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GENERAL FL -3
SPECIFICATIONS  E1nd0na3
FUEL DELIVERY SYSTEM

Items Specification
Fuel Tank Capacity 55lit. (14.5 U.S.gal., 12.1 Imp.gal.)
Fuel Filter Type High pressure type
(built in Fuel Pump Assembly) yp gn p yp
Fuel Pressure Regulator Regulated K Kaf i
(built in Fuel Pump assembly) Fuel Pressure 338 ~ 348kpa (3.45 ~ 3.55kgf/ , 49.0 ~ 50.5psi)

Type Electrical, in-tank type
Fuel Pump - -
Driven by Electric motor

Fuel Retrun System Type 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

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) 156 ~ 1.74
40(104) 1.08 ~1.21

WWW.DIGITALKHODRO.COM

Temperature [ ( )]

Resistance ()

60(140)

0.54 ~ 0.62

80(176)

0.29 ~ 0.34

ENGINE COOLANT TEMPERATURE SENSOR (ECTS)

Type: Thermistor type
Specification

[FOR ECM (2 PIN)]

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

[FOR GAUGE (1 PIN)]

Temperature [ ( )] Resistance (Q)
60(140) 125
85(185) 42.6 ~ 54.2
110(230) 221 ~ 26.2
125(257) 15.2
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FUEL SYSTEM

THROTTLE POSITION SENSOR (TPS)

Type: Variable resistor type

Specification

Throttle Angle

Output Voltage (V)

CT 0.25 ~ 0.9
W.0.T Min. 4.0V
Iltems Specification

Sensor Resistance ()

16 ~24

HEATED OXYGEN SENSOR (HO2S)

Type: Zirconia (ZrO2) type

Specification

A/F Ratio Output Voltage (V)
Rich 0.6 ~1.0
Lean 0~04
Item Resistance (Q)
Heater Resistance (Q) Approx. 9.0 (20 )

CAMSHAFT POSITION SENSOR (CMPS)

Type: Hall effect type

CRANKSHAFT POSITION SENSOR (CKPS)

Type: Magnetic field sensitive Type

KNOCK SENSOR (KS)

Type: Piezo-electricity type

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

WWW.DIGITALKHODRO.COM

ACTUATORS

INJECTOR

Number: 4
Specification

Item

Specification

Coil Resistance (Q)

13.8~15.2[20 (68 )]

IDLE SPEED CONTROL ACTUATOR (ISCA)

Type: Double coil type
Specification

Item

Specification

Closing Coil Resistance

14.6 ~16.2[20 (68 )]

Q)
Opening C(Ogizl )Resistance 111~127[20 (68 )]
Duty (%) Air Flow Rate ( /h)
15 05~15
35 55 ~93
70 28.5 ~ 36.5
96 39.0 ~ 48.0

PURGE CONTROL SOLENOID VALVE (PCSV)

Specification

Item

Specification

Coil Resistance (Q)

16.0[20 (68 )]

CVVT OIL CONTROL VALVE (OCV)

Specification

Item

Specification

Coil Resistance (Q)

6.9~7.9[20 (68 )]
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IGNITION COIL

Type: Stick type
Specification

Item Specification

Primary Coil Resistance
©) 0.750+15 [20 (68 )]

Measurement is
impossible because a
diode is inserted

Secondary Coil
Resistance (k)
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FL -6 FUEL SYSTEM

SERVICE STANDARD  enspacas

BTDC 5° + 10°

Neutral,N,P-range

Ignition Timing

A/CON OFF
Idle Speed D-range 660 + 100 rpm
A/CON ON Neutral,N,P-range
D-range
TIGHTENING TORQUES  ecraesnc
ENGINE CONTROL SYSTEM
Item Kgf-m N-m Ibf-ft
PCM/ECM installation nuts 0.4~ 0.6 3.9~59 29~43
Manifold absolute pressure sensor installation bolt 0.8~12 7.8 ~11.8 58 ~ 8.7
Engine coolant temperature sensor installation 3.0~40 29.4 ~ 39.2 21.7 ~ 28.9
Throttle position sensor installation screws 0.15 ~ 0.25 15~25 1.1~18
Crankshaft position sensor installation bolt 08~1.2 7.8 ~11.8 58 ~ 8.7
Camshaft position sensor installation bolt 08~1.2 7.8 ~11.8 58 ~ 87
Knock sensor installation bolt 19~25 18.6 ~ 24.5 13.7 ~ 18.1
Heated oxygen sensor (Bank 1 / Sensor 1) installation 4.0 ~5.0 39.2 ~49.1 28.9 ~ 36.2
Heated oxygen sensor (Bank 1 / Sensor 2) installation 4.0 ~ 5.0 39.2 ~49.1 28.9 ~ 36.2
Idle speed control actuator installation screws 0.6 ~ 0.8 59~7.38 43 ~58
CVVT OQil control valve installation bolt 1676) ] b2 9.8 ~11.8 7.2~ 87
Ignition coil installation bolt 10~12 9.8 ~11.8 7.2 ~87
FUEL DELIVERY SYSTEM
Item Kgf-m N-m Ibf-ft
Fuel tank band mounting nuts 4.0 ~55 39.2 ~54.0 28.9 ~ 39.8
Fuel pump plate cover tightening 6.1~7.1 60.0 ~ 70.0 44.3 ~ 51.6
Delivery pipe installation bolts 20~ 25 19.6 ~ 245 145 ~ 18.1
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SPECIAL SERVICE TOOLS

EOFBCA35

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

EFDAO003C

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

WWW.DIGITALKHODRO.COM
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FL -8 FUEL SYSTEM

BASIC TROUBLESHOOTING  esana120

BASIC TROUBLESHOOTING GUIDE

| 1 | Bring Vehicle to Workshop

2 |Analyze Customer’s Problem

D Ask the customer about the conditions and environment relative to the issue
O (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

[ 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 ] M/T [0 A/T CICVT [ etc.
Production date Driving type (J 2wD (FF) [0 2WD (FR) [ 4WD
Odometer km/mile

Reading

2. SYMPTOMS

(] Engine does not turn over [] Incomplete combustion

L Unable to start (] Initial combustion does not occur

[ Difficult to start (] Engine turns over slowly [] Other
[J Rough idling [J Incorrect idling

(] Poor idling [J Unstable idling (High:— rpm, Low: rpm)
(] Other

[] Soon after starting [] After accelerator pedal depressed
[] After accelerator pedal released [ ] During A/C ON

L] Engine stall (] Shifting from N to D-range
[] Other
] Others L] Poor driving (Surge) L] Knocking [] Poor fuel economy

[ ] Back fire [_] After fire [] Other

3. ENVIRONMENT

Problem frequency [ ] Constant [] Sometimes ( ) [J Once only
(1 Other

Weather L] Fine [ Cloudy [] Rainy [] Snowy [] Other

Outdoor temperature Approx. OF

Place (] Highway [1 Suburbs [] Inner City [1 Uphill ] Downhill
[ ] Rough road [] Other

Engine temperature (1 Cold [J Warming up [] After warming up [] Any temperature

[ Starting [] Just after starting ( min) [ Idling [J Racing
Engine operation [ 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 | [J Normal [J DTC ( )
(Pre-check) | [J Freeze Frame Data

DTC
(J Normal [J DTC ( )

Check mode
[l Freeze Frame Data

5. ECM/PCM INFORMATION
ECM/PCM Part No.

ROM ID

SCMFL6150L
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FUEL SYSTEM

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.

]

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

WWW.DIGITALKHODRO.COM

o e

poe

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

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.

o

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.

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

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

o

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.).

021 62 99 92 92
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GENERAL FL -11
CONNECTOR INSPECTION PROCEDURE d. When atesteris used to check for continuity, or to

measure voltage, always insert tester probe from
1. Handling of Connector wire harness side.

a. Never pull on the wiring harness when discon-
necting connectors.

BFGEO015I

BFGEO15F e. Check waterproof connector terminals from the
connector side. Waterproof connectors cannot
b. When removing the connector with a lock, press be accessed from harness side.

or pull locking lever.

BFGE015J
BFGEO015G

c. Listen for a click when locking connectors. This EI
sound indicates that they are securely locked. » Use afine wire to prevent damage to the terminal.
» Do not damage the terminal when inserting the
tester lead.
)
O\(x 2. Checking Point for Connector
& O\’\ a. While the connector is connected:

Hold the connector, check connecting condition
and locking efficiency.

b. 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.

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

BFGEO15H tions.
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FUEL SYSTEM

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

BFGEO15K

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

L)
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 ..

[ ...... ] 2 ]

©

3
=

BFGES501A
2. Continuity Check Method

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.
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2 2 2 2 ECM
©) (8) GV
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 higherthan 1 and the
open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

(L e L 1 1

2 2 2 2 ECM
© (B1) (B2) ()
SENSOR

BFGE501C

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

The measured voltage of each connector is 5V,

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

WWW.DIGITALKHODRO.COM

ECM

SENSOR

| —|

2
© ) (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

[ * I "

2 2
© (C] QY

BFGES01E
2. Continuity Check Method (with Chassis Ground)

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

Specification (Resistance)
1Q or less - Short to Ground Circuit
1MQ or Higher - Normal Circuit
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Disconnect connectors (A), (C) and measure for
resistance between connector (A) and Chassis
Ground as shown in [FIG. 6].

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

SENSOR

£

WWW.

1
:H: ECM

2 2 2 2
© (B) (G

BFGES01F

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).

© (B1) (82) (G

BFGE501G

DIGITALKHODRO.COM
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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 2. Test the starter
turn over) 3. Inhibitor switch (A/T) or clutch start
switch (M/T)
1. Test the battery « DTC
Unable to start 2. Check the fuel pressure * Low compression
(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
- 2. Check the fuel pressure * Low compression
Difficult to start 3. Check the ECT sensor and circuit * Intake air leaks
(Check DTC) » Contaminated fuel
4. Check the ignition circuit * Weak ignition spark

1. Check the fuel pressure
2. Check the Injector

3. Check the long term fuel trim and short . DTC

Poor idling term fuel trim (Refer to CUSTOMER “ToW'compression
(Rough, unstable or DATASTREAM) :
incorrect Idle) 4. Check the idle speed control circuit > Intake Gl leaks
e Contaminated fuel
(Check DTC) * Weak ignition spark
5. Inspect and test the Throttle Body
6. Check the 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
(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
3. Check the ignition circuit . DTC
4. Check the ECT Sensor and Circuit

Poor driving (Check DTC) * Low compression

(Surge) 5. Test the exhaust system for a possible * Intake ar leaks
restriction Contaminated fuel
6. Check the long term fuel trim and short Weak ignition spark
term fuel trim (Refer to CUSTOMER
DATASTREAM)
1. Check the fuel pressure
. 2. Inspect the engine coolant
Knocking 3. Inspect the radiator and the electric DTC .
cooling fan Contaminated fuel
4. Check the spark plugs

WWW.DIGITALKHODRO.COM
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MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

1. 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? DTC .
Poor fuel economy * Is acceleration too much, too often? Low compression
Intake air leaks
2. Check the fuel pressure \?V%rgs?':?ﬁtg: ;uzlrk
3. Check the injector 9 P
4. Test the exhaust system for a possible
restriction
5. Check the ECT sensor and circuit
1. Test the canister close valve
2. Inspect the fuel filler hose/pipe
Hard to refuel » Pinched, kinked or blocked? Malfunctioning gas station
(Overflow during  Filler hose is torn filling nozzle (If this problem
refueling) occurs at a specific gas station
3. Inspect the fuel tank vapor vent hose during refueling)
between the EVAP. canister and air filter
4. Check the EVAP. canister

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE
CONTROL SYSTEM

DESCRIPTION

E3BFCCF4

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).

[

» 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.
e Catalyst
¢ Fuel system
¢ Mass Air Flow Sensor (MAFS)
 Intake Air Temperature Sensor (IATS)
¢ Engine Coolant Temperature Sensor (ECTS)
e Throttle Position Sensor (TPS)
¢ Upstream Oxygen Sensor
¢ Upstream Oxygen Sensor Heater
¢ Downstream Oxygen Sensor
¢ Downstream Oxygen Sensor Heater
* Injector
» Misfire
« Crankshaft Position Sensor (CKPS)
e Camshaft Position Sensor (CMPS)
« Evaporative Emission Control System
* Vehicle Speed Sensor (VSS)
« |dle Speed Control Actuator (ISCA)
« Power Supply
« ECM/ PCM
« MT/AT Encoding
* Acceleration Sensor
¢ MIL-on Request Signal
e Power Stage

[
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

[

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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FUEL SYSTEM

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).

]

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

L T e oy

Ignition on| | | ||

| ||

Driving l

cycle I

1
I
Malfunction 1 I
I
|

FLC |

(Fault counter)

MIL on

HLC |

(Healing counter)

Warm up |

cycle F

Fault |

memory I

Freeze I

-4+ -+----4-=-494-=-=---}F - —=

frame I

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-
guential 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.

]

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

e A "driving cycle" consists of engine startup, ve-
hicle operation beyond the beginning of closed
loop operation.
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GASOLINE ENGINE CONTROL SYSTEM FL -19

COMPONENTS LOCATION  ereeceor

15 16
NZ
(@é o  — —eE
/ﬁ =
| g
] Al
~
cle © g .
0 IS\
= ",\
[ (Sl
|
| 1 T —

[LHD] [RHD]
1. ECM (Engine Control Module) [M/T] 11. A/C Pressure Transducer (APT)
PCM (Powertrain Control Module) [A/T] 12. Injector
2. Manifold Absolute Pressure Sensor (MAPS) 13. Idle Speed Control Actuator (ISCA)
3. Intake Air Temperature Sensor (IATS) 14. Purge Control Solenoid Valve (PCSV)
4. Engine Coolant Temperature Sensor (ECTS) 15. CVVT Oil Control Valve (OCV)
5. Throttle Position Sensor (TPS) 16. Ignition Coil
6. Crankshaft Position Sensor (CKPS) 17. Main Relay
7. Camshaft Position Sensor (CMPS) 18. Fuel Pump Relay
8. Knock Sensor (KS) 19. Data Link Connector (DLC)
9. Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 1] 20. Multi-Purpose Check Connector
10. Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 2]

SLDFL7101L
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FL -20
2. Manifold Absolute Pressure Sensor (MAPS)

1. ECM (Engine Control Module) [M/T]
3. Intake Air Temperature Sensor (IATS)

PCM (Powertrain Control Module) [A/T]

N7
Nass

% — SISiE iy >
g N ) N
MAPS & IATS

ECM/PCM
SHDFL6103L

SLDFL7101D

5. Throttle Position Sensor (TPS)

4. Engine Coolant Temperature Sensor (ECTS)

v N
N\ (WAL

W \

| % 4

) 7

)} N\ P

ECTS (For ECM, 2-pin) /
ECTS (For Guage, 1-pin)
SHDFL6105L

SHDFL6104L

7. Camshaft Position Sensor (CMPS)

6. Crankshaft Position Sensor (CKPS)

SHDFL6107L

SHDFL6106L
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GASOLINE ENGINE CONTROL SYSTEM FL -21

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

SHDFL6108L SHDFL6109L

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

HO2S [Bank1/Sensor 2]
\

SHDFL6110L SLDFL7102D

12. Injector
16. Ignition Coll

SHDFL6112L SHDFL6113L
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FUEL SYSTEM

FL -22

14. Purge Control Solenoid Valve (PCSV)

15. CVVT Oil Control Valve (OCV)

SHDFL6114L

I
=) a
L e
= =R

SHDFL6115L

17. Main Relay
18. Fuel Pump Relay

0

Q\

kY
Fuel Pump Relay

W\ o7
N

% o

SLDFL7106L
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GASOLINE ENGINE CONTROL SYSTEM FL -23

POWERTRAIN CONTROL
MODULE (PCM)

POWERTRAIN CONTROL MODULE
(PCM) EODBOCFB

1. HARNESS CONNECTOR (A/T)

z = =

U U
[60 [59[58]57]56]55[54]53[52]51[50[49]48[47 [46 |
145 [44]43la2]a1]40[39[38[37]36[35] 34] 33]32]31 |

[o4]o3]o2]o1]o0]so|sele7]eele5|e4aa[s2[s jso7al777]76[7574[ 73| [T
[72]71]70]69[68]67]66]65]64]63]62]6 1]60]59]58]57]56]5554[53[52[ 51]
1 J L J J L ]

e T e T Criiacanonn
| —— =
CONNECTOR [CGGA-K] CONNECTOR [CGGA-A]
SHDFL6117L
2. TERMINAL FUNCTION (A/T)
CONNECTOR [CGGA-K]
Zi(: Description Connected to
1 Power Ground Chassis Ground
2 Power Ground Chassis Ground
3 Power Ground Chassis Ground
4 For Autotransaxle Control
5 For Autotransaxle Control
6 Battery voltage supply after main relay Main Relay
7 -
8 Sensor ground Manifold Absolute Pressure Sensor (MAPS)
9 Sensor ground Heated Oxygen Sensor (Sensor 2) [Euro- [/ ]
10 | Manifold Absolute Pressure Sensor signal input Manifold Absolute Pressure Sensor (MAPS)
11 -
12 -
13 | Heated Oxygen Sensor (Sensor 2) signal input Heated Oxygen Sensor (Sensor 2) [Euro- / ]
14 -
15 -
16 -
17 | Alternator load signal input Alternator
18 -
19 -
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FUEL SYSTEM

Pin

No. Description

Connected to

20 | Vehicle speed signal input

ABS/ESP Control Module [With ABS/TCS
(Euro- [/ )]

PCM terminal CGGA-K (49) [Except Euro- [/ ]

21 -

22 | Electric Load signal input (Defrost)

23 | A/C switch "ON" signal input

A/C Switch

24 For Autotransaxle Control

25 For Autotransaxle Control

26 For Autotransaxle Control

27 For Autotransaxle Control

28 For Autotransaxle Control

29 -

30 | Sensor ground

A/C Pressure Transducer (APT)

31 | Sensor ground

Heated Oxygen Sensor (Sensor 1) [Except LEADED]

32 | Intake Air Temperature Sensor signal input

Intake Air Temperature Sensor (IATS)

33 -

34 :

35 | Heated Oxygen Sensor (Sensor 1) signal input

Heated Oxygen Sensor (Sensor 1) [Except LEADED]

36 -

37 =

38 | Sensor ground

Camshaft Position Sensor (CMPS)

39 -

40 -

41 | Camshaft Position Sensor signal input

Camshaft Position Sensor (CMPS)

42 -

43 -

44 | Power Steering Switch signal input

Power Steering Switch

45 -

46 | A/C thermal switch signal input

A/C Thermal Switch

47 For Autotransaxle Control

48 For Autotransaxle Control

49 For Autotransaxle Control

50 For Autotransaxle Control

51 | Sensor ground

Throttle Position Sensor (TPS)

55 -
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FL -25

Pin

NO. Description Connected to
56 -

57 | For Autotransaxle Control

58 -

59 -

60 For Autotransaxle Control

61 For Autotransaxle Control

62 For Autotransaxle Control

63 -

64 For Autotransaxle Control

65 For Autotransaxle Control

66 For Autotransaxle Control

67 For Autotransaxle Control

68 For Autotransaxle Control

69 -

70 For Autotransaxle Control

71 For Autotransaxle Control

72 For Autotransaxle Control

73 | Sensor ground

Engine Coolant Temperature Sensor (ECTS)

74 -

75 | Throttle Position Sensor signal input

Throttle Position Sensor (TPS)

76 =

77 | Engine Coolant Temperature Sensor signal input

Engine Coolant Temperature Sensor (ECTS)

78 -

79 | A/IC Pressure Transducer signal input

A/C Pressure Transducer (APT)

80 For Autotransaxle Control

81 For Autotransaxle Control

82 For Autotransaxle Control

83 For Autotransaxle Control

84 | For Autotransaxle Control

85 -

86 For Autotransaxle Control

87 For Autotransaxle Control

88 For Autotransaxle Control

89 For Autotransaxle Control

90 For Autotransaxle Control

91 For Autotransaxle Control

92 For Autotransaxle Control
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FL -26 FUEL SYSTEM
zion. Description Connected to
93 | For Autotransaxle Control
94 | For Autotransaxle Control

CONNECTOR [CGGA-A]
zi; Description Connected to

1 Ignition Coil (Cylinder #2) control output Ignition Coil (Cylinder #2)
2 Ignition Coil (Cylinder #4) control output Ignition Coil (Cylinder #4)
3 -

4 -

5 -

6 Idle Speed Control Actuator [OPEN] control output Idle Speed Control Actuator (ISCA)
7 -

8 Purge Control Solenoid Valve control output Purge Control Solenoid Valve (PCSV)
9 Main Relay control output Main Relay

10 | -

11 | Battery voltage supply after ignition switch Ignition Switch

12 | CAN [HIGH] Other control module

13 -

14 =

15 | Knock Sensor signal input Knock Sensor (KS)

16 | Ignition Coil (Cylinder #3) control output Ignition Coil (Cylinder #3)
17 | Ignition Coil (Cylinder #1) control output Ignition Coil (Cylinder #1)
18 -

19 -

20 -

21 | Cooling Fan Relay [Low] control output Cooling Fan Relay [Low]
22 | Idle Speed Control Actuator [CLOSE] control output Idle Speed Control Actuator (ISCA)
23 | Cooling Fan Relay [High] control output Cooling Fan Relay [High]
24 | Fuel consumption signal output Trip Computer

25 | Engine speed signal output Cluster (Tachometer)

26 -

27 | CAN [LOW] Other control module

28 -

29 -

30 | Sensor ground Knock Sensor (KS)

31 -

32 | Immobilizer lamp control output Immobilizer Lamp
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GASOLINE ENGINE CONTROL SYSTEM FL -27
Pin o
NO. Description Connected to

Heated Oxygen Sensor (Sensor 2) Heater

33 control output Heated Oxygen Sensor (Sensor 2) [Euro- / ]
34 cHoer?ttr?)? (?u):ggten Sensor (Sensor 1) Heater Heated Oxygen Sensor (Sensor 1) [Except LEADED]
35 -

36 | Injector (Cylinder #3) control output Injector (Cylinder #3)

37 | Fuel Pump Relay control output Fuel Pump Relay

38 | A/C Compressor Relay control output A/C Compressor Relay

39 -

40 | Crankshaft Position Sensor [A] signal input Crankshaft Position Sensor (CKPS)

41 -

42 -

43 | Sensor power (+5V) Manifold Absolute Pressure Sensor (MAPS)
44 | Immobilizer communication line Immobilizer Control Module

Wheel Speed Sensor (WSS)[Without

45 | Wheel Speed Sensor [A] signal input ABS/ESP (Euro- / )]

46 -

47 -

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

49 | CVVT Qil Control Valve control output CVVT Qil Control Valve (OCV)

50 | Injector (Cylinder #1) control output Injector (Cylinder #1)

51 | Malfunction Indicator Lamp (MIL) control output Cluster (Malfunction Indicator Lamp)
52 | Injector (Cylinder #2) control output Injector (Cylinder #2)

53 -

54 -

55 | Crankshaft Position Sensor [B] signal input Crankshaft Position Sensor (CKPS)
56 | Battery Power Battery

57 | Sensor power (+5V) A/C Pressure Transducer (APT)

58 | Sensor power (+5V) Throttle Position Sensor (TPS)

59 -

Wheel Speed Sensor (WSS)[Without

60 | Wheel Speed Sensor [B] signal input ABS/ESP (Euro- / )]
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FL -28 FUEL SYSTEM

3. TERMINAL INPUT/OUTPUT SIGNAL (A/T)
CONNECTOR [CGGA-K]

Ellon Description Condition Type Level Test Result
1 Power Ground Idle DC Max. 50mV omv
2 Power Ground Idle DC Max. 50mV 3.6mV
3 Power Ground Idle DC Max. 50mV 3.6mV
4 For Autotransaxle Control
5 For Autotransaxle Control
¢ | Battery voltage supply after IG OFF DC Max. 1.0V 200mV
main relay IG ON Battery Voltage 12.9v
7 -
Sensor ground Idle DC Max. 50mV 16mv
9 Sensor ground Idle DC Max. 50mV 6.2mV
1o | Manifold Absolute Pressure IG ON bC 3.9 ~ 41V 4.09v
Sensor signal input dle 0.8 ~ 1.6V 1.44V
11 -
12 -
Rich: 0.6 1.0V 860mV
13 Heated Oxygen S_ensor Racing Analog
e Lean: Max. 0.4V 10mV
14 -
15 -
16 -
_ ) Hi: Battery Voltage 13.2Vv
17 | Alternator load signal input Idle Pulse
Lo: Max. 1.5V 1.34V
18 -
19 -
Hi: Min. 4.5V 12.2Vv
Idle Lo: Max. 1.0V ov
) ] ] Freq.: 72.2Hz
20 | Vehicle speed signal input Pulse —
. Hi: Min. 4.5V 12.2V
Vehicle
Run Lo: Max. 1.0V ov
(30km/h) Freq.: 212Hz
21 -
22 Electric Load signal input
(Defrost)
A/gFSF/W Max. 1.0V 20mv
23 | A/C switch "ON" signal input DC
A/C SIW
ON Battery Voltage 12.48V
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GASOLINE ENGINE CONTROL SYSTEM FL -29
E'On Description Condition Type Level Test Result
24 | For Autotransaxle Control
25 | For Autotransaxle Control
26 | For Autotransaxle Control
27 | For Autotransaxle Control
28 | For Autotransaxle Control
29 -

30 | Sensor ground Idle DC Max. 50mV 6.2mV
31 | Sensor ground Idle DC Max. 50mV 6.8mV
32 ?;I;iriiirg-lr;zrlniﬂirua}[ture Idle DC 0.2 ~ 4.8V 1.89V
33 -
34 -
Rich: 0.6 1.0v 884mV
35| (Sensor 1 sinal mput Racing | Analog |——— —"—— " "y
36 -
37 -
38 | Sensor ground Idle DC Max. 50mV 12mV
39 -
40 -
Al C.amsh'af[ Position Sensor o ST Hi: Battery Voltage 13.72V
signal input Lo: Max. 0.5V 200mV
42 -
43 -
44 P_ower _Steering Switch
signal input
45 -
A/((;FSF/W Max.0.5V 200mv
46 | A/C thermal switch signal input DC
AIC SIW Battery Voltage 12.6V
ON
47 | For Autotransaxle Control
48 | For Autotransaxle Control
49 | For Autotransaxle Control
50 | For Autotransaxle Control
51 | Sensor ground Idle DC Max. 50mV 11.2mV
52 -
53 -
54 -
55 -
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FL -30 FUEL SYSTEM
II:IIon Description Condition Type Level Test Result
56 -

57 | For Autotransaxle Control

58 -

59 -

60 | For Autotransaxle Control

61 | For Autotransaxle Control

62 | For Autotransaxle Control

63 -

64 | For Autotransaxle Control

65 | For Autotransaxle Control

66 | For Autotransaxle Control

67 | For Autotransaxle Control

68 | For Autotransaxle Control

69 -

70 | For Autotransaxle Control

71 | For Autotransaxle Control

72 | For Autotransaxle Control

73 | Sensor ground Idle DC Max. 50mV 16.8mV

74 -

75 T'hrottk_a Position Sensor C.T Analog 0.25 - 0.9V 0.34V
signal input W.O0.T Min. 4.0V 4.43V

76 -

77 gggisnoer (S:i‘;‘r’]';”itn;irpperat“re Idle Analog 0.5 ~ 4.5V 1.43v

78 -

79 g’;};rﬁfpslftre Transducer AICON | Analog Max. 4.8V 1.88V

80 | For Autotransaxle Control

81 | For Autotransaxle Control

82 | For Autotransaxle Control

83 | For Autotransaxle Control

84 | For Autotransaxle Control

85 -

86 | For Autotransaxle Control

87 | For Autotransaxle Control

88 | For Autotransaxle Control

89 | For Autotransaxle Control

90 | For Autotransaxle Control

91 | For Autotransaxle Control
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Pin - s
No Description Condition Type Level Test Result
92 | For Autotransaxle Control
93 | For Autotransaxle Control
94 | For Autotransaxle Control
CONNECTOR [CGGA-A]
Pin N .
No. Description Condition Type Level Test Result
iti i i 1st Voltage: 300 ~ 400V 372V
1 | 'gnition Coil (Cylinder #2) Idle Pulse 9
control output ON Voltage: Max. 2.0V 1.1V
it i ; 1st Voltage: 300 ~ 400V 372V
2 Ignition Coil (Cylinder #4) Idle Pulse g9
control output ON Voltage: Max. 2.0V 1.1V
Idle Speed Control Actuator Hi: Battery Voltage 13.8V
6 Idle Pulse
[OPEN] control output Lo: Max. 1.0V 20mV
7 L
g | Purge Control Solenoid Active S Hi: Battery Voltage 14.2v
Valve control output Inactive Lo: Max. 1.0V 120mV
) Relay OFF Battery Voltage 12.78V
9 Main Relay control output DC
Relay ON Max. 1.0V 860mV
10 -
11 | Battery voltage supply after IG OFF DC Max. 1.0V 3.2mV
ignition switch IG ON Battery Voltage 12.68V
R 2.0 ~ 3.0V 2.5V
12 | CAN [HIGH] Pulse
DOMI- 2.75 ~ 4.5V 3.58V
NANT ' ' '
13 -
14 -
Knocking | Variable
15 | Knock Sensor signal input Fre-
Normal quency
iti i i 1st Voltage: 300 ~ 400V 366V
16 Ignition Coil (Cylinder #3) Idle Pulse
control output ON Voltage: Max. 2.0V 1.1V
it i ; 1st Voltage: 300 ~ 400V 352V
17 Ignition Coil (Cylinder #1) Idle Pulse g9
control output ON Voltage: Max. 2.0V 1.1V
18 -
19 -
20 -
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FL -32 FUEL SYSTEM
Pin N .
No Description Condition Type Level Test Result
i Relay OFF Battery Voltage 14.12V
21 Cooling Fan Relay [Low] y DC y g
control output Relay ON Max. 1.0V 61.6mV
Idle Speed Control Actuator Hi: Battery Voltage 13.8V
22 Idle Pulse
[CLOSE] control output Lo: Max. 1.0V 200mV
i i Relay OFF Battery Voltage 14.01vV
23 Cooling Fan Relay [High] y DC y g
control output Relay ON Max. 1.0V 52.6mV
i i Hi: Battery Voltage 13.8vV
24 Fuel consumption signal dle Pulse
output Lo: Max. 0.5V 20mVv
Hi: Battery Voltage 14.0V
25 | Engine speed signal output Idle Pulse Lo: Max. 0.5V 20mVv
Freq.: 20 ~ 26Hz 22Hz
26 -
RECES-
SIVE 2.0 ~ 3.0v 2.5V
27 | CAN [LOW] Pulse
DOMI-
NANT 0.5 ~ 2.25V 1.5V
28 -
29 -
30 | Sensor ground Idle DC Max. 50mV
31 -
3p | Immobilizer lamp control Lamp OFF bC Battery Voltage 12.6V
output Lamp ON Max. 1.0V 20mVv
Heated Oxygen Sensor Engine Hi: Battery Voltage 14.2V
33 | (Sensor 2) Heater control g Pulse
output Run Lo: Max. 1.0V 220mVv
Heated Oxygen Sensor Engine Hi: Battery Voltage 14.2v
34 | (Sensor 1) Heater control 9 Pulse
output Run Lo: Max. 1.0V 200mVv
35 -
Hi: Battery Voltage 14.2v
36 Injector (Cylinder #3) Idle Pulse Lo: Max. 1.0V 40mV
control output
Vpeak: Max. 80V 73.6V
Relay OFF Battery Voltage 12.8V
37 Fuel Pump Relay control y DC y g
output Relay ON Max. 1.0V 400mV
control output Relay ON Max. 1.0V 400mV
39 -
a0 | Crankshaft Position Sensor Idle Vp_p: Min. 1.0V 6.48V
[A] signal input
41 -
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GASOLINE ENGINE CONTROL SYSTEM FL -33
Pin N .
No Description Condition Type Level Test Result
42 -
IG OFF Max. 0.5V 3.6mV
43 | Sensor power (+5V) DC
IG ON 48 ~ 5.2V 5.02Vv
When Hi: Min. 8.5V 12.51V
Immobilizer communication communi-
44 X . Pulse
line cating after Lo: Max. 3.5V 1.17v
IG ON
45 Wheel _Speed Sensor [A] Vehicle SINE Vp_p: Min. 0.2V
signal input Run Wave
46 -
47 -
Hi: Battery Voltage 13.6V
48 Injector (Cylinder #4) Idle Pulse Lo: Max. 1.0V 336mV
control output
Vpeak: Max. 80V 69.7V
CVVT Oil Control Valve Hi: Battery Voltage 14.9V
49 Idle Pulse
control output Lo: Max. 1.0V 36.2mV
Hi: Battery Voltage 13.6V
DO V=T (Syiremsi) Idle Pulse Lo: Max. 1.0V 336mV
control output
Vpeak: Max. 80V 69.7V
5, | Malfunction Indicator Lamp | Lamp OFF b Battery Voltage 11.51v
(MIL) control output Lamp ON Max. 1.0V 663mV
Hi: Battery Voltage 13.6V
52 Injector (Cylinder #2) Idle Pulse Lo: Max. 1.0V 336mV
control output
Vpeak: Max. 80V 69.7V
53 -
54 -
Crankshaft Position Sensor SINE .
55 [B] signal input Idle Wave Vp_p: Min. 1.0V 6.48V
56 | Battery Power Always DC Battery Voltage 12.23V
IG OFF Max. 0.5V 3.6mV
57 | Sensor power (+5V) DC
IG ON 49 ~ 5.1V 5.02v
IG OFF Max. 0.5V 3.6mV
58 | Sensor power (+5V) DC
IG ON 49 ~ 5.1V 5.02V
59 -
60 Wheel _Speed Sensor [B] Vehicle SINE Vp_p: Min. 0.2V
signal input Run Wave
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FL -34 FUEL SYSTEM

ENGINE CONTROL MODULE (ECM)

1. HARNESS CONNECTOR (M/T)

[o4]o3[92]o1]o0]so]8s]s7]86]s5]84]83]82[8 1[80[79]78]77[76]75]74] 73]
[72[71]70]69]6867]66[65[64]63]62]6 1]60[59]58]57]56]55/54[53[52] 51]
| ] ]

L J L ]
[50[49]ag]47]46[45[44]4342[41]40]39]38[37[36[35]34[3332[31[30]29 |
[28[27]26]252al2322]2 1201018 17h6 15|14 3]i2[ial10] 98] 7 | L2

CONNECTOR [CGGM-K]

