
KNOCK SENSOR

SHDF16273L

MONITOR DTC STATUS  excacose
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3.  Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

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

Go to next step as below.

GROUND CIRCUIT INSPECTION  esssason

1. Ignition "OFF"
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2. Disconnect Knock sensor and ECM connectors

3. Measure resistance between terminals 2 of the sensor harness connector and 21 of the ECM harness connector

Specification : Approx. 0Q

4. s resistance within the specification?

YES

Go to "Signal Circuit Inspection” procedure

Check for an open in ground circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  esssseis

1. Check for short to ground in signal circuit

1) Measure resistance between terminal 1 of sensor harness connector and chassis ground

Specification : Infinite

2) s resistance within the specification?

YES

Go to next step as below

Check signal circuit for short to ground. Repair as necessary and go to "Verification of Vehicle Repair" pro-
cedure.

2. Check for short to power in signal circuit
1) Disconnect ECM connector
2) Ignition "ON"  Engine "OFF"

3) Measure voltage between terminals 2 of sensor harness connector and chassis ground

Specification : Approx. 0V

4) Is voltage within the specification?

YES

Go to next step as below

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

3. Check for open in signal harness
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1) Ignition "OFF"

2) Measure resistance between terminals 1 of sensor harness connector and 22 of the ECM harness connector

Specification : Approx. 0Q

3) Is resistance within the specification?

YES
Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  ei2ccein

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Go to next step as below.

COMPONENT INSPECTION  esp13ier
1. Component resistance inspection

1) Measure resistance between terminals 1 and 2 of the sensor connector(Component side)

Specification : Approx. 5 at20 (68 )

2. Output signal inspection
1) Remove knock sensor from vehicle and secure (across mounting boss) in a shop vise.

2) Set up an oscilloscope as follows :
Channel A (+): terminal 1 (-): terminal 2

3) Rap on vise with a ball peen hammer while monitoring oscilloscope screen (there should be a spike of less than
1 volt with each hammer strike).

Specification : knock sensor send a voltage spike with hammer strikes

3. Installation torque inspection
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1) Check the installation torque of the knock sensor.

Specification : Approx. 16 ~ 28N-m(160~250 kg-cm,11.8~18.4 Ib-ft)

4. Has a problem been found?

M=)

Check knock sensor for contamination, deterioration, or damage. Substitute with a known-good sensor and check

for proper operation. If the problem is corrected, replace sensor and then go to "Verification of Vehicle Repair" pro-
cedure

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  ecossree
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FLA -254 FUEL SYSTEM
IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT |

COMPONENT LOCATION  esgzorse

SHDF16338L

GENERAL DESCRIPTION  eiarses

The Crankshaft Position Sensor (CKPS) is a hall effect type sensor that generates voltage using a sensor and a target
wheel mounted on the crankshaft; there are 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 ECM calculates engine RPM by using the sensor’ s signal and controls the injection duration and the ignition
timing. Using the signal differences caused by the longer slot, the ECM identifies which cylinder is at top dead center.

DTC DESCRIPTION  easscsca

The ECM sets DTC P0335 when the number of crankshaft teeth during one revolution is incorrect or crankshaft signal is
missing while camshaft signal is detected.

DTC DETECTING CONDITION  eroccez

Item Detecting Condition Possible Cause
DTC Strategy » Check camshaft signal switching
Enable Conditions e 10V < Battery_voltage < 16V
* No relevant failure
. * Open or short in signal,
Casel) . Np crlapkshz_atl_‘t teeth during 4 camshaft ground or power supply
signal transition circuit
Threshold Case?) « Crankshaft Teeth detected but synchronisation » Contact resistance in
Value not successful connectors
* No signal or Number of Crankshaft Teeth within * Damage to the connecting
Case 3) one revolution is abnormal.) flange/flywheel
i « Misadjust crankshaft and
Casel) « 2 revolutions camshaft pulley position
Dlagn03|s Case?) . 2 revolutions « Faulty CKP sensor
Time
Case 3) » 2.5 revolutions
Mil On Condition » 2 Driving Cycles
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SCHEMATIC DIAGRAM  esrsasoc

[Circuit Diagram] [Connection Information]

CKPS(CBG29) ECM(CBG-K) : :
[ Terminal Connected to Function
1 -
[81- sensor Ground 1 ECM CBG-K (81) Sensor Ground
, 2 ECM CBG-K (82) CKPS Signal
|:| @ [82- CKPS Signal 3 Main Relay Power Supply (B+)
3
——— Main Relay

[Harness Connector]

[94]o3]02]91]o0]s9[88]s7]86les]s4]83]s2]81[s0l7o78] 7 7[76]75]74 73]
[72]71]70]69l68]67|66l65]64]63]62]6 1 60|59|58|57|56|55|54|53|52| 51|

1 1

000 ST aE
N |50|49|48|47|46|45|44|43|42|41|40|3938|37|36|35|34|33|32|3l|30|29| p
I

[28]27]26]25[24]23]22[21 201 9]18[1 716151 4[13[12[11]10[ 9] 8] 7 ]

CBG29 CBG-K
CKPS ECM

SLDF17272L

SIGNAL WAVEFORM AND DATA  ezsrsea0

H: 125, 3a0 MUE! 2.9 ¥ WA 3.1 0 &} 18, Ball AUE! .53 9 A 3.1 0 ATR: 12T W0 MUE! 2.5 0 2.1 0
IH ZErT, el AUE Z.2& M !‘H:III:CEJ L | e I LY L0 U e 5.1 U |ININ: 250, sl AUE: £ W e 3.1 u

[ T

e N

1
[Zoon] [cums] [neno | [kEce| [new| || [N [Eoon Im rieno | [kEce| [newi] || Y [Eoon” [EETE (rienc | [eEce| [nem |

Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

El. EE z.ev FOEE N zav Enm 23Z.5e ITi  5.BBeE CH Bi :m.aml:um ZAZ.%A0 TT: 5.9BeE CH Bi 5.8 Y
I

SLDF17156L

MONITOR DTC STATUS  esssons

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?
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FLA -256 FUEL SYSTEM

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

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

Go to next step as below.

POWER CIRCUIT INSPECTION  esor1a37
1. Ignition "OFF"

2. Disconnect CKP sensor connector

3. Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 3 of the sensor harness connector and chassis ground

Specification : Approx. B+

5. Is voltage within the specification?
JYES
Go to "Ground Circuit Inspection" procedure

Check for a open in the power supply circuit between the main relay and the CKPS
Repair as necessary and go to "Verification of Vehicle Repair" procedure

GROUND CIRCUIT INSPECTION  eigcceee

1. Ignition "OFF"

2. Measure resistance between terminal 1 of the sensor harness connector and chassis ground

Specification : Approx. 0Q

3. Is resistance within the specification?
YES

Go to "Signal Circuit Inspection” procedure

Check for an open or short to battery in the ground circuit.
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DTC TROUBLESHOOTING PROCEDURES FLA -257

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

SIGNAL CIRCUIT INSPECTION  essorens
1. Check for open or short to ground in signal circuit
1) Ignition "ON"  Engine "OFF"

2) Measure voltage between terminal 2 of the sensor harness connector and chassis ground

Specification : Approx. 5V

3) Is voltage within the specification?

=S

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to power in signal circuit
1) Ignition "OFF"
2) Disconnect ECM connector
3) Ignition "ON"  Engine "OFF"

4) Measure voltage between terminal 2of sensor harness connector and chassis ground

Specification : Approx. 0V

5) Is voltage within the specification?

=S
Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  essssoi7

1. Many malfunctions in the electrical system are caused by poor harness(es) 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
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FLA -258 FUEL SYSTEM

Go to next step.

COMPONENT INSPECTION  ev4ranee

1. Reconnect the CKPS and ECM connectors

2. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS(back probe), (-): ground
Channel B (+): terminal 2 of the CMPS(back probe), (-): ground

3. Start the engine and check for signal waveform compared with reference waveform as below.

|

IM: 125, 3aU WUE! 2.9 0 M .1 DTN 18 BAY WE 2.0 0 A 3.1 B WIN: LZT. AU AUED .59 9 M 210
IH: E, Bl AUES £ W e 5.1 U TH: 3, e AUES o G 5.1 W |HIH: 30, Bl AUES &l W e 5.1 U

e
s

Falling Edge \ B
S N WO S - B N U W i el RIS,
[zoon] [cung] [nEno | [kece| [new| || [IHEED [Zoon Iﬁ;um”x& [ || [zoon] EEDEY [rieno| [ece) [now]

Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

SLDF17156L

R zev FEEE BN zav CH A 232.5a0 DT! 5.BBeE CH B E'EE.MEH At 232 Sl DT 5.SBeE CH B 5o A

4. Is the signal waveform normal?
YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Remove CKP and calculate air gap between sensor and flywheel/torque converter. Readjust as necessary and
go to "Verification of Vehicle Repair" procedure

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from housing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A"

- Ifair gap is OK, check CKPS for contamination, deterioration, or damage. Substitute with a known-good CKPS
and check for proper operation. If the problem is corrected, replace CKPS and then go to "Verification of Vehicle
Repair" procedure

VERIFICATION OF VEHICLE REPAIR  e72css2s

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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DTC TROUBLESHOOTING PROCEDURES FLA -259

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  esoicee:

) B

SHDF16340L

GENERAL DESCRIPTION  esrseeir
The Camshaft Position Sensor (CMPS) is a sensor that detects the compression TDC of the NO. 1 cylinder. The CMPS
consists of a hall type sensor and a target on the end of the intake camshaft. When the target triggers the sensor, the

sensor voltage is 5V. If not, the sensor voltage is OV. These CMPS signal is sent to the ECM and the ECM uses the CMPS
signal for synchronizing the firing of sequential fuel injectors.

DTC DESCRIPTION  essiocrs

The ECM monitors the camshaft sensor signal transition position which must change only once per crankshaft revolution.
If no camshaft signal is detected while crankshaft signal is detected, the ECM sets DTC P0340.

DTC DETECTING CONDITION  ecaparsc

ltem Detecting Condition Possible Cause
DTC Strategy » Check camshaft signal switching
* Open or short in signal,
Enable Conditions - 10V Battery voltage 16V ground or power supply
* No relevant failure circuit
Threshold | Case 1) | + No camshaft edge detected ) Sg:;gf:ttorriSIStance n
Value Case 2) « Camshaft segment duration gradient not valid - Misadjust crankshaft and
Diagnostic Time * 40 revolutions camshatft pulley position

— . « Faulty CMP sensor
MIL On Condition e 2 Driving Cycles
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SCHEMATIC DIAGRAM  easesri7

[Circuit Diagram] [Connection Information]
CMPS(CBG30, . - -
( ) ECM(CBG-K) Terminal Connected to Function
1 - 1 ECM CBG-K (79) Sensor Ground
179- Sensor Ground

— 2 ECM CBG-K (80) CMPS Signal

T = 2 -
[ 1R [80- CMPS Signal 3 Main Relay Power Supply (B+)

— 5
Main Relay

[Connection Information]O

[94]93]02]91]o0]s9[88]s7][86les]s4]83]s2]81[80l7al78] 7 7[76]75]74 73]
[72]71]70]69l68]67|66l65]64]63]62]61]60][59[58[57[56(55[54]53[52 51 |

1
N AN [ ] [ ] ] T ] 413
[50[a9]48]47]46[45]44]43]42[41]40[39]38[37]36[35]34[33]32[31]30[ 29] e
I

[28]27]26]25[24]23]22[21[2019]18[1 7[16[15}14[13[12[11]10[ 9] 8] 7 ]

CBG30 - CBG-K
CMPS ECM

SLDF17281L

MONITOR DTC STATUS  ercernce

1. Clear the DTC with scan tool.
2. Operate the vehicle within the following conditions:

- Engine run time at idle over 10 minutes
- Engine Oil Temp. is between 20 (68 ) and 110 (230 )

3. Ignition"ON"  Engine"OFF"
4. Using a scan tool, monitor DTC
5. Go to applicable troubleshooting procedure for the following conditions
- Ifany DTCsrelated to OCV(P0011) are stored, do ALL REPAIRS associated with those codes before proceeding
with this troubleshooting procedure.
- If DTC P0340 is set again, go to next step as below

- If other DTCs are stored, go to the applicable troubleshooting procedure.
- If no DTC output, go to "Verification of Vehicle Repair" procedure.

6. Press F4(DTAL) to select DTC information from the DTCs menu

7. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions

8. Read "DTC Status" parameter

9. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
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YES

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

Go to next step as below.

POWER CIRCUIT INSPECTION  e7asocar
1. Ignition "OFF"

2. Disconnect CMP sensor connector

3. Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 3 of the sensor harness connector and chassis ground

Specification : Approx. B+

5. Is voltage within the specification?
YES
Go to "Ground Circuit Inspection" procedure

Check for a open in the power supply circuit between the main relay and the CMPS
Especially check for open or blown 10A sensor fuse
Repair as necessary and go to "Verification of Vehicle Repair" procedure

GROUND CIRCUIT INSPECTION  esroscis

1. Ignition "OFF"

2. Measure resistance between terminal 1 of the sensor harness connector and chassis ground

Specification : Approx. 0Q

3. Is resistance within the specification?
YES

Go to "Signal Circuit Inspection" procedure

Check for an open or short to battery in the ground circuit.
Repair as necessary and go to "Verification of Vehicle Repair" procedure
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SIGNAL CIRCUIT INSPECTION  Eeisopess

1. Check for short to ground in signal harness

1) Measure resistance between terminal 2 of sensor harness connector and chassis ground

Specification : Infinite

2) s resistance within the specification?

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to battery in signal harness
1) Disconnect ECM connector
2) Ignition "ON"  Engine "OFF"

3) Measure voltage between terminal 2 of sensor harness connector and chassis ground

Specification : Approx. 0V

4) Is voltage within the specification?

=S

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for open in signal harness
1) Ignition "OFF"

2) Measure resistance between terminals 2 of sensor harness connector and 80 of the ECM connector

Specification : Approx. 0Q

3) Is resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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TERMINAL AND CONNECTOR INSPECTION  exrops2e

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step.

COMPONENT INSPECTION  easazs7¢

1. Reconnect the CMPS and ECM connectors

2. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS(back probe), (-): ground
Channel B (+): terminal 2 of the CMPS(back probe), (-): ground

3. Start the engine and check for signal waveform compared with reference waveform as below.

El: E}]ﬂzu-u EEE BF zav CH fi 232.5a0 DT{ 5.88mE CH Bi 2E9. 8eA[CH Ad 232,50 DT 5.5BmE CH B 5.8 Y
L2530 MUED 2.9 W Ml 5.1 U ([N 10 BeU AUED 2% W MR S0 U ([mING 52N 30 AVER 25 U e B1

1T LD -.;mnuumm

. CMPS S
[zoon [cums] [nEno | [kEce| [newi| || [N [oon’ [EETE (meno| [eece| [new] || [N [2oon] [EEEE] (rinc]| [ERce] [nes]

Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

SLDF17156L

4. Is the signal waveform normal?
=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Remove CMPS and check for air gap. Readjust as necessary and go to "Verification of Vehicle Repair" procedure
- Iffail to synchronize with CKP sensor, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure
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- Check CMPS for contamination, deterioration, or damage. 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 eocoies
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK
1)

COMPONENT LOCATION  eons2sse

Catalytic Converter

SHDF16341L

GENERAL DESCRIPTION  espsaces

The ECM uses dual oxygen sensors to monitor the efficiency of the manifold catalytic converter (warm-up catalytic con-
verter). By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The upstream
(front) HO2S is used to detect the amount of oxygen in the exhaust gas before it enters the catalytic converter. A low
voltage indicates high oxygen contents (lean air mixture). A high voltage indicates low oxygen contents (rich air mixture).
When the catalyst efficiency drops, no chemical reaction takes place. This means the concentration of oxygen will be
the same at the rear as it is at the front. The output voltage of the rear HO2S copies the voltage of the front HO2S.To
monitor the system, the lean-to-rich switches of the front HO2S to the rear HO2S is counted. The ratio of rear switches
to front switches is used to determine whether the catalyst is operating properly. An effective catalyst will have fewer rear
switches than front switches, that is, a ratio closer to zero.

DTC DESCRIPTION  e77pse4s

The ECM calculates oscillation size of rear HO2S signal which represents catalyst conversion properties. This oscillation
size will determine if catalyst conversion is low due to aging or poisoning from leaded fuel or misfiring. The ECM sets
P0420 if the average of calculated oscillation size of rear HO2S signal during predetermined duration is higher than the
predetermined threshold.
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DTC DETECTING CONDITION  esseacac

Item Detecting Condition Possible Cause

» Check catalyst oxygen storage capacity by evaluation

DTC Strategy downstream O2 sensor fluctuations

e Coolant temperature 74 (165 )
* 5 Vehicle speed(km/h) 180

* Engine speed 3400rpm

e 200 Mass air flow(mg/rev.) 700
» Canister load = 0.5

Enable Conditions * 400 (752 ) = Catalyst temp. model » Exhaust gas leaks
= 900 (1652 ) * Faulty rear HO2S
» Lambda control active  Stable driving condition » Faulty three way catalyst
» Downstream O2 sensor operative readiness converter

» No opening / closing of Canister Purge Valve
* No relevant failure
11V  Battery voltage 16V

Threshold Value + Average malfunction index 0.3
Diagnostic Time » 50 Lambda controller Cycles
MIL On Condition e 2 Driving Cycles

SIGNAL WAVEFROM AND DATA  esireer2

Scan Tool Parameter

Test Condition

02 SNSR VOL.-B1/S1 Scan Tool Parameter
Signal is switching from
Normal Value when circuit leee 0-45V) o
. Idle after warm up lean(below 0.45V) a above 0.7V
is normal . . .
minimum of 3 times in
10 seconds.
HO2S(B1S1) signal circuit open Approx. 0.43~0.45V -
HO2S(B1S2) signal circuit open - Approx. 0.43~0.45V
(L] NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

MONITOR DTC STATUS  erasoers

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Press F4(DTAL) to select DTC information from the DTCs menu

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions

4. Read "DTC Status" parameter

5. Is parameter displayed "History(Not Present) fault"?
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FLA -268 FUEL SYSTEM

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, con-

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

Go to next step as below.

EXHAUST SYSTEM INSPECTION  eooeioe2

1. Visually/physically inspect the following conditions:
- Exhaust system between HO2S and Three way catalyst for air leakage, restriction and damage.
- Damage, and for loose or missing hardware:

2. Was a problem found in any of the above areas?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure
Go to "Rear HO2S Inspection " procedure
REAR HO2S INSPECTION
1. Visually/physically inspect the rear HO2S for the following conditions:
- Ensure that the HO2S is securely installed.(Pigtail and wiring harness not making contact with the exhaust pipe)
- Check for corrosion on terminals

- Check for terminal tension ( at the HO2S and at the ECM)
- Any road damage

2. Was a problem found in any of the above areas?

YES

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

Go to "TWC Inspection " procedure

TWC INSPECTION
1. Visually/physically inspect the three-way catalyst(TWC) converter for the following damage:
- Severe discoloration caused by excessive temperature

- Dents and holes
- Internal rattle caused by a damaged catalyst

2. Also, ensure that the TWC is a proper original equipment manufacturer part.
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DTC TROUBLESHOOTING PROCEDURES FLA -269

3. Was a problem found?

M=)

Replace TWC and go to "Verification of Vehicle Repair" procedure

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  &roisso
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FLA -270 FUEL SYSTEM

DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
OPEN

COMPONENT LOCATION  esopiseo

SLDF17342L

GENERAL DESCRIPTION  Ees24es

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The
ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back to the

engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel vapor flow from
the canister to the intake manifold.

DTC DESCRIPTION  e2se7sc

ECM sets DTC P0444 if the ECM detects that the PCSV control circuit is open.

DTC DETECTING CONDITION  eesrrra

ltem Detecting Condition Possible Cause
DTC Strategy » Electrical Check
Enable Conditions e 10 Battery voltage(V) 16 e Open in PCSV harness
hold Val e break « Contact resistance in
Threshold Value e Line brea connectors
Diagnostic Time e 3 sec. * Faulty PCSV
MIL On Condition e 2 Driving Cycles

SPECIFICATION  eseronc

Temp.( ) Temp.( ) PCSV Resistance(Q)
20 68 Approx. 16
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FLA -271

SCHEMATIC DIAGRAM  epcsaaeo
[Circuit Diagram] [Connection Information]
ECM(CBG-K)
PCSV(CBG21) :
2 ~ | Terminal Connected to Connected to
X‘HZXI 167- PCSV Contro 1 Main Relay Power Supply (B+)
1 Main Relay 2 ECM CBG-K (67) PCSV Control
[Harness Connector]
[04]o3]o2]o1]00]89]88]87]86]85]84]83]82]81[80] 70787 7]76]75]74] 73] 5
[72]71]70]69]68]67]66l65[64]63]62]61]60[59]58]57]56[55]54]53[52] 51|
[ ] T ] ] T ] 3
[50]a0]48]47[46]45]44]43[42[41]40][39]38[37]36[35[34]33[32[31[30] 29
[28]27]26]25[24]23]22]21[20[19]18]17[16[15[14[13[12]11]10[ 9] 8] 7| -
CBG21 - CBG-K
PCSV ECM
SLDF17287L
SIGNAL WAVEFROM AND DATA  eseszsoc
CH Aa: 13.8 YV DT:198.88mE FREQ: 5.2Z6 H=z
MIN: =192.9+0 AUE: 12.1 U0 HMaH: 49.1 U
FREQ: 8.8 H= DUTY: 1%
S e AT W
i
il
prollic i PR || H | bt ! e
Zoom 1w |: ¢ ¢ ¢ R O SR NI
%] [zoon] [EME] [mEHo | [RECD] [HENU ]
Fig 1
Fig.1) Normal waveform with idle
LFLG173A

MONITOR

DTC STATUS  esnsazes

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

2. Press F4(DTAL) to select DTC information from the DTCs menu

3. Confirm that"DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions

4. Read "DTC Status" parameter

5. Is parameter displayed "History(Not Present) fault"?
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FLA -272 FUEL SYSTEM

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, con-

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

Go to next step as below.

COMPONENT INSPECTION  eescsi3s
1. Ignition "OFF"
2. Disconnect PCSV connector

3. Measure resistance between terminals 1 and 2 of the PCSV connector(Component side)

Temp.( ) Temp.( ) PCSV Resistance(Q)
20 68 Approx. 16

1. Power
2. PCSV

SLDF17288L

4. s resistance within the specification?

YES
Go to next step as below.

Check PCSV for contamination, deterioration, or damage. 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

POWER CIRCUIT INSPECTION  e7essras
1. Ignition "ON"  Engine "OFF"

2. Measure voltage between terminal 1 of the PCSV harness connector and chassis ground
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DTC TROUBLESHOOTING PROCEDURES FLA -273

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to "Control Circuit Inspection” procedure

Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure

CONTROL CIRCUIT INSPECTION  eor73ess

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

Specification : Approx. 4~5V

2. Is voltage within the specification?

M=)

Go to next step as below

Check control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  epissssr

1. Many malfunctions in the electrical system are caused by poor harness(es) 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

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eescreos
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.
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FUEL SYSTEM

3. Read "DTC Status" parameter.

4. |Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FLA -275

DTC P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  eczoazo
Refer to DTC P0444.

GENERAL DESCRIPTION  essezene

Refer to DTC P0444.