SHDFL6118L

2. TERMINAL FUNCTION (M/T)
CONNECTOR [CGGM-K]

llfllon Description Connected to
1 Ignition Coil (Cylinder #1) control output Ignition Coil (Cylinder #1)
2 Power Ground Chassis Ground
3 Ignition Coil (Cylinder #3) control output Ignition Coil (Cylinder #3)
4 .
5 -
6 Battery voltage supply after main relay Main Relay
7 Ignition Coil (Cylinder #4) control output Ignition Coil (Cylinder #4)
8 A/C thermal switch signal input A/C Thermal Switch
9 -
10 | Power Steering Switch signal input Power Steering Switch
11 Knock Sensor signal input Knock Sensor (KS)
12 Sensor ground Throttle Position Sensor (TPS)
13 -
14 -
15 Sensor ground Manifold Absolute Pressure Sensor (MAPS)
16 Sensor ground Heated Oxygen Sensor (Sensor 2) [Euro- [/ ]
17 Sensor ground Camshaft Position Sensor (CMPS)
18 Immobilizer communication line Immobilizer Control Module
19 Manifold Absolute Pressure Sensor signal input Manifold Absolute Pressure Sensor (MAPS)
20 -
21 -
22 Main Relay control output Main Relay
23 Cooling Fan Relay [High] control output Cooling Fan Relay [High]
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zion. Description Connected to
24 Injector (Cylinder #3) control output Injector (Cylinder #3)
25 Idle Speed Control Actuator [CLOSE] control output Idle Speed Control Actuator (ISCA)
26 -
27 -
28 Cooling Fan Relay [Low] control output Cooling Fan Relay [Low]
29 Ignition Coil (Cylinder #2) control output Ignition Coil (Cylinder #2)
30 | A/C switch "ON" signal input A/C Switch
31 Electric Load signal input (Defrost)
32 Sensor ground Knock Sensor (KS)
33 Sensor ground A/C Pressure Transducer (APT)
34 -
35 Sensor ground Engine Coolant Temperature Sensor (ECTS)
36 Heated Oxygen Sensor (Sensor 2) signal input Heated Oxygen Sensor (Sensor 2) [Euro- / ]
37 -
38 | Sensor ground Heated Oxygen Sensor (Sensor 1) [Except LEADED]
39 | Throttle Position Sensor signal input Throttle Position Sensor (TPS)
40 | A/C Pressure Transducer signal input AIC Pressure Transducer (APT)
41 5
42 -
43 Intake Air Temperature Sensor signal input Intake Air Temperature Sensor (IATS)
44 -
45 A/C Compressor Relay control output A/C Compressor Relay
46 Fuel Pump Relay control output Fuel Pump Relay
a7 Injector (Cylinder #2) control output Injector (Cylinder #2)
48 Immobilizer lamp control output Immobilizer Lamp
49 -
50 -
51 Power Ground Chassis Ground
52 -
53 -
54 Heated Oxygen Sensor (Sensor 1) signal input Heated Oxygen Sensor (Sensor 1) [Except LEADED]
55 -
56 -
57 -
58 Wheel Speed Sensor [A] signal input XVE?Se/eéSSPp(EEirienfor)](WSS)[Without
59 Sensor power (+5V) A/C Pressure Transducer (APT)
60 | Sensor power (+5V) Throttle Position Sensor (TPS)
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FL -36 FUEL SYSTEM
Ellon Description Connected to
61 |-
62 | CAN [LOW] Other control module
63 Camshaft Position Sensor signal input Camshaft Position Sensor (CMPS)
ABS/ESP Control Module [With ABS/ESP
64 | Vehicle speed signal input (Euro- /)]

Vehicle Speed Sensor (VSS) [Except Euro- [/ ]

65 -

66 | Alternator load signal input Alternator

67 Engine speed signal output Cluster (Tachometer)

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

69 Purge Control Solenoid Valve control output Purge Control Solenoid Valve (PCSV)

70 Malfunction Indicator Lamp (MIL) control output Cluster (Malfunction Indicator Lamp)

71 cHoer?ttri(lj Sj:ggten Sensor (Sensor 2) Heater Heated Oxygen Sensor (Sensor 2) [Euro- [/ ]
72 cHoerittr((a)(lj gj:ggten Seggsor (Sensog 3 glgater Heated Oxygen Sensor (Sensor 1) [Except LEADED]
73 Power Ground Chassis Ground

74 -

75 -

76 -

77 Engine Coolant Temperature Sensor signal input Engine Coolant Temperature Sensor (ECTS)
78 -

Wheel Speed Sensor (WSS)[Without

79 Wheel Speed Sensor [B] signal input ABS/ESP (Euro- / )]

80 -

81 Sensor power (+5V) Manifold Absolute Pressure Sensor (MAPS)
82 Battery Power Battery

83 | Battery voltage supply after ignition switch Ignition Switch

84 | CAN [HIGH] Other control module

85 -

86 Crankshaft Position Sensor [B] signal input Crankshaft Position Sensor (CKPS)
87 Crankshaft Position Sensor [A] signal input Crankshaft Position Sensor (CKPS)
88 Fuel consumption signal output Trip Computer

89 -

90 Idle Speed Control Actuator [OPEN] control output Idle Speed Control Actuator (ISCA)
91 Injector (Cylinder #1) control output Injector (Cylinder #1)

92 CVVT Oil Control Valve control output CVVT Qil Control Valve (OCV)

93 -

94 -
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GASOLINE ENGINE CONTROL SYSTEM FL -37
3. TERMINAL INPUT/OUTPUT SIGNAL (M/T)
CONNECTOR [CGGM-K]
Zlon Description Condition Type Level Test Result
iti i i 1st Voltage: 300 ~ 400V 352V
1 Ignition Coil (Cylinder #1) dle Pulse
control output ON Voltage: Max. 2.0V 1.1V
2 Power Ground Idle DC Max. 50mV omv
iti i i 1st Voltage: 300 ~ 400V 366V
3 Ignition Coil (Cylinder #3) dle Pulse g
control output ON Voltage: Max. 2.0V 1.1V
6 Battery voltage supply after IG OFF DC Max. 1.0V 200mV
main relay IG ON Battery Voltage 12.9V
iti i i 1st Voltage: 300 ~ 400V 372V
7 Ignition Coil (Cylinder #4) Idle Pulse g
control output ON Voltage: Max. 2.0V 1.1V
A/gFSF/W Max.0.5V 200mV
8 A/C thermal switch signal input DC
AIC SIW
Battery Voltage 12.6V
ON
9 -
10 Power Steering Switch
signal input
Knocking Vari-
11 Knock Sensor signal input —
Normal Fre-
guency
12 Sensor ground Idle DC Max. 50mV 11.2mV
13 -
14 -
15 | Sensor ground Idle DC Max. 50mV 16mVv
16 | Sensor ground Idle DC Max. 50mV 6.2mV
17 | Sensor ground Idle DC Max. 50mV 12mVv
When com- Hi: Min. 8.5V 12.51V
18 Immobilizer communication line | municating | Pulse
after IG ON Lo: Max. 3.5V 117V
19 Manifold Absolute Pressure IG ON DC 39 ~ 4.1V 4.09v
Sensor signal input dle 0.8 ~ 1.6V 1.44V
20 -
21 -
] Relay OFF Battery Voltage 12.78V
22 Main Relay control output DC
Relay ON Max. 1.0V 860mvV
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FL -38 FUEL SYSTEM
Elon Description Condition Type Level Test Result
i i Relay OFF Battery Voltage 14.01V
23 Cooling Fan Relay [High] y DC y g
control output Relay ON Max. 1.0V 52.6mV
Hi: Battery Voltage 14.2v
24 | Iniector (Cylinder #3) control Idle Pulse Lo: Max. 1.0V 40mv
output
Vpeak: Max. 80V 73.6V
Idle Speed Control Actuator Hi: Battery Voltage 13.8V
25 Idle Pulse
[CLOSE] control output Lo: Max. 1.0V 200mV
26 -
27 -
i Relay OFF Battery Voltage 14.12Vv
28 Cooling Fan Relay [Low] y DC y g
control output Relay ON Max. 1.0V 61.6mV
iti i i 1st Voltage: 300 ~ 400V 372V
29 Ignition Coil (Cylinder #2) Idle Pulse g
control output ON Voltage: Max. 2.0V 1.1V
A/gFSF/W Max. 1.0V 20mvV
30 | A/C switch "ON" signal input DC
AIC SIW
Battery Voltage 12.48V
ON
31 Electric Load signal input
(Defrost)
32 | Sensor ground Idle DC Max. 50mV
33 | Sensor ground Idle DC Max. 50mV 6.2mV
34 -
35 Sensor ground Idle DC Max. 50mV 16.8mV
Rich: 0.6 1.0v 860mV
36 I;ea_ted (l)xygen Sensor (Sensor Racing Analog
) signal input Lean: Max. 0.4V 10mvV
37 -
38 | Sensor ground Idle DC Max. 50mV 6.8mV
Throttle Position Sensor cT 0.25 ~ 0.9V 0.34v
39 . . Analog -
signal input W.0.T Min. 4.0V 4.43V
a0 | A/C Pressure Transducer A/C ON | Analog Max. 4.8V 1.88V
signal input
41 -
42 -
43 Ir_1take Alr Temperature Sensor Idle DC 02 ~ 4.8V 1.89v
signal input
44 -
control output Relay ON Max. 1.0V 400mV
Relay OFF Battery Voltage 12.8V
46 Fuel Pump Relay control output DC
Relay ON Max. 1.0V 400mV

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

GASOLINE ENGINE CONTROL SYSTEM FL -39
Pin - .
No Description Condition Type Level Test Result
Hi: Battery Voltage 13.6V
47 Injector (Cylinder #2) control Idle Pulse Lo: Max. 1.0V 336mVv
output
Vpeak: Max. 80V 69.7V
- Lamp OFF Battery Voltage 12.6V
48 | Immobilizer lamp control output DC
Lamp ON Max. 1.0V 20mv
49 -
50 -
51 Power Ground Idle DC Max. 50mV 3.6mV
52 -
53 -
Rich: 0.6 1.0V 884mV
54 Hea_ted Oxygen Sensor (Sensor Racing Analog
1) signal input Lean: Max. 0.4V smv
55 -
56 -
57 -
58 Wheel _Speed Sensor [A] Vehicle SINE Vp_p: Min. 0.2V
signal input Run Wave
IG OFF Max. 0.5V 3.6mV
59 | Sensor power (+5V) DC
IG ON 49 ~ 5.1V 5.02V
IG OFF Max. 0.5V 3.6mV
60 | Sensor power (+5V) DC
IG ON 49 ~ 5.1V 5.02V
61 -
RECES-
SIVE 2.0 ~ 3.0v 2.5V
62 CAN [LOW] Pulse
DOMI- 0.5 ~ 2.25V 1.5V
NANT ' ' '
Camshaft Position Sensor Hi: Battery Voltage 13.72V
63 . . Idle Pulse
signal input Lo: Max. 0.5V 200mV
Hi: Min. 4.5V 12.2v
Idle Lo: Max. 1.0V ov
) ) ) Freq.: 72.2Hz
64 | Vehicle speed signal input Pulse - :
. Hi: Min. 4.5V 12.2v
Vehicle
Run Lo: Max. 1.0V ov
(30km) Freq.: 212Hz
65 -
) ) Hi: Battery Voltage 13.2v
66 | Alternator load signal input Idle Pulse
Lo: Max. 1.5V 1.34V
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FL -40 FUEL SYSTEM
Pin - -
No Description Condition Type Level Test Result
Hi: Battery Voltage 14.0V
67 | Engine speed signal output Idle Pulse Lo: Max. 0.5V 20mV
Freq.: 20 ~ 26Hz 22Hz
Hi: Battery Voltage 13.6V
gg | miector (Cylinder #4) control Idle Pulse Lo: Max. 1.0V 336mV
output
Vpeak: Max. 80V 69.7V
69 | Purge Control Solenoid Valve Active Pulse Hi: Battery Voltage 14.2v
control output Inactive Lo: Max. 1.0V 120mV
(MIL) control output Lamp ON Max. 1.0V 663mV
1 | Heated Oxygen Sensor (Sensor Engine Pulse Hi: Battery Voltage 14.2v
2) Heater control output Run Lo: Max. 1.0V 220mV
;, | Heated Oxygen Sensor (Sensor Engine Pulse Hi: Battery Voltage 14.2v
1) Heater control output Run Lo: Max. 1.0V 200mV
73 Power Ground Idle DC Max. 50mV 3.6mV
74 -
75 -
76 -
77 | Engine Coolant Temperature Idle Analog 0.5 ~ 4.5V 1.43V
Sensor signal input
78 -
79 Wheel .Speed Sensor [B] Vehicle SINEWa Vp_p: Min. 0.2V
signal input Run
80 -
IG OFF Max. 0.5V 3.6mV
81 | Sensor power (+5V) DC
IG ON 4.8 ~ 5.2V 5.02v
82 Battery Power Always DC Battery Voltage 12.23V
g3 | Battery voltage supply after IG OFF bC Max. 1.0V 3.2mV
ignition switch IG ON Battery Voltage 12.68V
RECES-
SIVE 2.0 ~ 3.0V 2.5V
84 | CAN [HIGH] Pulse
DOMI- 2.75 ~ 4.5V 3.58V
NANT ) ’ ’
85 -
Crankshaft Position Sensor SINE o
86 [B] signal input Idle Wave Vp_p: Min. 1.0V 6.48V
Crankshaft Position Sensor SINE o
87 [A] signal input Idle Wave Vp_p: Min. 1.0V 6.48V
] . Hi: Battery Voltage 13.8v
88 | Fuel consumption signal output Idle Pulse
Lo: Max. 0.5V 20mVv
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GASOLINE ENGINE CONTROL SYSTEM FL -41
Elon Description Condition Type Level Test Result
89 -
Idle Speed Control Actuator Hi: Battery Voltage 13.8V
90 Idle Pulse
[OPEN] control output Lo: Max. 1.0V 20mvV
Hi: Battery Voltage 13.6V
g1 | miector (Cylinder #1) control Idle Pulse Lo: Max. 1.0V 336mV
output
Vpeak: Max. 80V 69.7V
CVVT Oil Control Valve Hi: Battery Voltage 14.9vV
92 Idle Pulse
control output Lo: Max. 1.0V 36.2mV
93 -
94 -
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FL -42 FUEL SYSTEM

CIRCUIT DIAGRAM  ers1oors

PCM
— 4+
0 {'As6 - Battery Power
BATTERY
1 I<1 - Power Ground
IHCHASSIS T | K2 - Power Ground
GROUND | K3 - Power Ground
EAll - Battery voltage supply after ignition switch
IGNITION SWICH MAIN RELAY
:[ /lg/_A E(G - Battery voltage supply after main relay
[ r EAQ - Main Relay control output
FUEL PUMP RELAY
./IS/ » FUEL
[ ] PUMP EA37 - Fuel Pump Relay control output
IG COIL (Cyl. #1)
P ; :_ _________________ " EAW - Ignition Coil (Cylinder #1) control output
taﬂy\_< ,
i
'
IG COIL (Cyl. #2) ‘
: x EAW - Ignition Coil (Cylinder #2) control output
2 1 eeeicmeeeeaieaas »
J— ’
'
'
i
IG_COIL (Cyl. #3) i
. " : ’: EA16 - Ignition Coil (Cylinder #3) control output
J— .
'
'
:
G COIL (Cyl. #4) l
> i ﬂ’ ; :_ _________________ U EAZ — Ignition Coil (Cylinder #4) control output
CONDENSOR
2 11 1
- \
MIL
[A51 - Matfunction Indicator Lamp (MIL)
® control output
» |G ON
IMMOBILIZER
EAAA — Immobilizer communication line
D—> Ground
> After Main Relay
IMMO. LAMP
EASZ - Immobilizer lamp control output
- Battery

SHDFL6119L
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FL -43

PCM

ECTS [for guage]

P Cluster

10

CMPS

P After Main Relay

MAPS
4
ks -
1 I_K8 Sensor ground
P {10 - MAPS signal input
2 EAAS - Sensor power (+5V)
3
M _ N
| K32 ~ IATS signal input
ECTS [For ECM] =
I_K77 — ECTS signal input
2 2
173 - Sensor ground

(]
\

{ka1 - cMPs signal input

CKPS

EKSS - Sensor ground

-

1 A55 - CKPS [B] signal input

{40 - cKPs (A1 signal input

ih|? B

o

: EASO - Sensor ground

'

' I :
_______________________________________ 3 LA15 — Knock Sensor (KS) signal input

EASB - Sensor power (+5V)

—! =
o
»
[

E<75 - TPS signal input

HO2S (B1/S1)

P After Main Relay

ESl - Sensor ground

i

EBS - HO2S (Sensor 1) signal input

HO2S (B1/S2)

P After Main Relay

EBI — Sensor ground

[a

[y

IS

EKWS - HO2S (Sensor 2) signal input

APT

ES — Sensor ground

.

&30 - Sensor ground

|

[A57 - sensor power (+5v)

{K79 - APT signal input

E/-\SA - HO2S (Sensor 1) Heater control output

33 — HO2S (Sensor 2) Heater control output
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FUEL SYSTEM

INJECTOR #1

PCM

&

INJECTOR #2

P After Main Relay

{(A50 - Ijector (cylinder #1) control output

&

INJECTOR #3

P After Main Relay

EASZ - Injector (Cylinder #2) control output

&

INJECTOR #4

P After Main Relay

EASG - Injector (Cylinder #3) control output

&

ISCA

P After Main Relay

E48 - Injector (Cylinder #4) control output

I'A6 - ISCA [OPEN] control output

55

P After Main Relay

=

I'A22 - ISCA [CLOSE] control output

PCsV

| S

P After Main Relay

EB - Purge Control Solenoid Valve control output

Z\[E

P After Main Relay

EA49 - CVVT Oil Control Valve control output

WWW.DIGITALKHODRO.COM

SHDFL6121L

021 62 99 92 92



WWW.DIGITALKHODRO.COM

GASOLINE ENGINE CONTROL SYSTEM

021 62 99 92 92

FL -45

[EURO-1II/IV]

PCM

N WITHOUT ABS/ESP

Wss

1

=0.

EAGO — WSS [B] signal input

WITH ABS/ESP

ABS/ESP CONTROL MODULE

{A45 - wss [A] signal input

[EXCEPT EURO-III/IV]

PCM Terminal K(49)

CLUSTER(TACOMETER)

TRIP COMPUTER

ALTERNATOR

COOLING FAN RELAY [HIGH]

COOLING FAN RELAY [LOW]

OTHER CONTROL MODULES

OTHER CONTROL MODULES

-Refer to "Electrical Troubleshooting Manual"

POWER STEERING SWITCH

E<20 - Vehicle speed signal input

A

EZB — Engine speed signal output

A

EM - Fuel consumption signal output

A

EW - Alternator load signal input

A

EAZS - Cooling Fan Relay [High] control outputf

1 - Cooling Fan Relay [Low] control output

A

{x
{Ar2 - can [HiGH]

A

{27 - can 1ows

A

EAG - A/C thermal switch signal input

[

A

|_38 - A/C Compressor Relay control output

A

EZS — A/C switch "ON" signal input

—

A

I_K22 - Electric Load signal input (Defrost)

A

EM — Power Steering Switch signal input

WWW.DIGITALKHODRO.COM
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FL -46 FUEL SYSTEM

ECM
— o+
[ E(BZ - Battery Power
BATTERY
l I<2 - Power Ground
11} SASSS 1 (K51 - Power Ground
GROUND (K73 - Power Ground
E(BB - Battery voltage supply after ignition switch
IGNITION SWICH MAIN RELAY
T /lg/_A EKe - Battery voltage supply after main relay
[ P E(ZZ - Main Relay control output
FUEL PUMP RELAY
5 FUEL
[ ] PuMP EK4G - Fuel Pump Relay control output
IG_ COIL (Cyl. #1)
p o ; :_ _________________ " Em - Ignition Coil (Cylinder #1) control output
= |
'
i
'
IG COIL (Cyl. #2) ‘
: - EKZQ - Ignition Coil (Cylinder #2) control output
2 g -BE--B-......_©E .
'
'
'
i
G COIL (Cyl. #3) N
P T :_ _________________ +' E(S — lgnition Coil (Cylinder #3) control output
—_— .
'
'
:
G COIL (Cyl. #4) i
TS ! : EK7 = Ignition Coil (Cylinder #4) control output
2 = L e e T »
1) l
i
CONDENSOR '
2 1| ! .
— \
'
MIL
E<7O - Malfunction Indicator Lamp (MIL)
® control output
- |G ON
IMMOBILIZER
EQS - Immobilizer communication line
D—> Ground
P After Main Relay
IMMO. LAMP
E<48 — Immobilizer lamp control output
» Battery

SHDFL6123L
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FL -47

ECM

ECTS [for guage]

P Cluster

10

CMPS

P After Main Relay

MAPS
4
K15 -
1 I_K15 Sensor ground
P {19 - MAPS signal input
2 E(S] - Sensor power (+5V)
3
M _ N
| K43 ~ IATS signal input
ECTS [For ECM] =
I_K77 — ECTS signal input
lZ 2
E<35 - Sensor ground

(]
\

{k63 - CMPS signal input

CKPS

EKW - Sensor ground

-

1 K86 — CKPS [B] signal input

E<87 — CKPS [A] signal input

-

ih|? B

l_K32 - Sensor ground

E(H — Knock Sensor (KS) signal input

EKGO - Sensor power (+5V)

—! =
o
»
[

E<39 - TPS signal input

Elz - Sensor ground

E<72 — HO2S (Sensor 1) Heater control output

ESA - HO2S (Sensor 1) signal input

EBB — Sensor ground

E<71 — HO2S (Sensor 2) Heater control output

EKSG - HO2S (Sensor 2) signal input

HO2S (B1/S1) 3
P After Main Relay
\—LI'I_I'I_u -
1
2
HO2S (B1/52)
3 P After Main Relay
\—LI'I_I'I_u -
1
2
APT
1

Eﬂﬁ — Sensor ground

.

&33 - Sensor ground

|

[s9 - sensor power (+5v)

{k40 - APT signal input
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FUEL SYSTEM

INJECTOR #1

ECM

&

INJECTOR #2

P After Main Relay

[ ko1 - Injector (cylinder #1) control output

&

INJECTOR #3

P After Main Relay

E<47 - Injector (Cylinder #2) control output

&

INJECTOR #4

P After Main Relay

E(24 - Injector (Cylinder #3) control output

&

ISCA

P After Main Relay

EGB - Injector (Cylinder #4) control output

55

P After Main Relay

Ego - ISCA [OPEN] control output

I'K25 - ISCA [CLOSE] control output

PCsV

P After Main Relay

EGQ - Purge Control Solenoid Valve control output

Z\[E

P After Main Relay

E(QZ - CVVT Oil Control Valve control output
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FL -49

[EURO-1II/IV]

ECM

N WITHOUT ABS/ESP

Wss

1

=0.

E<79 — WSS [B] signal input

WITH ABS/ESP

ABS/ESP CONTROL MODULE

{Ks8 - wss [A] signal input

[EXCEPT EURO-III/IV]

g VEHICLE SPEED SENSOR (VSS)

CLUSTER(TACOMETER)

TRIP COMPUTER

ALTERNATOR

COOLING FAN RELAY [HIGH]

COOLING FAN RELAY [LOW]

OTHER CONTROL MODULES

OTHER CONTROL MODULES

-Refer to "Electrical Troubleshooting Manual"

POWER STEERING SWITCH

E<64 - Vehicle speed signal input

A

EG? — Engine speed signal output

< EBB - Fuel consumption signal output

< Ees - Alternator load signal input

< [ " .

< K23 - Cooling Fan Relay [High] control output]

< (2 "

< K28 - Cooling Fan Relay [Low] control output
.

< K84 - CAN [HIGH]

< {ke2 - can (Lows

< EB — A/C thermal switch signal input

< E<45 ~ A/C Compressor Relay control output

< EBO — A/C switch "ON" signal input

< g

<

I_K31 - Electric Load signal input (Defrost)

A

B44 - Power Steering Switch signal input

WWW.DIGITALKHODRO.COM

SLDFL7128L

021 62 99 92 92



WWW.DIGITALKHODRO.COM

FL -50

021 62 99 92 92

FUEL SYSTEM

PCM PROBLEM INSPECTION
PROCEDURE  eesoesse

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

Specification (Resistance): 1Q or less

2. TEST PCM CONNECTOR: Disconnect the PCM con-
nector and visually check the ground terminals on
PCM 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 PCM could
be faulty. If so, replace the PCM with a new one, and
then check the vehicle again. If the vehicle operates
normally then the problem was likely with the PCM.

4. RE-TEST THE ORIGINAL PCM : Install the original
PCM (may be broken) into a known-good vehicle and
check the vehicle. If the problem occurs again, re-
place the original PCM 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  esis2r
1. Turn ignition switch off.
2. Disconnect the battery (-) cable from the battery.

3. Disconnect the PCM connectors (A).

SLDFL7109D

4. Unscrew the PCM bracket mounting nuts (B) and re-
move the PCM from the air cleaner assembly.

5. Install a new PCM.

PCM mounting bolts: 3.9~ 5.9 N-m (0.4 ~
0.6 kgf:m, 2.9 ~ 4.3 Ibf-ft)

021 62 99 92 92



WWW.DIGITALKHODRO.COM

GASOLINE ENGINE CONTROL SYSTEM

021 62 99 92 92

FL -51

MANIFOLD ABSOLUTE
PRESSURE SENSOR (MAPS)

INSPECTION

E49EEE6D

FUNCTION AND OPERATION PRICIPLE

Output Voltage(V)

4.000 - - -

1.842 +----

0.789 -+

MAP

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
PCM. The PCM 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
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FUEL SYSTEM

CIRCUIT DIAGRAM
(AT)

[CIRCUIT DIAGRAM]

MAPS (CGG25)

PCM

[CONNECTION INFORMATION]

[CGGAK (8) GND

[CGGAK (32) IATS Signal

=
2

[CGGA-A (43) Reference Voltage (+5V)

[HARNESS CONNECTORS]

[CGGA-K (10) MAPS Signal

Terminal Connected to Function
1 PCM CGGA-K (10) MAPS Signal
2 PCM CGGA-A (43) |Reference Voltage (+5V)
3 PCM CGGA-K (32) IATS Signal
4 PCM CGGA-K (8) Sensor Ground

CGG25
MAPS & IATS

[o4]os[e2]o1]00[8o[sele7]aels5[e4s3[82]s1js0l79|7[77[76[75]74] 73] [

[72]71]70]69]68[67]66]65[64]63]62]6 1]60[59]58]57]56(55[54]53[52[ 51
[ L J

CGGA-K

] 1 4
50[49[48]47]46[45[44]4342|41]40][39]38]37[36]35]34[33]
28[27[26[2524[23[22 2 1[20[L0[18 1716 [15[14[13]12[1 /@[ 9 |@[ 7 | L2

= |w| o

o o
[60 [59[58]57]56[55[54]53[52]51[ 50 [49[48[47 [46 |

[45 J44|@la2]a1]40[39[38[37]36] 35[34[ 33[32]31 |

CGGA-A

[30]2928]27]26]2524]23[22]21[20 [10 [ 18] 17]16]

[15[24x3]12[11[10[ o8 7 65 [4 [ 3] 2] 1]
[l [l

PCM
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FL -53
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
4 E:GGM-K (15) GND 1 ECM CGGM-K (19 MAPS Signal

e
2

[CGGM-K (43) IATS Signal

EGGM—K (81) Reference Voltage (+5V)
[CGGM-K (19) MAPS Signal

ECM CGGM-K (81

Reference Voltage (+5V)

IATS Signal

2
3
4

)
)
ECM CGGM-K (43)
ECM CGGM-K (15)

Sensor Ground

[HARNESS CONNECTORS]

CGG25
MAPS & IATS

oafoafozfot]oo[solege7[ec[esle4e3le2l@[ed 7Szl 7[76[75[74 73] [5
[72[71[70leol6sl67]66]65l64]63]62]6 160]59]58]57]56]55]54]53[52] 51]
| — [ —

— N s—

50[49|48[47|46]45|44/@|42}41]40]39
28[27|26]25[24]23]22[21]20|@]18[17]

CGGM-K

4
38[37|36/35|34(33|32[31|30] 29
16|@|14[13|12|11|10] 9|8 | 7 2

s |w|o

ECM

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)
Idle 0.8V ~ 1.6V
IG ON 3.9V ~ 4.1V

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

INTAKE AIR TEMPERATURE
SENSOR (IATS)

I N S P ECTI O N ESBABCBS

FUNCTION AND OPERATION PRICIPLE

SO%

NI

NN
SN
Y

@ ~

Resistance (RQ)

MAPS & IATS

Q«;\\\‘N 100,000
‘ @@ 10,0001
Y&\\%}, \\\'1” ‘ 0,000

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
quantity, correction of the air temperature is needed be-
cause air density varies according to the temperature. So
the PCM uses not only MAPS signal but also IATS signal.
This sensor has a Negative Temperature Coefficient (NTC)
and its resistance is in inverse proportion to the tempera-
ture.

SPECIFICATION

Temperature[ ()] Resistance (kQ)
-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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GASOLINE ENGINE CONTROL SYSTEM FL -55
CIRCUIT DIAGRAM
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (CGG25)
PCM Terminal Connected to Function
4 1 PCM CGGA-K (10) MAPS Signal
[CGGAK (8) GND
3 - . 2 PCM CGGA-A (43) |Reference Voltage (+5V)
—ij , LCGGAK (32) IATS Signal 3 PCM CGGAK (32) IATS Signal
F-‘Z ECGGA-A (43) Reference Voltage (+5V) 4 PCM CGGA-K (8) Sensor Ground
1

[CGGA-K (10) MAPS Signal

[HARNESS CONNECTORS]

[o4]os]o2]o1]o0]so[sele7[eeles[e4]e3ls2]s [e07o[78[77]76[75[74] 73] 5

[72]71]70[69]68]6766]65(64]63[62]6 1[60]59]58[57[565554[53[52] 51]
[ J

CGGA-K

= lw|u

] [ ] 4
[50]a9]48]47]46|45]44]43]42]41|40[39]38]37]36]35[34[33
[28[27]26]25]24]23[22]21]20[19[18]1 7] 6 [15[14]13[12[11|@] 9 [@] 7 2

U o
[60 [59[58]57[56]55[54]53[52]51[50[49[48[47 [46 |

145 [44]@la2]41]40[39[38[37]36[35] 34] 33]32[31 |

CGG25

CGGA-A

MAPS & IATS

[30]29]28]27]26]25[24]23[22]21]20[19 [ 18] 17]16]

[15[14]13]12[11[r0]9[8[7[6[5 |4 [ 32 1]
Il Im]

PCM
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FL -56 FUEL SYSTEM
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
— 1 ECM CGGM-K (19 i
4 [CGGMK (15) GND (19) MAPS Signal
3 - . 2 ECM CGGM-K (81) |Reference Voltage (+5V)
—ﬁp , LCGGM-K (43) IATS Signal 3 ECM CGGM-K (43) IATS Signal
<——|Z ECGGM—K (81) Reference Voltage (+5V) 4 ECM CGGM-K (15) Sensor Ground
L [CGGM-K (19) MAPS Signal

[HARNESS CONNECTORS]

=<l -
[

94]o3lo2]o1[o0lso8g87[s6[ss[a4(e3ls2|@[s0l7d 787 7[76[75[74] 73]
R\ [72[71[70le9l68]67]66[65l64[63]62[6 1]60]5958]57]56(55(54]53]52[ 51]
2 [ — N S—]

e [ —

CGGM-K

Ul Al R )

4
\ / 50{49|48|47]46(45|44|@|42[41|40]39|38[37|36[35]|34|33|32[31|30] 29
28|27|26[25[24|23[22[21{20|@|18|17|16|@|14[13[12|11|10[ 9| 8| 7 2
CGG25
ECM
MAPS & IATS

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

3. Measure resistance between IATS terminals 3 and 4.

»

Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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FL -57

ENGINE COOLANT
TEMPERATURE SENSOR (ECTYS)

INSPECTION

E8067E2F
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
in the PCM 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 tem-
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.

ECTS (For ECM, 2-pin) /
ECTS (For Guage, 1-pin)

SHDFL6104L

O ( Terminal
¢/7
= Packing (Rubber)

i Body
el

- «<—— Thermister

EGRF241A

WWW.DIGITALKHODRO.COM

SPECIFICATION

[FOR ECM (2 PIN)]

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

[FOR GAUGE (1 PIN)]

Temperature [

)

Resistance (Q)

60(140) 125
85(185) 42.6 ~ 54.2
110(230) 22.1 ~ 26.2
125(257) 15.2

021 62 99 92 92
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FUEL SYSTEM

CIRCUIT DIAGRAM
(AT)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ECTS (CGG11-1) ECM
1 - Terminal Connected to Function
[CGGA-K (77) ECTS Signal 1 PCM CGGA-K (77) ECTS Signal
2 PCM CGGA-K (73) Sensor Ground
2

L]

[HARNESS CONNECTORS]

@)
/

CGG11-1
ECTS

[ceeAK (73) GND

[o4]o3[92]91]o0[89[88]87]86]85]84]83]

82[81]s0[79]7s|@]76[75]74] @

[72[71]70l69l68]67]66]65[64]63]62]6 1
[ ] [ ]

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

[50]49[48]47]46|45[44]43]42[41]40[39)

4|3 CGGA-K

38[3736[35[34]33[32[31[30]29 |

[28[27]26[25[24]23]22]21]20]1 o]18] 1

lefisfiaf13fi2[iif10[ 98] 7 |

U U
[60 [59[58]57]56[55[54]53[52[51] 5049 [48]47 [46 |

[45 J44]43i2]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[6]5 [4 [3[2] 1]
Il

PCM

CGGA-A
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FL -59

(M/T)

[CIRCUIT DIAGRAM]

ECTS (CGG11-1)

[CONNECTION INFORMATION]

[HARNESS CONNECTORS]

CGG11-1
ECTS

ECM
1 = ) Terminal Connected to Function
[CGGM-K (77) ECTS Signal 1 ECM CGGM-K (77) ECTS Signal
2 ECM CGGM-K (35) Sensor Ground
2 [~
Z {CGGM-K (35) GND

[94]93]92]01]90[s9]8887]86[85][84]83]

82]81[80[7975]@[76[75[74] 73]

72]71]70|69|68|67|66|65|64|63]62|61|60[59|58|57|56]|55|54/|53]|52] 51
| — | — — | —

~r| o

50]49|48|47|46|45|44]43[42|41{40(39(38|37|36(@|34]|33|32[31|30] 29
28|27|26(25|24/23[22(21{20]19[18[17[16|15(14[13[12|111|10[ 9| 8| 7 2

w

CGGM-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 2.

5. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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FL -60 FUEL SYSTEM

THROTTLE POSITION SENSOR
(TPS)

INSPECTION  eeri7ore
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 PCM 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
0.25~0.9V at closed throttle to minimum 4.0V at wide-open
throttle. The PCM determines operating conditions such
as idle (closed throttle), part load, acceleration/decelera-
tion, and wide-open throttle from the TPS. Also The PCM
uses the Manifold Absolute Pressure Sensor (MAPS) sig-
nal along with the TPS signal to adjust fuel injection dura-
tion and ignition timing.

SHDFL6105L

SPECIFICATION

Throttle Angle Output Voltage (V)
CT 0.25 ~ 0.9
W.0.T Min. 4.0V
Iltems Specification
Sensor Resistance () 16 ~24

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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GASOLINE ENGINE CONTROL SYSTEM FL -61
CIRCUIT DIAGRAM
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
TPS (CGG12) ECM
3 — Terminal Connected to Function
[CGGA-A (58) Reference Voltage (+5V) 1 PCM CGGAK (75) TPS Signal
1 ) 2 PCM CGGA-K (51) | Reference Voltage (+5V)
[cGGAK (75) TPS Signal
3 PCM CGGA-A (58) Sensor Ground
2
[CGGAK (51) GND

[HARNESS CONNECTORS]

[04]03[92]01]o0]89[88]87]86[85]84]83]

82[81[80[79]78[77]76|@]74[ 73

[72]71]70l69]68]67]66]65(64]63]62]6 1
[ ] [ ]

60[59]58[57]5655[54[53[52|@
] [ ]

o

[50]49]48[47[46|45]44]43[42]|41]40]39

w

CGGA-K

4
38[37[36[35[34[33[32[31]30]29 | 2

[28[27]26]25[24[23[22]21]20]19]18]1

L6[15[i4]13[12[11]10[ 98] 7 ]

-

11 11
[60 [59|@]57]56[55[54]53[52[51] 50] 49 48]47 [46 |
145 [44]43J42[41]40[39[38]37[36] 35[34 [33]32[31
[ ] [ ] [ 1
[30]29]28]27]26]25[24]23[22]21]20 19 [ 18] 17] 16]
[15]14f13]1211]i0] 9 8[7 6] 5[4 [3]2[ 1]
im! im!

CGGA-A

PCM
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FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

TPS (CGG12) ECM
3 M~
[CGGM-K (60) Reference Voltage (+5V)
1 = .
( |CGGM-K (39) TPS Signal
2

[CGGMK (12) GND

[CONNECTION INFORMATION]

Terminal Connected to Function
1 ECM CGGM-K (39) TPS Signal
2 ECM CGGM-K (12)| Reference Voltage (+5V)
3 ECM CGGM-K (60) Sensor Ground

[HARNESS CONNECTORS]

94[o3]92]o1[o0[s9]88[s7[86]s5[84]83]82]8 [80]7o[78[77]76]@[74] 73 65
72|71|70[69(68(67|66|65|64/6362|61|60[59(58[57|56|55/54|53|52| @
[ | | T ] 4

J L
[50[4g[48]47[46[45[a4]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] 17[16 1514 13[12[11][10[ 9] 8] 7 |

CGGM-K

- | w

CGG12 L
TPS

ECM

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.

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE CONTROL SYSTEM FL -63

CAMSHAFT POSITION SENSOR
(CMPS)

INSPECTION  eacreraa
FUNCTION AND OPERATION PRICIPLE

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.

SHDFL6107L

WAVEFORM

FR [MRzev S MEsev | FR cHa1ev |EEE ME zev

SO N SR _______ ______ o)

'| HOLD '| |.U0i..T |.|GII'ID '| ICHHLI '| MENU '| _m Iéooﬁl |'cuﬁs|'|ni:no'| IﬁECDI '| HENU '|

CKP-CMP CMP

This example shows a typical Crankshaft Position Sensor(CkPS) and Camshaft Position Sensor(CMPS) waveform at idle.
The PCM controls the injection and ignition timing by using these signals. Generally CkPS signal is used to detect the piston’s
position and CMPS signal is used to detect the Top Dead Center of each cylinder.

SHDFL6810L
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FUEL SYSTEM

CIRCUIT DIAGRAM
(AT)

[CIRCUIT DIAGRAM]

CMPS (CGG13)

ECM

[CGGAK (38) GND

3
(D of
1 » Main Relay

[CGGAK (41) CMPS Signal

[HARNESS CONNECTOR]

[CONNECTION INFORMATION]

Terminal Connected to Function
1 Main Relay Power Supply (B+)
2 PCM CGGA-K (41) CMPS Signal
3 PCM CGGA-K (38) Sensor Ground

94]03[92]91]90[89[88]87]86ls5]84[83[82[81[80]79]78]77[76]75]74 73]

72|71|70|69|68|67|66|65|64|63|62|61 60|59|58|57|56|55|54|53|52| 51]

50|49|48|47|46|45|44|43|42|. |40|39 .|37|3e|35|34|33|32|31 [30[29]

28[27]26]25]24]232221]20[1 0[18[17}16[15[14]13[12[11]10] 9] 8 [ 7 |

CGGA-K

8]
60 |59|58|57|56(55[54[53[52[51| 5049|4847 |46
45 |44|43142141]40]39]38|37|36[ 35[34| 33|32 [31
[ ] [

| — |
30(29[28[27(26|25|24|23)22|21[20 |19 [ 1817 |16
15[14[13[12[11|10|9| 8|7 |6]|5 |4 [ 3|2 |1
n n
=

PCM

CGGA-A

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE CONTROL SYSTEM FL -65

(M/T)

[CIRCUIT DIAGRAM]
[CONNECTION INFORMATION]

CMPS (CGG13) ECM
Terminal Connected to Function
3 ECGGM—K (17) GND 1 Main Relay Battery Voltage (B+)
) 2 ECM CGGM-K (63) CMPS Signal
B [CGGM-K (63) CMPS Signal 3 ECM CGGM-K (17) Sensor Ground
1 » Main Relay

[HARNESS CONNECTOR]

9403[92]01]00[8o[8els7pe[s5]e4[83[e2[81[80[7e[78]77[76]75 74 73] &
72[71]70[69]68]67]66]65/64|@]62]6 1]60]59]58]57[56|55[54]53[52] 51]

T ] T ] ] T ] 4|3 CGGM-K
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[2 12010 ]18 | @fi6 1514 13]12]ta[10] o8| 7 | L]

CGG13
CMPS ECM

SHDFL6901L

COMPONENT INSPECTION

1. Check signal waveform of CMPS and CKPS using a
scantool.

Specification : Refer to "WAVE FORM"
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FL -66 FUEL SYSTEM

CRANKSHAFT POSITION SENSOR
(CKPS)

INSPECTION  ecseans
FUNCTION AND OPERATION PRICIPLE

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

SHDFL6106L

Angle).
WAVEFORM

FR MR z.e8v cH BEN:RU FR cHa1ev |EEE BE zev

THoLD | m [UOLT| [GND | |CHNL] [MENU] _m [zoon| [CURS| [MEMO] |RECD] [MENU]
=

This example shows a typical Crankshaft Position Sensor(CkPS) and Camshaft Position Sensor(CMPS) waveform at idle.
The PCM controls the injection and ignition timing by using these signals. Generally CKPS signal is used to detect the piston’s
position and CMPS signal is used to detect the Top Dead Center of each cylinder.

SHDFL6810L
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FL -67

CIRCUIT DIAGRAM
(AT)

[CIRCUIT DIAGRAM]
CKPS (CGG14)

PCM

[CONNECTION INFORMATION]

[CGGA-A (55) - CKPS [B]

[HARNESS CONNECTORS]

[CGGA-A (40) - CKPS [A]

Terminal Connected to Function
1 PCM CGGA-A (55) CKPS [B] Signal
2 PCM CGGA-A (40) CKPS [A] Signal

[o4]o3]92]o1]o0]89]88[7[86]85[84]83]

s2[81[solrof7el7776l75[74] 73] 5T

[72[71 |70|69|68|67|66|65|64|63|62|61

60|59|58|57|56|55|54|53|52| 51|

|50|49|48|47|46|45|44|43|42|41|40|39

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

4
38|37|36|35|34|33|32|31 [30]29] CGGA-K
i6[is[ialiafizjiafto[ 98] 7 | L2

T 1

=

|5 |5
[60 [59]58]57[56|@54]53]52[51]50] 49 48]47 [46 |
145 [44]43la2]41|@]39[38[37]36[35] 34] 33]32[31 ]

WWW.DIGITALKHODRO.COM

L I [ ] | ]
[30[20p8[27]26[25[24]23]22]21]20 19 [ 18] 17]16] CGGA-A
[15]14h3[12[t1]10[9[8]7 [6[5 |4 [3]2] 1]
Il Il
- -
PCM
SHDFL6130L
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FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]
CKPS (CGG14)

ECM

[CONNECTION INFORMATION]

[CGGM-K (86) - CKPS [B]

[CGGM-K (87) - CKPS [A]

[HARNESS CONNECTORS]

Terminal Connected to Function
1 ECM CGGM-K (86) CKPS [B] Signal
2 ECM CGGM-K (87) CKPS [A] Signal

94[03[92(91[90[89|88|@ |@|85|84[83[82[81[80[79|78|77|76|75|74] 73 6
72|71]|70|69]|68|67|66[65|64]63|62|61|60[59|58|57|56|55|54|53|52) 51

COMPONENT INSPECTION

1. Check signal waveform of CKPS and CMPS using a

scantool.

Specification : Refer to "WAVE FORM"

WWW.DIGITALKHODRO.COM

[ ] [ ] ] [ ]
[5049]8[47[46]45[44[43]42]41[40[39]38[37[36]35[34[33]32[31[30[29 | CGGM-K
[28[27]26[252a 23222 1[20[10 18 [ 1716 15|14 13]iz[ii[10[ o[ 8| 7 | L2

ECM
SHDFL6133L
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GASOLINE ENGINE CONTROL SYSTEM FL -69

HEATED OXYGEN SENSOR
(HO2S)

INSPECTION  eozs13r0

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 PCM. 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 PCM 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

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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FL -70 FUEL SYSTEM

SPECIFICATION Item Specification

A/F Ratio Output Voltage (V) Heater Resistance (Q ) Approx. 2éOQ at 20
RICH 0.6 ~ 1.0 68 )
LEAN 0~04
WAVEFORM

FR M e.2v 185 [Ese.2v

> & 8 & &8 & § & 33 &8 &8 :§: ‘B 8 &8 °¢
[HoLD| [TIME] [voLT | [CHNL | [MENU]
If you release the accelerator pedal suddenly after engine running about 4000 rpm, fuel supply will stop for short
period and the O2 sensor service data in the Hi-Scan (Pro) will display values 200mV or lower.

When you suddenly press on the accelerator pedal down, the voltage will reach 0.6 ~ 1.0 V.

When you let the engine idle again, the voltage will fluctuate between 200 mV or lower and 0.6 ~ 1.0 V.

In this case, the O2sensor can be determined as good.

LFJF421A

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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GASOLINE ENGINE CONTROL SYSTEM

021 62 99 92 92

FL -71

CIRCUIT DIAGRAM
(AT)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [B1/S1] (CGG16) PCM HO2S [Bank 1/ Sensor 1]
3 Terminal Connected to Function
4 1 PCM CGGA-K (35) HO2S [B1/S1] Signal
- ECGGA-A (34) Heater Control 2 PCM CGGA-K (31) Sensor Ground
1 3 Main Relay Power Supply (B+)
- }
1l {CGGAK (35) HO2S [BL/S1] Signal 4 PCM CGGA-A (34) Heater Control
2 ~ HO2S [Bank 1/ Sensor 2]
CGGA-K (31) GND - -
= @1 Terminal Connected to Function
1 PCM CGGA-K (13) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 PCM CGGAK (9) Sensor Ground
3 @ 3 Main Relay Power Supply (B+)
4 4 PCM CGGA-A (33) Heater Control
S ECGGA-A (33) Heater Control
1
T [CGGAK (13) HO2S [B1/S2] Signal
g e
{CGGA-K (9) GND
A\
Main Relay

[HARNESS CONNECTOR]

[94]a3[02]01]00[89[88[87[86[85]84]83

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

[72]71]70]69]68]67]6665/64]63]62]6 1
1 J L J

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

50|49(48|47(46]|45|44]|43142|41)40|39
28|127[26|25[24|23]|22|21(20(19(18(17]

]

1

3 CGGA-K

] ] 4
383736 |@[34]33]32|@[30]29
fe[is[i4\@2[i1[oj@s]7 | 21"

=) =)
[60 [59]58[57]56[55[54]53[52]5 1] 50]49 [48]47 [46 |

CGG16 CGG22 [45 [44J4342]41]40]39[38]37[36[ 35| @ | @[32[31]
HO2S [B1/S1] HO2S [B1/S2] L ] [ ] L ] CGGA-A
[30]29]28]27]26]25[24]23[22]21[20 [19 [ 18] 17] 16]
[15]14]13[12]11]10[9]8[7[6[5 |4 [3]2[1]
1 = =
PCM
SHDFL6575L
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FL -72
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FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

HO2S [B1/S1] (CGG16)

ECM

[CONNECTION INFORMATION]

HO2S [Bank 1/ Sensor 1]

ECGGM-K (72) Heater Control

3
UL

]
=

2

[CGGM-K (54) HO2S [B1/S1] Signal

HO2S [B1/S2] (CGG22)

[CGGM-K (38) GND

CGG16
HO2S [B1/S1]

3
®
4 =
{CGGM-K (71) Heater Control
1
1 ECGGM-K (36) HO2S [B1/S2] Signal
2 I
{CGGMK (16) GND
 /
Main Relay

Terminal Connected to Function
1 ECM CGGM-K (54) HO2S [B1/S1] Signal
2 ECM CGGM-K (38) Sensor Ground
3 Main Relay Power Supply (B+)

4

ECM CGGM-K (72)

Heater Control

HO2S [Bank 1/ Sensor 2]

Terminal Connected to Function
1 ECM CGGM-K (36) HO2S [B1/S2] Signal
2 ECM CGGM-K (16) Sensor Ground
3 Main Relay Power Supply (B+)
4 ECM CGGM-K (71) Heater Control

[HARNESS CONNECTOR]

94]03]92[91]o0[89[88[87]8685]84[83[82[8 1]80[79]78[77[76[75]74] 73|
[70]69]68]67]66]65[64]63[62]6 1]60[59]58|57]56]55/@)53[52] 51
L J L J

Al
(&)

| I— | I—
50[49[48]47]46]45[44]43[42] 41[40[39]@]37|@[35]34[33[32]31[30] 29 |
28|27[26[25/24]2322]21[20] 9] 18[17{@l15 14 [13[12[11[10] o8] 7 | L2

CGG22

HO2S [B1/S2]

ECM

COMPONENT INSPECTION

1. Check signal waveform of HO2S using a scantool.

Specification: Refer to "waveform".

2. Disconnet the HO2S connector.

3. Measure resistance between HO2S heater terminals

3 and 4.

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.

WWW.DIGITALKHODRO.COM

SHDFL6576L

021 62 99 92 92
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GASOLINE ENGINE CONTROL SYSTEM
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FL -73

KNOCK SENSOR (KS)

I NSP ECTI O N EC8E7B98
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 is installed on
the cylinder block. When knocking occurs, the vibration
from the cylinder block is applied as pressure to the piezo-
electric element. At this time, this sensor transfers the volt-
age signal higher than the specified value to the PCM and
the PCM retards the ignition timing. If the knocking dis-
appears after retarding the ignition timing, the PCM will
advance the ignition timing. This sequential control can
improve engine power, torque and fuel economy.

SHDFL6108L

Connector

Spring Washer

Load Washer

: @7 Piezo-electricity element

Insulator

Sleeve

SPECIFICATION

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

WWW.DIGITALKHODRO.COM

EGRF252A
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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
(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
KS (CGG23) ECM
P Terminal Connected to Function
[CGGA-A (30) GND
I:::l 1 PCM CGGA-A (30) Sensor Ground
2 - 2 PCM CGGA-A (15 KS Singal
: : [CGGA-A (15) Ks Signal (@5) 9
94]03]92[91]90[89]88[87]86]85]84]83[82]8 1]80]79[78]77[76]75[74] 73] 5
72[71]70[69]68]67]66[65[64|63]62]6 1]60]59]58]57[56]55[54]53[52] 51] CGGA-K
[ ] [ ] ] [ ] 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] 1716 [15[14]13[12]11]10] 9] 8 [ 7 | !
1 1 )
1N} |N)
[60 [59]58]57]56]55[54]53[52[51[50] 49 48]47 46 |
[45 Ja4]a3la2]a1]40[39[38[37[36[ 35| 34 [33[30]31 |
CGG23 [ ] I ] i ]
KNOCK SENSOR @ [29p8[27]26[25[24]23[22]21]20 |19 [ 18] 17]16] CGGA-A
@ [1413]12i1fr0]9[8]7 654 [ 3] 2] 1]
Im! Im!
- -y
PCM
SHDFL6590L

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE CONTROL SYSTEM FL -75
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
KS (CGG23) ECM
1 . — Terminal Connected to Function
LEGGM-K (32) GND 1 ECM CGGM-K (32) Sensor Ground
2 2 ECM CGGM-K (11) KS Signal

[CGGMK (11) KsS Signal

[o4]o3]o2]o1]o0]so[8g87[ss[ss[s4]s3[2[8 [80[79[7e[77[76[75[74 73]

6

[72]71]70]69]68]67]66]65[64]63]62|6:1]60[59]58]57]56]55[54]53[52] 51] 5
[ ] T ] ] T ] 3 CGGM-K
[50]a9]48]47]46|45]44]43]42l41|40]39]38|37|36[35[34/33|@][31]30[ 29]
[28]27]26]25[24]23[22]21]20]19]18]17]16[15[14]13[12|@]10[ 9] 8] 7| 2|1
CGG23 ECM
KNOCK SENSOR
SHDFL6591L
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FL -76 FUEL SYSTEM
INJECTOR

INSPECTION  ecannrss
FUNCTION AND OPERATION PRICIPLE

Based on information from various sensors, the PCM 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 PCM controls each injector by grounding the control
circuit. When the PCM energizes the injector by grounding
the control circuit, the circuit voltage should be low (the-
oretically 0V) and the fuel is injected. When the PCM
de-energizes the injector by opening control circuit, the
fuel injector is closed and circuit voltage should momen-
tarily peak.

KFCF1026

SPECIFICATION

Iltem Specification

13.8 ~ 15.2Q at 20

Coil Resistance (Q) 68 )

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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GASOLINE ENGINE CONTROL SYSTEM FL -77
CIRCUIT DIAGRAM
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM Injector #1
Inj #1 24-1 - N
njector (CGC; ) = ) Terminal Connected to Function
[CGCA-A (50) - Injector #1 1 Main Relay Power supply (B+)
1 . 2 PCM CGGA-A (50) Injector #1 Control
Main Relay
Injector #2 (CGG24-2) Injector #2 :
2 EGGA-A (52) Injector #2 Terminal Connected to Function
>< ( IZ:X‘ 1 Main Relay Power supply (B+)
1 Main Relay 2 PCM CGGA-A (52) Injector #2 Control
Injector #3 (CGG24-3) Injector #3
2 EGGA-A (36) Injector #3 Terminal Connected to Function
X{-'ZX‘ 1 Main Relay Power supply (B+)
1 .
Main Relay 2 PCM CGGA-A(36) | Injector #3 Control
Injector #4 (CGC;24-4) _ Injector #4
|CGGA-A (48) Injector #4 Terminal Connected to Function
1 1 Main Relay Power supply (B+)
Main Relay -
2 PCM CGGA-A (48) Injector #4 Control
[HARNESS CONNECTORS] i
[o4]o3[92]01[a0[8o[88]s7]86]s5]84]83]82[81[80[79]78]77[76]75]74] 73] z
|72|71|70|69|68|67|66|65|64|63|62|61 60|59|5z|3|57|5|e|55|54||53|52| 51] 3 CGGA-K
50|49|48|47|46|45|44|43|42|41|40|39 38[37[36[35[34[33[32[31[30] 29|
28127]26]25]24[23]22 21 2010|168 [ 17}16 |15 ]14 [13]12]11]10] 9 8] 7 | L2 L'
I 1
CGG24-1,2,3,4
INJECTOR 1,2,3,4
CGGA-A
[30]2028]27]26]2524]23[22]21]20[19 [ 18] 17]16]
[15]14]13]12[11[10] 9 [8][7]6[5 4 3] 2] 1]
T
PCM
SHDFL6586L

WWW.DIGITALKHODRO.COM
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FL -78

021 62 99 92 92

FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

[HARNESS CONNECTORS]

ECM Injector #1
Injector #1 (CGG24-1 - .
njector #1 ( > ) - ) Terminal Connected to Function
HIZX‘ [CGGM-K (91) - Injector #1 1 Main Relay Power Supply (B+)
2 ECM CGGM-K (91 INjector #1 Control
1 Main Relay 1) jecor ontro
Injector #2 (CGG24-2) Injector #2
2 [CGGM-K (47) Injector #2 Terminal Connected to Function
% ( IZ:X‘ 1 Main Relay Power Supply (B+)
1 Main Relay 2 ECM CGGM-K (47) INjector #2 Control
Injector #3 (CGG24-3) Injector #3
2 [CGGM—K (24) Injector #3 Terminal Connected to Function
%HZX‘ 1 Main Relay Power Supply (B+)
1 .
Main Relay 2 ECM CGGM-K (24) | INjector #3 Control
Injector #4 (CGZGZ4—4) — Injector #4
CCCGM-K (68) Injector #4 Terminal Connected to Function
1 Main Rel 1 Main Relay Power Supply (B+)
ain Relay
2 ECM CGGM-K (68) INjector #4 Control

B

72]71]70]69]@|67]66]65/64/63]62[6 1]
[ J L ]

4]93[02[@]o0]s9[88[87]86]85[84]83]

82[81[80[7d78[77[7¢6[75]74] 73]

60]59]58[57(56[55[54/53[52[ 51
J L 1]

e

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

0[49]48|@|46[45[44[43]42[41[40[39]

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

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

CGG24-1,2,3,4 ]

INJECTOR 1,2,3,4 L

ECM

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.

WWW.DIGITALKHODRO.COM

SHDFL6587L
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GASOLINE ENGINE CONTROL SYSTEM FL -79

IDLE SPEED CONTROL
ACTUATOR (ISCA)

INSPECTION  essseanr
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 PCM controls both coils
by grounding their control circuits. According to the control
signals from the PCM, the valve rotor rotates to control the
by pass airflow into the engine.

SHDFL6113L

SPECIFICATION

Iltems Specification
Closing Coil Resistance
146 ~16.2[20 (68 )]
Q)
Opening Coil Resistance
11.1~12.7[20 (68 )]
Q)
Duty (%) Air Flow Rate ( /h)
15 05~15
35 55~93
70 28.5 ~ 36.5
96 39.0 ~ 48.0

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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FL -80

021 62 99 92 92

FUEL SYSTEM

CIRCUIT DIAGRAM
(AT)

[CIRCUIT DIAGRAM]

PCM

[CONNECTION INFORMATION]

ISCA (CGG26)
1
2 )
— T Main Relay
I\ 3

[CGGA-A (6) ISCA [OPEN]

control

[CGGA-A (22) ISCA [CLOSE]

control

[HARNESS CONNECTORS]

CGG26
ISCA

Terminal Connected to Function
1 PCM CGGA-A (6) ISCA [OPEN] control
2 Main Relay Power supply (B+)
3 PCM CGGA-A (22) | ISCA [CLOSE] control

lo4]o3[92]91]o0]89[88]87[s6]85]84[83[82]81[80[79[78]77[76]75]74] 73]

[72[71]70]69]68[67]66]65[64]63]62]6 1]60][59]58]57]56]55/54]53[52[ 51

a0
o

| — | — I | | I—
50[49]|48|47|46[45]|44[43]42(41)40[39]38[37|36(35|34{33]32/31|30(29

CGGA-K

[28[27]26]25[24[23[22]21]20[19]18] 1716 [15[L4]13[12[11]10] 9[8[ 7 |

n
-

=

U U
[60 [5958[57]56]55[54]53[52[51[ 5049 [ 48] 47]46 |

[45 [44]43ja2la1]40[39[38[37]36] 35[34 [33[32[31 |

3029|2827}
15]14(13]12]

2625|24/23|@|21[20 |19 | 18] 17[16
1110[o (8|7 @[5 [4 [3]2]1
I'T

CGGA-A

PCM

WWW.DIGITALKHODRO.COM

SHDFL6596L
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GASOLINE ENGINE CONTROL SYSTEM FL -81
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ISCA (CGG26) ECM
T inal C ted t Functi
1 EGGM-K (90) ISCA [OPEN] erminal onnected to unction
control 1 ECM CGGM-K (90) ISCA [OPEN] control
2 Main Rel Power supply (B+)
|—24> Main Relay, e
\ 3 ECM CGGM-K (25) ISCA [CLOSE] control
13 [CGGM-K (25) ISCA [CLOSE]
control

[HARNESS CONNECTORS]

89| 8ei87[86|85|84|83]82|81|80|797877(76[75|74] 73| 75
[72[71[70le9] Gselﬁow
[ — [ — — [ — 4 CGGM-K
[50]40]48]47]4645[44]43]42]41]40]39]38[37|36[35][34[33]32[31[30] 29]
[28[27]26| @[24]23[22] 2120 19] 18] 17[16[15[14]13[12[11]10[ 9[8[ 7 |

CGG26 -
ISCA ECM

(&)

w

N

SHDFL6597L

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 Caill].

5. Check that the resistance is within the specification.

Check that the resistance is within the specification.

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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FUEL SYSTEM

CVVT OIL CONTROL VALVE
(OCV)

INSPECTION

E29F3B83

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 PCM control of an oil control valve. As
oil is directed into the chambers of the CVVT assembly,
the cam phase is changed to suit various performance
and emissions requirements..

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

SHDFL6115L

SPECIFICATION

2. When camshaft rotates counter engine rotation-wise: Item Specification

Intake- Retard / Exhaust- Advance Coil Resistance (Q) 6.9~7.9Q at20 (68 )

CIRCUIT DIAGRAM

(AIT)

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

PCM
ocv (CGG05)1 Terminal Connected to Function
[c PCM CGGA-A (49) OCV Control

Main Relay

{CGGA-A (49) OCV Control A
§§ {l S %) 2

Main Relay Power supply (B+)

[HARNESS CONNECTOR]

94]93]92[91]90]89]88[87]86]s5]84]83[82]8 1]80]79[78]77[76]75]74] 73]

72[71[70]69]68[67]66]65]64[63]62]6 1]60]59[58|57]56[55[54]53]52[ 51|
I J J

L J L ]
50[49[48]47[46[45[44]43]42[41]40[39]38[37[36]35[34[33]32]31[30[29 |

CGGA-K

28[27]26[25]24[23[22[21]20]10]18[ 17615 4 13[12]11]10[ 9 8] 7 |

. T
60 |59]58[57|56|5554[53|52]51[50 [ @] 4847 |46
45 144(43142]41]40[39|38|37[36]| 35|34 | 33| 32|31

CGGA-A

[ ] [ ] [ ]
30(29[28[2726|25|24|23)22|21|120 |19 | 18[17 |16
15[14[13[12[11]10|9| 8|7 |6|5 |4 | 3|2 |1
n n
=

PCM

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE CONTROL SYSTEM FL -83
(M/T)

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ECM
OCV (CGGO05) 1 Terminal Connected to Function
{caeMm-K (92) OCV Control 1 ECM CGGM-K (92) OCYV Control
M 2 2 Main Relay Power supply (B+)
Main Relay

[HARNESS CONNECTOR]

94]03]@[o1]90[89]88[87[86]85]84]83[82]81]80]79[78]77]76]75]74] 73]
72]71|70[69]68]67]66]6564]63[62]6 1]60]59]58]57]56]55(54]53]52] 51
[ ] [ ] ]

[ ] 413
50[49]48]47[46[45[aala3la2[41]40[39]38[37[36[35]34[33[32]31[30[29 | CGGM-K
2827]26[25[24[23[22[21]20[10[18[17}16 [15[1a[13[12[1a[10] o8] 7 | L21'

ECM
SHDFL6902L

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

E9BFBDF2

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.

(AIT)

SPECIFICATION

SHDFL6114L

Item

Specification

Coil Resistance (Q)

16.0Q at 20

(68 )

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]

PCSV (CGG21) ,,

[CONNECTION INFORMATION]

PCM

—

H]

[HARNESS CONNECTORS]

Main Relay

€

Terminal Connected to

Function

GGA-A (8) PCSV Control 1 Main Relay

Power supply (B+)

2 ECM CGGA-A (8)

PCSV Control

[94]o3]92]o1]o0]so]ss]s7]86ls5]84]83][82]8 1]80[79]78]77[76]75]74[ 73]
[72[71]70[69]68[67]66[65[64]63]62]61]60[59]58]57]56[55[54]53[52] 51]
| ] ] ]

L 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]10]18[1 7] 6 |15 fL4]13[12[11]10[ 9] 8] 7 |

o

CGGA-K

(]

N A| O

U =)

[60 [59[58]57]56]55[54]53[52]51[50[49[48[47 [46 |
|45 [44]43la2]a1]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
[i5[1af3ft2ft1]10]o [@[7[6[5 [4 [3[2]1]

[l

3

PCM

CGGA-A
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GASOLINE ENGINE CONTROL SYSTEM FL -85
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM
PCSV (CGGZl)2 Terminal Connected to Function
[CGGMK (69) PCSV Control 1 Main Relay Power Supply (B+)
XHZ:XI 1 2 ECM CGGM-K (69) PCSV Control
Main Relay
[HARNESS CONNECTORS]
I [o4]93lo2]91]o0]sosgls7][86]ss]84]83][s2[81[s ] 79[78][77]76[75]74] 73] s
[72[71]70|@|68[67]66]65]64]63]62] 6 1/60[59]58]57[56]55[54]53[52 51]
[ ] [ ] ] [ ] 3
[50[4o]48]47]46[45[44[43[42]a1[40[39]38[37[36[35[34[33[32[31][30] 29] CGGM-K
[28[27]26]25[24[23[22]21]2019] 18] 17[16[15[14]13[12[11]10] 9[8[ 7 | 1
CGG21 ]
PCSV ECM
SHDFL6593L

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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FUEL SYSTEM

DTC TROUBLESHOOTING
PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC)  eirssoz

MIL

DTC Description $ﬁ£3_ Euro-l | Leaded Page

PO011 ggalg?g:;z::;tl?gazl&nllr;g Over-Advanced or Sys . R R FL-90

P0012 | A Camshaft Position-Timing Over-Retarded (Bank 1) ° A A FL-96

P0016 ggrr:l;s?a;teEgsirtiZ?—Camshaft Position Correlation N N N FL-99

P0030 | HO2S Heater Circuit (Bank 1 / Sensor 1) ° FL-109
P0031 | HO2S Heater Circuit Low (Bank 1 / Sensor 1) ° A FL-116
P0032 | HO2S Heater Circuit High (Bank 1 / Sensor 1) ° A FL-119
P0036 | HO2S Heater Control Circuit (Bank 1 / Sensor 2) ° FL-122
P0037 | HO2S Heater Circuit Low (Bank 1 / Sensor 2) ° FL-129
P0038 | HO2S Heater Circuit High (Bank 1 / Sensor 2) ° FL-132
P0068 | MAFS/MAPS-TPS Correlation A FL-135
P0075 | Intake Valve Control Solenoid Circuit (Bank1) ° A A FL-142
P0076 Intake Valve Control Solenoid Circuit Low (Bank 1) ° A A FL-148
POO77 Intake Valve Control Solenoid Circuit High (Bank 1) ° A A FL-151
PO106 I(\:/Ii?;i(t)l%Q}t;s;ﬁ;f;:ssizreemarometrlc Pressure . . . FL-154
P0107 | Manifold Absolute Pressure/Barometric Pressure Circuit Low Input ° ° ° FL-160
P0108 | Manifold Absolute Pressure/Barometric Pressure Circuit High Input ° ° ° FL-163
P0112 Intake Air Temperature Sensorl Circuit Low Input ° A A FL-167
P0113 | Intake Air Temperature Sensorl Circuit High Input ° A A FL-173
P0116 | Engine Coolant Temperature Circuit Range/Performance ° FL-177
P0117 | Engine Coolant Temperature Circuit Low Input ° ° ° FL-183
P0118 | Engine Coolant Temperature Circuit High Input ° ° ° FL-186
PO121 'g;rr(l)gttel%F;?g?ImZ(r)“s:i;ion Sensor/Switch "A" Circuit . FL-190
P0122 | Throttle/Pedal Position Sensor/Switch "A" Circuit Low Input ° ° ° FL-196
P0123 | Throttle/Pedal Position Sensor/Switch "A" Circuit High Input ° ° ° FL-200
P0124 | Throttle/Pedal Position Sensor/Switch "A" Circuit Intermittant A FL-205
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DTC TROUBLESHOOTING PROCEDURES FL -87
MIL
DTC Description il:/rl(\)/_ Euro-li | Leaded Page
P0130 | HO2S Circuit (Bank 1/ Sensor 1) ° A FL-209
P0131 | HO2S Circuit Low Voltage (Bank 1 / Sensor 1) ° A FL-217
P0132 | HO2S Circuit High Voltage (Bank 1 / Sensor 1) ° A FL-220
P0133 | HO2S Circuit Slow Response (Bank 1 / Sensor 1) ° A FL-223
P0134 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 1) ° A FL-227
P0135 | HO2S Heater Circuit (Bank 1 / Sensor 1) ° A FL-231
P0136 | HO2S Circuit (Bank 1/ Sensor 2) ° FL-235
P0137 | HO2S Circuit Low Voltage (Bank 1 / Sensor 2) ° FL-242
P0138 | HO2S Circuit High Voltage (Bank 1 / Sensor 2) ° FL-245
P0139 | HO2S Circuit Slow Response (Bank 1 / Sensor 2) ° FL-247
P0140 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 2) ° FL-250
P0141 | HO2S Heater Circuit (Bank 1 / Sensor 2) ° FL-252
P0171 | System Too Lean (Bank 1) ° A FL-255
P0172 System Too Rich (Bank 1) ° A FL-261
P0201 | Cylinder 1-Injector Circuit/Open ° ° ° FL-265
P0202 | Cylinder 2-Injector Circuit/Open ° ° ° FL-265
P0203 | Cylinder 3-Injector Circuit/Open ° ° ° FL-265
P0204 | Cylinder 4-Injector Circuit/Open ° ° ° FL-265
P0230 | Fuel Pump Primary Circuit A A A FL-272
P0231 | Electric Fuel Pump Relay-Open or Short Circuit A A A FL-278
P0232 Electric Fuel Pump Relay-Short Circuit A A A FL-281
P0261 | Cylinder 1-Injector Circuit Low ° ° ° FL-284
P0262 | Cylinder 1-Injector Circuit High ° ° ° FL-290
P0264 | Cylinder 2-Injector Circuit Low ° ° ° FL-284
P0265 | Cylinder 2-Injector Circuit High ° ° ° FL-290
P0267 | Cylinder 3-Injector Circuit Low ° ° ° FL-284
P0268 | Cylinder 3-Injector Circuit High ° ° ° FL-290
P0270 | Cylinder 4-Injector Circuit Low ° ° ° FL-284
P0271 | Cylinder 4-Injector Circuit High ° ° ° FL-290
P0300 | Random/Multiple Cylinder Misfire Detected ° FL-293
P0301 | Cylinder 1-Misfire Detected ° FL-302
P0302 | Cylinder 2-Misfire Detected ° FL-302
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FL -88 FUEL SYSTEM
MIL
DTC Description Ifllil;:/- Euro-ll | Leaded Page
P0303 | Cylinder 3-Misfire Detected ° FL-302
P0304 | Cylinder 4-Misfire Detected ° FL-302
P0326 | Knock Sensor 1 Circuit Range/Performance (Bank 1) A A FL-308
P0327 | Knock Sensor 1 Circuit Low Input A A FL-313
P0328 | Knock Sensor 1 Circuit High Input A A FL-316
P0335 Crankshaft Position Sensor "A" Circuit ° A A FL-318
P0336 | Crankshaft Position Sensor "A" Circuit Range/Performance ° A A FL-325
P0337 | Crankshaft Position Sensor "A" Circuit Low Input ° A A FL-328
P0338 Crankshaft Position Sensor "A" Circuit High Input ° A A FL-331
P0339 | Crankshaft Position Sensor "A" Circuit ° A A FL-334