DTC DESCRIPTION  eseeeass

ECM sets DTC P0445 if the ECM detects that the PCSV control circuit is shorted to ground or shorted to battery voltage.

DTC DETECTING CONDITION  eosorear

Item Detecting Condition Possible Cause
DTC Strategy * Electrical Check
Enable Conditions e« 10 Battery voltage(V) 16 e Short in PCSV harness
. sh m—s 5 » Contact resistance in
reshold Value . ort to ground or Short to Battery sonnect
Diagnostic Time » 3 sec. » Faulty PCSV
MIL On Condition e 2 Driving Cycles

SPECIFICATION  esapaoss

Refer to DTC P0444.

SCHEMATIC DIAGRAM  eaxcoson

Refer to DTC P0444.

SIGNAL WAVEFROM AND DATA  eznssrc
Refer to DTC P0444.

MONITOR DTC STATUS  eoozsesa

Refer to DTC P0444.

COMPONENT INSPECTION  essssroc

1. Ignition "OFF"
2. Disconnect PCSV connector

3. Measure resistance between terminals 1 and 2 of the PCSV connector(Component side)
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FLA -276 FUEL SYSTEM
Temp.( ) Temp.( ) PCSV Resistance(Q)
20 68 Approx. 16
CBG21

1. Power
2 )1 2. PCSV

4. s resistance within the specification?

SLDF17288L

YES
Go to next step as below.

Check PCSV for contamination, deterioration, or damage. 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.

POWER SUPPLY CIRCUIT INSPECTION  ezpiesso
1. Ignition "ON"  Engine "OFF"

2. Measure voltage between terminal 1 of the PCSV harness connector and chassis ground

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to next step as below.

Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure

CONTROL CIRCUIT INSPECTION  essospss

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

Specification : Approx. 4~5V

2. Is voltage within the specification?
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YES
Go to next step as below

Check control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  espssess

1. Many malfunctions in the electrical system are caused by poor harness(es) 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

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ecersssc

Refer to DTC P0444.
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FUEL SYSTEM

[DTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE

GENERAL DESCRIPTION  eroerosc

The Wheel Speed Sensor (WSS) generates a waveform with a frequency proportional 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 if the vehicle is or is
not moving. The ECM uses this signal to control the fuel injection, ignition timing, transaxle shift scheduling and torque
converter clutch scheduling. The WSS signal is also used to detect rough road conditions.

DTC DESCRIPTION

E292BB2F

The ECM evaluates engine speed and mass air flow if there is no vehicle speed signal. This evaluation of both values
will detect open circuit or short circuit errors on the wheel speed sensor. The ECM sets DTC P2159 if there is no vehicle
speed signal from wheel speed sensor while both engine speed and mass air flow are higher than predetermined threshold
during the predetermined time

DTC DETECTING CONDITION  esrarcop

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Plausibility check

Enable Conditions

Engine speed 2112rpm

Air mass flow  0.44g/rev. (220mg/tdc)
No fuel injection shut off

Coolant Temp. 60 (140 )

Threshold Value

VSS = 0 with high engine speed and load

Diagnostic Time

60 seconds

MIL On Condition

2 Driving Cycles

e Open or short in harness

» Poor connection or damaged
harness

e VSS
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SCHEMATIC DIAGRAM  ersrrrec

[Circuit Diagram] [Connection Information]
[With ABS System] ECM(CBGK)
3 Terminal Connected to Function
e . . -
ABS {53- Vehicle Speed Signal 1 ECM CBG-K (55) Signal(-)
[55- signal(-) 2 ECM CBG-K (56) Signal(+)
[Without ABS System]
1 [56- Signal(+)
W/SPEED SENSOR
(Non ABS) 2

[Harness Connector]

[94]93]02]91]o0]s9[88]87]86l85]84]83]8281[80[79l78]77]76[75[74] 73]
[72[71]70]69l68]67]66l65]64]63l62]61]60]59]58[57]56[55]54]53[52[ 51|

[ ] [ ] ] [ ]
[50[a0]ag]47]46[45]a4]43]42[41]40[39]38[37]36[35]34[33]32[31]30[ 29]
[28[27]26]25]24]23[22]21]20[19]18[17]16[15]14]13[12]12]10[ 9[8[ 7|

CGB43 CBG-K
WSS ECM

SLDF17291L

MONITOR DTC STATUS  esaseea:

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Press F4(DTAL) to select DTC information from the DTCs menu

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions

4. Read "DTC Status" parameter

5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

[With ABS] Go to "Monitor Scan tool Data" procedure
[Without ABS system] Go to "Signal Circuit Inspection[Without ABS]" procedure
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FLA -280 FUEL SYSTEM

MONITOR SCANTOOL DATA  eesseanc

1.

2.

3.

With vehicle raised on a lift , start the engine and place transaxle in Drive. Let vehicle idle and verify speedometer
indicates approx. 10km/h or more(6mph or more) on the instrument cluster.

Connect Scantool and select ABS system.

Monitor the "WHEEL SPD SENSOR-FR" parameter on the current data list.

Specification : 10km/h or more(6mph or more)

4.

Is value within the specification?
YES

Wheel speed sensor is OK. Go to Go to "Signal Circuit Inspection[With ABS]" procedure

Check for open or short circuit between wheel speed sensor(FR) and ABS control module
If problems are found, repair as necessary and go to "Verification of Vehicle Repair" procedure

If OK, Check wheel speed sensor(FR) as follow:
- Gap between ABS sensor and trigger wheel (Air gap : 0.3~1.1 mm(0.011 ~ 0.043 in))

- Trigger wheel condition
- Sensor resistance : Approx. 1,300~1,500Q at20 (68 )

Replace wheel speed sensor as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  e2793660

[WITH ABS]

1.

Check for short to ground in signal circuit
1) Ignition "OFF"
2) Disconnect ECM and ABS Control Module connectors

3) Measure resistance between terminal 53 of the ECM harness connector and chassis ground

Specification : Infinite

CBG-K

94]93]92]91]o0]9[88]87[86]85] 84P3‘82 s1lso[7q[z877]76]75[74 73] [T
72[71]7069}68[6 7]66l65[64]63[62]61]60]59]58]57]56[55]54]58[52] 51

[ 1 I 1 1 I 11 4
[50Jao]48]47|as|45]44]43[42]41]40[39]38[37]36[35]34]33]32[F[30[ 29 |
[28[27]26[25]24]23[22[21]20[19[18]1 71615 | 4]13]12]11]10 B[] 7]

®

4) s resistance within the specification?

SHDF16292L

YES
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DTC TROUBLESHOOTING PROCEDURES FLA -281

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to battery in signal circuit
1) Ignition "ON"  Engine"OFF"

2) Measure voltage between terminal 53 of the ECM harness connector and chassis ground

Specification : Approx. 0V

CBG-K

[04]03[02[91]o0]8o[se[87][86[85]84]83]82 81|80 79]78[77[76]75[74] 73 ﬂ
[72]71]7069]68]67]66l65]64]63l62]61]60]59]58]57]56]55]54]58]52[ 51 ..
[ 1] T 1] 1] T 1] 413
[50]ao]48]47[46[45[44]43]42]41{a0[39]38[37[36[35][34[33[32[F[30[ 29] ..
[28]27]26]25]24]23]2221]20]19]18[1 7[16[15[14[13[12[11[10[ B8] 7] 1

SHDF16293L
3) Is voltage within the specification?

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for open in signal circuit
1) Ignition "OFF"

2) Measure resistance between terminals 53 of the ECM harness connector and 3 of the ABS Control Module
harness connector

Specification : Approx. 0Q
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FLA -282 FUEL SYSTEM

3)

CBG-K

[94]o3]02[91]90[89]88[87[86]85 84E3 82[81]so[79[78[77[76]75[74] 73 H

72]71]70[69l68]67]66l65]64]63]62]61[60]59] 58 5 56 55] 545352 51 ..
| 1] 1 1

[50ao]48]47|46[45[44]43]42]41[40[39] 3s|37|36|35|34|33|32|:I1|30| 29] ..

[28[27]26[2524]23[22]21]20[19[18]1 7]16]15 L 4]13]12]11]20] B8] 7]

CBG41

‘V‘V‘V
NN AN
A\

)

isfaafafio].

AN\
DD
N AN SN

[}

SLDF17294L

Is resistance within the specification?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks
or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

[WITHOUT ABS SYSTEM]

1. Check for short to ground in Signal circuit

1)
2)
3)

4)

Ignition "OFF"
Disconnect ECM and wheel speed sensor(front right) harness connector
Measure resistance between terminal 55 of the ECM harness connector and chassis ground

Measure resistance between terminal 56 of the ECM harness connector and chassis ground

Specification : Infinite

5)

CBG-K

o4foslo2lo1foolsolesls7]eelesle4lss[a2le feolrolrelr7l7e[s[74] 73] [T
72[71]70]69}68]67]66]65[64]6362]6 1|6 0[59|58]57]56[55[54|53[52] 51

| 1] L 1] 1] L 1]
[50ao]4g]47]4s[45[44]43]42]41]a0[39]38[37]36[35[B4[3332[31]30[ 29]
[28[27]26[25]24]23[22[21]20[19[18[1 7]16]15 L4132l 14f10] 9 [ 8] 7] 1

[SHEN
w

SHDF16295L

Is resistance within the specification?
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DTC TROUBLESHOOTING PROCEDURES FLA -283

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to battery in signal circuit
1) Ignition "ON"  Engine"OFF"
2) Measure voltage between terminal 55 of the ECM harness connector and chassis ground

3) Measure voltage between terminal 56 of the ECM harness connector and chassis ground

Specification : Approx. 0V

CBG-K

[04]03]92]91]90[89[88[87]86]85]84]83[82]8 1180 79]78]77[76[75[74] 73] n.
|72]71]70le9le8]67[66l65]64]63l62]6 1[60[59[58[57]5655[54]53[52] 51
i 1] T 1] 1] T 1] 413

[50]a0]48]47|46[45[44]43]42]41{a0[39]38[37[36[35[84[3332[31[30] 29] ..
[28[27]26]25]2a]23]22 21 [20]10[18[17 [16[15 14 [iafzialio] o [8] 7 | L2 1L

4) s voltage within the specification?

SHDF16296L

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for open in signal circuit
1) Ignition "OFF"

2) Measure resistance between terminals 1 of the wheel speed sensor harness connector and 55 of the ECM
harness connector.

3) Measure resistance between terminals 2 of the wheel speed sensor harness connector and 56 of the ECM
harness connector.

Specification : Approx. 0Q
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FLA -284 FUEL SYSTEM

CGB43

|
|
|

@ :
! CBG-K

[o4]osfo2[o1]o0]es]es]s7]s6ls5]e4le3][e2 8 fsof7 o[ el 7 [76]75[74] 73] H
|72]71]70l69l68]67]66l65]64l63l62]6 1[60[59]58]57]56[55]54|53[52[ 51| ..

[ T T T T T 413
[50]ag]a8[47a6]45[a4]43]42[41]40[39]38]37[36]35[34[33[32[31[30] 29] ..
[28]27]26]25[24[23]22]21]20]19]18[1 7[16[15[14]13[12[11]10] 9[8[ 7 | 2|1

SLDF17297L
4) s resistance within the specification?

=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks
or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

COMPONENT INSPECTION  ecieroo

1. Reconnect VSS and ECM connectors

2. With vehicle raised on a lift , start the engine and place transaxle in Drive. Let vehicle idle and verify speedometer
indicates approx. 10km/h or more on the instrument cluster.