Camshaft Position Sensor "A" Circuit Malfunction
P0340 (Bank 1 or Single Sensor) ° A A FL-337

Camshaft Position Sensor "A" Circuit Range/Performance

& (Bank 1 or Single Sensor) ¢ - A g 344
P0342 Camshaft Position Sensor "A" Circuit Low Input ° A A FL-348
P0343 | Camshaft Position Sensor "A" Circuit High Input ° A A FL-351
P0420 | Catalyst System Efficiency below Threshold (Bank 1) ° FL-355
P0444 | Evap. Emission System-Purge Ctrl. Valve Circuit Open ° FL-358
P0458 Evap. Emission System-Purge Control Valve Circuit Low ° FL-364
P0459 | Evap. Emission System-Purge Control Valve Circuit High ° FL-367
P0501 | Vehicle Speed Sensor A Range/Performance ° A A FL-370
P0506 Idle Air Control System-RPM Lower Than Expected ° A A FL-381
P0507 | Idle Air Control System-RPM Higher Than Expected ° A A FL-387
P0560 | System Voltage A A A FL-391
P0561 System Voltage Unstable ° A A FL-400
P0562 | System Voltage Low ° A A FL-404
P0563 | System Voltage High ° A A FL-408
P0605 | Internal Control Module Read Only Memory(ROM) Error A A A FL-411
P0625 | Generator Field/F Terminal Circuit Low A A A FL-414
P0626 | Generator Field/F Terminal Circuit High A A A FL-420
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit A FL-423
P0O700 | TCU Request for MIL On A A A FL-431
P1505 Idle Charge Actuator Signal Low of Coil #1 ° ° ° FL-433
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DTC TROUBLESHOOTING PROCEDURES FL -89
MIL

DTC Description IflLlj/:S/- Euro-ll | Leaded Page
P1506 | Idle Charge Actuator Signal High of Coil #1 ° ° ° FL-441
P1507 | Idle Charge Actuator Signal Low of Coil #2 ° ° ° FL-444
P1508 | Idle Charge Actuator Signal High of Coil #2 ° ° ° FL-449
P1550 | Knock sensor evaluation I1C A A FL-452
P1560 | Knock control SPI (Serial Port Interface) check A A FL-458
P2096 | Post Catalyst Fuel Trim System Too Lean (Bank 1) ° FL-459
P2097 | Post Catalyst Fuel Trim System Too Rich (Bank 1) ° FL-466
P2232 | HO2S Signal Circuit Shorted to Heater Circuit (Sensor 2) ° FL-470
uoo01 CAN Communication Malfunction ° A A FL-476
U0101 | Serial Communication Problem with TCU (Timeout) ° A A FL-482

"

'\.L- I.

e : MILON MEMORY
A : MIL OFF MEMORY
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FUEL SYSTEM

DTC P0O011

"A" CAMSHAFT POSITION-TIMING OVER-ADVANCED OR

SYSTEM PERFORMANCE (BANK 1)

COMPONENT LOCATION  epaiso2s

| “ ;i’
a0 2“» W
@ s

SHDFL6701L

GENERAL DESCRIPTION  eoss2ear

Different from the existing fixed cam phase angle type, CVVT(Continuously Variable Valve Timing) is the device which
varies cam phase angle continuously to be optimum. And with engine oil pressure, it operates. CVVT consists of OCV(Oil
Control Valve) and cam phaser. OCV, mounted on cylinder head, controlls the amount and direction of oil delivered to cam
phaser by oil valve which is connected to a solenoid. Cam phaser, rotating cam phaser rotor with pressure and amount of
oil produced by OCV, rotates cam shaft forcefully for or against the rotating direction and finally, cam shaft phase changes.
With the appliance of CVVT, engine power,fuel efficiency and the quality of exhause gas are improved.

DTC DESCRIPTION  eooar727

If there is a delay between the target angle and the real angle over 10 times, PCM sets DTC P0011.

DTC DETECTING CONDITION  esceieic

Item Detecting Condition Possible Cause
DTC Strategy » Slow response check
« Time after engine start  10~60s
Enable . Coo]ant tgmperature: §0~110
Conditions ¢ Engine oil tempferature : .60~110 .
» Reference position adaption completed Poor connection
« CVVT control condition activated Contamination of Oil /
Clog of QOil path
Threshold ) ] ocV
e arget following delay 10 times
Value CWT
Diagnostic
Time
MIL ON -
Condition 3 driving cycle
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DTC TROUBLESHOOTING PROCEDURES FL -91
SPECIFICATION  ecossira
ITEM SPECIFICATION
Coil Resistance (Q) 6.9~79Q at20 (68 )
SCHEMATIC DIAGRAM  eaus2or
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM
ocv (CGG05)1 Terminal Connected to Function
ECGGA-A (49) OCV Control 1 PCM CGGA-A (49) OCYV Control
X_E-IZ:XI 2 2 Main Relay Power supply (B+)
Main Relay
[HARNESS CONNECTOR]
i 94]93]92]91]90[89]88[87[86[85]84]83[82]8 1]80]79[78]77]76]75]74] 73| 5
72[71[70]69]68]67|666564]63]62|6 1]60][59]58[57|56]55[54]53]52] 51|
[ ] T ] ] T ] 3
50[49]48]47]46(45[44]43]42]41[40]39]38[37[36[35[34[33[32[31[30[29 | CGGA-K
28[27]26[25]24[23[22]21]20[10[18[ 1716 [15[14]13[12[11]10] 9] 8] 7 | l
1 ! 1
60 595857;'6555453 52[51[50 .U4a 47
45 4443|Zz 41]40[39[38[37[36[ 3534 33| 32
[30]29z8[2726]25]24]23]22[21[20 [1o [ 18] 17] 16| CGGA-A
[15[14i3[12[11]i0]9[8[7 6|5 [4 [ 32 1]
=0 [
PCM
SHDFL6572L
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FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ECM

OCV (CGGO5) 1

Main Relay

[ceeM-k (92) OCV Control 1
§§ E l S 2 2

Terminal

Connected to

Function

ECM CGGM-K (92)

OCYV Control

Main Relay

Power supply (B+)

[HARNESS CONNECTOR]

94]03]@[91]o0[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[64]63]62[6 1]60]59]58(57[56]55[54]53[52] 51]
] [ ] ] [ ]

50|49|48|I47|46|45|44|43|42|41|40|39 38[376[35]3433]3231[30]29 | CGGM-K
28[27]26]25]24[23]22[21 2019181716 [15 [L14[13[12[11]10[ 9] 8] 7 |
. ECM
SHDFL6902L
SIGNAL WAVEFORM DATA  Eeosierap
FR Y 1.6ms CHBA.SU
HIN:=-359.5m) AVE: 8.8V Hax: 14.7 UV
FREQ: 2£98.51 H= DUTY: 57 X%
| 3%) [zoon] [curs] [R-ST]| [RECD] [MENU]
The ECM controls OCV by duty value.
LFIF302A

MONITOR SCANTOOL DATA  ev490048

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

2. 1G "ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs

menu
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DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -93

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

1.4 AMBIENT CONDITIONS

NUMBER OF DIC : 1 ITEMS

| PART | | ERAS | | DTAL |

1.MIL STATUS : ON . OFF

2.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BREADHESS FLAG : COMPLETE

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

W]

- History fault : DTC occurred but has been cleared.

- Present fault : DTC is occurring at present time.
YES

SHDFL6500L

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

procedure.

Go to "Terminal ~ Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  esrcraor

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?

M=)

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

Go to "System inspection” procedure.
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FL -94 FUEL SYSTEM
SYSTEM INSPECTION  epspiops

1. Visual check.
1) Check engine oil gauge.
2) Check contamination of engine oil.
3) Check contamination of OCV filter.
4) Check clog of oil path.

5) Is there any problem?

YES

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

Go to "Component inspection” procedure.

COMPONENT INSPECTION  esrzroor

1. Check OCV
1) Connect scantool to Data Link Connector(DLC).
2) Key "ON".

3) Perform "Actuation Test" for OCV.

| 1.5 ACTUATION TEST 12729

O] L CONMTROL WaLUVE

DUBATION |UNTIL STOF HEY
HETHOD AT TUT T OM

COMDITION |IG.KEY OH
EMNGIHE OFF

FRESS [STRT1, IF ¥O0U ARE READY 1

|ETRT5|RT&Pi

LFJF304A

4) Does the OCV work normally? (Check cliking sound)

=S

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

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" procedure.
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DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -95

VERIFICATION OF VEHICLE REPAIR  ezscca

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 conditions 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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FUEL SYSTEM

[DTC P0012 "A" CAMSHAFT POSITION-TIMING OVER-RETARDED (BANK 1) |

COMPONENT LOCATION  esarrseo

Refer to DTC P0011.

GENERAL DESCRIPTION  eopissis

Refer to DTC P0011.

DTC DESCRIPTION  eczssors

If the real angle can not follow the target angle over 10 times, PCM sets DTC P0012.

DTC DETECTING CONDITION  erp11967

ltem Detecting Condition Possible Cause
DTC Strategy e Target error check
e Time after engine start  10~60s
e . Coo_lant tgmperature: §0~110
& D ditiodt e Engine oll temp_erature : .60~110 .
« Reference position adaption completed Poor copneptlon '
« CVVT control condition activated Contamination of Oil /
Clog of Oil path
Threshold b : , ocV
val e Target following fail 10 times
ue CVWVT
Diagnostic
Time
MIL ON -
Condition e 3 driving cycle

SPECIFICATION  ezerezcr

Refer to DTC P0011.

SCHEMATIC DIAGRAM  eocorara

Refer to DTC P0011.

SIGNAL WAVEFORM DATA  eesreens

Refer to DTC P0011.

MONITOR SCANTOOL DATA  esrs2416

Refer to DTC P0011.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0011.
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DTC TROUBLESHOOTING PROCEDURES
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FL -97

SYSTEM INSPECTION  ecussrcr

1. Visual check.

1)
2)
3)
4)

5)

Check engine oil gauge.

Check contamination of engine oil.
Check contamination of OCYV filter.
Check clog of oil path.

Is there any problem?

M=)

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

Go to "Component inspection" procedure.

COMPONENT INSPECTION  ececasos

1. Check OCV

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

2)

3)

Key "ON".

Perform "Actuation Test" for OCV.

1.5 ACTUATION TEST 12729

OIL CONTEOL VALVE

DURATION UNTIL STOP KEY

METHOD ACTIVATION

CONDITION |IG.KEY OM

ENGINE OFF

PRESS [STRT1, IF YOU ARE READY *

[STRT| [STOP|

4)

Does the OCV work normally? (Check cliking sound)

YES

LFJF307A

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

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

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" procedure.
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FL -98 FUEL SYSTEM

VERIFICATION OF VEHICLE REPAIR esoanzer

Refer to DTC P0011.
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DTC TROUBLESHOOTING PROCEDURES FL -99

DTC P0016 CRANKSHAFT POSITION-CAMSHAFT POSITION CORRELATION
(BANK 1 SENSOR A)

COMPONENT LOCATION  eos2esco

SHDFL6702L

GENERAL DESCRIPTION  ea7assrs

A Crankshaft Position Sensor (CKPS) is a magnetic type sensor that generates voltage using a sensor and a target wheel
mounted on the crankshaft. The PCM calculates engine RPM by using the sensor’ s signal and controls the injection
duration and the ignition timing.

Camshaft Position Sensor (CMPS) is a hall sensor and detects the camshaft position by using a hall element. It is related
with Crankshaft Position Sensor (CKPS) and detects the piston position of the each cylinder which the CKPS can’ t
detect. This CMPS signal is sent to the ECM and it uses CMPS signals for determining the ignition timing with CKPS
signals. CMPS makes Sequential Injection possible.

DTC DESCRIPTION  eass2ar4

If the deviation between CKPS and CMPS is bigger than the threshold value, ECM sets DTC P0016.

DTC DETECTING CONDITION  ercepio

Item Detecting Condition Possible Cause
DTC Strategy « Camshaft and crankshaft alignment check
« There is no electrical error on OCV.
« The target valve timing = Reference valve timing
Enable « Time after engine start  10~60s
o ¢ Coolant temperature : 60~110
Conditions . . i
« Engine oil temperature : 60~110 . p .
« Reference position adaption completed oor co_nne_cuon .
* CVVT control condition activated » Contamination of Oil /
i v Clog of Oil path
» Average difference between Adapted reference « OCV
Threshold s "
Value positionand currently measured position « CVVT
15° CA,or -15° CA
Diagnostic . 26 sec
Time '
MIL ON
Condition DTC only
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FUEL SYSTEM

SCHEMATIC DIAGRAM  escozres

(AIT)

[CIRCUIT DIAGRAM]
CKPS (CGG14)

PCM

[CONNECTION INFORMATION]

[CGGA-A (55) - CKPS [B]

[HARNESS CONNECTORS]

[CGGA-A (40) - CKPS [A]

Terminal Connected to Function
1 PCM CGGA-A (55) CKPS [B] Signal
2 PCM CGGA-A (40) CKPS [A] Signal

[o4]o3]92]o1]o0]89]88]87[86]s5]84]83]82[8 1]80[79[78[77[76]75[74] 73]

[72]71]70l69l68]67]6665]64]63]62]6 1]60]59]58]5756]55]54]53[52] 51]
L J L J J L J

[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[L6 |15 [14]13[12[11]10[ 9] 8] 7 |

CGGA-K

=1

=

U =)
[60 [59]58]57[56]@54]53[52[51[50[49] 48]47 [46 |
145 [44]43l42]41]@|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]i3l12[11]i0]9[8]7[6[5 [4 [ 3] 21 1]
Tl T1

CGGA-A

—

b

PCM

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -101
[CIRCUIT DIAGRAM]
CMPS (CGG13) ECM [CONNECTION INFORMATION]
Terminal Connected to Function
3 [CGGAK (38) GND 1 Main Relay Power Supply (B+)
) 2 PCM CGGA-K (41) CMPS Signal
@ B ECGGA-K (41) CMPS Slgnal 3 PCM CGGA-K (38) Sensor Ground
1 P Main Relay

[HARNESS CONNECTOR]

94]03]92]91]90[89]88[87[86]85]84]83[82]81]80[79[78]77]76]75]74] 73]

72]71]70[69]68]67]66]656 46 3]62]6 1]60]59]58]57]56]55/54]53]52] 51
] [

]
50[49[48]47|46[45[44]43]42|@ [40[39] @[37[36]35[34[33[32]31[30] 29 |

CGGA-K

28[27]26]25]24]232221]2010[18[ 176 15[ 4[13[12[11]10] 9] 8] 7 |

] =

U U
[60 [59]58]57]56[55[54]53[52[51] 50[49][48]47 [46 |
145 [a4]a3la2]a1]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)i3[12[11]i0] 9[8[ 7 6] 5[4 [3]2] 1]
im! im!

= =

PCM

CGGA-A

WWW.DIGITALKHODRO.COM
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FL -102 FUEL SYSTEM
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CKPS (CGG14) ECM
1 ~ Terminal Connected to Function
LEGGMK (86) - CKPS [B] 1 ECM CGGM-K (86) CKPS [B] Signal
ECM CGGM-K (87 CKPS [A] Signal
S . 2 [CGGM-K (87) - CKPS [A] 2 &7 [A] Signa

[HARNESS CONNECTORS]

94o3]0201[00[80]ec|@|@[e5[4[B3l82[8 [80[79l78[77[76[75[74[ 73] [5T35
72|71]70]6968l67]66|65[64[63]62]61]60]59]58]57]56]55(54[53[52] 51

[ ] [ ] ] [ ] 4
[5049]8[47[46]45[44[43]42]41[40[39]38[37[36]35[34[33]32[31[30[29 | CGGM-K
[28]27]26[25]2423le2 21 oot [17fi6 [is [t T3l iz[afto] o [8 ] 7 | L2

ECM

SHDFL6133L
[CIRCUIT DIAGRAM]
CMPS (CGG13) ECM [CONNECTION INFORMATION]
Terminal Connected to Function
3 ECGGM—K (17) GND 1 Main Relay Battery Voltage (B+)
5 2 ECM CGGM-K (63) CMPS Signal
@ B [CGGM-K (63) CMPS Signal 3 ECM CGGM-K (17) Sensor Ground
1 » Main Relay

[HARNESS CONNECTOR]

94]93]92]01]90[s9]88[s 7[s6]85]84]83[82[81]80[79]78[77]76]75]74] 73]
72]71]70[69]68]67[66]65/64|@[62]6 1[60[59]58]57]56]5554]53]52] 51]

[ ] [ ] ] [ ] 4(3 CGGM-K
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] 0|18 | @16 [15 [L2[13[12[1al10] o [8 ] 7 | L2

ECM

SHDFL6901L
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DTC TROUBLESHOOTING PROCEDURES FL -103

SIGNAL WAVEFORM DATA  eos7ssss

1) CH ANV 10 ~SEcH BEN:RY

[l
| | A Al
HOLD | m [UOLT| [GND | |CHNL] [MENU]

This example shows a typical Crankshaft Position Sensor(CKPS) and Camshaft Position Sensor(CMPS) waveform at idle.
The PCM co ntrols the injection and ignition timing by using these signals. Generally CKPS signal is used to detect the piston's
position and CMPS signal is used to detect the Top Dead Center of each cylinder.

SHDFL6501L

MONITOR SCANTOOL DATA  eesssiio

1. Connect scantool to Data Link Connector(DLC).
2. IG "ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.MIL STATUS : ON .7 OFF

Z.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BEADNESS FLAG : COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L
6. Is parameter displayed "History(Not Present) fault"?

[

- History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
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FL -104 FUEL SYSTEM

YES

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

Go to "Terminal  Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  epzsonno

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 "CMPS circuit inspection" procedure.

CMPS CIRCUIT INSPECTION

1. Key "OFF".

2. Disconnect the CMPS connector.

3. Key "ON".

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

Terminal 1 B+
Terminal 2 Approx. 12V
Terminal 3 Approx. 0V
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DTC TROUBLESHOOTING PROCEDURES FL -105

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

SHDFL6502L
5. Is the measured voltage within specifications?
YES

Go to "CKPS circuit inspection” procedure.

Repair Open or Short in CMPS circuit, and go to " Verification of Vehicle Repair" procedure.
CKPS CIRCUIT INSPECTION
1. Key "OFF".
2. Disconnect CKPS connector.
3. Key "ON".

4. Measure the voltage Between terminal 1, 2 of CKPS harness connector and chassis ground.

Specification : Approx. 25V

CGG14 1. CKPS signal B

2. CKPS signal A
a0

4

5. Is the measured voltage within specifications?

SHDFL6503L

=S

Go to "System Inspection” procedure.
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FL -106 FUEL SYSTEM

Repair Open in CKPS circuit, and go to " Verification of Vehicle Repair" procedure.

SYSTEM INSPECTION  esaosoes

1. Visual check.
1) Check engine oil gauge.
2) Check contamination of engine oil.
3) Check contamination of OCV filter.
4) Check clog of oil path.

5) Is there any problem?

=S

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

Go to "Component inspection” procedure.

COMPONENT INSPECTION  esisisss

1. Check CMPS, CKPS.
1) Key "OFF". (Don't disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 2 of CKPS harness
connector.

3) Connect Channel B of scantool with terminal 1 or 2 of CMPS harness connector.

4) Engine start. And check the signal waveforms.
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DTC TROUBLESHOOTING PROCEDURES FL -107

SPECIFICATION :

FR Z.8V 2.8 Y CGG13

....... é .--...%....-.E..-....E.-...-E....-.E..-....:--....E...--.:.......E--....E...--.:.......'--....E...--.é...... 1. Sensor power
....... b e EereEee e e e e Fee e E e s 2. CMPS signa
e 3. Sensor ground

1. CKPS signal B
2. CKPS signal A

-| HOLD -| m |-UULT |-|Gl-ID -| |-f:Hr~iL| -| HENU -|

SHDFL6504L
5) Is the measured signal waveforms of CKPS/CMPS normal?
YES

Go to "OCV" procedure.

Substitute with a known-good CKPS/CMPS and check for proper operation. If the problem is corrected, re-
place CKPS/CMPS and then go to "Verification of Vehicle Repair" procedure.

2. CHeck OCV.
1) Connect scantool to Data Link Connector(DLC).
2) Key "ON".

3) Perform "Actuation Test" for OCV.

| 1.5 ACTUATION TEST 1229

OIL CONTEOL VALVE

DURATION UNTIL STOP KEY
METHOD ACTIVATION

CONDITION |IG.KEY OM
ENGINE OFF

PRESS [STRT1, IF ¥OU ARE READY *

[STRT| [STOP|

LFJF307A
4) Does the OCV work normally? (Check cliking sound)

=S
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FL -108 FUEL SYSTEM

Go to "Check timing mark" procedure.

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

3. Check timing mark.
1) Key "OFF".
2) Check timing mark.
SPECIFICATION : REFER TO "TIMING SYSTEM" IN EM GROUP.

3) Is timing mark normal?

YES

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

Reset timing mark, and go to " Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eonsiazs
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 conditions 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 FL -109
IDTC P0030 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  ereassio

SHDFL6705L

GENERAL DESCRIPTION  eposcees

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

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

DTC DESCRIPTION  esassces

When ECM detects open in the heater control circuit(B1S1), ECM sets DTC P0030.

DTC DETECTING CONDITION  ez620542

Item Detecting Condition Possible Cause
DTC Strategy * Heater check open
Enable
Conditions

» Poor connection
Threshold e Open or Short to ground

Value * Open in power circuit
. . » Open in control circuit
Diagnostic .
Time Continuous HO2S (B1/S1)
MIL ON -
Condition 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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FL -110 FUEL SYSTEM

SPECIFICATION  esrascso

ITEM Specification

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

SCHEMATIC DIAGRAM  esseoiee

(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (CGG16) PCM HO2S [Bank 1/ Sensor 1]
3 Terminal Connected to Function
4 1 PCM CGGA-K (35) HO2S [B1/S1] Signal
- ECGGA-A (34) Heater Control 2 PCM CGGA-K (31) Sensor Ground
1 3 Main Relay Power Supply (B+)
- .
Tl {CGGAK (35) HO2S [BL/S1] Signal 4 PCM CGGA-A (34) Heater Control
2 - HO2S [Bank 1/ Sensor 2]
A-K (31 ND
1cce (1 G Terminal Connected to Function
1 PCM CGGA-K (13) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 PCM CGGAK (9) Sensor Ground
3 @ 3 Main Relay Power Supply (B+)
4 4 PCM CGGA-A (33) Heater Control
- ECGGA—A (33) Heater Control
1
T [CGGAK (13) HO2S [B1/S2] Signal
n c
{CGGA-K (9) GND
\
Main Relay

[HARNESS CONNECTOR]

[o4]o3[o2]01]00]so[88[87[8s6[85[84]83]82[81[80[79]78]77[76[75]74] 73]
[72]71]70l69l68]67]66[65]64]63]62]6 1]60]59]58]57[56]55/54]53[52] 51]
L

[ | [ | | ] 413
50[49]48]47]46]45[44]4342]41]40][39]38]37[36|@[34|33|32|@[30]29 CGGA-K
28[27]26[25]24]23]22]21]20]19]18[17]16]15]14 @[ 12[11[10[@[ 8] 7 ] 21

= ]

=) =)
[60 [59]58][57]56]55[54]53]52[51[ 50]49 [ 48]47 [46 |
CGG16 CGG22 [45 [a4J43j2}41]40]39[38[37]36[ 35| @ | @]32[31]
HO2S [B1/S1] HO2S [B1/S2] L ] L ] L ] CGGA-A
[30]29]28]27]26]25[24]23[22]21[20 [19 [ 18] 17] 16]
[15[14[13[12[11[10] 9] 8[7 6] 5[4 [ 3]2[1]

= =

PCM

SHDFL6575L

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -111

(M/T)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [Bank 1/ Sensor 1]

HO2S [B1/S1] (CGG16) ECM
3
4
J_|_|_|_|_|_‘ ECGGM-K (72) Heater Control
1
1 [CGGM-K (54) HO2S [B1/S1] Signal
2
[CGGM-K (38) GND
HO2S [B1/S2] (CGG22)
3
®
4
J_|_|_|_|_|_‘ ECGGM-K (71) Heater Control
1
1 ECGGM-K (36) HO2S [B1/S2] Signal
2
[CGGM-K (16) GND
\/
Main Relay

Terminal Connected to Function
1 ECM CGGM-K (54) HO2S [B1/S1] Signal
2 ECM CGGM-K (38) Sensor Ground
3 Main Relay Power Supply (B+)
4 ECM CGGM-K (72) Heater Control

HO2S [Bank 1/ Sensor 2]

Terminal Connected to Function
1 ECM CGGM-K (36) HO2S [B1/S2] Signal
2 ECM CGGM-K (16) Sensor Ground
3 Main Relay Power Supply (B+)
4 ECM CGGM-K (71) Heater Control

[HARNESS CONNECTOR]

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

94]03[92[91]90[89[88[87[86[85[84]83]

[70[69]6867]66[65/64]63[62]6 1 eo|59|58|57|56|55|5|
L J L J

WWW.DIGITALKHODRO.COM

53[52[51]
 —] 4|3
50[49[48[47]46[45[44]43[42]41[40[39]@]37 |@]35[34]33][32]31 [30[29 | CGGM-K
28)27(26|25[24]23|22[21(20[19]18|17[@|[15[14|13|12[11|10[ 9|8 | 7 2]t
CGG16 CGG22
HO2S [B1/S1] HO2S [B1/S2] ECM
SHDFL6576L
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FL -112 FUEL SYSTEM

SIGNAL WAVEFORM DATA  ecacsos

FR i zeav B CHBA.ZV FR M ea.zv 1.8as [HMEe.zv

HO2S(S1)
S N N N U N O D O O
[HoLD| [TIME] [voLT | [cHNL ] [MENU]
The HO2S requires a minimum temperature to provide a closed loop fuel control system. So the HO2S contains a heater element
to reduce its warm-up time and ensure its performance during all driving conditions. The HO2S heater is controlled ON after

engine start except for Cold condition and high speed accelleration. The ECM controls this heater element by duty cycle.
The main relay supplies voltage to the heater and the ECM provides a ground circuit for activating the heater.

LFJF318A

MONITOR SCANTOOL DATA  ecaeuszo

1. Connect scantool to Data Link Connector(DLC).
2. 1G "ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 PIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.MIL 3STATUS : ON .7 OFF

2.DTC STATUS : PRESENT .~ HISTORY

3.DTC READHESS FLAG : COMPLETE

NUMBER OF DTC : 1 ITEMS
| PART | |ERAS | | DTAL |

SHDFL6500L

6. Is parameter displayed "History(Not Present) fault"?
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DTC TROUBLESHOOTING PROCEDURES FL -113

[l

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  e72acoss

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

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

3. Has a problem been found?

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

Go to "Power Circuit Inspection” procedure.

POWER CIRCUIT INSPECTION  ersosres
1. IG "OFF".

2. Disconnect HO2S(S1) connector.

3. IG"ON" ENG "OFF"

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

Specification : B+

5. Is the measured voltage within specification?

=S

Go to "Control Circuit Inspection” procedure.

Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedue.
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FL -114 FUEL SYSTEM

CONTROL CIRCUIT INSPECTION  erroesac
1. 1G "OFF".
2. Disconnect HO2S(S1) connector.

3. IG"ON" ENG "OFF"

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

Specification : Approx. 3.5V

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  esp4sseo

1. Check resistance.
1) 1G "OFF".
2) Disconnect HO2S(S1) connector.
3) Measure resistance between terminal 3 and 4 of HO2S(S1)(Component Side)

SPECIFICATION :

ITEM Specification

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

1. HO2S(S1) Signal

2. Sensor Ground

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

SHDFL6507L
4) Is the measured resistance within specification?
YES

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. So, check poor
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DTC TROUBLESHOOTING PROCEDURES FL -115

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR eas2sec2
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 conditions 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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FL -116 FUEL SYSTEM
[DTC P0031 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 1)

COMPONENT LOCATION  e7asseos

Refer to DTC P0030.

GENERAL DESCRIPTION  escasrss

Refer to DTC P0030.

DTC DESCRIPTION  esssso17

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

DTC DETECTING CONDITION  egossess

Iltem Detecting Condition Possible Cause
DTC Strategy e Heater check low
Enable
Conditions
* Poor connection
Rcakhaf® e Short to ground e Short to ground in control
Value 5 .
circuit
Diagnostic O HOniRbHS * HO2S (B1/S1)
Time
MIL ON .
Condition 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  esei6a72

Refer to DTC P0030.

SCHEMATIC DIAGRAM  erserrce

Refer to DTC P0030.

SIGNAL WAVEFORM DATA  cossesss

Refer to DTC P0030.

MONITOR SCANTOOL DATA  ecirosan

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION  eussesc

Refer to DTC P0030.
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FL -117

POWER CIRCUIT INSPECTION  epgcsaat

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

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

Specification : B+

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

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

CONTROL CIRCUIT INSPECTION  eosrosse

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

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

Specification : Approx. 3.5V

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  ezrreoso

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

3) Measure resistance between terminal 3 and 4 of HO2S(S1)(Component Side)
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FL -118 FUEL SYSTEM

SPECIFICATION :

ITEM Specification

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

1. HO2S(S1) Signal

2. Sensor Ground

3. HO25(S1) Heater Power
4, HO2S8(S1) Heater Control

SHDFL6507L

4) Is the measured resistance within specification?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  erozssic

Refer to DTC P0030.
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FL -119

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

COMPONENT LOCATION  earpesst

Refer to DTC P0030.

GENERAL DESCRIPTION  ecnssss2

Refer to DTC P0030.

DTC DESCRIPTION  eieeeoss

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

DTC DETECTING CONDITION  esgansz2

Iltem Detecting Condition Possible Cause
DTC Strategy e Heater check high
Enable
Conditions
* Poor connection
i ealid e Short to battery e Short to battery in control
Value B
circuit
Diagnostic 1) EoHiRbons « HO2S (B1/S1)
Time
LA ol e 3 driving cycle
Condition R

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
SPECIFICATION  escassos

Refer to DTC P0030.

SCHEMATIC DIAGRAM  ksspages

Refer to DTC P0030.

SIGNAL WAVEFORM DATA  eessreeo

Refer to DTC P0030.

MONITOR SCANTOOL DATA  esosssss

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION  eesscon

Refer to DTC P0030.
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FUEL SYSTEM

POWER CIRCUIT INSPECTION  esorcasr
1. 1G "OFF".
2. Disconnect HO2S(S1) connector.

3. IG"ON" ENG "OFF"

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

Specification : B+

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

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

CONTROL CIRCUIT INSPECTION  eossrioa

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

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

Specification : Approx. 3.5V

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  ezsreeis
1. Check resistance.

1) 1G "OFF".

2) Disconnect HO2S(S1) connector.

3) Measure resistance between terminal 3 and 4 of HO2S(S1)(Component Side)
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DTC TROUBLESHOOTING PROCEDURES FL -121
SPECIFICATION :
ITEM Specification
Heater Resistance(Q ) Approx. 9.0Q (20 )

1. HO2S(S1) Signal

2. Sensor Ground

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

SHDFL6507L

4) Is the measured resistance within specification?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ensrepze

Refer to DTC P0030.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -122 FUEL SYSTEM
IDTC P0036 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  eirorios

HO2S [Bankl/Sensor 2

NERN

SHDFL6706L

GENERAL DESCRIPTION  eocoso?