3. Connect scan tool and Monitor the "VEHICLE SPEED SENSOR" parameter on the scan tool data list.

Specification : 10km/h or more(6mph or more)

4. |s value within the specification?
=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

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

VERIFICATION OF VEHICLE REPAIR  eosrsoz

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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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[DTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

FUEL SYSTEM

COMPONENT LOCATION  escsras

SLDF17236L

GENERAL DESCRIPTION  essoip4s

When the TP sensor’ s signal indicates closed throttle position and the engine is idling, the ECM adjusts the idle speed
control actuator so that the engine runs at the correct idling speed, regardless of coolant temperature, load and etc. When
the additional load applied in the engine, the air flow through the idle speed control actuator is increased momentarily to
raise the idling speed.

DTC DESCRIPTION  eceoeses

The ECM monitors engine speed deviation from the target idle engine speed when the vehicle is stopped and the throttle
valve opening is stable. The ECM sets DTC P0506 if the difference to the target idle engine speed is lower than the
predetermined threshold.

DTC DETECTING CONDITION  evseien2

Item Detecting Condition Possible Cause

» Monitor deviation between target idle speed

DTC Strategy and actual engine speed

e Coolant temperature 73 (163.4 )
« Throttle angle: closed » Restriction in intake or

021 62 99 92 92

Enable Conditions

Vehicle speed = 0
10seconds after engine start.
10V  Battery voltage 16
No relevant failure

Threshold Value

Engine speed-Target idle speed  -100rpm
(Engine speed too low)

Diagnostic Time

16 seconds

MIL On Condition

2 Driving Cycles

exhaust system
Carbonustment of the
accelerator cable
Contact resistance in
connectors

Faulty ICA valve

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLA -287

SIGNAL WAVEFORM AND DATA  eiscionc

FR [N 5.8 V 2.8 nS

MIN: 4Z2.8mV AVE: 18.6 V Hax: 15.3 VU
MIN: 164.8mV AVE: 4.8 U HAH: 15.6 VU

A ey pamnem pevman Ay e e

[zoom| [curs]| [MEMO| [RECD]| [HENU]

Fig 1) The above waveforms are the voltage signals generated when the ISCA operates. This ISCA is a duty type
and the time opened determines the duty amount. The left side is the waveform of the ISCA Opening coll
during idle.

The right side is the waveform of the ISCA Closing coil during idle.

SHDF16299L

MONITOR DTC STATUS  esr11813

(L] NOTE

If any MAFS or ISCA codes are present, do ALL REPAIRS associated with them before proceeding with this trou-
bleshooting tree.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Press F4(DTAL) to select DTC information from the DTCs menu

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions

4. Read "DTC Status" parameter

5. Is parameter displayed "History(Not Present) fault"?

(LI NoTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

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

Go to next step as below
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CHECK FOR RESTRICTED INTAKE OR EXHAUST SYSTEM  ezasceer

1. Visually/physically inspect the following items:
- Air cleaner filter element for excessive dirt or for any foreign objects
- Throttle body inlet for damage or for any foreign objects
- Restricted exhaust system

2. Was a problem found in any of the above areas?

YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  essiria

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

M=)

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

Go to next step as below

COMPONENT INSPECTION  excsseso
ISCA INSPECTION
1. Ignition "OFF".

2. Remove ISCA from Throttle body and Check for throttle bore, throttle plate and the ISCA passages for chocking and
for any foreign objects. Repair or clean as necessary.

3. Ignition "ON"  Engine "OFF".
4. Connect scan tool and select "IDLE SPEED ACTUATOR" parameter on the "ACTUATION TEST" mode.
5. Activates ISCA by pressing "STAT" key.
6. Check the ISCA for clicking sound and visually verifying valve closes and opens.
(L NOTE
Repeat numerous times to ensure valve reliability.

7. Is ISCA Valve moving freely and not carbon fouled?

=S
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Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check ISCA valve for contamination, deterioration, or damage. Substitute with a known-good ISCA valve and

check for proper operation. If the problem is corrected, replace ISCA valve and then go to "Verification of Vehicle
Repair" procedure

VERIFICATION OF VEHICLE REPAIR  es2100n0
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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[DTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

COMPONENT LOCATION  eosrrose

Refer to DTC P0506.

GENERAL DESCRIPTION  esocssas

Refer to DTC P0506.

DTC DESCRIPTION  ecoascas

The ECM monitors engine speed deviation from the target idle engine speed when the vehicle is stopped and the throttle
valve opening is stable. The ECM sets DTC P0507 if the difference to the target idle engine speed is higher than the
predetermined threshold.

DTC DETECTING CONDITION  eeossrs2

Item Detecting Condition Possible Cause

» Monitor deviation between target idle speed

DT Stategy and actual engine speed

e Coolant temperature 73 (163.4 )

» Throttle angle: closed A stuck or binding throttle
Enable Conditions * Vehicle speed = 0 _ plate .

» 10seconds after engine start. » Maladjustment of the

« 10V  Battery voltage 16 accelerator cable

* No relevant failure » Contact resistance in

Y . connectors
Threshold Value . Englne speed-Target. idle speed 200rpm « Faulty ICA valve
(Engine speed too high)

Diagnostic Time » 16 seconds
MIL On Condition » 2 Driving Cycles

SIGNAL WAVEFORM AND DATA  essosas

Refer to DTC P0506.

MONITOR DTC STATUS  ense4pas

Refer to DTC P0506.

SYSTEM INSPECTION  ecsassaa
ACCELERATOR CABLE THROTTLE PLATE INSPECTION
1. Visually/physically inspect the following items. Repair or adjust as necessary and go to next step.

- Check that the Accelerator Cable is not sticking or moving sluggishly.
- Check Accelerator Cable free play [0.040~0.120 in. (1.0~3.0 mm)].

2. Remove Intake Hose and inspect Throttle Plate for excessive carbon deposits.

3. Is Throttle Plate being held open with excessive carbon deposits?
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M=)

Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to next step as below.
AIR LEAKAGE INSPECTION
1. Visually/physically inspect the air leakage in intake/exhaust system as following items,
- Check for throttle Plate being held open with excessive carbon deposits
- Vacuum hoses for splits, kinks and improper connections.
- Throttle body gasket
- Positive crankcase ventilation valve for improper installation, damaged o-rings and malfunctioning .
- 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. Was a problem found in any of the above areas?
YES

Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  esisssos

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step as below

COMPONENT INSPECTION  ea2spss7
ISCA INSPECTION
1. Ignition "OFF".

2. Remove ISCA from Throttle body and Check for throttle bore, throttle plate and the ISCA passages for chocking and
for any foreign objects. Repair or clean as necessary.

3. Ignition "ON"  Engine "OFF".
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4. Connect scan tool and select "IDLE SPEED ACTUATOR" parameter on the "ACTUATION TEST" mode.
5. Activates ISCA by pressing "STAT" key.
6. Check the ISCA for clicking sound and visually verifying valve closes and opens.

(LI NoTE

Repeat numerous times to ensure valve reliability.

7. Is ISCA Valve moving freely and not carbon fouled?

=S

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check ISCA valve for contamination, deterioration, or damage. Substitute with a known-good ISCA valve and
check for proper operation. If the problem is corrected, replace ISCA valve and then go to "Verification of Vehicle
Repair" procedure

VERIFICATION OF VEHICLE REPAIR  esascoz

Refer to DTC P0506.
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FLA -293

IDTC P0560 SYSTEM VOLTAGE

COMPONENT LOCATION  eosacore

GENERAL DESCRIPTION  e218a06

SLDF17334L

The ECM provides ground to one side of the coil of the main relay and the other side is connected to the battery. The

ECM monitors battery voltage and the voltage after the main relay.

DTC DESCRIPTION

EF1EC8E6

The ECM measures the voltage from ignition key and from main relay respectively and compares two voltages. This
comparison will watch if the Main Relay has switched and remains on after ignition Key-On and if it has switched off after
the ignition Key-Off. The ECM sets DTC P0560 if the voltage after Main Relay is lower than a predetermined threshold

after ignition key-on or higher than a predetermined threshold after ignition key-off.

DTC DETECTING CONDITION  ercerzoz

Item

Detecting Condition

Possible Cause

DTC Strategy

Monitor battery voltage

Casel Ignition "ON"
Enable Battery voltage 10V
Conditions -
Case?2 Ignition "OFF"

Threshold Casel

Voltage after Main Relay 6 V

Value Case?

Voltage after Main Relay 6V

Diagnostic Casel

0.2 sec.

Time Case2

0.2 sec.

MIL On Condition

» Open or short circuit
» Poor connection or damaged
harness
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SCHEMATIC DIAGRAM  essipaps

[Circuit Diagram] [Connection Information]
ECM(CBG-K)
BATTERY Sensors & Terminal Connected to Function
— Actuators
MAIN RELAY 30 Battery Power
gg ° 2(73 T [73- Power 85 Battery Power
{64- control 86 ECM CBG-K (64) Control
l—-[z - Ignition Voltage o _ Power Supply
G SIW ECM CBG-K (73) Power
[Harness Connector]
”30 [04]03]02]91]e0]8o[a8[87[86le5|e4s3[82]8180l79l78]77[76]75[74] 73] =TS
[72]71]70]e9l68]67|66l65]64]63]6 2|6 1[60]59]58[57[56]55|54]53[52 51 |
[ ] [ ] ] [ ] 3
—87a [50]40]48]47[46|45]44]43]42]41|40]39]38|37]36[35[34/33[32[31[30] 29]
a7 ” [28]27]26]25[24]23]22]21[20]19]18]17[16[15]14]13[12[11]10[ 9[8[ 7 | 1
85 86 I
MAIN RELAY(RELAY SIDE) - CBG-K
ECM

SLDF17309L

SIGNAL WAVEFORM AND DATA  excsorer

1.2 CURRENT DAT#A 2B%66
'y
EABATTERY VOLTAGE #.54 Y
ENGINE LOAD A.8m .
THROTTLE OPENCPWM)
COOLANT TEMP.SHSR =

COOLANT TEMP. SNSR(M)
INT.AIR TEMP. SENSOR
CANISTER PURGE DUTY
INJECTION TIME-CYL1

¥

[F1% | [SCERN| |FULL| |PART | |GRPH| [HELP]

Open circuit in 64(Main relay control) of the ECM harness terminal : Approx. 0.54(Battery voltage parameter)

SHDF16343L

MONITOR DTC STATUS  esszace

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Press F4(DTAL) to select DTC information from the DTCs menu

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions

4. Read "DTC Status" parameter

5. Is parameter displayed "History(Not Present) fault"?
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[LJ|NoTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

COMPONENT INSPECTION  earsarrs

1. With Ignition OFF, remove the main relay.

2. Measure resistance between terminals 85 and 86 of the main relay(Component side).

Specification : Approx. 70~120Q at 20 (68 )

3. Apply 12V and a ground to 85 and 86 terminals of the main relay(Components side).

4. Check if the main relay works well when it is energized. (If the main relay works normally, a clicking sound can be

heard.)
|:| 30 30.Power
85.Power
[——87a 86.Relay Control
87.To Sensor
87 87a.Power Supply
86 — 85
] [}
* Battery )

SHDF16344L

5. Does the main relay operate normally?

=S
Go to next step as below.

Check main relay for contamination, deterioration, or damage. Substitute with a known-good main relay and check
for proper operation. If the problem is corrected, replace main relay and then go to "Verification of Vehicle Repair"
procedure.
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POWER CIRCUIT INSPECTION  eosasios
1. Ignition "ON"  Engine "OFF".
2. Measure the voltage between terminal 30 of the main relay harness connector and chassis ground.

3. Measure the voltage between terminal 85 of the main relay harness connector and chassis ground.

Specification : Approx. B+

[I 30 30.Power
85.Power
[ —187a 86.Relay Control
87.To Sensor
87 87a.Power Supply
& 36

4

4. Is voltage within the specification?

SLDF17345L

YES

Go to next step as below.

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

5. Measure the voltage between terminal 87 of the main relay harness connector and chassis ground.

Specification : Approx. 1.5V

|:| 30 30.Power
85.Power
[—187a 86.Relay Control
87.To Sensor
187 87a.Power Supply
85 86

°

SHDF16346L
6. Is value within the specification?