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

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

DTC DESCRIPTION  eszgeior

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

DTC DETECTING CONDITION  eoscesee

Item Detecting Condition Possible Cause
DTC Strategy * Heater check open
Enable
Conditions

» Poor connection

Threshold . Open in control circuit e Open or short to ground

Value in power circuit
. . » Open in control circuit
Diagnostic .
Time Continuous HO2S (B1/S2)
MIL ON -
Condition 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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DTC TROUBLESHOOTING PROCEDURES FL -123

SPECIFICATION  eissseen

ITEM Specification

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

SCHEMATIC DIAGRAM  escaesen

(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (CGG16) PCM HO2S [Bank 1/ Sensor 1]
3 Terminal Connected to Function
4 1 PCM CGGA-K (35) HO2S [B1/S1] Signal
- ECGGA-A (34) Heater Control 2 PCM CGGA-K (31) Sensor Ground
1 3 Main Relay Power Supply (B+)
- }
1l {CGGAK (35) HO2S [BL/S1] Signal 4 PCM CGGA-A (34) Heater Control
2 - HO2S [Bank 1/ Sensor 2]
A-K (31 ND
1CC6 @y 6 Terminal Connected to Function
1 PCM CGGA-K (13) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 PCM CGGA-K (9) Sensor Ground
P @ 3 Main Relay Power Supply (B+)
4 4 PCM CGGA-A (33) Heater Control
- ECGGA—A (33) Heater Control
1
T [CGGAK (13) HO2S [B1/S2] Signal
A I
{CGGA-K (9) GND
A\
Main Relay

[HARNESS CONNECTOR]

[o4]o3[o2]o1]00]s9[88[87[s6l85[84]s3]s2[8 [s0[7o[78]77[76[75]74] 73]
[72]71]70]69l68]67]66]65]64]63]62]6 1[60]59]58]57]56]5554[53[52 51]
1 J L J L

| ] 4(3
50]49|48|47|46(4544]43]42[41|40]39]38[37|36 |@|34|33]32[@]30] 29 CGGAK
28]27|26|25[24[23]22[21[20[19]18]|17[16 15|14 @|12[11{10/@| 8 | 7 2]t

] 1

U U
[60 [59]58[57]56[55[54]53[52]5 1] 50]49 [48]47 [46 |
CGG16 CGG22 [45 [44J434241]40]39[38]37[36[ 35| @ | @[32[31]
HO2S [B1/S1] HO2S [B1/S2] L ] [ 1 L ] CGGA-A
[30]29]28]27]26]25[24]23[22]21[20 [19 [ 18] 17] 16]
[15]14]13[12]11]10[9]8[7[6[5 |4 [3]2]1]

= =

PCM

SHDFL6575L
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FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [B1/S1] (CGG16) ECM HO2S [Bank 1/ Sensor 1]
3 Terminal Connected to Function
4 1 ECM CGGM-K (54) HO2S [B1/S1] Signal
J_|_|_|_|_|_‘ ECGGM—K (72) Heater Control 2 ECM CGGM-K (38) Sensor Ground
1 3 Main Relay Power Supply (B+)
~ .
= LCGGM-K (54) HO2S [B1/S1] Signal 4 ECM CGGM-K (72) Heater Control
2 [ HO2S [Bank 1/ Sensor 2]
CGGM-K (38) GND - -
= 8) Terminal Connected to Function
1 ECM CGGM-K (36) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 ECM CGGM-K (16) Sensor Ground
3 3 Main Relay Power Supply (B+)
4 4 ECM CGGM-K (71) Heater Control
J_|_|_|_|_|_‘ ECGGM-K (71) Heater Control
1
1 ECGGM-K (36) HO2S [B1/S2] Signal
2
[CGGM-K (16) GND
\
Main Relay

[HARNESS CONNECTOR]

94]03]92[91]o0[89[88[87]8685]84[83[82[8 1]80[79]78[77[76[75]74] 73|
|70|69|68|67|66|65|64|63|62|61 |60|59|58|57|56|55| 53[52[ 51]

Al
(&)

8 CGGM-K

50[49]48 47 46 45 44 43 [42]41 4o [].J..-

CGG16 CGG22

HO2S [B1/S1] HO2S [B1/S2] ECM

SHDFL6576L
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DTC TROUBLESHOOTING PROCEDURES FL -125

SIGNAL WAVEFORM DATA  ercresss

FR M 2.V BN CHBA.ZV FR M e.zv 165 MEeazv

Heater :
: P

| [IB%Y [zoon| [curs] [R-ST] [RECD] [MENU] [HoLD] [TIME] [voLT ] [CHNL ] [MENU |
The HO2S requires a minimum temperature to provide a closed loop fuel control system. So the HO2S contains a heater element
to reduce its warm-up time and ensure its performance during all driving conditions. The HO2S heater is controlled ON after

engine start except for Cold condition and high speed accelleration. The ECM controls this heater element by duty cycle.
The main relay supplies voltage to the heater and the ECM provides a ground circuit for activating the heater.

LFJF318A

MONITOR SCANTOOL DATA  esbsossr
1. Connect scantool to Data Link Connector(DLC).

2. 1G"ON".

3. Select"Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.MIL STATUS : ON . OFF

2.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BEADHESE FLAG : COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L

6. Is parameter displayed "History(Not Present) fault"?
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FL -126 FUEL SYSTEM

[l

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  ez7sass7

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

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

3. Has a problem been found?

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

Go to "Power Circuit Inspection” procedure.

POWER CIRCUIT INSPECTION  eio2n4s2
1. IG "OFF".

2. Disconnect HO2S(S2) connector.

3. IG"ON" ENG "OFF"

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

Specification : B+

5. Is the measured voltage within specification?

YES

Go to "Control Circuit Inspection" procedure.

Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedue.
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DTC TROUBLESHOOTING PROCEDURES FL -127

CONTROL CIRCUIT INSPECTION  &s134011
1. IG "OFF".
2. Disconnect HO2S(S2) connector.

3. IG"ON" ENG "OFF"

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

Specification : Approx. 3.5V

5. Is the measured voltage within specification?
YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eao70034

1. Check resistance.
1) 1G "OFF".
2) Disconnect HO2S(S2) connector.
3) Measure resistance between terminal 3 and 4 of HO2S(S2) (Component Side)

SPECIFICATION :

ITEM Specification

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

1. HO2S(S2) Signall

2. Sensor Ground

3. HO25(S2) Heater Power
4. HO28(S2) Heater Control

SHDFL6511L
4) Is the measured resistance within specification?

=S
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FL -128 FUEL SYSTEM

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  esascar
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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. |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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FL -129

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

COMPONENT LOCATION  eosorzes

Refer to DTC P0036.

GENERAL DESCRIPTION  esosansa

Refer to DTC P0036.

DTC DESCRIPTION  ecsapssr

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

DTC DETECTING CONDITION  e7asse0

Iltem Detecting Condition Possible Cause
DTC Strategy e Heater check low
Enable
Conditions
* Poor connection
i ealid e Short to ground e Short to ground in control
Value B
circuit
Diagnostic 1) EoHiRbons * HO2S (B1/S2)
Time
LA ol e 3 driving cycle
Condition R

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
SPECIFICATION  eoz7aser

Refer to DTC P0036.

SCHEMATIC DIAGRAM  Eicracrs

Refer to DTC P0036.

SIGNAL WAVEFORM DATA  eczszaes

Refer to DTC P0036.

MONITOR SCANTOOL DATA  eassersr

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  esisesa

Refer to DTC P0036.
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FUEL SYSTEM

POWER CIRCUIT INSPECTION  eorezes0
1. 1G "OFF".
2. Disconnect HO2S(S2) connector.

3. IG"ON" ENG "OFF"

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

Specification : B+

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

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

CONTROL CIRCUIT INSPECTION  eeespuoe

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

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

Specification : Approx. 3.5V

5. Is the measured voltage within specification?
YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  ecsorsan
1. Check resistance (S2).

1) 1G "OFF".

2) Disconnect HO2S(S2) connector.

3) Measure resistance between terminal 3 and 4 of HO2S(S2) (Component Side)
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DTC TROUBLESHOOTING PROCEDURES FL -131

SPECIFICATION :

ITEM Specification

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

1. HO2S(S2) Signal

2. Sensor Ground

3. HO28(S2) Heater Power
4. HO25(S82) Heater Control

SHDFL6511L

4) Is the measured resistance within specification?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR eisssees

Refer to DTC P0036.
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FL -132 FUEL SYSTEM
IDTC P0038 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 2)

COMPONENT LOCATION  esrioses

Refer to DTC P0036.

GENERAL DESCRIPTION  ecasrsa

Refer to DTC P0036.

DTC DESCRIPTION  eosscoce

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

DTC DETECTING CONDITION  esazacoc

ltem Detecting Condition Possible Cause
DTC Strategy e Heater check high
Enable
Conditions
* Poor connection
Rcakhaf® e Short to battery e Short to power in control
Value N .
circuit
Diagnostic O HOniRbHS * HO2S (B1/S2)
Time
MIL ON .
Condition 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  eoc7oroo

Refer to DTC P0036.

SCHEMATIC DIAGRAM  es121100

Refer to DTC P0036.

SIGNAL WAVEFORM DATA  eecsaeas

Refer to DTC P0036.

MONITOR SCANTOOL DATA  essiooeo

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  ecssisia

Refer to DTC P0036.
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FL -133

POWER CIRCUIT INSPECTION  espises:

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

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

Specification : B+

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

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

CONTROL CIRCUIT INSPECTION  ezrcess:

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

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

Specification : Approx. 3.5V

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

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

COMPONENT INSPECTION  ereanss

1. Check resistance (S2).
1) 1G "OFF".
2) Disconnect HO2S(S2) connector.

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

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -134 FUEL SYSTEM

SPECIFICATION :

ITEM Specification

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

1. HO2S(S2) Signal

2. Sensor Ground

3. HO2S(S2) Heater Power
4. HO2S8(S2) Heater Control

SHDFL6511L

4) Is the measured resistance within specification?

M=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eicocosc

Refer to DTC P0036.
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DTC TROUBLESHOOTING PROCEDURES FL -135
IDTC P0068 MAFS/MAPS-TPS CORRELATION

COMPONENT LOCATION  essssror

<]

MAPS & IATS

SHDFL6707L

GENERAL DESCRIPTION  escseacs

The Throttle Position Sensor (TPS) is mounted on the throttle body and detects the opening angle of the throttle plate.
The TPS has a variable resistor (potentiometer) whose characteristic is the resistance changing according to the throttle
angle. During acceleration, the TPS resistance between the reference 5V and the signal terminal decreases and output
voltage increases; during deceleration, the TPS resistance increases and TPS output voltage decreases.

The ECM supplies a reference 5V to the TPS and the output voltage increases directly with the opening of the throttle
valve. The TPS output voltage will vary from 0.2~0.8V at closed throttle to 4.3~4.8V at wide-open throttle.

The ECM determines operating conditions such as idle (closed throttle), part load, acceleration/deceleration, and wide-
open throttle from the TPS. Also The ECM uses the Mass Air Flow Sensor (MAFS) or Manifold Absolute Pressure Sensor
(MAPS) signal along with the TPS signal to adjust fuel injection duration and ignition timing.

DTC DESCRIPTION  esspzecs

If the sensor input value of TPS is lower or higher than the threshold value which is depending on MAF(MAP) more 300sec,
PCM sets DTC P0068.

DTC DETECTING CONDITION  epesorrs

Item Detecting Condition Possible Cause

» Rationality check

DTC Strategy (Correlation of actual and secondary load)

Enable « Correction factor for secondary load 1.2 or
Conditions Correction factor for secondary load 0.8
» Poor connection
Threshold

« Time for secondary load adaptation ~ 300s « TPS

Value . MAFS(MAPS)
Dlagnostlc . 1sec

Time

MIL ON « 3 driving cycle
Condition gcy
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FUEL SYSTEM

SPECIFICATION

ED8713AC

ITEM

Specification

TPS Resistance(kQ )

2kQ + 20% (20 )

SCHEMATIC DIAGRAM

EFDA228F
(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
TPS (CGG12) ECM
3 — Terminal Connected to Function
[CGGA-A (58) Reference Voltage (+5V) 1 PCM CGGAK (75) TPS Signal
( 1 — ) 2 PCM CGGA-K (51) | Reference Voltage (+5V)
[CGGA-K (75) TPS Signal
3 PCM CGGA-A (58) Sensor Ground
2
[CGGAK (51) GND

[HARNESS CONNECTORS]

94]03]92[91]90[89]88[87[86]85[84]83[82]8 1]80]79[78]77[76] 515
72[71]70[69]68]67]66(65[64]63[62]61]60][59]58]57[56]55/54]53(52| @

[ ] [ ] ] [ ]
[50]49]48]47]46[45[44]4342[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]L6 [15[14]13[12[11]10[ 9[8[ 7 ]

- | W

11 11
[60 [59]@57]56]55[54]53]52[51] 50] 49] 48]47 [46 |
145 [44]43la2]a1]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[14f13l12[11r0l9[8]7 6] 5[4 [ 3] 2] 1]
im!

L
E:I

PCM

CGGA-A

CGGA-K
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DTC TROUBLESHOOTING PROCEDURES FL -137
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (CGG25)
PCM Terminal Connected to Function
4 [CaGAK (€ GND 1 PCM CGGAK (10) MAPS Signal
|j 3 ‘,: _ 2 PCM CGGA-A (43) |Reference Voltage (+5V)
I o2 LCCGAK (32) IATS Signal 3 PCM CGGAK (32) IATS Signal
4——|Z [CGGA-A (43) Reference Voltage (+5V) 4 PCM CGGAK (8) Sensor Ground

L [CGGA-K (10) MAPS Signal

[HARNESS CONNECTORS]

[94]o3]92]o1]o0[so]s8]87[86[s5]84]83]

2[81[so[7ol78[77[6[75[74] 73] 5

[72]71]70l69l68]67]66]65]64/63]62]6 1
[ ] ]

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

[
[50[49]48]47]46[45[44]43]42[41]40]39)

o

CGGA-K

w

4
38[37[36[35[34]33|@[31]30[29 |
[28l27]26[252a23le2 21 oolio e[ 76 [is [ a2 j@ o (@ 7 | L2

1N |
[60 [59]58]57[56]55[54]53]52[51[50] 49 [ 48]47 [46 |
145 [44]@l42]41]40[39[38[37]36[ 35| 34] 33] 32[31 |
[ ] [ ] [ ]

CGG25
MAPS & IATS

CGGA-A

[30]29]28[27]26[25[24]23[22]21]20 19 [ 18] 17] 16]
[15[14]i3l12[11i0]9[8[7 654 [ 3] 2] 1]
[l Im]

PCM

SHDFL6581L

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -138 FUEL SYSTEM
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
TPS (CGG12) ECM
3 — Terminal Connected to Function
[CGGM-K (60) Reference Voltage (+5V) 1 ECM CGGM-K (39) TPS Signal
( 1 — ) 2 ECM CGGM-K (12)| Reference Voltage (+5V)
|CGGM-K (39) TPS Signal
3 ECM CGGM-K (60) Sensor Ground
2
[CGGMK (12) GND

[HARNESS CONNECTORS]

04]o392[o1]o0[so[s8[87[selss]s4[83[82[8 [80[7o[78[77[76]@]74[ 73 515
72]71]70[69]68]67]66]65/64/63]62]6 1]60|59]58]57|56/55/54/53[52| @
T ] T ] ] T ] 413 CGGM-K
[50[4g[48]47[46[45[a4]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] 17[16 1514 13[12[11][10[ 9] 8] 7 | !
CGG12 L
TPS ECM
SHDFL6580L
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
— 1 ECM CGGM-K (19 i
4 [CGGMK (15) GND (19) MAPS Signal
3 - 2 ECM CGGM-K (81) |Reference Voltage (+5V)
— ]P , [CGGM-K (43) IATS Signal 3 ECM CGGM-K (43) IATS Signal
—
F—‘Z ) {CGGM-K (81) Reference Voltage (+5V) 4 ECM CGGM-K (15) Sensor Ground
[CGGM-K (19) MAPS Signal

[HARNESS CONNECTORS]

94(93|92|91[90|89[88187(86|85|84(83|82|@|[80| 79 78|77(76]75| 74| 73 6
72|71]|70|69|68(67|66|65|64|63|62|61|60[59(58|57|56|55/54/53|52[ 51
[

5
] T ] 413 CGGM-K
1

I [ I
50]4948]47|46]45|44|@|42]41|40]39[38|37]36]35[34]33[32]31[30] 29 >
28]27|26[25]24[23]22|21]|20|@|18]|17]16|@)]14{13|12]11|10] 98| 7

CGG25
MAPS & IATS ECM

SHDFL6582L
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DTC TROUBLESHOOTING PROCEDURES FL -139

SIGNAL WAVEFORM DATA  esessrio

FR_ [N 1.8 v cH B: RV

_m |zboﬁ| |lcu1'13|'|11'-3T'| |ﬁEﬁD| '| HENU '|

SHDFL6512L

MONITOR SCANTOOL DATA  esonzse

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

2. 1G "ON".

3. Select"Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.HIL STATUS : ON .~ OFF

Z2.DTC STATUS : PRESENT -~ HISTORY

3.DTC BEADHESE FLAG : COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L

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

[

- History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES
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FL -140 FUEL SYSTEM

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

Go to "Terminal & Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  ezr2ese

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?

=S

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

Go to "Component inspection" procedure.

COMPONENT INSPECTION  eescrops

1.

Check TPS
1) Key "OFF". (Don't disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 1 of TPS harness
connector.

3) Connect channel B of scantool with terminal 1 of MAPS harness connector.

4) Engine start. And check the signal waveforms with stepping on accelerator pedal.

FR MR 1.8 v O 8.5 v

1. TPS signal

1. MAPS signal

_m Iiooﬁl |ICU1.?IS|.|Rl-ST.| IﬁEdnl '| NE.HU.|

SHDFL6513L

5) Is the signal waveform within specifications?
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DTC TROUBLESHOOTING PROCEDURES FL -141

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

Substitute the sensor which outputs abnormal waveform with a known-good sensor and check for proper op-
eration. If the problem is corrected, replace the sensor and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eacaosa
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 conditions 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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FL -142 FUEL SYSTEM
IDTC P0075 INTAKE VALVE CONTROL SOLENOID CIRCUIT (BANK1)

COMPONENT LOCATION  esessra

Q1)
‘&
\@@
RS
XN~ 1] ‘

_— 14

It

o

SHDFL6701L

GENERAL DESCRIPTION  epeissis

Different from the existing fixed cam phase angle type, CVVT(Continuously Variable Valve Timing) is the device which
varies cam phase angle continuously to be optimum. And with engine oil pressure, it operates. CVVT consists of OCV(Qil
Control Valve) and cam phaser. OCV, mounted on cylinder head, controlls the amount and direction of oil delivered to cam
phaser by oil valve which is connected to a solenoid. Cam phaser, rotating cam phaser rotor with pressure and amount of
oil produced by OCV, rotates cam shaft forcefully for or against the rotating direction and finally, cam shaft phase changes.
With the appliance of CVVT, engine power,fuel efficiency and the quality of exhause gas are improved.

DTC DESCRIPTION  epooocse

When ECM detects open in the OCV control circuit, ECM sets DTC P0075.

DTC DETECTING CONDITION  esenops2

Item Detecting Condition Possible Cause
DTC Strategy  Circuit continuity check, open
Enable
Conditions » Poor connection
Threshold . » Open or Short to ground
» Disconnected . -
Value in power circuit
. . * Open in control circuit
Diagnostic .
Time Continuous ocv
MIL ON

Condition e 3 driving cycle

SPECIFICATION  esasorct

Temperature [ ()] Coil Resistance (Q)
20 (68) 6.9 ~79
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DTC TROUBLESHOOTING PROCEDURES FL -143
SCHEMATIC DIAGRAM  ecsra
(AIT)

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

PCM
ocv (CGG05)1 Terminal Connected to Function
[cGGA-A (49) OCV Control 1 PCM CGGA-A (49) OCYV Control
X_HZ:XI 2 2 Main Relay Power supply (B+)
Main Relay

[HARNESS CONNECTOR]

9403[92]0100[so[8e]a7[sels5]e4[83[e2[s1[sol7ol78]77[76[75]74[ 73] [&

72]71]70]69]6867]66]65[64]63]62]6 1]60[59]58]57]56]55[54]53]52] 51]
1 ] L ] ] L

]
50[49[48]4746[45[44]43]42[41]40[39[38[37[36]35]34[33[32]31[30]29 |

CGGA-K

28[27]26[25]24[23[22[21]20[10[18[1 716 [L5[14]13[12[11]10] 9[8[ 7 |

J J
60 [59]58]57|56|5554[53(52[51] 50 (@[ 4847 |46
45 |44|43142]41]40]39]38|37|36[ 35[34| 33| 32|31

[

L ] [ 1

[30]29]28]27]26]25[24]23[22]21]20 [19 [ 18[17] 16]

CGGA-A

[15[14fx3]12]11]i0[ 9] 8]7]6]5 [4 | 3]2] 1]

n n

=

=
PCM
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FL -144

021 62 99 92 92

FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

OCV (C6G05) |

ECM

[ceeM-k (92) OCV Control

H].

Main Relay

[HARNESS CONNECTOR]

[CONNECTION INFORMATION]

Terminal Connected to Function
1 ECM CGGM-K (92) OCYV Control
2 Main Relay Power supply (B+)

94]o3]@]o1]o0[s9]s8[87[86ls5]84]83]

82[81]8o[79]78[77]76[75]74] 73]

72[71]70[69]68[67[66[65[64[63[62[6 1
[ J L J

60[59[58]57[56]55/54]53[52] 51
J L 1]

50[49[48][47[46[45[44[43]42[41]40[39]38[37[36]35]34[33]32[31[30[29 | CGGM-K
28[27]26]25]24]23[22]2 1201018 1716 [15 [La[13]12]1a]10] 98| 7 | L2
] ECM
SHDFL6902L
SIGNAL WAVEFORM DATA  errcsecr
FR LD EE 1.6ms CHBBA.5U
HIN:=-359.5nV AVE: g.8 0 Hak: 14.7 U
FREQ: 298.51 H= DUTY: 57 X%
| %Y [zoon] [curs] [R-ST | [RECD] [MENU]
The ECM controls OCV by duty value.
LFJF302A

MONITOR SCANTOOL DATA

EA53B87D

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

2. Warm up the engine to normal operating temperature.

3.  Monitor "OCV" parameter on scantool.

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -145
1.2 CURRENT DATA 2664 1.2 CURRENT D@Téa ZETEd
& &
® [CUUT STATUS o ® [CUUT STATUS o
L3 L4
® [CAMEHAFT POSITION 6.9 ° ® |CAMSHAFT POSITION r.6
® (CAMSHAFT POS.-TAHBGET Zr.a " ™ ¥ \CAMGHAFT POS.-TARBGET 6.2 " ]
EMG. OIL TEMPERATURE 9.7 "C EMG. OIL TEMPERATURE 91,5 "C
CALCULATE OIL TEMPERAT 83.9 °C CALCULATE OIL TEMPERAT 84,7 °C
ICGMITION TIHING - CYL1 &.8 ° IGHITION TIMIMG = CYL1 53.2 °
IGMITION TIHIMG - CYLZ 5.3 ° IGHITION TIHIMG - CYLZ Si.8 °
17 I & 2§ 2000rpm
Fin | [scan] [Furs| [ranr | [eeen] (nece| |[EE | [¥ix | [scew] [Fuis] [resr| [eren] [HeLe|

SHDFL6514L

4. Is the "OCV" data displayed correctly?

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, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  esaassss

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

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

3. Has a problem been found?

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

Go to "Power Circuit Inspection™ procedure.

POWER CIRCUIT INSPECTION  eseossoe

1. IG "OFF".
2. Disconnect OCV connector.
3. IG "ON" ENG "OFF"

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

Specification : B+
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FL -146 FUEL SYSTEM

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

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

CONTROL CIRCUIT INSPECTION  e2g4se61
1. IG "OFF".

2. Disconnect OCV connector.

3. IG "ON" ENG "OFF"

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

Specification : Approx. 3.2V

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  eigereer

1. Check OCV.
1) IG "OFF"
2) Disconnect OCV connector.

3) Measure resitance between terminal 1 and 2 of OCV connector.(Component Side)

SPECIFICATION :

Temperature [ ()] Coil Resistance (Q)
20 (68) 69 ~79
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DTC TROUBLESHOOTING PROCEDURES FL -147

CGGO05 1. OCV Control
2. Sensor Power

SHDFL6517L

4) Is the measured resistance within specification ?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ecossico
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 conditions 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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FL -148 FUEL SYSTEM
[DTC P0076 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 1) |

COMPONENT LOCATION  ece2s726

Refer to DTC P0075.

GENERAL DESCRIPTION  eciei600

Refer to DTC P0075.

DTC DESCRIPTION  essssep2

When PCM detects short to ground in OCV control circuit, ECM sets DTC P0076.

DTC DETECTING CONDITION  e4049ass

Iltem Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check, low
Enable
Conditions
* Poor connection
hcsho e Short circuit to ground e Short to ground in control
Value . N
circuit
Diagnostic « Continuous « OCV
Time
MIL ON .
Condition 3 driving cycle

SPECIFICATION  eosopies

Refer to DTC P0075.

SCHEMATIC DIAGRAM  evrsseeo

Refer to DTC P0075.

SIGNAL WAVEFORM DATA  espzacoz

Refer to DTC P0075.

MONITOR SCANTOOL DATA  eesrsior

Refer to DTC P0075.

TERMINAL AND CONNECTOR INSPECTION  esisio0c

Refer to DTC P0075.

POWER CIRCUIT INSPECTION  epecrass

1. 1G "OFF".
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DTC TROUBLESHOOTING PROCEDURES FL -149

2. Disconnect OCV connector.
3. IG "ON" ENG "OFF"

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

Specification : B+

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

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

CONTROL CIRCUIT INSPECTION  ensozsec
1. 1G "OFF".
2. Disconnect OCV connector.

3. IG"ON" ENG "OFF"

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

Specification : Approx. 3.2V

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  eaarrze2

1. Check OCV.
1) 1G "OFF"
2) Disconnect OCV connector.
3) Measure resitance between terminal 1 and 2 of OCV connector.(Component Side)

SPECIFICATION :

Temperature [ ()] Coil Resistance (Q)
20 (68) 6.9 ~79
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FL -150 FUEL SYSTEM

CGGO05 1. OCV Control
2. Sensor Power

SHDFL6517L

4) Is the measured resistance within specification ?

M=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eosazess

Refer to DTC P0075.
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DTC TROUBLESHOOTING PROCEDURES FL -151
[DTC P0077 INTAKE VALVE CONTROL SOLENOID CIRCUIT HIGH (BANK 1) |

COMPONENT LOCATION  escaonct

Refer to DTC P0075.

GENERAL DESCRIPTION  einersc

Refer to DTC P0075.

DTC DESCRIPTION  erscesss

When ECM detects short to power in OCV control circuit, ECM sets DTC P0077.

DTC DETECTING CONDITION  esesorro

Iltem Detecting Condition Possible Cause
DTC Strategy  Circuit continuity check, high
Enable
Conditions
» Poor connection
Wreshgyd e Short circuit to battery » Short to battery in control
Value . -
circuit
Diagnostic . Continuous - OCV
Time
MIL ON .
Condition 3 driving cycle

SPECIFICATION  esss7aro

Refer to DTC P0075.

SCHEMATIC DIAGRAM  kocszsss

Refer to DTC P0075.

SIGNAL WAVEFORM DATA  easpssee

Refer to DTC P0075.

MONITOR SCANTOOL DATA  esocrrss

Refer to DTC P0075.

TERMINAL AND CONNECTOR INSPECTION  epscris2

Refer to DTC P0075.

CONTROL CIRCUIT INSPECTION  essis3s7

1. Check short to ground.
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FL -152 FUEL SYSTEM

1) 1G "OFF".
2) Disconnect OCV connector.
3) IG"ON" ENG "OFF".

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

Specification : Approx. 3.2V

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  escearss

1. Check OCV.
1) IG "OFF"
2) Disconnect OCV connector.
3) Measure resistance between terminal 1 and 2 of OCV harness connector.(Component Side)

SPECIFICATION :

Temperature [ ()] Coil Resistance (Q)
20 (68) 6.9 ~ 7.9
CGGO05 1. OCV Control

2. Sensor Power

SHDFL6517L
4) Is the measured resistance within specification ?
YES

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. So, check poor
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DTC TROUBLESHOOTING PROCEDURES FL -153

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ezeopscs

Refer to DTC P0075.
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FL -154 FUEL SYSTEM

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

COMPONENT LOCATION  ecszsora

MAPS & IATS

SHDFL6708L

GENERAL DESCRIPTION  esso14ra

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 alsl called Speed-Density Type.

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

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

DTC DESCRIPTION  epaossea

If intake manifold pressure is lower than the minimum threshold value or higher than the maximum threshold value ac-
cording to RPM and TPS under normal TPS signal input condition, ECM sets DTC P0106.

DTC DETECTING CONDITION  eoszspe:

Item Detecting Condition Possible Cause
DTC Strategy « Rationality check
Enable * No TPS error detected
Conditions Malfunction condition satisfied not less than 5 sec.
Th\r/ZTil:leCﬂd + Intake manifold pressure  max. Threshold « Poor connection
f(Eng. Speed, TPS) « MAPS
Dlagnosnc . 3 sec
Time
MIL ON

Condition e 3 driving cycle
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DTC TROUBLESHOOTING PROCEDURES FL -155

SPECIFICATION  ewoi7ric

Pressure [Kpa] 20 46.7 101.32
Voltag [V] 0.79 1.84 4.0

SCHEMATIC DIAGRAM  e47esenc

(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (CGG25)
PCM Terminal Connected to Function
4 = 1 PCM CGGA-K (10) MAPS Signal
[CGGAK (8) GND
3 2 PCM CGGA-A (43) |Reference Voltage (+5V)
- ~ _ .
-1 LCGGAK (32) IATS Signal 3 PCM CGGAK (32) IATS Signal
4——|Z [CGGA-A (43) Reference Voltage (+5V) 4 PCM CGGAK (8) Sensor Ground

L [CGGA-K (10) MAPS Signal

[HARNESS CONNECTORS]

[94]o3[92]o1]a0]so[8s]s7]86]s5]84]83][82[81[80[79]78]77[76]75]74[ 73] 5
[72[71]70]69]68l67]66[65(64]63]62]6 1]60[59]58]57]56]55/54[53[52[ 51]
| ] ] ]

T 4
[50]a9]48[47]46|45]44]43]42]41|40[39]38]37]36[35[34]33/@
[28[27]26]25al2322]2 120/t 08 [ 1716 15|14 13[12[1l@] o |@] 7 | L2

o

CGGA-K

w

U o
[60 [59[58]57[56]55[54]53[52]51]50[49[48[47 [46 |
145 [44]@l42[41]40[39[38[37]36[ 35| 34] 33] 32]31 |
| — ] [ ] [
[30]29]28]27]26]25]24]2322]21]20 19 [ 18] 1
[15]14]13[12[11]10] 9 [8]7]6[5 4 [ 3]
Iml

CGG25
MAPS & IATS

CGGA-A

=

IS

L
E u)

PCM

SHDFL6581L
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FL -156 FUEL SYSTEM
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
— 1 ECM CGGM-K (19 i
4 [CGGMK (15) GND (19) MAPS Signal
3 - . 2 ECM CGGM-K (81) |Reference Voltage (+5V)
—ﬁp , LCGGM-K (43) IATS Signal 3 ECM CGGM-K (43) IATS Signal
<——|Z ECGGM—K (81) Reference Voltage (+5V) 4 ECM CGGM-K (15) Sensor Ground
L [CGGM-K (19) MAPS Signal

[HARNESS CONNECTORS]

=<l -
[

oafosoz[oi[oofe[sefe7[eelesle4lesle2l@[eq 797l 7[7el75[74] 73| [
Y [72l71[70ledle8]67]66[65l64]63]62[6 1/60]59]58]57]56]55]54[53[52] 51]
[ — [ —

Ul Al R )

\2/ — I — 4 CGGM-K
50]49|48[47]46(45]|44|@|42l41[40]39(38[37|36[35|34|33|32[31[30] 29
282726252423222120.181716.1413121110 9187 2
CGG25 ECM
MAPS & IATS
SHDFL6582L

SIGNAL WAVEFORM DATA  essosres

rR [ 1.8 v [T 6.5 v

| 3% [zoon] [curs] [R-sT] [RECD] [MENU]
As often as possible, the MAPS signal should be compared with the TPS signal. Check whether the
MAPS and TPS signals increase at the same time when accelerating. During acceleration, the MAPS output voltage

increases; during deceleration, the MAPS output voltage decreases.

LFJF360A

MONITOR SCANTOOL DATA  ess7250

1. Connect scantool to Data Link Connector(DLC).
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DTC TROUBLESHOOTING PROCEDURES FL -157

2. 1G"ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 DPIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.HIL STATUS : ON .~ OFF

Z2.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BEADNESE FLAG : COMPLETE

NUMBER OF DIC : 1 ITEHS
| PART | | ERAS | | DTAL |

SHDFL6500L

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

&3

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair”
procedure.

Go to "Terminal  Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  eissseoc

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

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

3. Has a problem been found?
YES

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

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

FL -158

021 62 99 92 92

FUEL SYSTEM

Go to " Voltage Inspection " proced

VOLTAGE INSPECTION  esessoso

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

3. IG"ON" ENG "OFF".

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

ure.

Specification :

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

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  ep7ees:

1. Check MAPS performance.

1) IG "OFF".

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

3) Warm up the engine to normal operating temperature.

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

Specification : Accepatable temperature range : ( 23 +5)

Pressure [Kpa]

20

46.7

101.32

Voltag [V]

0.79

1.84

4.0

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -159

R G 1.0 v Ol 0.5 v

: : CGG25

1. MAPS Signal

1. TPS Signal

_m Iioohl |'cuﬁs|'|n'-sf| IﬁEdnl '| HE.HU.|

SHDFL6519L

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

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair 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  e7peznes

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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. 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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FL -160 FUEL SYSTEM

DTC P0107 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT LOW INPUT

COMPONENT LOCATION  esszaacc

Refer to DTC P0106.

GENERAL DESCRIPTION  esoocoeo

Refer to DTC P0106.

DTC DESCRIPTION  ez27sat6s

If sensor signal input is lower than 0.25V during 3 sec, PCM sets DTC P0107.

DTC DETECTING CONDITION  eecoscss

Item Detecting Condition Possible Cause
DTC Strategy

Enable
Conditions

Signal check, low

e Poor connection
e Open or short to ground

Threshold in power circuit
e Sensor voltage 0.25V

Value » Short to ground in signal
. . circuit
DIBgRnRlS . 3 sec « MAPS
« ECM
MILON e 3 driving cycle
Condition <2

SPECIFICATION  eesnonaz

Refer to DTC P0106.

SCHEMATIC DIAGRAM  eor7sors

Refer to DTC P0106.

SIGNAL WAVEFORM DATA  eisescas

Refer to DTC P0106.

MONITOR SCANTOOL DATA  ersesien

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION  essta03s

Refer to DTC P0106.
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FL -161

POWER SUPPLY CIRCUIT INSPECTION  e7s20190

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  Escscsps
1. IG "OFF".
2. Disconnect MAPS connector.

3. IG"ON" ENG "OFF"

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

Specification : Approx. 5V

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  eazevear

1. Check MAPS performance.

1) IG "OFF".

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

3) Warm up the engine to normal operating temperature.

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

Specification : Accepatable temperature range : ( 23 +5)

WWW.DIGITALKHODRO.COM
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FL -162 FUEL SYSTEM

20 46.7 101.32
4.0

Pressure [Kpa]
Voltag [V] 0.79 1.84

rR [ 1.8 v GOl 0.5 v

1. MAPS Signal

1. TPS Signal

_m |200ﬁ| |.CUl.~'IS|.|R.-ST.| |1§ECh| '| HENU '|

SHDFL6519L
5) Is the measured signal waveform(Comparison response of TPS with MAPS) O.K?

YES
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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair 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 eatrsea

Refer to DTC P0106.
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DTC TROUBLESHOOTING PROCEDURES FL -163

DTC P0108 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT HIGH INPUT

COMPONENT LOCATION  eseeoars

Refer to DTC P0106.

GENERAL DESCRIPTION  eorasse2

Refer to DTC P0106.

DTC DESCRIPTION  ess7opa0

If sensor signal input is higher than 4.88V during 3 sec, ECM sets DTC P0108.

DTC DETECTING CONDITION  esss2086

Item Detecting Condition Possible Cause
DTC Strategy e Signal check, high
Enable « Engine speed < 30rpm or Not less than
Conditions 5sec after engine start ., —r—
Threshold » Open or short to power
Value * Sensor voltage  4.88V in signal circuit
. : * Open in ground circuit
Diagnostic . 3 sec « MAPS
Time
MIL ON .
Condition « 3 driving cycle

SPECIFICATION  eazeaire

Refer to DTC P0106.

SCHEMATIC DIAGRAM  eigseant

Refer to DTC P0106.

SIGNAL WAVEFORM DATA  esasnos
Refer to DTC P0106.

MONITOR SCANTOOL DATA  easpears
Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION  eezoe821

Refer to DTC P0106.
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FL -164 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  eossoso2
1. Check open in harness.

1) 1G "OFF".

2) Disconnect MAPS connector.

3) IG"ON" ENG "OFF"

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

Specification : Approx. 5V

5) Is the measured voltage within specification?
YES

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

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

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

Specification : Infinite

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

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

GROUND CIRCUIT INSPECTION  esosraso

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

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

Specification : Below 1Q

4. Is the measured resistance within specification?

=S
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DTC TROUBLESHOOTING PROCEDURES FL -165

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  ecososrs

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 padel.

Specification : Accepatable temperature range : ( 23 £5)

Pressure [Kpa] 20 46.7 101.32
Voltag [V] 0.79 1.84 4.0

i cH ARES:RY Ol 0.5 v

1. MAPS Signal

1. TPS Signal

_m Iioohl |'cuﬁs|'|n'-sf| IﬁEbnl '| HE.HU.|

SHDFL6519L
5) Is the measured signal waveform(Comparison response of TPS with MAPS) O.K?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair 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.
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FL -166 FUEL SYSTEM

VERIFICATION OF VEHICLE REPAIR  e7sssus

Refer to DTC P0106.
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DTC TROUBLESHOOTING PROCEDURES FL -167
IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT |

COMPONENT LOCATION  ezo1pa77

<

MAPS & IATS

SHDFL6708L

GENERAL DESCRIPTION  ererpam

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

DTC DESCRIPTION  epo7z0sr0

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

DTC DETECTING CONDITION  eozasonc

Item Detecting Condition Possible Cause
DTC Strategy « Signal check, low
Enable
Conditions
Threshold » Poor connectlon. _
* Measured temperature 126 » Short to ground in signal
Value S
circuit
Diagnostic . 2 sec * IATS
Time
MIL ON -
Condition 3 driving cycle
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FL -168 FUEL SYSTEM

SPECIFICATION  espoisss

Temperature [ ] Resistance [Q]
-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

SCHEMATIC DIAGRAM  espiseo

(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (CGG25)
PCcM Terminal Connected to Function
4 = 1 PCM CGGA-K (10) MAPS Signal
| CGGAK (8) GND
_|j 2 - | 2 PCM CGGA-A (43) |Reference Voltage (+5V)
1, ‘,:CGGA'K (32) IATS Signal 3 PCM CGGAK (32) IATS Signal
<——|Z {CGGA-A (43) Reference Voltage (+5V) 4 PCM CGGA-K (8) Sensor Ground

L [CGGA-K (10) MAPS Signal

[HARNESS CONNECTORS]

lo4]o3[92]91]o0][89[88]87]86]s5]84[83[82]81[80]79[78]77[76]75]74] 73] 5
[72[71]70[69]68l67]6665[64]63]62]6 1]60[59[58]57/56]55[54]53[52] 51]
] 1 ]

[ ] 4
50[49[48]47]46|45[44]43]42|41]40]39]38]37[36]35]34[33]
28[27[26[2524[23[2221[20[L0[18 1716 [15[14 1312 [11/@[ 9 |@[ 7 | L2

CGGA-K

w| o

-

o o
[60 [59[58]57]56[55[54]53[52]51[ 50 [49[48[47 [46 |
145 [44]@|42[41]40]39[38]37]36[ 35[34] 33] 32]31 |
[ ] [ ] [ ]

CGG25
MAPS & IATS

CGGA-A

[30]2928]27]26[e5l24]23[22f21]20 [19 [ 18] 17]16]
[15[14)13]12[11]i0] 9] 8]7 65 [4 [ 3] 2] 1]
Im! Im!

PCM

SHDFL6581L
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DTC TROUBLESHOOTING PROCEDURES FL -169
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
4 EGGM-K (15) GND 1 ECM CGGM-K (19) MAPS Signal
3 - . 2 ECM CGGM-K (81) |Reference Voltage (+5V)
—t}P , (CGGM-K (43) IATS Signal 3 ECM CGGM-K (43) IATS Signal
4——|Z EGGM-K (81) Reference Voltage (+5V) 4 ECM CGGM-K (15) Sensor Ground
L [CGGM-K (19) MAPS Signal

[HARNESS CONNECTORS]

B N
94{93]92(91|90|89 8§|878685848382.80 79|78|77|76[75 7§|73 65
72|71]70] 6968 67166|65|64(63|62|61/60[59|58|57| 56 55|54 53 52|51
N 413 CGGM-K
50494847464544.42 140393837363534333231 30| 29
28]27|26[25|24|23[22(21] 20|@|18(17|16|@|14[13[12|11[10[ 9| 8| 7 2|1
o /
CGG25
MAPS & IATS ECM
SHDFL6582L
MONITOR SCANTOOL DATA  esrosea
1. Connect scantool to DLC(Data Link Cable).
2. Warm up the engine to normal operating temperature.
3.  Monitor "IATS" parameter on scantool.
1.2 CURRENT DAT# I256A 1.2 CUBRENT DATa Er s
i i
W ([ENGINE EFEED 648 Arpn ™ [EMGIME EFEED B4R Arpa
M (WATEE TERPERATLURE BY. 8 "C W [WATER TEMPERATURE 7.7 “C
L =
W (I5C ACTUATOR DUTY 26,1 % H |I5C ACTUATOR DUTY 25.7 &
WO 1 1H.J. DURAT T0#H 29 ng |® WO 1 THMJ, DURAT T08 29 mg ™
Hl. 2 TH.J, DLIRAT I DM 2.9 nb Hi}. 7 TH.J, DLIRAT 108 2.9 nk
MO_.3 IM.J. DLURATIOM 2.9 Al HO_3 1M.J. DLBAT 08 2.9 @i
HO. 4 IMJ. DUBAT 08 2.9 A M4 DM, DUBAT D08 2.9 af
T T
[FIy | [ScEM| | FULL| |PaRT | |GRP | | HELF [FIM | [sces||[FULL| [PanT| [cRPv| |HELF|

Abnormal(Short to ground)

SHDFL6524L

4. Is the "IATS" parameter displayed correctly?

YES
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FL -170 FUEL SYSTEM

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

Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  esssssrr

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.

Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  e2089c09

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

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

Specification : Approx. 5V

5. Is the measured voltage within specification?

YES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eozesze

1. Check IATS resistance.
1) IG "OFF".
2) Disconnect IATS connector.

3) Measure resistance between terminal 3 and 4 of IATS connector(Component Side).
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DTC TROUBLESHOOTING PROCEDURES FL -171
Specification :
Temperature [ ] Resistance [Q]
-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

1. MAPS Signal

2. MAPS Power
3. IATS Signal

4, Sensor Ground

4) Is the measured resistance within specification ?

YES

SHDFL6526L

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

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

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

VERIFICATION OF VEHICLE REPAIR  esoraare

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 conditions noted in the freeze frame data or enable conditions.
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FUEL SYSTEM

FL -172

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 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -173
[IDTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  erssrsso

Refer to DTC P0112.

GENERAL DESCRIPTION  ercrazes

Refer to DTC P0112.

DTC DESCRIPTION  eiensist

If measured temperature is lower than the minimum threshold value during 2sec, ECM sets DTC P0113.
(In this case, the input signal voltage is the maximum threshold vaue.)

DTC DETECTING CONDITION  ecsesss

Item Detecting Condition Possible Cause
DTC Strategy e Signal check, high

Idle condtion without fuel cut-off lasts less than 10 sec.
Time after engine start  18s

Integrated air mass  0.36kg

Increase of measured temp. after start 1.5

Enable
Conditions

e Poor connection
* Open or short to power

Threshold in signal circuit
e Measured temperature -43.5

Value * Open in ground circuit
Diagnostic '

9 e 2 sec

Time
MIL ON -
Condition 3 driving cycle

SPECIFICATION  eaepssec

Refer to DTC P0112.

SCHEMATIC DIAGRAM  esasozrs

Refer to DTC P0112.

MONITOR SCANTOOL DATA  eeirasco

Refer to DTC P0112.

TERMINAL AND CONNECTOR INSPECTION  ee7ssras

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION  eoesrer2

1. Check open in harness.

1) IG "OFF".
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FL -174 FUEL SYSTEM

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

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

Specification : Approx. 5V

5) Is the measured voltage within specification?
YES

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

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

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

Specification : Infinite

4) Is the measured resistance within specification?
YES

Go to "Ground Circuit Inspection" procedure.

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

GROUND CIRCUIT INSPECTION  e73pe2ac

1. IG "OFF".

2. Disconnect IATS connector.

3. IG "ON" ENG "OFF"

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

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

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

6. Is the measured voltage within specification?
YES

Go to "Component Inspection" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -175

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

COMPONENT INSPECTION  eossries
1. Check IATS resistance.

1) 1G "OFF".

2) Disconnect IATS connector.

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

Specification :
Temperature [ ] Resistance [Q]
-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
CGG25
nﬂ % |_|,_| 1. MAPS Signal
m 2. MAPS Power

4 3 2 1 3. IATS Signal
MANCATNAN 4. Sensor Ground

SHDFL6860L

4) Is the measured resistance within specification ?

=S

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -176 FUEL SYSTEM

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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR esrsaee

Refer to DTC P0112.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -177

DTC P0116 ENGINE COOLANT TEMPERATURE CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ezse0n08

ECTS (For ECM, 2pin) /
ECTS (For Guage, 1pin)

GENERAL DESCRIPTION  ez2sros4

SHDFL6709L

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

DTC DESCRIPTION  eproosss

If the measured coolant temperature is lower than the modeled temperature over the threshold value, P0116 is set.

DTC DETECTING CONDITION  esosesac

Item Detecting Condition Possible Cause
DTC Strategy « Rationality check
Enable
Conditions
e measured temp. - modeled temp. -15
Threshold Modeled temp is expected coolant temperature « Poor connection
Value calculated by ECU considering air mass, . ECTS
current modeled temp
Diagnostic « Continuous
Time
MIL ON -
Condition 3 driving cycle
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FL -178 FUEL SYSTEM
SPECIFICATION  e2082¢r0
Temperature [ ()] Resistance (kQ)

-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

SCHEMATIC DIAGRAM

E4E3D123

[AT]

[CIRCUIT DIAGRAM]

ECTS (CGG11-1)

[CONNECTION INFORMATION]

ECM
| Terminal Connected to Function
[CGGA-K (77) ECTS Signal 1 PCM CGGA-K (77) ECTS Signal
2 PCM CGGA-K (73) Sensor Ground

Z 2

[HARNESS CONNECTORS]

00
/N

CGG11-1
ECTS

[CGGA-K (73) GND

94{93]92|91|90[89|88|87|86[85[84(83|82|81|80[79[78|@|76(75[74| @ 65
72|71|70[69(68(67166|65|64/63(62|61/60]59|58|57|56|55/54|53[52[ 51
[ I

4|3 CGGA-K

J L J L 1]
[50[4g]48]47[46[45[a4]a3[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] 1

iefis[alTafizliifio[ o8] 7 | L211

U U
[60 [59]58]57]56]55[54]53[52]51] 5049 [48]47 [46 |

145 [44]43l42]41]40[39]38[37]36] 35| 34 33[32[31 |

[30]2928]27]
1

26[25[24]23[22]21]20 19 [ 18] 17] 16]
1 7]e|5[4[3]2]1

CGGA-A

12|11]10/9| 8

PCM
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DTC TROUBLESHOOTING PROCEDURES FL -179
[MT]
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (CGG11-1) ECM
1 = _ Terminal Connected to Function
ICGGM-K (77) ECTS Signal 1 ECM CGGM-K (77) ECTS Signal
2 ECM CGGM-K (35) Sensor Ground

Z 2

[cGGMK (35) GND

[HARNESS CONNECTORS]

[04]93]92]o1]o0][s9]88l87]86]85]84]83]

82]81]80[79[75|@][76[75[74] 73]

[72]71]70l69]68]67]66]65]64/63]62]61]
[ J L J

60]59/58[57]56]5554]53[52] 51
J L ]

50[49|48|47|46|45|44]43|42]41)40(39|
28[27|26|25|24[23|22(21|20[19]18(17|

w

CGGM-K

38(37|36|@|34/33|32|31[30]| 29
16[15[14]13|12|11|10] 9|8 | 7 2

ECM

EB2B639C

MONITOR SCANTOOL DATA

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

2. 1G"ON".

SHDFL6585L

3. Select"Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs

menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

1.4 AMBIENT CONDITIONS

NUMBEE OF DTC 1 ITEHMS

| PART | | ERAS | | DTAL |

1.HMIL STATUS :

Z2.DTC STATUS :

3.DTC BEADNESS FLAG :

ON

PRESENT .~

~ OFF
HISTORY

COMPLETE

WWW.DIGITALKHODRO.COM
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FL -180 FUEL SYSTEM

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

[l

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal & Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  eooaseer

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.

Go to "Power Circuit Inspection" procedure.

VOLTAGE CHECK  esrcepae

1. IG "OFF".

2. Disconnect ECTS connector.

3. IG "ON" ENG "OFF"

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

5. Measure voltage between terminal 2 of ECTS harness connector and chassis ground.

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

6. Is the measured voltage within specification ?

YES

Go to "Component Inspection" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -181

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

COMPONENT INSPECTION  eoscrozo

1. Check ECTS resistance.
1) 1G "OFF".
2) Disconnect ECTS connector.

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

SPECIFICATION :

Temperature [ ()] Resistance (kQ)

-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

CGG11-1

[ 1. ECTS Signal

5Y1 2. Sensor ground

SHDFL6529L
4) Is the measured resistance within specification?
YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

Substitute with a known - good ECTS and check for proper operation.
If the problem is corrected, replace ECTS and go to "Verification of Vehicle Repair" procedure.
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FL -182 FUEL SYSTEM
VERIFICATION OF VEHICLE REPAIR  eawparer

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 conditions 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

DTC TROUBLESHOOTING PROCEDURES FL -183
IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION  esssoor

Refer to DTC P0116.

GENERAL DESCRIPTION  e72s3860

Refer to DTC P0116.

DTC DESCRIPTION E1A71FDB

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

DTC DETECTING CONDITION  eessorse

Item Detecting Condition Possible Cause
DTC Strategy e Signal check, low
Enable
Conditions
Threshold e Poor connect|on_ _
value « Measured temperature  138.8 * Short to ground in signal
circuit
Diagnostic ») GoHiindiaus  ECTS
Time
MIL ON ..
Condition e 3 driving cycle

SPECIFICATION  ezpaccor

Refer to DTC P0116.

SCHEMATIC DIAGRAM  eorasaco

Refer to DTC P0116.

MONITOR SCANTOOL DATA  epsess2

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

3. Monitor "ECTS" parameter on scantool.
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FL -184 FUEL SYSTEM
1.2 CUBEENMT DATA 1.4 1.2 CUBREMT DaTh 1404
i i
H EMGIME SFEEDR Bl PAepe H EMGIME SPEED oo, Brps
S vaTER TENPERATUNE R vaTEN TERPERATIRE 62.2 "C
M IMTIHE AlH TEMPERATURE 39.8 *C ® INTRKE ALK TEAFERATUEE 39.7 “C
IS0 ACTIWRTOR DUTY 2.2 K = EIS5C AaCTUATOR DUTY .4 £
THROTTLE P.SMZE{ U} B3 U TRAMEAHLE RAMOE SW P H
THEREOTTLE POSI . SENSOR a.8 = WG ON COMDLT D0M aFF
ADAFTEDR THROTTLE AMGLE 6.5 < A0 SWITCH OFF
(BATTERY WOLTAGE 14.2 W HALFURCTION TMD_LAHP  OFF
L T
FiI¥ ||scEM) | FULL| |PaRT| [GEPH| [HELP | FIX ||[BCE| | FULL| | PaRT| | GRPH| |HELP|

Normal state Fail Safe Mode

SHDFL6530L
4. Is the "ECTS" parameter displayed correctly?
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, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  esneia4e

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION  eosossss
1. IG "OFF".

2. Disconnect ECTS connector.

3. IG"ON" ENG "OFF"

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

Specification : Approx. 5V

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  &7s8aoco

1. Check ECTS resistance.
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DTC TROUBLESHOOTING PROCEDURES FL -185

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

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

SPECIFICATION :

Temperature [ ()] Resistance (kQ)

-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

CGG11-1

L 1. ECTS Signal

5Y1 2. Sensor ground

SHDFL6529L

4) Is the measured resistance within specification?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ecizrsc:

Refer to DTC P0116.
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FL -186 FUEL SYSTEM
IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT |

COMPONENT LOCATION  eepzscct

Refer to DTC P0116.

GENERAL DESCRIPTION  exrssroe

Refer to DTC P0116.

DTC DESCRIPTION  ezraacee

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

DTC DETECTING CONDITION  espazrus

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check, high
Enable

Conditions ¢ Increase of measured temp. after start 2.3

¢ Poor connection

Threshold e Open or short to power
¢ Measured temperature -38.3

Value in signal circuit

. . e Open in ground circuit
Dlagnosnc e Continuous e ECTS

Time

MIL ON -
Condition e 3 driving cycle

SPECIFICATION  ercossct

Refer to DTC P0116.

SCHEMATIC DIAGRAM k4430899

Refer to DTC P0116.

MONITOR SCANTOOL DATA  eseonoor

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

3. Monitor "ECTS" parameter on scantool.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -187
1.Z CUBEEMT DATA 104 1.Z CUHEENMT DATwA 3164
N i
H [EMGIHE ZPEED Gl Bepm H [EMEIME SFEER 00, Brpm
ERVETER TENPERATURE LRVATEN TERFERATUNE bZ.2 "G
W IMTAKE AIH TEFFERNTUEE 39.8 "C W IMTIHE AlH TEAFERATUBE 39.7 “0
= 150 ACTUATOE DUTY ET.2 R o E ISC ACTUARTOR DUTY 1.4 £
THROTTLE P.5MER{ U} 3 v TRAMEAHLE RAMCE BW F.H
THROTTLE POZI. SENSOR 8.8 % ACC 0N COMDLT 08 OFF
ADAPTED THROTTLE AMGLE 6.5 < Al SHITCH OFF
(BATTERY WOLTAGE 14.2 U HALFUNCTIOM 1HD_ LiAF OFF
v v
FIX ||®CEM| | FULL| |PART | |GRFH| [HELF | FIX ||SCEM) | FULL) |PART | |GRPH| |HELF |

Normal state

4.

YES

Fail Safe Mode

Is the "ECTS" parameter displayed correctly?

SHDFL6530L

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

Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION
1. IG "OFF".
2. Disconnect ECTS connector.

3. IG"ON" ENG "OFF"

EF501AED

E08D06CO

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

Specification : Approx. 5V

5. Is the measured voltage within specification?

YES

Go to "Ground Circuit Inspection” procedure.

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

GROUND CIRCUIT INSPECTION

1. 1G "OFF".

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

2. Disconnect ECTS connector.

3. IG"ON" ENG "OFF"

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

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

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

6. Is the measured voltage within specification?

=S

Go to "Component Insepction" procedure.

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

COMPONENT INSPECTION  eaccesia

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

2) Disconnect ECTS connector.

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

SPECIFICATION :

Temperature [ ()] Resistance (kQ)

-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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DTC TROUBLESHOOTING PROCEDURES FL -189
CGG11-1
[ 1. ECTS Signal
5Y1 2. Sensor ground

SHDFL6529L

4) Is the measured resistance within specification?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  es72io0r

Refer to DTC P0116.
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FL -190 FUEL SYSTEM

DTC P0121 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eorzose1

SHDFL6710L

GENERAL DESCRIPTION  e2sonees

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

DTC DESCRIPTION  esaoants

If the throttle angle signal changes above 30% in 5sec, PCM sets DTC P0121.

DTC DETECTING CONDITION  ess24050

Item Detecting Condition Possible Cause
DTC Strategy » Rationality check (Jittering)
Enable ¢ sianal switching = 3 ti
Conditions ¢ Counter of signal switching = 3 times
Threshold .
* Absolute value of the gradient of throttle angle 30 * Poor connection
Value . TPS
Diagnostic
Time 5 sec
MIL ON L
Condition e 3 driving cycle
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DTC TROUBLESHOOTING PROCEDURES FL -191
SPECIFICATION  ees2ore2
ITEM Specification
TPS Resistance (kQ) 2kQ + 20% (20 )
SCHEMATIC DIAGRAM  ercrrans
(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
TPS (CGG12) ECM
3 — Terminal Connected to Function
[CGGA-A (58) Reference Voltage (+5V) 1 PCM CGGAK (75) TPS Signal
1 . 2 PCM CGGA-K (51) | Reference Voltage (+5V)
[ceeAK (75) TPS Signal
3 PCM CGGA-A (58) Sensor Ground
2
[CGGAK (51) GND

[HARNESS CONNECTORS]

CGG12
TPS

[o4]o3]92]e1]o0]s9]s8[s7]s6]35[84[83[82[8 1[80[79[78[77[76]@[74[ 73

[72]71]70]69]68]67[66]65(64]63]62]6 1/60[59]58]57]56[55/54]53]52| @
1 J L | J L ]

CGGA-K
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FL -192 FUEL SYSTEM
(MIT)

[CIRCUIT DIAGRAM]

TPS (CGG12) ECM
3 M~
[CGGM-K (60) Reference Voltage (+5V)
1 = .
( |CGGM-K (39) TPS Signal
2

[CGGMK (12) GND

[CONNECTION INFORMATION]

Terminal

Connected to

Function

1

ECM CGGM-K (39)

TPS Signal

2

ECM CGGM-K (12)| Reference Voltage (+5V)

3

ECM CGGM-K (60)

Sensor Ground

[HARNESS CONNECTORS]

94[o3]92]o1[o0[s9]88[s7[86]s5[84]83]82]8 [80]7o[78[77]76]@[74] 73 65
72|71|70[69(68(67|66|65|64/6362|61|60[59(58[57|56|55/54|53|52| @
[ [ | | T ] 4

J
[50[4g[48]47[46[45[a4]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] 17[16 1514 13[12[11][10[ 9] 8] 7 |

CGGM-K

- | w

CGG12 L
TPS

ECM

SIGNAL WAVEFORM DATA  Eeocopser
re Efi1ev TS Ef eswv
s
] e MAPS
J i

et e et

P et
: / s
&

i

| 6 |zoon | | cuks| |B-5T) [RECD| |nEmu

MONITOR SCANTOOL DATA  eseoozes

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

2. 1G "ON".

SHDFL6580L

SHDFL6533L

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs

menu
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DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -193

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

1.4 AMBIENT CONDITIONS

NUMBER OF DIC : 1 ITEMS

| PART | | ERAS | | DTAL |

1.MIL STATUS : ON . OFF

2.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BREADHESS FLAG : COMPLETE

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

W]

- History fault : DTC occurred but has been cleared.

- Present fault : DTC is occurring at present time.
YES

SHDFL6500L

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

procedure.

Go to "Terminal & Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  esireaza

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?

M=)

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

Go to "TPS circuit inspection” procedure.
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FL -194 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  esareess

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

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

Specification :

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

5. Is the measured voltage within specifications?
YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  esigoass

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

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

SPECIFICATION :

ITEM Specification

TPS Resistance (kQ) 2kQ £ 20% (20 )

CGG12

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

SHDFL6535L

4) Is the measured resistance within specifications?
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DTC TROUBLESHOOTING PROCEDURES FL -195

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR ensouess

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 conditions 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 P0122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT

LOW INPUT

COMPONENT LOCATION  ecoesres

Refer to DTC P0121.

GENERAL DESCRIPTION  e7941000

Refer to DTC P0121.

DTC DESCRIPTION  ecrrzrio

If the sensor input voltage is lower than the minimum threshold value during 0.5 sec under normal driving condition, PCM

sets DTC P0122.

DTC DETECTING CONDITION  eeaire0s

Possible Cause

ltem Detecting Condition
DTC Strategy ¢ Signal check, low
Enable i
Conditions ¢ Engine speed 480 rpm
Threshold _ b
value e Calculated signal from sensor voltage  3.1%
Diagnostic .« 05 sec
Time :
MIL ON .
Condition 3 driving cycle

Poor connection

Open or short to ground
in power circuit

Short to ground in signal
circuit

TPS

SPECIFICATION  esrcanac

Refer to DTC P0121.

SCHEMATIC DIAGRAM  evorsors

Refer to DTC P0121.

SIGNAL WAVEFORM DATA  eseosez

Refer to DTC P0121.

MONITOR SCANTOOL DATA  eswrsrn

1. Connect scantool to Data Link Connector(DLC).
2. IG'ON.

3. Monitor the "TPS" parameters on the scantool.
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DTC TROUBLESHOOTING PROCEDURES FL -197
1.2 CUERENT DATA 25504 1.2 CUEBENT DATA 25504
PN THROTTLE P. SHER(U ) A3 PN THROTTLE P. SHER(U ) f
H [THHOTTLE POS1 . SEMSOR .1 % H [THROTTLE POS1. SEMSOR niE
® |ADAPTED THROTTLE AMGLE 3.1 % ® |ADAPTED THROTTLE ANGLE 3.1 X
® |ENGINE SPEED 8.8 rpn |®| | |EMGINE SPEED 8.8 rpn |®
ENGINE L0siD 99.8 X ENGINE L0siD 99,8 X
BATTERY OLTAGE 1Z.6 W BATTERY WOLTAGE 1Z.6 |
BATTERY CHARGING 99,7 & BATTERY CHARGING 99,7 %
UATEE TEMPERATUEE 0.8 "C WUATEE TEMPERATUEE .2
L T
|FIH | |ECBI'I-' ', E‘LII.I'..| il‘ﬂFITI |GI?IHI=:IIZEI..P| |FL¥ | |EEBI'I-", FLII.I'..| il‘ﬂFI'l’| |GI?IHI= :IIE!..P‘|

Normal state Abnormal(Short to ground)

SHDFL6536L

4. Are the parameters displayed correctly?

=S

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

Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  ercoscea

Refer to DTC P0121.

POWER CIRCUIT INSPECTION  esoeosro

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

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

Specification : Approx. 5V

5. Is the measured voltage within specifications?

YES

Go to "Signal circuit inspection” procedure.

Check for Open or Short to ground in TPS circuit. Repair as necessary and then go to "Verification of Vehicle
Repair" procedure.
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FL -198 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  essatsce

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

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

Specification : Approx. 5V

5. Is the measured voltage within specification?
YES

Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  es019c27

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

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

SPECIFICATION :

ITEM Specification

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

CGG12

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

SHDFL6535L
4) Is the measured resistance within specifications?

YES
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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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR esssses

Refer to DTC P0121.
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FUEL SYSTEM

HIGH INPUT

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

COMPONENT LOCATION  eszors7a

Refer to DTC P0121.

GENERAL DESCRIPTION  easpsas

Refer to DTC P0121.

DTC DESCRIPTION  esirson9

If the sensor input voltage is higher than the maximum threshold value during 0.5 sec under normal driving condition,

PCM sets DTC P0123.

DTC DETECTING CONDITION  es6rsatr

Possible Cause

Iltem Detecting Condition
DTC Strategy « Signal check, high
Enable r
Conditions * Engine speed 480 rpm
Threshold ) .
Value e Calculated signal from sensor voltage  95.7%
Diagnostic . 0.5 sec
Time L
MIL ON .
Condition 3 driving cycle

Poor connection

Open or short to power
in signal circuit

Open in ground circuit
TPS

SPECIFICATION  eoroaza:

Refer to DTC P0121.

SCHEMATIC DIAGRAM  Eeiri7e6s

Refer to DTC P0121.

SIGNAL WAVEFORM DATA  eseasoo

Refer to DTC P0121.

MONITOR SCANTOOL DATA  erpoepio

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

2. IG'ON.

3. Monitor the "TPS" parameters on the scantool.
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DTC TROUBLESHOOTING PROCEDURES FL -201

1.2 CURREMT DATA 504 1.2 CURREMT DATA 504

& &
LR THECTILE F.oeMsE DS . LR THECTILE F.oeMsE DS a.8 W
E THROTTLE POSI1 . BENMEOR 3.1 X E THROTTLE POSI1 . BENMEOR 05,9 %
= ADAPTED THROTTLE nMGLE 3.1 X = ADAPTED THROTTLE nMGLE 3.1 X

® ([EMGIME SPEER .8 rpn |®| | = [EMGINE SPEER 8.8 rpn |®
EMGIME LOwD o9\ % EMGIME LOwD oo\ %
BATTERY UWILTAGE 15.6 U BATTEEY UWOLTAGE 12.6 U
BATTERY CHARGING 99,7 X BATTERY CHARGING 99,7 X
WITEH TEAPERATUHE 8.8 "C WITEH TEAPERATUHE T2 "G

L L

FIX ||RCE| | FULL| | PART | | GEPH| |HELF| FIX ||8CE| | FULL| | PART | | GEPH| |HELF|

Normal state Abnormal(Open or Short to power)

SHDFL6539L

4. Are the parameters displayed correctly?

=S

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

Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  eorsssae

Refer to DTC P0121.

POWER CIRCUIT INSPECTION  erciaeae

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

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

Specification : Approx. 5V

5. Is the measured voltage within specifications?

M=)

Go to "Ground circuit inspection" procedure.

Check for Open or Short to ground in TPS circuit. Repair as necessary and then go to "Verification of Vehicle
Repair" procedure.
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FL -202 FUEL SYSTEM

GROUND CIRCUIT INSPECTION  eesposss

1. Key "OFF".

2. Disconnect TPS connector.

3. Key "ON".

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

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

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

6. Is the measured voltage within specifications?
YES

Go to "Signal circuit inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  e2rcre

1. Check for open in signal circuit.
1) Key "OFF".
2) Disconnect TPS connector.
3) Key "ON".

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

Specification : Approx. 5V

5) Is the measured voltage within specification?
YES

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

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

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

Specification : Infinite
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DTC TROUBLESHOOTING PROCEDURES FL -203

4) Is the measured resistance within specification ?

YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  esssico2
1. Check TPS resistance.

1) Key "OFF".

2) Disconnect TPS harness connector.

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

SPECIFICATION :

ITEM Specification

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

CGG12

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

SHDFL6535L

4) Is the measured resistance within specifications?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

Substitute with a known-good TPS and check for proper operation. If the problem iscorrected, replace TPS
and then go to "Verification of Vehicle Repair" procedure.
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FL -204 FUEL SYSTEM

VERIFICATION OF VEHICLE REPAIR esssi798

Refer to DTC P0121.
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DTC TROUBLESHOOTING PROCEDURES FL -205

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

COMPONENT LOCATION  esscanst

Refer to DTC P0121.

GENERAL DESCRIPTION  eocsrres

Refer to DTC P0121.

DTC DESCRIPTION  ecseorss

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

DTC DETECTING CONDITION  eeessoae

Item Detecting Condition Possible Cause
DTC Strategy e Rationality check
Enable * Engine speed 500rpm
e TN e Coolant tem_perature 75
* No malfunction on the Vehicle speed sensor.
Threshold « Difference between engine loads measured by L Roorconaaciion
value Map sensor and calculated from TPS signal . TPS
threshold f(throttle position)
Diagnostic . 0.25sec
Time '
MIL ON
Condition DTC only

SPECIFICATION k0240080

Refer to DTC P0121.

SCHEMATIC DIAGRAM  ecreoszs

Refer to DTC P0121.

SIGNAL WAVEFORM DATA  epsososa

Refer to DTC P0121.

MONITOR SCANTOOL DATA  eeeripoc
1. Connect scantool to Data Link Connector(DLC).
2. IG "ON".

3. Select"Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs
menu
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FL -206 FUEL SYSTEM

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

5. Read "DTC Status" parameter.

1.1 PIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.MIL 3STATUS : ON .~ OFF

2.DTC STATUS : PRESENT .~ HISTORY

3.DTC READHESS FLAG : COMPLETE

NUMBER OF DTC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L

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

—

]

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  ea4ss61

Refer to DTC P0121.

SIGNAL CIRCUIT INSPECTION  eesseras
1. Ignition "OFF"

2. Disconnect TPS connector.

w

Ignition "ON"

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

Specification :

Terminal 1 : Approx. 5V
Terminal 2 : Approx. 0V
Terminal 3 : Approx. 5V
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DTC TROUBLESHOOTING PROCEDURES FL -207

5. Is the measured voltage within specifications?

YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  ecagroon
1. Check TPS.

1) Ignition "OFF"

2) Disconnect TPS connector

3) Measure resistance terminal 2 and 3 of TPS Component side connector.