YES

Go to next step as below.
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Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  erssazec

1. Ignition "OFF"

2. With ECM connector still disconnected, measure voltage between terminal 64 of the ECM harness connector and
chassis ground

Specification : Approx. B+

64. Main Relay Control
CBG-K

194/93]92]91]90|89|88|87|86(85[84 83|82 81f80[79[78|77|76|75|74] 73 n
72]71)70[69]68|67]66|65]64|63[62161[60[59])58|57|56/55[54|53[52| 51
- -

1] L ] 1] 1]
[50Ja]48]47]46]45]44]43[42[41[40]39]38]37[36[35[34[33[32]31[30] 29
[28]27]26]25]24]23[22[21]20[19[181 7[16[15[14[13[12]11f10[ 9|8 ] 7

4

3. Is voltage within the specification?

SHDF16347L

YES

Go to next step as below.

Check control circuit for open or short circuit between main relay and ECM. Repair as necessary and go to "Veri-
fication of Vehicle Repair" procedure.

IGNITION SWITCH CIRCUIT INSPECTION
1. Ignition "ON"  Engine "OFF".

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

Specification : Approx. B+

2. Ignition Voltage
CBG-K

94193192(91)90(89|88|87|8685[84 83|82 81)180[79|78(77|76|75|74| 73 E
72]71)70[69]68|67]66|65]64|63[62161[60[59])58|57|56/55[54|53[52| 51
21|

50149|48]47]46]45]44]43]42]41}40|39|38|37|36[35[34(33[32(31[30{ 29
28|27|26]25|24]23]22|21|20]19]18]17[16{15[14(13|12|11{10} 9| 8 | 7

SHDF16348L
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3.

Is voltage within the specification?
YES
Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  epsrears

1.

Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

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

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ecerseap

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.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.

Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0562 SYSTEM VOLTAGE LOW

COMPONENT LOCATION  eccssoss

Refer to DTC P0560.

GENERAL DESCRIPTION  esa70s42

Refer to DTC P0560.

DTC DESCRIPTION  e7sso2sa

ECM sets DTC P0562 if the ECM detects system voltage lower than the possible range of battery voltage.

DTC DETECTING CONDITION  esruser

Item Detecting Condition

Possible Cause

DTC Strategy » Electrical check

* No relevant failure

Enable Conditions * Vehicle speed  10kph(6mph)

Threshold Value « Voltage after main relay when ON 10V
Diagnostic Time * 30 sec.
MIL On Condition e 2 Driving Cycles

» Contact resistance in
connectors
 Faulty charging system

SCHEMATIC DIAGRAM  eeersoo

Refer to DTC P0560.

SIGNAL WAVEFORM AND DATA  ecsaases

Refer to DTC P0560.

MONITOR DTC STATUS  esrrcase

(L] NOTE

If any codes relating to system voltage(P0562) is stored, do ALL REPAIRS associated with those codes before pro-

ceeding with troubleshooting
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions.
4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE
- History (Not Present) fault : DTC occurred but has been cleared.
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- Present fault : DTC is occurring at present time.

YES

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

procedure.

Go to next step as below.

SYSTEM INSPECTION  eesasaca

1. Start the engine and raise the engine speed to 2,500~3,000 RPM

2. Turn ON all electrical loads by turning on the headlamps, and by turning on the high blower motor, etc

3. Monitor the battery(ignition) voltage parameter on the Scantool data list

SPECIFICATION

Ambient temperature () Reference Voltage(V)
-20(-4) Approx. 14.2~15.4
20(68) Approx. 14.0~15.0
60(140) Approx. 13.7~14.9
80(176) Approx. 13.5~14.7

4. Is the battery voltage within the specification?

YES

Go to next step as below.

Possibility of charging system malfunction. Repair or replace alternator and battery. Refer to Charging System
group in Workshop manual. And then go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION

E41DDE9B

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eosopers

Refer to DTC P0560.
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IDTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION  eassspes

Refer to DTC P0560.

GENERAL DESCRIPTION  essssro

Refer to DTC P0560.

DTC DESCRIPTION  essesae:

ECM sets DTC P0563 if the ECM detects system voltage higher than the possible range of battery voltage.

DTC DETECTING CONDITION  eocrecer

Item Detecting Condition

Possible Cause

DTC Strategy  Electrical check

* No relevant failure

Enable Conditions |, \/picle speed - 10kph(6mph)

Threshold Value  Voltage after main relay when ON 16V
Diagnostic Time * 30 sec.
MIL On Condition e 2 Driving Cycles

» Contact resistance in
connectors
 Faulty charging system

SCHEMATIC DIAGRAM  caisrras

Refer to DTC P0560.

SIGNAL WAVEFORM AND DATA  esspzoss

Refer to DTC P0560.

MONITOR DTC STATUS  ecosseeo

[L| NOTE

If any codes relating to system voltage(P0563) is stored, do ALL REPAIRS associated with those codes before pro-

ceeding with troubleshooting
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Press F4(DTAL) to select DTC information from the DTCs menu

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions
4. Read "DTC Status" parameter

5. Is parameter displayed "History(Not Present) fault"?

[L| NOTE
- History (Not Present) fault : DTC occurred but has been cleared.
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- Present fault : DTC is occurring at present time.

M=)

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

procedure.

Go to next step as below.

SYSTEM INSPECTION  es1104c

1. Start the engine and raise the engine speed to 2,500~3,000 RPM

2. Turn ON all electrical loads by turning on the headlamps, and by turning on the high blower motor, etc

3. Monitor the battery(ignition) voltage parameter on the Scantool data list

SPECIFICATION

Ambient temperature () Reference Voltage(V)
-20(-4) Approx. 14.2~15.4
20(68) Approx. 14.0~15.0
60(140) Approx. 13.7~14.9
80(176) Approx. 13.5~14.7

4. Is the battery voltage within the specification?

M=)

Go to next step as below.

Possibility of charging system malfunction. Repair or replace alternator and battery. Refer to Charging System
group in Workshop manual. And then go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION

E98C8C2A

1. Many malfunctions in the electrical system are caused by poor harness(es) 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
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FLA -304 FUEL SYSTEM

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ecresen2

Refer to DTC P0560.
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DTC TROUBLESHOOTING PROCEDURES FLA -305

DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)
ERROR

COMPONENT LOCATION  E4ssosas

SLDF17349L

GENERAL DESCRIPTION  espsors

A malfunction is detected by using a checksum technique for verifying data. The digital data is composed of zeros and
ones. A checksum is the total of all ones in a string of data. By comparing the checksum value with a stored value, a
malfunction can be detected.

DTC DESCRIPTION  ecipiac

The ECM monitors RAM areas and communication connections between microcontroller and output drivers and sets DTC
PO605 if failure is detected.

DTC DETECTING CONDITION  eeesosns

Item Detecting Condition Possible Cause
DTC Strategy * Check RAM Area / Communication connections
Enable Conditions * Ignition ON « Contact resistance in
Threshold Value * RAM test/Checksum/SPI communication : Failure connectors
Diagnostic Time » 0.1 second * Faulty PCM
MIL On Condition * Immediate

MONITOR DTC STATUS  eesesces
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?
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FLA -306 FUEL SYSTEM

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

BACK UP VOLTAGE INSPECTION  esrrea0s

=

w

Ignition "OFF"
Disconnect ECM connector
Ignition "ON"

Measure voltage between terminal 6 of the ECM harness connector and chassis ground

Specification : Remain stable at battery voltage

5.

Are circuits remaining stable at battery voltage?
YES

Using a scan tool, check ECM software version and upgrade as necessary. If version is the newest one, check
ECM for contamination, deterioration, or damage. 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.

[LI| NOTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

m TPS adaptation procedure
1. Erase previous TPS adaptation value using Scan tool.
2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions

Enable conditions : Battery 10V  Intake Air Temp. 5.3 (415 ) 53 (415 )
Engine CoolantTemp. 99.8 (2116 )

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

If voltage fluctuates, check circuit for loose, bent or corroded terminals, Repair as necessary and go to "Verification
of Vehicle Repair" procedure
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DTC TROUBLESHOOTING PROCEDURES FLA -307

VERIFICATION OF VEHICLE REPAIR  essasesr

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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

IDTC P0625 GENERATOR FIELD/F TERMINAL CIRCUIT LOW

GENERAL DESCRIPTION  esseen

Alternator output and power demand of all electrical loads and systems must be matched to each other as ideally as
possible so that the entire system is reliable and trouble-free in operation. The ECM monitors alternator output deviation

from the signal of the FR terminal of the alternator when the engine is running

DTC DESCRIPTION

E17C7853

ECM sets DTC P0625 if the ECM detects output duty signal lower than the possible range of a properly operating alter-

nator

DTC DETECTING CONDITION  Eeiporaeo

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Electrical Check

Case 1

Enable

Time after ignition ON  0.1sec.
Engine speed=0
No relevant failure

Conditions
Case 2

No relevant failure

Battery voltage 16V

600 Engine speed(rpm) 4000
Coolant temp. 74 (165 )

Threshold Case 1

Alternator load  15%

Value Case 2

Alternator load 2%

Diagnostic | Case 1

1 sec.

Time Case 2

20sec.

MIL On Condition

» Short to battery in harness
» Poor connection or damaged
harness
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DTC TROUBLESHOOTING PROCEDURES FLA -309

SCHEMATIC DIAGRAM  ezsnacss

[Circuit Diagram] [Connection Information]
ALTERNATOR (E34) ECM(CBG-K) Terminal Connected to Function
3 ECM CBG-K (74) Control(FR)
3

{74 - Control(FR)

[Harness Connector]

[04]o3[92]91]00[80[8s]e7[s6les]B4le3]82 81B0[79]78]77[76]75[74] 73] [ T3
[72]71]70l69le8]67]66l65[64]63]62]61[60]59]58]57[56[55]54|53[52] 51|

[ 1 [ 1 1 [ ] 413
[50[a]48[47[46[45]44]43[42]41]40[39[38]37[36]35[34[33[32[31[30] 29 |

[28[27]26[25]2a|23[22[21[20[ 9] 18|17 [16[15 [1a]13[12iafi0] o8] 7 | L2 11

E34 CBG-K
ALTERNATOR ECM

SLDF17310L

SIGNAL WAVEFORM AND DATA  eoopssss

FrE M s.ev EFEEBRE cHiEsew FrE SR Pe8 CHHESA®W FE (DR -2 v EEBE cHEs.aw
FIIF:=592, Sl BUE! 7.8 U Mas! 184 U |[iR:=169. 50 GUE: 7.8 U e 10T U [IFC-301. Bl GUEI=169. 540 MAH! 42,880
FEEQ: GRG0 He  BUTY: TRY FEEQ: GR.G61 He BTV 6% % F R 01 M DY B

|_'| o e

URR AR R AL REIA RS R

| Y [Boon] [cums| [neno| [ece] [new| || Y [2oon [cums] [riemo]| [kece] [nemi] voiy | ETET [vory] [ane | [comi] [nemi|
Signal waveform at alternator #3 terminal
Fig. 1) Normal waveform with ignition "ON"

Fig. 2) All electrical load "OFF" with idle
Fig. 3) A/C, Rear defrost, Head lamp "ON" with idle

SLDF17407L

MONITOR DTC STATUS  esssseon

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?
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FUEL SYSTEM

[LJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

procedure.

Go to next step as below.

SYSTEM INSPECTION  eosssens

1. Start the engine and raise the engine speed to 2,500~3,000 RPM

2. Turn ON all electrical loads by turning on the headlamps, and by turning on the high blower motor, etc

3. Monitor the battery(ignition) voltage parameter on the Scantool data list

SPECIFICATION :

Ambient temperature () Reference Voltage(V)
-20(-4) Approx. 14.2 ~ 15.4
20 (68) Approx. 14.0~15.0
60 (140) Approx. 13.7~14.9
80 (176) Approx. 13.5~14.7

4. Is the battery voltage within the specification?

YES

Go to next step as below

Possibility of charging system malfunction. Repair or replace alternator and battery. Refer to Charging System
group in Workshop manual. And then go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  e7soeecs

1. With ignition OFF, disconnect alternator connector

2. Ignition "ON"  Engine "OFF"

3. Measure voltage between terminals 3 of the alternator harness connector and chassis ground

Specification : Approx. 9~10V
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DTC TROUBLESHOOTING PROCEDURES FLA -311

E34

3.Control(FR)

SLDF17311L

(L] NOTE

Normal waveform with ignition "ON"

FR MR s6v FEER ciBS.av
MIN:-298.1mU AVE: 9.3 U MAX: 12.3 V
FREQ: 166.67 Hz DUTY: 79 X

_m |200h| |-cu1'13|-|r1i:r1d| |hEdD| -| HENU -|

LFLG409A
4. s voltage within the specification?
YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eapesser

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.
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FLA -312 FUEL SYSTEM

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esroscep

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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FLA -313

IDTC P0626 GENERATOR FIELD/F TERMINAL CIRCUIT HIGH

GENERAL DESCRIPTION  esgeo22a

Refer to DTC P0625.

DTC DESCRIPTION 7320805

ECM sets DTC P0626 if the ECM detects output duty signal higher than the possible range of a properly operating alter-

nator.

DTC DETECTING CONDITION  eazoorrc

ltem

Detecting Condition

Possible Cause

DTC Strategy  Electrical check

« Time after ignition ON  0.1sec.
Enable Conditions « Engine speed=0

* No relevant failure

* Open or short to ground
in harness

» Faulty charging system

Threshold Value o Alternator load  35%
Diagnostic Time » lsec.
MIL On Condition ° -

SCHEMATIC DIAGRAM  caissss

Refer to DTC P0625.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0625.

MONITOR DTC STATUS  ecoarrss

Refer to DTC P0625.

SYSTEM INSPECTION  esrs2zre

1. Start the engine and raise the engine speed to 2,500~3,000 RPM.

EC6E9ES86

2. Turn ON all electrical loads by turning on the headlamps, and by turning on the high blower motor, etc.

3. Monitor the battery(ignition) voltage parameter on the Scantool data list.

SPECIFICATION :

Ambient temperature () Reference Voltage(V)
-20(-4) Approx. 14.2 ~ 154
20 (68) Approx. 14.0~15.0
60 (140) Approx. 13.7~14.9
80 (176) Approx. 13.5~14.7
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FLA -314 FUEL SYSTEM

4. Is the battery voltage within the specification?

YES
Go to next step as below.

Possibility of charging system malfunction. Repair or replace alternator and battery. Refer to Charging System
group in Workshop manual. And then go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  earasesa
1. With ignition OFF, disconnect alternator connector.
2. Ignition "ON"  Engine "OFF".

3. Measure voltage between terminals 3 of the alternator harness connector and chassis ground.

Specification : Approx. 9~10V

E34

4

4. s voltage within the specification?

3.Control(FR)

SLDF17311L

YES
Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  erocera

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

=S

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eosnasse

Refer to DTC P0625.
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FLA -316 FUEL SYSTEM
IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT |

GENERAL DESCRIPTION  ecaosssa

The Malfunction Indicator Lamp (MIL), which is located in the instrument cluster, comes on to notify the driver that there
may be a problem with the vehicle and that service is needed. Immediately after the ignition switch turns on, the malfunc-
tion indicator lamp is lit to indicate that the MIL operates normally and goes off after starting

DTC DESCRIPTION  eoscarsr

ECM sets DTC P0650 if the ECM detects that the MIL control line is open or short circuit to ground or battery line.

DTC DETECTING CONDITION  esresess

Item Detecting Condition Possible Cause
DTC Strategy Electrical Check

» Open or short between
MIL and ECM

Short to ground or battery or line break » Short to ground or battery
or line break

e Burned out MIL bulb

Enable Conditions

6V  Battery voltage 16V

Threshold Value

Diagnostic Time e 10 sec.
MIL On Condition . -
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SCHEMATIC DIAGRAM  ecoscasc

[Circuit Diagram] [Connection Information]
ECM(CBG-K)
MIL Terminal Connected to Function
16
52 - MIL Gontral 16 ECM CBG-K (92) MIL Control
® 10 IG SIW Power
10
» Ignition S/W

[Harness Connector]

=Tl

T
10/9|8|7|6]5]4]3]2]1
|20]19[18[17[16]15]14|13]12]11] i

lo4]93[o2]o1]o0]89[88]s7]86]85]84[83[82[81]80]7978] 7 7[76]75]74] 73]
MOL-A |72|7l|70|69|68|67|66|65|64|63|62|61 60|59|58|57|56|55|54|53|52| 51|
4

|50|49|48|47|46|45|44|43|42|41|40|39 38|37|36|35|34|33|32|3l|30| 29|
[28]27]26]25]24|23[22[21]20]10[18 17|16 15[14]13[12[11]10[ 9 [ 8] 7 | L2

—
12|11{10|/9|8|7|6|5|4|3|2]|1 E CBG-K
24|23|22|21|20|19|18|17|16|15|14|13 ECM
MO01-B
CLUSTER

SLDF17312L

MONITOR DTC STATUS  eesscirr

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

5. Is parameter displayed "History(Not Present) fault"?

[LJ|NoTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

M=)

Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, con-
tamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.
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Go to next step as below.

CONTROL CIRCUIT INSPECTION  ezasse07

Ignition "OFF"

Disconnect ECM connector

Ignition "ON"  Engine "OFF"

Using a suitable wire, jumper the terminal 92 of the ECM harness connector to chassis ground.
Is MIL bulb illuminated?

YES

Go to next step as below

Remove instrument cluster and inspect MIL bulb. If it is burned out, replace bulb. If bulb is okay, locate source of
open between bulb and Meter Fuse. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Remove wire from ECM harness connector

Does MIL bulb go out?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check for source of short to GND between bulb and ECM. Repair as necessary and go to "Verification of Vehicle
Repair" procedure

VERIFICATION OF VEHICLE REPAIR  eiccasrs

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.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.

Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC
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Go to the applicable troubleshooting procedure.
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IDTC P0700 TCU REQUEST FOR MIL ON

GENERAL DESCRIPTION  eosasus

The TCM can request activation of the MIL lamp Via a communication line to the ECM. This is only a request from TCM
to ECM to turn the MIL on. The fault code is stored in the TCM. Select Transaxle system on the Scantool and monitor
DTC related automatic transaxle system.DO ALL REPAIRS associated malfunction with A/T.

DTC DETECTING CONDITION  espzors

Item

Detecting Condition

Possible Cause

DTC Strategy

TCU request via CAN

Enable Conditions

Battery voltage 10V
Engine speed 32 rpm
Time after ignition ON  0.5sec.

Threshold Value

Failure from TCU

Diagnostic Time

10 ms

MIL On Condition

Controlled by TCM

« Transaxle system

MONITOR DTC STATUS  esiseac

1. Thisis only a request from TCM to ECM to turn the MIL on. The fault code is stored in the TCM. The Freeze Frame
Data is stored in the ECM under the PO700 request code. Be sure to retrieve freeze frame data before clearing code

P0O700 from ECM.

2. Check the transaxle system.
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FLA -321

IDTC P1505 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #1

COMPONENT LOCATION  Eeioe2sro

GENERAL DESCRIPTION  eprcaaea

SLDF17236L

The Idle Speed Control Actuator(ISCA) is installed on the intake manifold and controls the intake airflow that is bypassed
around the throttle plate to keep constant engine speed when the throttle valve is closed. The function of the ISCA valve is
to maintain idle speed according to various engine loads and conditions, and also to provide additional air during starting.
The ISCA valve consists of an opening coil, a closing coil, and a permanent magnet. Based on information from various
sensors, the ECM controls both coils by grounding their control circuits. According to the control signals from the ECM,
the valve rotor rotates to control the by pass airflow into the engine.

DTC DESCRIPTION

E21BFEC2

ECM sets DTC P1505 if the ECM detects that the ISCA(OPEN) control circuit is open or short to ground.

DTC DETECTING CONDITION  esessace

Item

Detecting Condition

Possible Cause

DTC Strategy

Electrical Check

Enable Conditions

10V  Battery voltage 16V
20% PWM output  80%

Threshold Value

Short to ground or line break

Diagnostic Time

2 sec.

MIL On Condition

2 Driving Cycles

Open or short to ground
in harness

Contact resistance in
connectors

Faulty ISCA valve

SPECIFICATION  esssacrs

Temperature

Opening Coil(Q)

Closing Coil(Q)

20 (68 )

11.1~12.7

14.6~16.2
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SCHEMATIC DIAGRAM  eossecra

[Circuit Diagram] [Connection Information]
ISCA(CBG26) | ECM(CBG-K)
[89- ISCA [OPEN] Control _ :
Terminal Connected to Function
2 After Main Relay 1 ECM CBG-K (89) ISCA (OPEN) Control
2 Main Relay Power Supply (B+)
3 [0- ISCA [CLOSE] Control 3 ECM CBG-K (90) | ISCA (CLOSE) Control

[Harness Connector]

[04]o3]92[o1]00]89]88]87]86]85]84]83][82]81]80[ 70787 7[76]75[74] 73]
[72[71]70]69l68]67]66l65]64]63l62]6 1]60[59]58[57]56[55[54]53[52[ 51|
1 J L J J L ]

4|3
m [50[ao[g]a7]aslas[a4[43]a2]41]40][39]38[37[36[35[34[33[32[31[30[ 29]
[28[27[26]25]24]23]22]21]20[10[18[17[16]15[14[13]12]1a]i0 9|8 | 7| L2 11

CBG26 - CBG-K
ISCA ECM

SHDF16313L

SIGNAL WAVEFORM AND DATA  ersecass

FE [ 5.8V 2.8 nS [ SRR

MIN: 42.8nY AVE: 18.6 VY HMaxk: 15.3 VU
FMIN: 164.8nY AVE: 4.8V HaH: 15.6 U

o aaa o pammem v anAw e e

[zoom]| [curs]| [mEMO] [RECD| [MENU]

Fig 1) The above waveforms are the voltage signals generated when the ISCA operates. This ISCA is a duty type
and the time opened determines the duty amount. The left side is the waveform of the ISCA Opening coil
during idle.

The right side is the waveform of the ISCA Closing coil during idle.

SHDF16299L

MONITOR DTC STATUS  espsras0

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.
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DTC TROUBLESHOOTING PROCEDURES FLA -323

4. Read "DTC Status" parameter.
5. Is parameter displayed "History(Not Present) fault"?

(L NoTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

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

Go to next step as below.

COMPONENT INSPECTION  Eeieszcap
1. Ignition "OFF".
2. Disconnect ISCA valve connector.

3. Measure resistance between terminals 1 and 2 of the valve connector(Component side).

SPECIFICATION

Temperature Opening Coil(Q)

20 (68 ) 11.1~12.7

CBG26
1.ISCA(Open)

2.Battery
@ 3.ISCA(Close)

SHDF16314L
4. s resistance within the specification?
YES
Go to next step as below.

Check ISCA for contamination, deterioration, or damage. Substitute with a known-good ISCA and check for proper
operation. If the problem is corrected, replace ISCA and then go to "Verification of Vehicle Repair" procedure.
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FLA -324 FUEL SYSTEM

POWER CIRCUIT INSPECTION  essisoos
1. Ignition "ON"  Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the Specification?
YES

Go to next step as below.

Check for an open or short to ground in the power supply circuit between the ISCA valve and main relay. Repair
as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eosz2120

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

Specification : Approx. 2~4V

2. Is voltage within the Specification?

YES

Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  eserosos

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.