SPECIFICATION

ITEM Specification

TPS Resistance (kQ) 2kQ £ 20% (20 )

CGG12

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

SHDFL6535L

4) Is the measured resistance within specifications ?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

Refer to DTC P0121.
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DTC TROUBLESHOOTING PROCEDURES FL -209
IDTC P0130 HO2S CIRCUIT (BANK 1/ SENSOR 1)

COMPONENT LOCATION  esazeasr

SHDFL6705L

GENERAL DESCRIPTION  ezsr2s82

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

DTC DESCRIPTION  ezs01836

If ECM detects that the output signal satisfies the threshold values under enable conditions, ECM sets DTC P0130.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )
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FL -210 FUEL SYSTEM

DTC DETECTING CONDITION  eersaoor

Item Detecting Condition Possible Cause
DTC Strategy » Rationality check
« Dew point end detected
General ¢ Required lambda = 1
Enable « Battery voltage 10.7v
o « Exhaust gas temperature (model) : 600 ~ 800
Conditions
¢ No upstream O2 sensor error or downstream
02 sensor ready
Enable
Conditions e B1S2 sensor voltage 0.5V
Casel Threshold * B1S1 sensor voltage : 0.06 ~ 0.4V
Value
; : » Poor connection
Diagnostic
'Igime e 25 sec * Open or short power/ground
in signal circuit
Enable * HO2S (B1S1)
Conditions e B1S2 sensor voltage 0.1V
Case2 Threshold e B1S1 sensor voltage : 0.6 ~ 1.08V
Value
Dlagnost|c .« 10 sec
Time
Enable . .
Conditions e Time after dew point end detected  10s
Cases3
Threshold o Counter of | usvk 2V during 0.04 secafter
Value heater on - off | = 5 times
MIL ONCondition « 3 driving cycle

usvk : Sum of the signal voltage change value (B1S1)
B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  e4rpseeo

Specification 0.1 ~ 0.9V
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SCHEMATIC DIAGRAM

(AIT)

E325B2D6

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [B1/S1] (CGG16) PCM HO2S [Bank 1/ Sensor 1]

3 Terminal Connected to Function

4 1 PCM CGGA-K (35) HO2S [B1/S1] Signal
J_|_|_|_|_|_‘ ECGGA-A (34) Heater Control 2 PCM CGGA-K (31) Sensor Ground

1 = 3 Main Relay Power Supply (B+)
= LCGGAK (35) HO2S [BL/S1] Signal 4 PCM CGGA-A (34) Heater Control

2 [ HO2S [Bank 1/ Sensor 2]

CGGA-K (31) GND
= S Terminal Connected to Function
1 PCM CGGAK (13) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 PCM CGGA-K (9) Sensor Ground

s ® 3 Main Relay Power Supply (B+)

4 4 PCM CGGA-A (33) Heater Control
S ECGGA-A (33) Heater Control

1
T [CGGAK (13) HO2S [B1/S2] Signal

2

[CGGAK (9) GND
A\
Main Relay

[HARNESS CONNECTOR]

[o4]o3]92[o1]o0]89]88]87[s6]ss5]84]83[82[8 1]80[79[78[77[76]75[74] 73]
[72]71]70l69l68]67]6665[64]/63]62]6 1[60]59]58]57]565554]53[52[ 51]

e e T 41310l | cGGA-K
[B0]49]48[47]46]45]a4]43]42]41[40]39]38[37[36 [@[34]33[32[@[30]29 | :
28]2726|2524[23]p2[21 |20 9] 18[ 17116 [15 14 @ i2[ 1 [10l@] 8| 7 | L2

= =

U U
[60 [59]58]57]56]55[54]53][52]51] 50[49 [ 48]47 [46
145 [44]43l42]41]40[39]38[37]36] 35| @ | @] 32]31

CGG16 CGG22
HO2S [B1/S1] HO2S [B1/S2] L 1 [ 1 L 1 CGGA-A
[30]29]28]27]26]25[24]23[2221]20 [19 [ 18] 17]16]
[15]14[13]1211[10] 9| 8[7 6] 5[4 [ 32 [ 1]
1 /-y -
PCM
SHDFL6575L
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FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [B1/S1] (CGG16) ECM HO2S [Bank 1/ Sensor 1]
3 Terminal Connected to Function
4 1 ECM CGGM-K (54) HO2S [B1/S1] Signal
J_|_|_|_|_|_‘ ECGGM—K (72) Heater Control 2 ECM CGGM-K (38) Sensor Ground
1 3 Main Relay Power Supply (B+)
~ .
= LCGGM-K (54) HO2S [B1/S1] Signal 4 ECM CGGM-K (72) Heater Control
2 [ HO2S [Bank 1/ Sensor 2]
CGGM-K (38) GND - -
= 8) Terminal Connected to Function
1 ECM CGGM-K (36) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 ECM CGGM-K (16) Sensor Ground
3 3 Main Relay Power Supply (B+)
4 4 ECM CGGM-K (71) Heater Control
J_|_|_|_|_|_‘ ECGGM-K (71) Heater Control
1
1 ECGGM-K (36) HO2S [B1/S2] Signal
2
[CGGM-K (16) GND
\
Main Relay

[HARNESS CONNECTOR]

94]03]92[91]o0[89[88[87]8685]84[83[82[8 1]80[79]78[77[76[75]74] 73|
|70|69|68|67|66|65|64|63|62|61 |60|59|58|57|56|55| 53[52[ 51]

Al
(&)

8 CGGM-K

50[49]48 47 46 45 44 43 [42]41 4o [].J..-

CGG16 CGG22

HO2S [B1/S1] HO2S [B1/S2] ECM

SHDFL6576L
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FL -213

SIGNAL WAVEFORM DATA  Essse260
FR _a._zu_ 1.88

cH B: IV

THOLD| [TINE] |VOLT |' [CHNL] [MENU]

If you release the accelerator pedal suddenly after engine running about 4000 rpm, fuel supply will stop for short
period and the O2 sensor service data in the Hi-Scan (Pro) will display values 200mV or lower.
When you suddenly press on the accelerator pedal down, the voltage will reach 0.6 ~ 1.0 V.
When you let the engine idle again, the voltage will fluctuate between 200 mV or lower and 0.6 ~ 1.0 V.
In this case, the O2sensor can be determined as good.

MONITOR SCANTOOL DATA

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

2. 1G"ON".

EE97ECOE

LFJF421A

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs

menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

1.4 AMBIENT CONDITIONS

DTC TITLE

NUMBERE OF DTC 1 ITEHMS

| PART | | ERAS | | DTAL |

1.MIL STATUS : ON .7 OFF

HISTORY

PRESENT .~

2.DTC STATUS :

3.DTC BEADNESS FLAG : COMPLETE

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

[

- History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

WWW.DIGITALKHODRO.COM

SHDFL6500L
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FL -214 FUEL SYSTEM

YES

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

Go to "Terminal & Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  esspscee

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?

M =S
Repair as necessary and go to "Verification of vehicle Repair" procedure.

Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  eessre20
1. IG "OFF".

2. Disconnect HO2S(B1/S1) connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

=S

Go to "Groud Circuit Inspection” procedure.

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

GROUND CIRCUIT INSPECTION  esaarcer

1. 1G "OFF".

2. Disconnect HO2S(B1/S1) connector.

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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DTC TROUBLESHOOTING PROCEDURES

FL -215

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

Specification : below 1Q

4. Is the measured resistance within specification?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eseocas

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

4) Has a problem been found?
YES

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

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

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

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

" procedure.

scantool.
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FL -216 FUEL SYSTEM

1. HO2S(S1) Signal

2. Sensor Ground

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

_____ /

i—lO:ZS:(SU )

HO2S(S2

THOLD| [TINE] [VOLT |' [CHNL| [MENU|

SHDFL6545L

5) Is the measured signal waveform within specification?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  &sr2s668
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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. 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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DTC TROUBLESHOOTING PROCEDURES FL -217

IDTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  eses2s04

Refer to DTC P0130.

GENERAL DESCRIPTION  eoseassa

Refer to DTC P0130.

DTC DESCRIPTION  eeieo787

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

DTC DETECTING CONDITION  esorrars

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check, low
» Dew point end detected
E cnen) * Required lambda = 1
Enable e Battery voltage 10.7v
o » Exhaust gas temperature (model) : 600 ~ 800
Conditions
* No upstream O2 sensor error or downstream
02 sensor ready
Enable ’
Conditions e B1S2 sensor voltage 0.5V e Poor Connect|on_ _
Casel = i » Short to ground in signal
Dlagnostm . 25 sec circuit
Time + HO2S (B1S1)
Ena_k?le e Sensor in cold condition
Conditions
Case2 : -
D|agnost|c . 0.1 sec
Time
Case3 Threshold
value e Sensor voltage 0.06VvV
MIL ONCondition » 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  eaga1308

Refer to DTC P0130.

SCHEMATIC DIAGRAM  eaosesen

Refer to DTC P0130.
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FL -218 FUEL SYSTEM

SIGNAL WAVEFORM DATA  eccosoee

Refer to DTC P0130.

MONITOR SCANTOOL DATA  ezpscesr

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  essosse:

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  essrersc
1. IG "OFF".

2. Disconnect HO2S(B1/S1) connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 0.45V

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

4) Has a problem been found?

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

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

2. Check HO2S(B1/S1) performance.
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FL -219

1) IG "OFF".

2) Connect probe to terminal 1 of HO2S(B1/S1) connector and select oscilloscope function with scantool.

3) Warm up the engine to normal operating temperature.

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

FR [ e.2v 1.8s 8.2V

(s1)

o

THOLD| [TINE] [VOLT |' [CHNL| [MENU]

5) Is the measured signal waveform within specification?

=)

1. HO2S(S1) Signal

2. Sensor Ground

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

SHDFL6545L

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  e7osores

Refer to DTC P0130.

WWW.DIGITALKHODRO.COM
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IDTC P0132 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  eracosrs

Refer to DTC P0130.

GENERAL DESCRIPTION  egos3a79

Refer to DTC P0130.

DTC DESCRIPTION  ezses3e6

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

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

DTC DETECTING CONDITION  esssaran

Item Detecting Condition Possible Cause
DTC Strategy e Signal check, high
e Dew point end detected
¢ Required lambda = 1
Enable * Battery voltage 10.7v
Conditions ¢ Exhaust gas temperature (model) : 600 ~ 800
* No upstream O2 sensor error or downstream * Poor connection
02 sensor ready e Short to power in signal
circuit
Threshold
il + B1S1 sensor voltage  1.08V HO2S (B1S1)
Diagnostic . 5 sec
Time
MIL ON -
Condition 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  eseoss42

Refer to DTC P0130.

SCHEMATIC DIAGRAM  eosreszs

Refer to DTC P0130.

SIGNAL WAVEFORM DATA  eeepscsr

Refer to DTC P0130.

MONITOR SCANTOOL DATA  eeiusco

Refer to DTC P0130.
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DTC TROUBLESHOOTING PROCEDURES FL -221

TERMINAL AND CONNECTOR INSPECTION  eosrsoe

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  eipcera
1. IG "OFF".

2. Disconnect HO2S(B1/S1) connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 0.45V

5. 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  eesozosr

1. Visual Inspection.
1) 1G "OFF"
2) Disconnect HO2S(B1/S1) connector.
3) Check that HO2S(B1S1) is contaminated or damaged by foreign materials.
4) Has a problem been found?

YES

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

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

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

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

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -222 FUEL SYSTEM

1. HO2S(S1) Signal

2. Sensor Ground

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

HO25(S1)

THOLD| [TINE] [VOLT |' [CHNL| [MENU|

SHDFL6545L

5) Is the measured signal waveform within specification?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eceorerr

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

COMPONENT LOCATION  e7iorsas

Refer to DTC P0130.

GENERAL DESCRIPTION  egosi10s

Refer to DTC P0130.

DTC DESCRIPTION  ecrreris

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

DTC DETECTING CONDITION  eorreses

Possible Cause

Item Detecting Condition
DTC Strategy ¢ Response rate
¢ Required lambda = 1
Enable « Engine speed 1800 2800rpm
Conditions e Engine load 20 65%
¢ Exhaust gas temperature (model) 450
Threshold _ )
- e Cycle period of B1S1 signal  2.85 sec
Diagnostic
Time 20 cycle
MIL ON -
Condition e 3 driving cycle

Poor connection

leak or clog in intake
air system

Injector

Fuel pressure

HO2S (B1S1)

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION

Refer to DTC P0130.

EBC726AC

SCHEMATIC DIAGRAM  essoosr2

Refer to DTC P0130.

SIGNAL WAVEFORM DATA  Eisop290

Refer to DTC P0130.

MONITOR SCANTOOL DATA  esuaser

Refer to DTC P0130.

WWW.DIGITALKHODRO.COM
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FL -224 FUEL SYSTEM

SYSTEM INSPECTION  eo4z0150

1. Check leakage or clog of air.

1) Check contamination, clog and installation of gasket
Any damage or installation of throttle body gasket.
Any damage or installation of gasket between intake manifold and surge tank.
Clog or contamination of intake manifold and injector by foreign materials
Contamination and open stuck between surge tank and PCSV by foreign materials
Any damage or contamination of HO2S(B1/S1) by foreign materials.

2) Has a problem been found?

=S

Go to " Check Fuel Line" as follows.

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

1) Check Clog, contamination and installation of Fuel Line as follows.
Connection for each connectors in Fuel Line.
Damage, interference and installation of vaccum hose connected to Fuel Line.
Bend, Leakage and squeeze of pipe in Fuel Line.

2) Has a problem been found?

YES

Go to "Check Fuel Pressure" as follows.

Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
3. Check Fuel Pressure.
1) 1G "OFF".
2) Disconnect fuel pump relay from junction box in passenger compartment.
3) Start engine and await until engine is off and then, I1G "OFF".
4) Connect fuel pump relay again.
5) Connect fuel pressure gauge on the fuel filter with fuel pressure gauge adaptor.

6) Start engine again and measure fuel pressure.

Specification : Approx. 3.5 /cm?
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Fuel Pressure Gage and Hose

Fuel Pressure Gage Connector
(09353-24100)

(09353-24000)

Delivery Pipe
_:_ 2 o)L
3 ~N's ‘ =

Fuel Pressure Gage Adapter <
(09353-38000)

7) s the fuel pressue normal?

M=)

Go to "Component Inspection" procedure.

Check any damage of fuel return hose or pipe.
Check any stuck of the valve in the fuel pressure regulator.
Repair or replace as necessary and then, go to 'Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esri9e72
1. Visual Inspection.
1) 1G "OFF"
2) Disconnect HO2S(B1/S1) connector.
3) Check that HO2S(B1S1) is contaminated or damaged by foreign materials.
4) Has a problem been found?

YES

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

Substitute with a known - good HO2S(B1/S1) and check for proper operation.

EFNG335A

If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehicle Repair" procedure.

2. Check HO2S(B1/S1) performance.

1) I1G "OFF".

2) Connect probe to terminal 1 of HO2S(B1/S1) connector and select oscilloscope function with scantool.

3) Warm up the engine to normal operating temperature.

4) Measure signal waveform of HO2S(B1/S1) with scantool.
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FL -226 FUEL SYSTEM

1. HO2S(S1) Signal

2. Sensor Ground

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

HO25(S1)

THOLD| [TINE] [VOLT |' [CHNL| [MENU|

SHDFL6545L

5) Is the measured signal waveform within specification?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  esosreo

Refer to DTC P0130.
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1)

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

COMPONENT LOCATION  eossreis

Refer to DTC P0130.

GENERAL DESCRIPTION  ecessass

Refer to DTC P0130.

DTC DESCRIPTION  eerareea

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

DTC DETECTING CONDITION  Eeicizees

Item Detecting Condition Possible Cause
DTC Strategy « Signal check, wiring interruption
« Dew point end detected
General ¢ Required lambda = 1
Enable « Battery voltage 10.7v
1. ¢ Exhaust gas temperature (model) : 600 ~ 800
Conditions
¢ No upstream O2 sensor error or downstream
02 sensor ready
Threshold i e Poor connection
Value > el VEIES - M EeeY » Open or short in signal circuit
Casel : - * HO2S (B1S1)
Diagnostic
. * 5 sec
Time
Enable
Conditions « Exhaust gas temperature (model) 600
Case2
Threshold | ) K
value  Internal resistance 20 kQ
MIL ONCondition e 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  essorors

Refer to DTC P0130.

SCHEMATIC DIAGRAM  epsccese

Refer to DTC P0130.

SIGNAL WAVEFORM DATA  erspiom

Refer to DTC P0130.
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MONITOR SCANTOOL DATA  esossces

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  esssie66

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  eoespss2
1. IG "OFF".

2. Disconnect HO2S(B1/S1) connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 0.45V

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

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

GROUND CIRCUIT INSPECTION  esoizr26

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

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

Specification : Approx. below 1Q

4. Is the measured resistance within specification?
YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  essacep4

1. Visual Inspection.

1) IG "OFF"
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DTC TROUBLESHOOTING PROCEDURES FL -229
2) Disconnect HO2S(B1/S1) connector.
3) Check that HO2S(B1S1) is contaminated or damaged by foreign materials.
4) Has a problem been found?

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

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

2. Check HO2S(B1/S1) performance.

1)
2)
3)

4)

5)

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

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

FR B e.zv 1.8s [MEe.zvu

1. HO2S(S1) Signal

2. Sensor Ground

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

" HO2S(S1) " Ho2S §2) "

THOLD| [TINE] [VOLT |' [CHNL| [MENU]

SHDFL6545L

Is the measured signal waveform within specification?
YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

Refer to DTC P0130.
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DTC TROUBLESHOOTING PROCEDURES FL -231
IDTC P0135 HO2S HEATER CIRCUIT (BANK 1 / SENSOR 1)

COMPONENT LOCATION  esos7cor

Refer to DTC P0130.

GENERAL DESCRIPTION  ecsssosr

Refer to DTC P0130.

DTC DESCRIPTION  essssics

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

DTC DETECTING CONDITION  errr2s0r

Iltem Detecting Condition Possible Cause
DTC Strategy e Heater current check
Enable e Exhaust gas temperature (model) 200 575
Genaiéians . :?r)ltake air :empelrgtl;re 1661 n
gtery voirge 10 i » Poor connection
Threshold « Internal resistance  threshold f(exhaust * Open or short to ground
Value gas temp., heater power) in control circuit
- = * HO2S (B1S1)
Diagnostic * Above 15 sec
Time
MIL ON o
o it e 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  eesserre

Refer to DTC P0130.

SCHEMATIC DIAGRAM k1760046

Refer to DTC P0130.
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FUEL SYSTEM

FL -232
SIGNAL WAVEFORM DATA  ereszess
FE. F zev B ocine.zvu i Ee.zv 1835 [Efezv
o I H i O 5 ?
' i
| ] 1
i H A ﬁ ﬁ f
= R 'LJ L L..,-'
-—c— D B '7
G | | Ho2s(S1 HO2S(S2
\Heater b (" )' ; (")
| [II%Y [zoon| [cums| [m-5T ] [RECD| | mEwu | [woLn| [ 7inEe| [vort | EET [cHML | | reEmu |

The HO2S requires a minimum temperature to provide a closed loop fuel control system. So the HO2S

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

MONITOR SCANTOOL DATA

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0130.

POWER CIRCUIT INSPECTION
1. IG "OFF".
2. Disconnect HO2S(B1S1) connector.

3. IG"ON" ENG "OFF".

E364922D

EE0911F6

E639FD91

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

LFJF445A

Specification : B+

5. Is the measured voltage within specification?

=S

Go to "Control Circuit Inspection” procedure.

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

CONTROL CIRCUIT INSPECTION

1. 1G "OFF".

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -233

2. Disconnect HO2S(B1S1) connector.
3. IG"ON" ENG "OFF"

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

Specification : Approx. 3.5V

5. 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  eczosars

1. Check Heater resistance.
1) IG "OFF".
2) Disconnect HO2S(B1S1) connector.
3) Measure resistance bwteen terminal 3 and 4 of HO2S(B1S1) connector.(Component Side)

SPECIFICATION

ITEM Specification

Heater Resistance Approx. 9.0Q

1. HO2S(S1) Signal

2. Sensor Ground

3. HO28(81) Heater Power
4. HO25(81) Heater Control

SHDFL6548L
4) Is the measured resistance within specification ?
YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.
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FL -234 FUEL SYSTEM

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

VERIFICATION OF VEHICLE REPAIR &8

Refer to DTC P0130.
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DTC TROUBLESHOOTING PROCEDURES FL -235
IDTC P0136 HO2S CIRCUIT (BANK 1/ SENSOR 2)

COMPONENT LOCATION  essrorr2

HO2S [Bankl/Sensor 2

NERN

SHDFL6706L

GENERAL DESCRIPTION  esissre

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

DTC DESCRIPTION  easocro2

In case the sensor output is 0.4~0.52 V during 600sec or the internal resistance is over 40  under enable conditions,
ECM sets DTC P0136.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  eis0iens

ltem Detecting Condition Possible Cause
DTC Strategy  Signal check, wiring interruption
General « After enough heated
Enable » Battery voltage 10.7v
Conditions » Catalyst temperature (model) 300
Th\r/ZISlTEOId « Sensor voltage : 0.4~0.52 V
Casel . (F;oor connhectiqn e
Diagnostic . » Open or short in signal circuit
Time 600 sec . HO2S (B1S2)
Enable
Conditions » Catalyst temperature (model) 600
Case2
Threshold | . 0 KQ
Value * Internal resistance 4
MIL ONCondition e 3 driving cycle

B1S2 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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FUEL SYSTEM

SPECIFICATION

EOAEG050

Specification

0.1 ~ 0.9V

SCHEMATIC DIAGRAM

(A/T)

EAF64397

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [B1/S1] (CGG16) PCM HO2S [Bank 1/ Sensor 1]
3 Terminal Connected to Function
4 1 PCM CGGA-K (35) HO2S [B1/S1] Signal
J_|_|_|_|_|_‘ ECGGA—A (34) Heater Control 2 PCM CGGA-K (31) Sensor Ground
1 3 Main Relay Power Supply (B+)
-~ .
1 {CGGAK (35) HO2S [B1/S1] Signal 4 PCM CGGAA (34) Heater Control
2 [ HO2S [Bank 1/ Sensor 2]
CGGA-K (31) GND - -
= G1) Terminal Connected to Function
1 PCM CGGA-K (13) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 PCM CGGA-K (9) Sensor Ground
s @ 3 Main Relay Power Supply (B+)
4 4 PCM CGGA-A (33) Heater Control
L [CGGA—A (33) Heater Control
1
1 [CGGAK (13) HO2S [B1/S2] Signal
&
2
[CGGAK (9) GND
 /
Main Relay

[HARNESS CONNECTOR]

[94]o3]92]o1]o0[so]s8[87]86[85]84]83]

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

[72[71[70[69]68[67]66]65]64]63]62[6 1
1 J L J

60]59|58]57]5655/54/5352] 51]
L

| | 413
50{49|48|47]46[45|44]43]42[41]40[39]38[37[36 |@|34]|33]32[@]30]29 CGGA-K
28[27]26[25[24[23]22[21|20[19]18|17[16{15[14 |@|12]|11[{10|@| 8 | 7 2]1

=

U U
|60 [s9[58]57]56]55[54]53[52]5 1] 50]49 [48]47 [46
145 [44]43l42]41]40[39[38[37]36] 35| @ | @] 32]31

i

CGG16 CGG22
HO2S [B1/S1] HO2S [B1/S2] ' 1 1 ! CGGA-A
[30]29]28]27]26]25]24]2322]21[20[19 [ 18] 17[16]
[15]1413[12[11]10] 9] 8]7 [6]5 [4 [3]2[ 1]
T1 T1
1 - -y
PCM
SHDFL6575L
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FL -237

(M/T)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [Bank 1/ Sensor 1]

HO2S [B1/S1] (CGG16) ECM
3
4
J_|_|_|_|_|_‘ ECGGM-K (72) Heater Control
1
1 [CGGM-K (54) HO2S [B1/S1] Signal
2
[CGGM-K (38) GND
HO2S [B1/S2] (CGG22)
3
®
4
J_|_|_|_|_|_‘ ECGGM-K (71) Heater Control
1
1 ECGGM-K (36) HO2S [B1/S2] Signal
2
[CGGM-K (16) GND
\/
Main Relay

Terminal Connected to Function
1 ECM CGGM-K (54) HO2S [B1/S1] Signal
2 ECM CGGM-K (38) Sensor Ground
3 Main Relay Power Supply (B+)
4 ECM CGGM-K (72) Heater Control

HO2S [Bank 1/ Sensor 2]

Terminal Connected to Function
1 ECM CGGM-K (36) HO2S [B1/S2] Signal
2 ECM CGGM-K (16) Sensor Ground
3 Main Relay Power Supply (B+)
4 ECM CGGM-K (71) Heater Control

[HARNESS CONNECTOR]

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

94]03[92[91]90[89[88[87[86[85[84]83]

[70[69]6867]66[65/64]63[62]6 1 eo|59|58|57|56|55|5|
L J L J

WWW.DIGITALKHODRO.COM

53[52[51]
 —] 4|3
50[49[48[47]46[45[44]43[42]41[40[39]@]37 |@]35[34]33][32]31 [30[29 | CGGM-K
28)27(26|25[24]23|22[21(20[19]18|17[@|[15[14|13|12[11|10[ 9|8 | 7 2]t
CGG16 CGG22
HO2S [B1/S1] HO2S [B1/S2] ECM
SHDFL6576L
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FUEL SYSTEM

SIGNAL WAVEFORM DATA  eccrroes

HO

’,...55

'| HOLD '| |T.II1]-E:| |.UOLT |' |éHﬁL| '| HENU '|

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

MONITOR SCANTOOL DATA  cospsaar

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

2. IG "ON".

LFJF451A

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs

menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

1.4 AMBIENT CONDITIONS

DTC TITLE

NUHBER OF DTC : 1 ITEHS

| PART | | ERAS | |DTAL |

1.MIL 3STATUS : ON .~ OFF

Z.DTC STATUS : PRESENT .~ HISTORY

3.DTC READNESS FLAG : COMPLETE

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

[

- History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

WWW.DIGITALKHODRO.COM

SHDFL6500L

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -239

M=)

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

Go to "Terminal & Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION 7731406

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.

Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  eieeoi20
1. IG "OFF".

2. Disconnect HO2S(B1/S2) connector.

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

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

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

M=)

Go to "Groud Circuit Inspection” procedure.

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

GROUND CIRCUIT INSPECTION  eripeoso

1. 1G "OFF".

2. Disconnect HO2S(B1/S2) connector.
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FL -240 FUEL SYSTEM

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

Specification : below 1Q

4. Is the measured resistance within specification?

=S

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esassoze

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

4) Has a problem been found?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR essccise

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 conditions 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.
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Go to the applicable troubleshooting procedure.
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FL -242 FUEL SYSTEM
IDTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  eeras210

Refer to DTC P0136.

GENERAL DESCRIPTION  eczuse2s

Refer to DTC P0136.

DTC DESCRIPTION  epzspse:

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

DTC DETECTING CONDITION  esazroar

Item Detecting Condition Possible Cause
DTC Strategy e Signal check, low
General » After enough heated
Enable « Battery voltage 10.7V
Conditions e Catalyst temperature (model) 300
Enable . Eng!ne speeq : 1000 ~ 3800 rpm
o e Engine load : 15~79 %
Conditions Ve
* No misfire and No purge valve error
Casel | Threshold !
value » B1S2 sensor voltage  0.06 V * Poor connection
» Short to ground in signal
Diagnostic . 25 sec circuit
Time « HO2S (B1S2)
E”"’?t?'e e Sensor in cold condition
Conditions
Case? Threshold |
value e B1S2 sensor voltage 0.06 V
Dlagnostlc . 0.1 sec
Time
MIL ONCondition e 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  esoerpaa

Refer to DTC P0136.

SCHEMATIC DIAGRAM  eseisocs

Refer to DTC P0136.
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DTC TROUBLESHOOTING PROCEDURES FL -243

SIGNAL WAVEFORM DATA  eoeseoar

Refer to DTC P0136.

MONITOR SCANTOOL DATA  eeceisea

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  esre2sz2

Refer to DTC P0136.

SIGNAL CIRCUIT INSPECTION  eors21aa

1. 1G "OFF".

2. Disconnect HO2S(B1/S2) connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

=S

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esasecss

1. Visual Inspection.

1)
2)
3)

4)

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

Has a problem been found?
YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  e2sa8600

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

COMPONENT LOCATION  esgagcrr

Refer to DTC P0136.

GENERAL DESCRIPTION  eso7eos:

Refer to DTC P0136.

DTC DESCRIPTION  ezz830e

If the sensor output is over 1.08V under enable conditions, ECM sets DTC P0138.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  esssia6

Iltem Detecting Condition Possible Cause
DTC Strategy e Signal check, high
Enable e After enough heated

» Battery voltage 10.7vV

(R nditigy e Catalyst temperature (model) 300

e Poor connection

Threshold » Short to power in signal
* B1S2 sensor voltage 1.08 V

Valye circuit
Diagnostic » HO2S (B1S2)
. e 5 sec
Time
MIL ON -y
G 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  eiaasezs

Refer to DTC P0136.

SCHEMATIC DIAGRAM  eesaeact

Refer to DTC P0136.

SIGNAL WAVEFORM DATA  esieterr

Refer to DTC P0136.

MONITOR SCANTOOL DATA  ecesssor

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  eacrceor

Refer to DTC P0136.
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SIGNAL CIRCUIT INSPECTION  e7s7asco
1. IG "OFF".

2. Disconnect HO2S(B1/S2) connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 0.45V

5. Is the measured voltage within specification?
YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  E14apsas

1. Visual Inspection.
1) 1G "OFF"
2) Disconnect HO2S(B1/S2) connector.
3) Check that HO2S(B1S2) is contaminated or damaged by foreign materials.
4) Has a problem been found?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eoatracr

Refer to DTC P0136.
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FL -247

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

COMPONENT LOCATION  esgsasia

Refer to DTC P0136.

GENERAL DESCRIPTION  ererocoe

Refer to DTC P0136.

DTC DESCRIPTION  ercrooza

If the sensor output is over 0.15 V under enable conditions, ECM sets DTC P0139.

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

DTC DETECTING CONDITION  ercssiac

Possible Cause

Item Detecting Condition
DTC Strategy ¢ Response rate
e e Time aftedr fgel CUt-Oﬁﬁ f5 sI .
Bnditicld . Iqtegrate air mass after fue cut-o 159
e Time after dew point end detected 30 s
Threshold
value e B1S2 sensor voltage
Diagnostic . 0.2 sec
Time '
v e 3 driving cycle
Condition gcy

Poor connection

leak or clog in intake
air system

Injector

Fuel pressure

HO2S (B1S2)

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  ersssas2

Refer to DTC P0136.

SCHEMATIC DIAGRAM  e7esoesc

Refer to DTC P0136.

SIGNAL WAVEFORM DATA  earosora

Refer to DTC P0136.

MONITOR SCANTOOL DATA  ezpszras

Refer to DTC P0136.

SYSTEM INSPECTION  enzssers

1. Check leakage or clog of air.

WWW.DIGITALKHODRO.COM
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1) Check contamination, clog and installation of gasket
Any damage or installation of throttle body gasket.
Any damage or installation of gasket between intake manifold and surge tank.
Clog or contamination of intake manifold and injector by foreign materials
Contamination and open stuck between surge tank and PCSV by foreign materials
Any damage or contamination of HO2S(B1/S2) by foreign materials.

2) Has a problem been found?

YES

Go to " Check Fuel Line" as follows.

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

1) Check Clog, contamination and installation of Fuel Line as follows.
Connection for each connectors in Fuel Line.
Damage, interference and installation of vaccum hose connected to Fuel Line.
Bend, Leakage and squeeze of pipe in Fuel Line.

2) Has a problem been found?
YES

Go to "Check Fuel Pressure" as follows.

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

6) Start engine again and measure fuel pressure.

Specification : Approx. 3.5 /cm?2
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Fuel Pressure Gage and Hose

Fuel Pressure Gage Connector
(09353-24100)

(09353-24000)

Delivery Pipe
_:_ 2 o)L
3 ~N's ‘ =

Fuel Pressure Gage Adapter <
(09353-38000)
EFNG335A

7) Is the fuel pressue normal?

YES

Go to "Component Inspection” procedure.

Check any damage of fuel return hose or pipe.
Check any stuck of the valve in the fuel pressure regulator.
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

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

4) Has a problem been found?

YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eoceszcr

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

COMPONENT LOCATION  escrepso

Refer to DTC P0136.

GENERAL DESCRIPTION  esscrees

Refer to DTC P0136.

DTC DESCRIPTION  eseazoss

If there is not any signal activity, ECM sets DTC P0140.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  esaat200

ltem Detecting Condition Possible Cause
DTC Strategy * No signal activity
Enqt?le « After oscillation check finished )
Conditions « Poor connection
Threshold 5 o » Open or short in signal circuit
e ¢ No signal activity « HO2S (B1S2)
MIL ON

e 3 driving cycle

Condition

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
SPECIFICATION  ers2se18

Refer to DTC P0136.

SCHEMATIC DIAGRAM  epasises

Refer to DTC P0136.

SIGNAL WAVEFORM DATA  eesseoes

Refer to DTC P0136.

MONITOR SCANTOOL DATA  eves2146

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  e7scseea

Refer to DTC P0136.
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SIGNAL CIRCUIT INSPECTION  eaor22es
1. IG "OFF".
2. Disconnect HO2S(B1/S2) connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 0.45V

5. Is the measured voltage within specification?
YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  eesgiane

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

4) Has a problem been found?
YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  erosesp

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

COMPONENT LOCATION  esesoi0s

Refer to DTC P0136.

GENERAL DESCRIPTION  erceesre

Refer to DTC P0136.

DTC DESCRIPTION  essessos

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

DTC DETECTING CONDITION  eeasse

Item Detecting Condition Possible Cause
DTC Strategy e Heater current check
Enable ¢ Exhaust gas temperature (modeled) 350 800
Condtons | ke o lamperatre -0
agFTy VO & : » Poor connection
Threshold « Internal resistance  threshold f (cat. * Open or short to ground
Value temp., heater power) in signal circuit
- : * HO2S (B1S2)
Diagnostic e Above 15 sec
Time
MIL ON )
Condition 3 driving cycle

B1S2 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  ezisscas

Refer to DTC P0136.

SCHEMATIC DIAGRAM  eerronen

Refer to DTC P0136.

SIGNAL WAVEFORM DATA  kozeosat

Refer to DTC P0136.

MONITOR SCANTOOL DATA  &raaocar

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  eorsria

Refer to DTC P0136.
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POWER CIRCUIT INSPECTION  esriares

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

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

Specification : B+

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

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

CONTROL CIRCUIT INSPECTION  eeoroesr

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

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

Specification : Approx. 3.5V

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

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

COMPONENT INSPECTION  eossssaa

1. Check Heater resistance.
1) 1G "OFF".
2) Disconnect HO2S(B1S2) connector.

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

ITEM Specification

Heater Resistance Approx. 9.0 (20 )

1. HO2S(S2) Signal

2. Sensor Ground

3. HO28(S2) Heater Power
4. HO25(52) Heater Control

SHDFL6554L

4) Is the measured resistance within specification?

M=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eorrenss

Refer to DTC P0136.
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IDTC P0171 SYSTEM TOO LEAN (BANK 1)

GENERAL DESCRIPTION  esscori7

The catalyst’ s efficiency is demonstrated by its ability to oxidize CO and hydrocarbon emissions. The Powertrain Control
Module (PCM) compares the output signals of the front and rear oxygen sensors to determine whether the output of
the rear sensor is beginning to match the output of the front oxygen sensor. Air/fuel mixture compensation keeps the
frequency of the front oxygen sensor high due to the changes from rich-to-lean combusition. The catalyst causes the rear
oxygen sensor to have a lower frequency. As the catalyst wears, the rear oxygen sensor’ s signal trace begins to match
the front oxygen sensor’ s signal trace. That is because the catalyst becomes saturated with oxygen and cannot use the
oxygen to convert hydrocarbon and CO into H, O and CO. with the same efficiency as when it was new. A completely

worn catalyst shows a 100% match between the frequency of the front and rear sensors.