Thoroughly check for poor connection between ECM and component: backed out terminal, improper mating,
broken locks or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.
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DTC TROUBLESHOOTING PROCEDURES FLA -325

VERIFICATION OF VEHICLE REPAIR  e2o2s80s

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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FLA -326 FUEL SYSTEM
IDTC P1506 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #1

COMPONENT LOCATION  eogsorio

Refer to DTC P1505.

GENERAL DESCRIPTION  ezs7cec2

Refer to DTC P1505.

DTC DESCRIPTION  epi7acso

ECM sets DTC P1506 if the ECM detects that the ISCA(OPEN) control circuit is short to battery.

DTC DETECTING CONDITION  esircrao

ltem Detecting Condition Possible Cause
DTC Strategy » Electrical Check

Enable Conditions - 10V Battery voltage = 16V » Short to battery in harness

* 20% PWM output  80% « Contact resistance in

Threshold Value » Short to battery connectors
* Faulty ISCA valve

Diagnostic Time e 2 sec.

MIL On Condition e 2 Driving Cycles

SPECIFICATION  e1149860

Refer to DTC P1505.

SCHEMATIC DIAGRAM  esios10

Refer to DTC P1505.

SIGNAL WAVEFORM AND DATA  essousr

Refer to DTC P1505.

MONITOR DTC STATUS  ecospsee
Refer to DTC P1505.

COMPONENT INSPECTION  esceooso
1. Ignition "OFF".

2. Disconnect ISCA valve connector.

3. Measure resistance between terminals 1 and 2 of the valve connector(Component side).
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DTC TROUBLESHOOTING PROCEDURES FLA -327
SPECIFICATION

Temperature Opening Coil(Q)

20 (68 ) 111 ~ 12.7

CBG26
1.ISCA(Open)

2.Battery
@I 3.ISCA(Close)

SHDF16314L

4. s resistance within the specification?

YES
Go to next step as below.

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

POWER CIRCUIT INSPECTION eopsccac
1. Ignition "ON"  Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the Specification?

YES
Go to next step as below.

Check for an open or short to ground in the power supply circuit between the ISCA valve and main relay. Repair
as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  ercaasse

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

Specification : Approx. 2~4V

2. Is voltage within the Specification?
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FLA -328 FUEL SYSTEM

YES
Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  eazasper

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.

Thoroughly check for poor connection between ECM and component: backed out terminal, improper mating,
broken locks or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

VERIFICATION OF VEHICLE REPAIR eseoriss

Refer to DTC P1505.
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DTC TROUBLESHOOTING PROCEDURES FLA -329
IDTC P1507 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #2

COMPONENT LOCATION  esoossas

Refer to DTC P1505.

GENERAL DESCRIPTION  essaocos

Refer to DTC P1505.

DTC DESCRIPTION  eor22ccr

ECM sets DTC P1507 if the ECM detects that the ISCAV(CLOSE) control line is open or short to ground.

DTC DETECTING CONDITION  eospeiso

Item Detecting Condition Possible Cause
DTC Strategy » Electrical Check
Enable Conditions « 10V  Battery voltage 16V * Open or short to ground
« 20% PWM output 80% in harness
: » Contact resistance in
Threshold Value » Short to ground or line break eonnect e
Diagnostic Time * 2 sec. » Faulty ISCA valve
MIL On Condition e 2 Driving Cycles

SPECIFICATION  eseorres

Refer to DTC P1505.

SCHEMATIC DIAGRAM  eanreors

Refer to DTC P1505.

SIGNAL WAVEFORM AND DATA  ciseisar
Refer to DTC P1505.

MONITOR DTC STATUS  essrsaec

Refer to DTC P1505.

COMPONENT INSPECTION  ecarssco

1. Ignition "OFF".

2. Disconnect ISCA valve connector.

3. Measure resistance between terminals 2 and 3 of the valve connector(Component side).
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FLA -330 FUEL SYSTEM

SPECIFICATION

Temperature Opening Coil(Q)

20 (68 ) 14.6 ~ 16.2

CBG26
1.ISCA(Open)

2.Battery
@ 3.ISCA(Close)

SHDF16318L
4. s resistance within the specification?
=S
Go to next step as below.

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

POWER CIRCUIT INSPECTION  eeerscas

1. Ignition "ON"  Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the Specification?
YES

Go to next step as below.

Check for an open or short to ground in the power supply circuit between the ISCA valve and main relay. Repair
as necessary and go to "Verification of Vehicle Repair” procedure.

SIGNAL CIRCUIT INSPECTION  epprasec

1. Measure voltage between terminal 3 of the valve harness connector and chassis ground.

Specification : Approx. 1~2V

2. Is voltage within the Specification?
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DTC TROUBLESHOOTING PROCEDURES FLA -331

YES
Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  eresesos

1. Many malfunctions in the electrical system are caused by poor harness(es) 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.

Thoroughly check for poor connection between ECM and component: backed out terminal, improper mating,
broken locks or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair"
procedure .

VERIFICATION OF VEHICLE REPAIR  esoeancs

Refer to DTC P1505.
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FUEL SYSTEM

IDTC P1508 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #2

COMPONENT LOCATION  ecessooe

Refer to DTC P1505.

GENERAL DESCRIPTION  eogssses

Refer to DTC P1505.

DTC DESCRIPTION  e7osrees

ECM sets DTC P1508 if the ECM detects that the ISCA(CLOSE) control circuit is short to battery.

DTC DETECTING CONDITION  essoppe:

Item Detecting Condition

Possible Cause

DTC Strategy  Electrical Check

« 10V  Battery voltage 16V
e 20% PWM output  80%

Enable Conditions

Threshold Value e Short to battery
Diagnostic Time e 2 sec.

Fail Safe « PCM controls idle speed with predetermined value
MIL On Condition e 2 Driving Cycles

e Short to battery in harness

e Poor connection or damaged
harness

» Faulty ISCA valve

SPECIFICATION  e6rpaiea

Refer to DTC P1505.

SCHEMATIC DIAGRAM  evos14es

Refer to DTC P1505.

SIGNAL WAVEFORM AND DATA  essaress

Refer to DTC P1505.

MONITOR DTC STATUS  eseeoe20

Refer to DTC P1505.

COMPONENT INSPECTION  eesooose

1. Ignition "OFF"

2. Disconnect ISCA valve connector

3. Measure resistance between terminals 2 and 3 of the valve connector(Component side)
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DTC TROUBLESHOOTING PROCEDURES FLA -333
SPECIFICATION

Temperature Opening Coil(Q)

20 (68 ) 14.6 ~ 16.2

CBG26
1.ISCA(Open)

2.Battery
@ 3.ISCA(Close)

SHDF16318L
4. s resistance within the specification?
YES
Go to next step as below.

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

POWER CIRCUIT INSPECTION  espsess?

1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. B+

3. Is voltage within the Specification?
YES

Go to next step as below

Check for an open or short to ground in the power supply circuit between the ISCA valve and main relay. Repair
as necessary and go to "Verification of Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  esorasss

1. Measure voltage between terminal 3 of the valve harness connector and chassis ground

Specification : Approx. 1~2V

2. Is voltage within the Specification?
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FLA -334 FUEL SYSTEM

YES
Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  essr2830

1. Many malfunctions in the electrical system are caused by poor harness(es) 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

Thoroughly check for poor connection between ECM and component: backed out terminal, improper mating,
broken locks or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

VERIFICATION OF VEHICLE REPAIR e7722810

Refer to DTC P1505.
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DTC TROUBLESHOOTING PROCEDURES FLA -335
IDTC U0001 CAN COMMUNICATION MALFUNCTION |

GENERAL DESCRIPTION  eoseesat

A communication line exists between the Engine Control Module(ECM) and the Transaxle Control Module(TCM). The
communication is through a Control Area Network(CAN). Without CAN communication, an independent pin and wiring
is needed to receive a sensor information from a ECM. The more information to be communicated, the more wirings is
required. In case of CAN communication type, all the information need to be communicated among control modules such
as ECM and ABS control module use CAN lines.

DTC DESCRIPTION  ezsecsca

The ECM determines CAN communication error and sets DTC U0001 if communication with other control devices (e.g.
ABS) via CAN is impossible or ECM detects that communication time via CAN exceeds threshold value.

DTC DETECTING CONDITION  Eeororee

Item Detecting Condition Possible Cause

DTC Strategy » Check CAN message transfer status

e Battery voltage 10V
e Delay time 0.5 sec.

Enable Conditions * Open or short in CAN line

» Poor connection or damaged

Threshold Value » 20 wrong messages received by ECM harness

v =t n * Faulty ECM
Diagnostic Time » 20 wrong messages received by ECM
MIL On Condition » 2 Driving Cycles

SCHEMATIC DIAGRAM  eis20n0r

[Circuit Diagram] [Connection Information]
ABS ECM(CBG-K)
[77- CAN [High] Terminal Terminal Function
3 ECM CBG-K (77) CAN(HIGH)
TeM 6 ECM CBG-K (78) CAN(LOW)

CAN RESISTER

[78- CAN [Low]

[Harness Connector]

[94]o3]92]91]00]s9[88]87]8s6[85]84[83]82] 8 1]80]79[78[77]76]75[74] 73]
[72]71]70l69l68]67]66l65[64]63]62]61[60[59]58]57]56[55]54|53[52] 51|
1 J L ] J L ]

[50]ao]48]47[a6]45]44]43[42]41]40][39]38]37]36[35]34]33[32[31[30] 29]
[28[27]26]25]24]23[22]21[20]19]18]17[16]15[14[13[12]11]10] 98] 7|

CBG-K
ECM

SLDF17320L
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FLA -336 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esaripac

R El1.0V 18 mS

MIN: Z.4 V AVE: 2.9V HaX: 3.6V
MIN: 1.5 V AVE: Z.4 U HMAx: Z.6 U

| %Y [zoon| [curs] [mEno | [RECD] [MENU]

Fig.1) Normal waveform with ignition ON

LFLG401A

MONITOR DTC STATUS  ecreers

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
5. Is parameter displayed "History(Not Present) fault"?
(L] NoTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

=S

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

Go to next step as below.

SIGNAL CIRCUIT INSPECTION  essssr3a
CHECK CAN COMMUNICATION LINE FOR OPEN
1. Ignition "OFF"

2. Disconnect ECM harness connector

3. Measure resistance between terminals 77 and 78 of the ECM harness connector.
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DTC TROUBLESHOOTING PROCEDURES FLA -337

Specification : Approx. 110 ~ 130 Q

77. CAN High
78. CAN Low

[94]03]02]91]o0[e9]s8][87]86]ss[e4]83[82]81[80]7o[78]77[76]75]74] 73 n.
P\ EE e e EE r -

|72[71]70]e9le8]67[66l65]64]63f62]6 1|6 0[59]58|57]36|58[54]5352 51|
[ T I I T 1 413

[50Jao[48]a7]46[as]44]43]a2]41]a0[39[38]37[36]35[4[3832[31[30] 29] ..
|28[27]26]25]24]23]22[21]20]19]1 81 7]16[1 5[4 13[A2[ 1 T[10[ o[B8 7| L

@

4. s resistance within the specification?

SHDF16321L

YES

Go to next step as below

Check for open in wiring related to the CAN communication(ECM, EPS, MTS and vertical resistor at the junction

box.). Repair as necessary and then go to "Verification of Vehicle Repair" procedure

[LI|NoTE
Vertical Resistor Resistance : Approx. 110~130Q

CHECK CAN COMMUNICATION LINE FOR SHORT TO GROUND
1. Measure resistance between terminal 77 of the ECM harness connector and chassis ground.

2. Measure resistance between terminal 78 of the ECM harness connector and chassis ground.

Specification : Infinite(above 10 )

77. CAN High
78. CAN Low

[94[03[02[91]o0]8o[s8[87[86[es]e4[83[82 81807 o[78[77[76]75[74] 73 n.

P\ EE e e e r -

|72[71]70]e9le8]67[66l65]64]63f62]6 1|6 0[59]58|57]36|56[54]5352 51| .
4|3

| 1| 1 1 1| 1
[50Jao[48]a7]46[as]44]43]a2]41]a0][39[38]37[36]35[34[dB[32[31[30] 29] ..
2827 26[25]2423)22 21 20]10 1817 [16 |15 a3l tztio[ o [8 ] 7| L2 11

SHDF16322L

3. Is resistance within the specification?
=S

Go to next step as below
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FLA -338 FUEL SYSTEM

Repair CAN communication line for a short to ground. And then go to "Verification of Vehicle Repair" procedure

CHECK CAN COMMUNICATION LINE FOR SHORT TO BATTERY

1. Disconnect the connectors related to the CAN communication

n

Ignition "ON"  Engine "OFF"
3. Measure voltage between terminal 77 of the ECM harness connector and chassis ground.

4. Measure voltage between terminal 78 of the ECM harness connector and chassis ground.

Specification : Approx. 0V

77. CAN High
78. CAN Low

[o4]o3fo2]o1]o0]80[88[87[s6[es]e4]s3]82[81[so]7ol78[77]76]75[74] 73] n
|72[71]70ledl68]67]66l65[64]63]62]6 1]60]59]58]5 756|596 54/53[52] 51| ..

[ 1] T 1] 1] T 1] 413
[50]ao]48[47[46[45[44]43]42]41{a0[39]38[37]36[35[34|dB[32[31]30[ 29] ..
[28[27]26]25]24]23[22[21]20]19[18[1 7[16[15[L4[13[ Tk [10[ 98] 7] 1

SHDF16323L

5. Is voltage within the specification?
YES
Go to next step as below

Repair CAN communication line for a short to battery. And then go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  epociess

1. Many malfunctions in the electrical system are caused by poor harness(es) 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 next step as below.

COMPONENT INSPECTION  esrevese

1. Ignition "OFF"
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DTC TROUBLESHOOTING PROCEDURES FLA -339

2. Measure resistance between terminals 77 and 78 of the ECM connector(ECM side)

Specification : Approx. 110~130Q

77. CAN High
78. CAN Low

[94]03]92[91]90]89]8s[87[86les5]s4]83[s 28 1l80]7of78]77[76]75]74] 73] H
72[71]70[69l68]67|66l65[6463l62]6 1|60]59[58[5736]58|54]53[52[ 51|

[ 1] [ ] 1] 1 413
[50[a9]48]47[46[45[44]43]42]41|a0]39[38[37[36[35[34[38[32[31]30 29] ..
2827 [26]25]2423)22 21 ]20]10[t8[i7]16 |15 a3z id[io o [8 ] 7| L2 11

@

3. Is resistance within the specification?

SHDF16321L

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Check ECM for contamination, deterioration, or damage. 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  ecossene
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. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

IDTC U0101 CAN COMMUNICATION MALFUNCTION (ECM/PCM - TCM) |

GENERAL DESCRIPTION  eassaica

Refer to DTC U0O0O01.

DTC DESCRIPTION  es20602a

The ECM determines CAN communication error and sets DTC U0101 if no message received from TCM

DTC DETECTING CONDITION  eseorres

Item Detecting Condition

Possible Cause

DTC Strategy e Check CAN message transfer status

- Battery voltage 10V

« Delay time 0.5 sec.

Enable Conditions « Engine speed &gt;32rpm

Threshold Value * No message from TCM
Diagnostic Time e 0.1 sec.
MIL On Condition e 2 Driving Cycles

» Poor connection or damaged
harness
e Faulty ECM

SCHEMATIC DIAGRAM  earreeir

Refer to DTC U00OL1.

SIGNAL WAVEFORM AND DATA  essassce

Refer to DTC UO00OL1.

MONITOR DTC STATUS  esccine

Refer to DTC U00O01.

COMPONENT INSPECTION  ecpszcoz

1. Ignition "OFF".

2. Measure resistance between terminals 77 and 78 of the ECM connector(ECM side).

Specification : Approx. 110~130Q
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DTC TROUBLESHOOTING PROCEDURES FLA -341

77. CAN High
78. CAN Low

[94]93[02[91[00]89]s8[s7[86[8584]83[8281]80[70f78]77[76[75[74] 73] E
72[71]70[69l68]67|66l65[6463l62]6 1|60]59[58[5 73 6]58|54]53[52[ 51| ..
[ 1] [ ] 1] 1 413
[50[a9]48]47[46[45[44]43]42]41{a0]39]38[37[36[35[34[38[32[31]30 29] ..
| 22 ] 2 s 2 2 2 2 S S X 2 ) 2 | O I I e

@

3. Is resistance within the specification?

SHDF16321L

YES
Go to next step as below.

Check ECM for contamination, deterioration, or damage. 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.

TERMINAL AND CONNECTOR INSPECTION  epzscoss

1. Many malfunctions in the electrical system are caused by poor harness(es) 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?

M=)

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

Check for continuity in wiring related to the CAN communication line(ECM, EPS, MTS and vertical resistor at the
junction box.). Repair as necessary and then go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR eszo7css

Refer to DTC U0001.
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FLA -342 FUEL SYSTEM
FUEL DELIVERY SYSTEM

COMPONENT LOCATION  ecssoirs

7 6 12 9 8 1
1. Fuel Tank 7. Leveling Hose
2. Fuel Pump 8. Canister
3. Fuel Filler 9. Fuel Tank Air Filter
4. Fuel Pressure Regulator 10. Hose (Canister <> Intake Manifold)
5. Fuel Pump Plate Cover 11. Hose (Canister <> Fuel Tank)
6. Fuel Filler Hose 12. Hose (Canister <> Atmosphere)

SLDFL7122L
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FUEL DELIVERY SYSTEM FLA -343

FUEL PRESSURE TEST easers:

1. PREPARING

1. Remove the rear seat cushion (Refer to "SEAT" in BD group).
2. [Open the service cover (A).

2. RELEASE THE INTERNAL PRESSURE

1. [Disconnect the fuel pump connector (A).

2. [Btart the engine and wait until fuel in fuel line is exhausted.

3. [After the engine stalls, turn the ignition switch to OFF position
0 and disconnect the negative (-) terminal from the battery.

(L) NoTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed [
hose, otherwise fuel will spill out.

3. INSTALL THE SPECIAL SERVICE TOOL (SST) FOR MEASURING THE FUEL PRESSURE

1. [Disconnect the fuel feed hose from the delivery pipe.

/1\ CAUTION

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

2. Onstall the Fuel Pressure Gage Adapter (09353-38000) between the delivery pipe and the fuel feed hose.

3. [Connect the Fuel Pressure Gage Connector (09353-24000) to the Fuel Pressure Gage Adapter (09353-38000).
4. [Tonnect the Fuel Pressure Gage and Hose (09353-24100) to Fuel Pressure Gage Connector (09353-24000).
5. Connect the fuel feed hose to the Fuel Pressure Gage Adapter (09353-38000).

Fuel Pressure Gauge Fuel Pressure Gauge

and Hose = Connector
(09353-24100) (09353-24000)
Delivery Pipe

Fuel Feed Hose ‘

Fuel Pressure Gauge Adapter
(09353-38000)

SLDFL7123L
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FUEL SYSTEM

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

2. Connect the fuel pump connector.

1. Diconnect the negative (-) terminal from the battery.

3. Connect the battery negative (-) terminal.
4. Start the engine and measure the fuel pressure at idle.

Standard Value: 338 ~ 348 kpa (3.45 ~ 3.55 kgf/cn, 49.0 ~ 50.5 psi)

using the table below.

@® If the measured fuel pressure differs from the standard value, perform the necessary repairs

Condition

Probable Cause

Suspected Area

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
seating of the fuel-pressure
regulator.

Fuel Pressure Regulator

Fuel Pressure too High

Sticking fuel pressure
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 using the table below.

Condition

Probable Cause

Supected Area

Fuel pressure drops

is stopped

slowly after engine is Injector leak Injector
stopped

Fuel pressure drops The check val ithin th

immediately after engine € check valve within the Fuel Pump

fuel pump is open

WWW.DIGITALKHODRO.COM
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FUEL DELIVERY SYSTEM FLA -345

6. RELEASE THE INTERNAL PRESSURE

1. [Disconnect the fuel pump connector (A).

2. [Btart the engine and wait until fuel in fuel line is exhausted.

3. [After the engine stalls, turn the ignition switch to OFF position
O and diconnect the negative (-) terminal from the battery.

NOTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed O
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
0 (09353-24000).

2. [Disconnect the Fuel Pressure Gage Connector (09353-24000) from the Fuel Pressure Gage Adapter
0 (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.

/1\ 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

1. [Connect the battery negative (-) terminal.

2. [Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
O check that there is no fuel leakage from the fuel pressure gauge or connection part.

3. [f the vehicle is normal, connect the fuel pump connector.

SLDFL7124L
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FLA -346 FUEL SYSTEM

FUEL PUMP 2. Disconnect the fuel feed tube quick-connector (A).

REMOVAL (INCLUDING FUEL FILTER AND
FUEL PRESSURE REGULATOR) erauicsr

1. Preparation

1) Remove the rear seat cushion (Refer to "SEAT"
in BD group).

2) Open the service cover (A).

SLDFL7142L

3. Unscrew the fuel pump plate cover (B) with the special
service tool (SST No.: 09310-2B100) and remove the
fuel pump assembly.

Fuel Pump
Plate Cover

SLDF17137D

3) Disconnect the fuel pump connector (A).

Fuel Pressure
Regulator

Fuel Sender

SLDFL7143L

INSTALLATION  eraigoso

Installation is reverse of removal.

Fuel Pump Plate Cover Tightening : 60.0 ~ 70.0
N-m (6.1 ~ 7.1 kgf-m, 44.3 ~ 51.6 Ibf-ft)

SLDFL7141L

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 DELIVERY SYSTEM FLA -347

FUEL TANK 2. Disconnect the fuel feed quick-connector (A).

REMOVAL (INCLUDING FUEL FILTER AND
FUEL PRESSURE REGULATOR) eoacroat

1. Preparation

1) Remove the rear seat cushion (Refer to "SEAT"
in BD group).

2) Open the service cover (A).

SLDFL7144L
3. Lift the vehicle.

4. Remove the muffler assembly (Refer "INTAKE ANS
EXHUAUST SYSTEM" in EM group).

5. Support the fuel tank with a jack.

6. Disconnect the fuel filler hose (A) and the leveling
hose (B).

SLDF17137D

3) Disconnect the fuel pump connector (A).

SLDF17146D

SLDFL7141L

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

7. Disconnect the vacuum hose (A).

SLDF17147D

8. Disconnect the vacuum tube (A).

SLDF17148D

9. Unscrew the fuel tank band mounting nuts and re-
move the fuel tank.

INSTALLATION  ee133090

Installation is reverse of removal.

Fuel Tank Band Mounting Nuts : 39.2 ~ 54.0 N-m
(4.0 ~ 5.5 kgf-m, 28.9 ~ 39.8 Ibf-ft)
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FUEL DELIVERY SYSTEM FLA -349

FILLER-NECK ASSEMBLY 4. Remove the bracket mounting bolts (A) and remove

the filler-neck assembly.

REMOVAL EA32CE5A

1. Disconnect the fuel filler hose (A) and the leveling
hose (B).

SLDF17150D

INSTALLATION  ep1soces

SLDF17146D 1. Installation is reverse of removal.

2. Open the fuel filler door and unfasten the filler-neck
assembly mounting screws (A).

SCMFL6655D

3. Remove the rear-LH wheel, tire, and the inner wheel
house.
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