DTC DESCRIPTION  exssssrc

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

DTC DETECTING CONDITION  eagesoin

ltem Detecting Condition

Possible Cause

DTC Strategy * Long-term fuel trim limit (an excessive fuel supply)

e Coolant temperature 70
e Intake air temperature 80
e Throttle angle 60%
Bdhéral . Close_d I_oop control enabled
Enable e No misfire _

« Purge valve not activated

Conditions
¢ No purge valve error
* No error of CVVT system
* No error on the related sensors
(CKPS,TPS,CTS,ATS,upstream O2 sensor)
» Engine speed : 1200~3800 rpm
CE:;E:)GnS « Engine load : 30~99.8 %
e Air mass : 40~190 kg/h
Casel | Threshold _ ) .
value ¢ Correction value during driving  1.23
D|agnost|c . 30 sec
Time
Enqb_le * Engine speed < 920 rpm
Conditions « Air mass < 24 kg/h
Threshold . S
Case2 Value « Correction value during idling 7.5 %
D|agnost|c .« 20 sec
Time
MIL ONCondition « 3 driving cycle

Poor connection
Related sensor
Intake air system
Fuel pressure

MONITOR SCANTOOL DATA  eerssoss

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

2. 1G"ON".
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3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs

menu

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

5. Read "DTC Status" parameter.

1.1 PIAGNOSTIC TROUBLE CODES

1.4 AMBIENT CONDITIONS

DTC TITLE

NUMBER OF DTC : 1 ITEHS

| PART | |ERAS | | DTAL |

1.MIL 3STATUS : ON .7 OFF

2.DTC STATUS : PRESENT .~ HISTORY

3.DTC READHESS FLAG : COMPLETE

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

[

LS

- History fault : DTC occurred but has been cleared.

- Present fault : DTC is occurring at present time.

YES

SHDFL6500L

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

procedure.

Go to "Terminal &amp; Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  essissc

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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Go to "System inspection” procedure.

SYSTEM INSPECTION  esresoan

1. Air leakage check.

1) Check "Air intake system"
Check looseness, deterioration or contamination on throttle body and gasket.
Check contamination, damage or crack on intake manifold, ISCA and injectors.

2) Is there any leakage?

=S

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

Go to "Fuel line check" procedure.
2. Fuel line check.
1) Check "Fuel line system"
Check looseness of connectors on fuel line.

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

2) s fuel line normal?
=S

Go to "Fuel line pressure check" procedure.

Repair as necessary and go to "Verification of vehicle Repair" procedure.
3. Fuel line pressure check.
1) Key "OFF".
2) Disconnect a fuel pump relay.
3) Engine start and wait until engine stop. and then key "OFF".
4) Connect a fuel pump relay.
5) Connect a fuel pressure guage to a fuel filter by a fuel pressure guage adaptor.

6) Engine start and measure a fuel pressure.

Specification : Approx. 3.5kg/cm?
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Fuel Pressure Gage and Hose

Fuel Pressure Gage Connector
(09353-24100)

(09353-24000)
Delivery Pipe
::\ A Q‘ /5 /
VWi AN = /

Fuel Pressure Gage Adapter =
(09353-38000)
EFNG335A

7) Is the fuel pressure normal?
YES

Go to "Component inspection" procedure.

Check clogging on the fuel filter.
Check the valve in a fuel pressure regulator.
(If it has a problem, fuel happen to be leaked to a return line.)
Check the supply pressure of fuel pump.
Repair as necessary and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  eceirsr2

1. PCV(Positive Crankcase Ventilation) valve check.
1) Key "OFF".
2) Disconnect PCV valve.
3) Check the movement of plunger by putting in and out a thin stick.

4) Is the movement of plunger normal?

YES

Go to "PCSV check" procedure.

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

2. PCSV check.
1) Key "OFF".
2) Disconnect PCSV and vacuum hose.

3) Apply a vacuum by a hand vacuum gauge on PCSV.
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4) Does PCSV keep the vacuum condition normally?
YES

Go to "Injector check™" procedure.

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

3. Injector check.
1) Key "OFF".
2) Disconnect injectors.
3) Check clog on injectors.

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

SPECIFICATION :

Temperature [ ()] Resistance (Q)
20 (68) 13.8 ~ 15.2

1. Injector Power
2. Injector control

LFIF474A
5) Is the measured resistance within specifications?

M=)

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

Repair or replace as necessary. And then, go to "Verification of Vehicle Repair" procedure.
4. Sensors related to air/fuel ratio check.

1) Check the output data of sensors related to air/fuel ratio (HO2S, MAPS, TPS, ECTS, PCSV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors normal?
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M=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  esosees

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 conditions 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 P0172 SYSTEM TOO RICH (BANK 1)

GENERAL DESCRIPTION  erirpars

Refer to DTC P0171.

DTC DESCRIPTION

E98B9151

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

DTC DETECTING CONDITION  escssanz

Item

Detecting Condition

Possible Cause

DTC Strategy

Long-term fuel trim limit (A short fuel supply)

« Coolant temperature 70

Intake air temperature 80
Throttle angle 60%
Closed loop control enabled

General * a4
Enable e No misfire _
Conditions e Purge valve not activated
* No purge valve error
e No error of CVVT system
* No error on the related sensors
(CKPS,TPS,CTS,ATS,upstream O2 sensor)
* Engine speed : 1200~3800 rpm
CE:;E:;S * Engine load : 30~99.8 %
e Air mass : 40~190 kg/h
Casel | Threshold i e T T
e e Correction value during driving  0.77
D|agnostlc . 30 sec
Time
Enable * Engine speed < 920 rpm
Conditions e Air mass =< 24 kg/h
Threshold
Case2 . i ing idli
Value Correction value during idling  7.5%
D|agnost|c . 20 sec
Time

MIL ONCondition

3 driving cycle

Poor connection
Related sensor
Intake air system
Fuel pressure

MONITOR SCANTOOL DATA  ecesrozn

Refer to DTC P0171.

TERMINAL AND CONNECTOR INSPECTION  es2a0008

Refer to DTC P0171.

SYSTEM INSPECTION

1. Air clog check

E2E581DE
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1) Check "Air intake system"
Check clog of air-cleaner.
Check deterioration or contamination on throttle body and gasket.
Check contamination, damage, stuck or clog on intake manifold, PCSV, ISCA and injectors.

2) s there any problem?

=S

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

Go to "Fuel pressure check" procedure
2. Fuel pressure check.
1) Key "OFF".
2) Disconnect a fuel pump relay.
3) Engine start and wait until engine stop. and then key "OFF".
4) Connect a fuel pump relay.
5) Connect a fuel pressure guage to a fuel filter by a fuel pressure guage adaptor.

6) Engine start and measure a fuel pressure.

Specification : Approx. 3.5kg/cm?

Fuel Pressure Gage and Hose

Fuel Pressure Gage Connector
(09353-24100)

(09353-24000)

p @ 9l | Delivery Pipe
&_I/A.\\ ‘n~ \ )

Fuel Pressure Gage Adapter
(09353-38000)
EFNG335A

7) Is the fuel pressure normal?

YES

Go to "Component inspection” procedure.

Check the valve in a fuel pressure regulator.
(If it has a problem, fuel happen to be leaked to a return line.)
Check the supply pressure of fuel pump.
Repair as necessary and go to "Verification of vehicle Repair" procedure.
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COMPONENT INSPECTION  esrceaso

1. PCV(Positive Crankcase Ventilation) valve check.
1) Key "OFF".
2) Disconnect PCV valve.
3) Check the movement of plunger by putting in and out a thin stick.

4) Is the movement of plunger normal?

YES

Go to "PCSV check" procedure.

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

2. PCSV check.
1) Key "OFF".
2) Disconnect PCSV and vacuum hose.
3) Apply a vacuum by a hand vacuum gauge on PCSV.

4) Does PCSV keep the vacuum condition normally?

YES

Go to "Injector check™" procedure.

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

3. Injector check.
1) Key "OFF".
2) Disconnect injectors.
3) Check clog on injectors.

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

SPECIFICATION

Temperature [ ()] Resistance (Q)
20 (68) 13.8 ~ 15.2
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1. Injector Power

2. Injector control

90

o

LFJIF474A

5) Is the measured resistance within specifications?

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

Repair or replace as necessary. And then, go to "Verification of Vehicle Repair" procedure.
4. Sensors related to air/fuel ratio check.

1) Check the output data of sensors related to air/fuel ratio (HO2S, MAPS, TPS, ECTS, PCSV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors normal?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  e72ssrss

Refer to DTC P0171.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -265

DTC P0201 CYLINDER 1-INJECTOR CIRCUIT/OPEN
DTC P0202 CYLINDER 2-INJECTOR CIRCUIT/OPEN
DTC P0203 CYLINDER 3-INJECTOR CIRCUIT/OPEN
DTC P0204 CYLINDER 4-INJECTOR CIRCUIT/OPEN

COMPONENT LOCATION

EFC89A98

GENERAL DESCRIPTION

E858B18D

SHDFL6711L

Electronically controlled fuel injector is a solenoid valve which supplies exactly calculated amount of fuel to engine for
optimum conbustion under various engine load and speed. To meet air-fuel ratio required in system, ECM regulates fuel
injection quantity as controlling injector solenoid operating duration referring air flow to cylinders and output signals from
HO2S. For this precise control, quick response of solenoid is required and for perfect combustion, injection characteristic

is important.

DTC DESCRIPTION

If there is Open in injector #1/2/3/4 circuit, PCM sets DTC P0201/P0202/P0203/P0204.

E68A4984

DTC DETECTING CONDITION

EEADF90C

Item

Detecting Condition

Possible Cause

DTC Strategy

« Circuit continuity check, open

Enable
Conditions

Threshold
Value

Diagnostic
Time

¢ Continuous

MIL ON
Condition

e 3 driving cycle

Poor connection

Open or short to ground
in power circuit

Open in control circuit
Injector
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SPECIFICATION

E26F2273

Temperature ( [ ]

Resistance (Q)

20 (68)

13.8 ~ 152 Q

SCHEMATIC DIAGRAM

ED2C1185
(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
] PCM Injector #1
Injector #1 (CG(;24_1) = ) Terminal Connected to Function
CCGA-A (50)  Injector #1 1 Main Relay Power supply (B+)
1 . 2 PCM CGGA-A (50) Injector #1 Control
Main Relay
Injector #2 (CGG24-2) Injector #2 :
2 EGGA—A (52) Injector #2 Terminal Connected to Function
>< ( IZ:X‘ 1 Main Relay Power supply (B+)
1 Main Relay 2 PCM CGGA-A (52) Injector #2 Control
Injector #3 (CGG24-3) Injector #3
= EGGA-A (386) Injector #3 Terminal Connected to Function
X{IZ:X‘ 1 Main Relay Power supply (B+)
1 .
Main Relay 2 PCM CGGA-A(36) | Injector #3 Control
Injector #4 (CG(3224—4) ) Injector #4
ICGGA-A (48) Injector #4 Terminal Connected to Function
1 1 Main Relay Power supply (B+)
Main Relay -
2 PCM CGGA-A (48) Injector #4 Control

[HARNESS CONNECTORS]

[04]o3]92]o1]o0]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|64|63|62|61 60|59|58|57|56|55|54|53|52| 51]

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]2221]20[1 9181716 [15[14[13[12[11]10[ 9] 8] 7 |

6
2511 | ceeak

! 1
CGG24-1,2,3,4
INJECTOR 1,2,3,4
CGGA-A
[30]29]28]27]26[25[24]23[22]21]20 [19 [ 18] 17] 16]
[15]14]13]12[11]i0l 98765 [4 [ 3] 2] 1]
T -
PCM
SHDFL6586L
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(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM Injector #1
Injector #1 (CGG24-1 . -
njector #1 ( P ) = ) Terminal Connected to Function
XHZX‘ [CGGM-K (91) - Injector #1 1 Main Relay Power Supply (B+)
2 ECM CGGM-K (91 j
1 Main Relay 91) INjector #1 Control
Injector #2 (CGG24-2) Injector #2 _
2 [CGGM-K (47) Injector #2 Terminal Connected to Function
IZ:X‘ 1 Main Relay Power Supply (B+)
: z '; 1 Main Relay 2 ECM CGGM-K (47) INjector #2 Control
Injector #3 (CGG24-3) Injector #3
2 [CGGM—K (24) Injector #3 Terminal Connected to Function
XHZX‘ 1 Main Relay Power Supply (B+)
1 -
Main Relay 2 ECM CGGM-K (24) | INjector #3 Control
Injector #4 (CGZG24—4) - Injector #4
x z IZ:X‘ CCCM-K (68) Injector #4 Terminal Connected to Function
1 Main Rela Power Supply (B+
1 Main Relay Y prly (B+)
2 ECM CGGM-K (68) INjector #4 Control

CGG24-1,23,4
INJECTOR 1,2,3

[HARNESS CONNECTORS]

4

[94]93]o2]@]a0]s9]88l87]86]85]84]83]

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

[72[71[70[69|@[67]66]65]64]63]62[61]
[ J L J

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

s se

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

0[49]48]@|46[45[44]43]42[41]40[39)

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

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

ECM
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FL -268 FUEL SYSTEM

SIGNAL WAVEFORM DATA  erssaces

cH BECRY

""" “Injection
------ i duration

' [zoon| [CURS | [R-ST| [RECD] [MENU|

When the ECM energizes the injector by grounding the control circuit, the circuit voltage
should below (theoretically 0V) and the fuel is iniected. When the ECM de-energizes the injector
by opening control circuit, the fuel injector is closed and circuit voltage should be peak for a moment.

LFJF479A

MONITOR SCANTOOL DATA  esserros

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

3. Monitor "injector" parameter on scantool.

1. & CURRENT DaTA 2T A 1. & CLRREMT DATA 2T A
& &
- -
W MO.1 TMJ. DUBAT[ON 2.9 nE W MO. 1 1MJ. DUBAT [ON 3.4 nE
W M. 2 THJ. DURAT TN 2.9 nE W M. 2 THJ. DURAT TN 3.8 nR
B M0LE DM DUEAT TOM 2.9 nl ] B M0 E DM RUEAT T0M 1.5 mE ]
# M. 4 1M, DUBAT DON 2.9 nH # MO 4 1M, DUBAT DON 3.5 nE
IGHITION TIHING = C¥L1I 4.5 ° IGHITION TIHING = CYL1 28.3 °
IGHITION TIRING - CVLE 4.5 ° IGHITION TIRING - CVLE 2R3 °
[GHITION TIRIMG - CY¥LY 6.8 ° [GHITION TIRIMG - CYLY 14.2 °
L L
Fi¥ | |ZCHM |FULL | | PART | | GRPH | |HELF Fi¥ | |ZCHM [FULL| | PART | | GRPH | |HELF

Normal state Abnormal State (#2 error)

SHDFL6555L

4. Is the "Injector" parameter displayed correctly?

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, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -269

TERMINAL AND CONNECTOR INSPECTION  esrsasrs

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

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

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

Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  eoss7sa1
1. 1G "OFF".

2. Disconnect injector connector.

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

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

Specification : B+

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

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

CONTROL CIRCUIT INSPECTION  ess7soos

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

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

Specification : 3.5V

5. Is the measured voltage within specification?
YES

Go to "Component Inspection" procedure.
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FUEL SYSTEM

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

COMPONENT INSPECTION  &799234e
1. Check injecotor resistance.
1) IG "OFF".

2) Disconnect injector connector.

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

SPECIFICATION :

Temperature ( [ ]

Resistance (Q)

20 (68)

13.8 ~ 152 Q

1. Injector Power
2. Injector control

4) Is the measured resistance within specification?

YES

LFJF483A

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  essesss

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 conditions noted in the freeze frame data or enable conditions.
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DTC TROUBLESHOOTING PROCEDURES FL -271

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

IDTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION

E75641EA

GENERAL DESCRIPTION

EA1CBDO0O

SLDFL7704L

The PCM provides ground to one side of the coil in the fuel pump relay to control the fuel pump relay. The other side of the
fuel pump relay coil is connected to fuel pump relay, which activates when the ignition switch is ON. The PCM monitors
the control circuit between the fuel pump relay and the ECM. When the ignition switch is turned ON, the PCM energizes
the fuel pump relay, which sends power to the fuel pump.

DTC DESCRIPTION

EF3066CA

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

DTC DETECTING CONDITION  eirasae

Item Detecting Condition Possible Cause
DTC Strategy  Circuit continuity check, open
Enable
Conditions » Poor connection
Threshold . » Open or short to ground
» Disconnected . S
Value in power circuit
Diagnostic e Continuous (Iglﬁ)eeln I:nfor:glzll credt
Time pump y
MIL ON
Condition DTC only

SPECIFICATION  essareic

Temperature [

)

Coil Resistance (Q)

20 (68)

70.0 ~ 120.0
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DTC TROUBLESHOOTING PROCEDURES FL -273
SCHEMATIC DIAGRAM  esareacs
(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM
Battery Terminal Connected to Function
FUEL PUMP RELAY 1(30) Battery Power Supply (B+)
2(87) Fuel Pump Fuel Pump Power supply
130) —o/l/c 2(87) 3(85) Main Relay Power Supply (B+)
3(85) —E%g 5(86) [CGGA-A@37) Fuel Pump 4 - -
£ Realy Control 5(86) PCM CGGA-A(37) | Fuel Pump Realy Control
Main Relay Fuel ?

Pump

[HARNESS CONNECTORS]

lo4]o3[92]91]o0]89[88]87]86]85]84]83]

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

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

[72]71]70]69]68]67]66]65[64/63]62]6 1
[ ] [ ]

[50]49[48]47]4645[44]43]42|41]40[39)

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

4|3 CGGA-K

1(30) l28]27]26[25}24[23]22 2 1]20lto 8 [17]16 |15 |4 13l 12| 10] o 8| 7 | L2 1"
2(87)
5(86) | 4(-) |3(85) = =
U U L
E67 [60 [59[58]57]56[55[54]53[52[51] 50] 49[ 4847 [46 |
145 J44]43}2]41]40]39]38/@)]36[ 35| 34 [33[ 32[31 ]
FUEL PUMP RELAY . . i 1 : | CGGA-A
[30]29]28[27]26]25[24]23]22]21]20 19 [ 18] 17] 16]
[15]14f13[1211]i0] 9| 8[7 6] 5[4 [ 32 [ 1]
Iyt Iyt
- -
PCM
SLDFL7588L
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FL -274 FUEL SYSTEM
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM
Battery Terminal Connected to Function
EUEL PUMP RELAY 1(30) Battery Power Supply (B+)
2(87) Fuel Pump Fuel Pump Power supply
1(30) o 287) 3(85) Main Relay Power Supply (B+)
3(89) 5(86) [CGGMK (46) Fuel Pump 4 - -
£ Realy Control 5(86) ECM CGGM-K (46) | Fuel Pump Realy Control
Main Relay Fuel ?
Pump

[HARNESS CONNECTORS]

1(30) [oafodlozlelooled]edle7[eelesle4leale2s leol7d7elr7[76[75[74 73] [6T5
72[71[70]69]68]67]66]65/64/63(62]61]6059]58]57]56/55/54]53[52| 51
2(87) llllu”.”.”'.' ||||||||||||| Al lceam-k
[50[49]48]47|@|45]44]43[42]4140]39]38[37]36]35]34/33]32|31]30[ 29]
5(86)| 4(-) |3(85) [28]27]26[252al23le2[21[20]To[18[17]16]15]14[13]12[11[10 9|8 7 | !
E67

FUEL PUMP RELAY 1 ECM

SLDFL7589L

MONITOR SCANTOOL DATA  Eeiecezss

1. Connect scantool to Data Link Connector(DLC).
2. 1G "ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 PIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.MIL 3STATUS : ON .~ OFF

2.DTC STATUS : PRESENT .~ HISTORY

3.DTC READHESS FLAG : COMPLETE

NUMBER OF DTC : 1 ITEMS
| PART | |ERAS | | DTAL |

SHDFL6500L

6. Is parameter displayed "History(Not Present) fault"?
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DTC TROUBLESHOOTING PROCEDURES FL -275

[

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair”
procedure.

Go to "Terminal &amp; Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  eoars200

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?

M=)

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

Go to "Fuel pump relay circuit inspection" procedure.

POWER CIRCUIT INSPECTION  eezspsso

1. Key "OFF".
2. Disconnect fuel pump relay.
3. Key "ON".

4. Measure the voltage between terminal 1 and 3 of fuel pump relay harness connector.

Specification : B+

5. Is the measured voltage within specifications?

YES
Go to "Control circuit inspection" procedure.

Check "Fuel Pumpl15A" fuse between fuel pump relay and main relay.
Check "ECU A 30A" fuse between fuel pump relay and battery.
Repair Open or Short in power circuit, and go to "Verification of vehicle Repair" procedure.
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FL -276 FUEL SYSTEM

CONTROL CIRCUIT INSPECTION  eaopasss
1. Key "OFF".

2. Disconnect fuel pump relay.

3. Key "ON".

4. Measure the voltage between terminal 5 of fuel pump relay harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specifications?
YES

Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  eosz1149

1. Fuel pump relay check.
1) Key "OFF".
2) Disconnect fuel pump relay.
3) Measure the resistance between terminal 1 and 2 of fuel pump relay component side.

4) Measure the resistance between terminal 3 and 5 of fuel pump relay component side.

SPECIFICATION :

Terminal Power Approval
1~2 NO
YES

35 (70Q ~ 120Q)

EFNG314A

5) Is the measured resistance within specification?
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DTC TROUBLESHOOTING PROCEDURES FL -277

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  essonoe0
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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |s 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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FUEL SYSTEM

IDTC P0231 ELECTRIC FUEL PUMP RELAY-OPEN OR SHORT CIRCUIT |

COMPONENT LOCATION  es2coun

Refer to DTC P0230.

GENERAL DESCRIPTION  essseoa1

Refer to DTC P0230.

DTC DESCRIPTION  eepsezs

If there is Short to ground in fuel pump circuit, PCM sets DTC P0231.

DTC DETECTING CONDITION  ezscos

Item Detecting Condition

Possible Cause

DTC Strategy  Circuit continuity check, low

Enable
Conditions

Threshold

¢ Short circuit to Ground
Value

Diagnostic

4 ¢ Continuous
Time

MIL ON
Condition

DTC only

* Poor connection

e Short to ground in control
circuit

e Fuel pump relay

SPECIFICATION  e7oscrer

Refer to DTC P0230.

SCHEMATIC DIAGRAM  essesiee

Refer to DTC P0230.

MONITOR SCANTOOL DATA  eososs2q

Refer to DTC P0230.

TERMINAL AND CONNECTOR INSPECTION  ersrsaco

Refer to DTC P0230.

FUEL PUMP RELAY CIRCUIT INSPECTION  e7ssasus

1. Key "OFF".
2. Disconnect fuel pump relay.

3. Key "ON".

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -279

4. Measure the voltage between terminal 5 of fuel pump relay harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specifications?
YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  esocsasa

1. Fuel pump relay check.
1) Key "OFF".
2) Disconnect fuel pump relay.
3) Measure the resistance between terminal 1 and 2 of fuel pump relay component side.
4) Measure the resistance between terminal 3 and 5 of fuel pump relay component side.

SPECIFICATION :

Terminal Power Approval
1~-2 NO
YES

3-5 (70Q ~ 120Q)

EFNG314A
5) Is the measured resistance within specification?
YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.
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FL -280 FUEL SYSTEM

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

VERIFICATION OF VEHICLE REPAIR  eaessss2

Refer to DTC P0230.
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IDTC P0232 ELECTRIC FUEL PUMP RELAY-SHORT CIRCUIT

COMPONENT LOCATION  essorees

Refer to DTC P0230.

GENERAL DESCRIPTION  erzra160

Refer to DTC P0230.

DTC DESCRIPTION  ecouise2

If there is Short to battery in fuel pump circuit, PCM sets DTC P0232.

DTC DETECTING CONDITION  essznzer

Item Detecting Condition Possible Cause

DTC Strategy  Circuit continuity check, high

Enable
Conditions

Threshold
Value

» Poor connection

e Short circuit to battery * Short to power in control
circuit

e Fuel pump relay

Diagnostic
Time
MIL ON
Condition

¢ Continuous

DTC only

SPECIFICATION  eseensas

Refer to DTC P0230.

SCHEMATIC DIAGRAM  eeraozer

Refer to DTC P0230.

MONITOR SCANTOOL DATA  erscron

Refer to DTC P0230.

TERMINAL AND CONNECTOR INSPECTION  eeecsses

Refer to DTC P0230.

FUEL PUMP RELAY CIRCUIT INSPECTION  ec9e4e

1. Key "OFF".
2. Disconnect fuel pump relay.

3. Key "ON".
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FL -282 FUEL SYSTEM

4. Measure the voltage between terminal 5 of fuel pump relay harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specifications?
YES

Go to "Component inspection" procedure.

Repair short to power in control circuit, and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  e2739ns3

1. Fuel pump relay check.
1) Key "OFF".
2) Disconnect fuel pump relay.
3) Measure the resistance between terminal 1 and 2 of fuel pump relay component side.

4) Measure the resistance between terminal 3 and 5 of fuel pump relay component side.

SPECIFICATION :

Terminal Power Approval
1~-2 NO
YES

35 (70Q ~ 120Q)

EFNG314A
5) Is the measured resistance within specification?
YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.
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Substitute with a known - good Fuel pump relay and check for proper operation.
If the problem is corrected, replace Fuel pump relay and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esusrrs

Refer to DTC P0230.
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FUEL SYSTEM

DTC P0261
DTC P0264
DTC P0267
DTC P0270

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

COMPONENT LOCATION  escersrs

GENERAL DESCRIPTION  ezrssoen

SHDFL6711L

Electronically controlled fuel injector is a solenoid valve which supplies exactly calculated amount of fuel to engine for
optimum conbustion under various engine load and speed. To meet air-fuel ratio required in system, ECM regulates fuel
injection quantity as controlling injector solenoid operating duration referring air flow to cylinders and output signals from
HO2S. For this precise control, quick response of solenoid is required and for perfect combustion, injection characteristic

is important.

DTC DESCRIPTION  ezeesrco

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

DTC DETECTING CONDITION  eccececs

Iltem

Detecting Condition

Possible Cause

DTC Strategy

 Circuit continuity check, low

Enable
Conditions

Threshold
Value

Diagnostic
Time

¢ Continuous

MIL ON
Condition

e 3 driving cycle

» Poor connection

» Short to ground in control
circuit

* Injector
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DTC TROUBLESHOOTING PROCEDURES FL -285

SPECIFICATION

E5BC3BBB

Temperature ( [ ])

20 (68)

Resistance (Q)

13.8 ~ 152 Q

SCHEMATIC DIAGRAM

EF03D161
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
) PCM Injector #1
Injector #1 (06224_1) = ) Terminal Connected to Function
[CGGA-A (50) - Injector #1 1 Main Relay Power supply (B+)
1 . 2 PCM CGGA-A (50) Injector #1 Control
Main Relay
Injector #2 (CGG24-2) Injector #2 :
2 EGGA—A (52) Injector #2 Terminal Connected to Function
>< ( IZ:X‘ 1 Main Relay Power supply (B+)
1 Main Relay 2 PCM CGGA-A (52) Injector #2 Control
Injector #3 (CGG24-3) Injector #3
= EGGA-A (36) Injector #3 Terminal Connected to Function
XQIZXI 1 Main Relay Power supply (B+)
1 .
Main Relay 2 PCM CGGA-A(36) | Injector #3 Control
Injector #4 (CG(3224—4) s Injector 4
ICGGA-A (48) Injector #4 Terminal Connected to Function
1 1 Main Relay Power supply (B+)
Main Relay -
2 PCM CGGA-A (48) Injector #4 Control

[HARNESS CONNECTORS]

[o4]o3]92]o1]o0]89]88]87]86]85[84]83

82]81[s0[79[78[77[76[75]74] 73]

[72[71 |70|69|68|67|66|65|64|63|62|61

60|59|58|57|56|55|54|53|52| 51|

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

Leisfiaf13fi2fial1of o8] 7]

WWW.DIGITALKHODRO.COM

1
CGG24-1,2,3,4
INJECTOR 1,2,3,4
CGGA-A

[30]29]28]27]26]25[24]23[22]21]20 |19 [ 18] 17] 16]
[15]14]13l12[11]r0] 9 [8[7 65 |4 [ 3] 2] 1]

-

PCM
SHDFL6586L
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FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

[HARNESS CONNECTORS]

CGG24-1,23,4
INJECTOR 1,2,3,4

ECM Injector #1
Injector #1 (CGG24-1 - .
njector #1 ( > ) - ) Terminal Connected to Function
HIZX‘ [CGGM-K(91) Injector #1 1 Main Relay Power Supply (B+)
2 ECM CGGM-K (91 INjector #1 Control
1 Main Relay (91) jector ontro
Injector #2 (CGG24-2) Injector #2
2 [CGGM-K (47) Injector #2 Terminal Connected to Function
IZ:X‘ 1 Main Relay Power Supply (B+)
j z '; 1 Main Relay 2 ECM CGGM-K (47) | INjector #2 Control
Injector #3 (CGG24-3) Injector #3
2 [CGGM—K (24) Injector #3 Terminal Connected to Function
HIZX‘ 1 Main Relay Power Supply (B+)
1 .
Main Relay 2 ECM CGGM-K (24) | INjector #3 Control
Injector #4 (CGZGZ4—4) — Injector #4
CCCGM-K (68) Injector #4 Terminal Connected to Function
1 Main Rel 1 Main Relay Power Supply (B+)
ain Relay
2 ECM CGGM-K (68) INjector #4 Control

B

4]93[02[@]o0]s9[88[87]86]85[84]83]

82[81[80[7d78[77[7¢6[75]74] 73]

72]71]70]69]@|67]66]65/64/63]62[6 1]
[ J L ]

60]59]58[57(56[55[54/53[52[ 51
J L 1]

e

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

0[49]48|@|46[45[44[43]42[41[40[39]

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

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

ECM
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DTC TROUBLESHOOTING PROCEDURES FL -287

SIGNAL WAVEFORM DATA  Ee24sscs

Il 18 v

~ Injection e
...... .- duration e

' [zoon| [CURS| [R-ST | |[RECD| [MENU]

When the ECM energizes the injector by grounding the control circuit, the circuit voltage
should below (theoretically 0V) and the fuel is iniected. When the ECM de-energizes the injector
by opening control circuit, the fuel injector is closed and circuit voltage should be peak for a moment.

LFJF479A

MONITOR SCANTOOL DATA  essoencs

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

3. Monitor "injector" parameter on scantool.

1.& CURREENT [ATA EE B 1. & CUREENT [ATA 20514
| | & [} i
~ EELEECT T | |-
W WO 1 DR, DUEAT 10N 2.9 mi = WO 1 DR, DURAT 10N 1.4 mi
W MO.Z DRI, DUEAT 10M 2.9 nH W MO.Z DHJ, DUEAT 10M 3.8 nH
B MO, 3 [N, DUREAT | 0N 2.9 m& |m B MO, 3 [N, DURAT | 08 3.5 s |m
® MO 4 THJ. DUBAT1OH z2,9 nmE | ® MO 4 THJ. DUBATICH 3.5 nmE |
[IEHITION TIRIMG - CFL1 4.5 ° [IEHITION TIRIMG - CFL1 ZR.3 °
[LEMITION TiRING - CPL2 4.5 [1EmiTION TimING - CPL2 283 °
[TcMITION TIHENG - C¥LI 6.8 " [rcMITION TIHENG - CFLI 14.2 "
. L | L
|Fis# | |scEs| |FuLl| [PAET | |GEPH| | HELP| |Fi# | |scEm| |FuLL| [PAET | |GEPH| | HELP|

Normal state Abnormal State (#2 error)

SHDFL6564L

4. s the "Injector" parameter displayed correctly?
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, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.

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

TERMINAL AND CONNECTOR INSPECTION

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.

Go to " Control Circuit Inspection " procedure.

CONTROL CIRCUIT INSPECTION  eaesoize

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

3. IG"ON" ENG "OFF".

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

Specification : Approx. 3.5V

5. Is the measured voltage within specification?
YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eearosza

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

2) Disconnect injector connector.

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

SPECIFICATION :

Temperature ( [ 1)

Resistance (Q)

20 (68)

13.8 ~ 152 Q
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DTC TROUBLESHOOTING PROCEDURES FL -289

1. Injector Power
2 ) 1 2. Injector control

®

LFJF483A

4) Is the measured resistance within specification?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  esrsciar
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 conditions 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

DTC P0262
DTC P0265
DTC P0268
DTC P0271

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

COMPONENT LOCATION  e7osssee

Refer to DTC P0261

GENERAL DESCRIPTION  esss200e

Refer to DTC P0261

DTC DESCRIPT

I O N EA290DA0

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

DTC DETECTING CONDITION  esee7po:

Item

Detecting Condition

Possible Cause

DTC Strategy

e Circuit continuity check, high

Enable
Conditions

Threshold
Value

Diagnostic
Time

¢ Continuouss

MIL ON
Condition

e 3 driving cycle

e Poor connection

e Short to power in control
circuit

* Injector

SPECIFICATION

EE209080

Refer to DTC P0261.

SCHEMATIC DIAGRAM  ezacesns

Refer to DTC P0261

SIGNAL WAVEFORM DATA  eeissaop

Refer to DTC P0261

MONITOR SCANTOOL DATA  ecoecoss

Refer to DTC P0261

TERMINAL AND CONNECTOR INSPECTION  eceerear

Refer to DTC P0261
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DTC TROUBLESHOOTING PROCEDURES

FL -291

CONTROL CIRCUIT INSPECTION  epsgiss2
1. 1G "OFF".
2. Disconnect injector connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 3.5V

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

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

COMPONENT INSPECTION  ezessie0

1. Check injecotor resistance.
1) 1G "OFF".
2) Disconnect injector connector.
3) Measure resistance between terminal 1 and 2 of injector connector.(Component Side)

SPECIFICATION :

Temperature ( [ ]) Resistance (Q)

20 (68) 13.8 ~ 152 Q

1. Injector Power
2 ) 1 2. Injector control

@

4) Is the measured resistance within specification?

=S
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FL -292 FUEL SYSTEM

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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ererrips

Refer to DTC P0261.
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DTC TROUBLESHOOTING PROCEDURES FL -293
IDTC P0300  RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED

COMPONENT LOCATION  essaize

Cﬂ&& S N :
,\ o e

SHDFL6711L

GENERAL DESCRIPTION  epessecs

Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor compression,
or many other causes. Even a small number of misfires may result in excessive exhaust emissions due to the unburned
mixture. Increased misfire rates cause damage to the catalytic converter. The PCM monitors the crankshaft speed vari-
ation to determine if any misfiring generated. The PCM identifies the specific cylinder in which the misfire has occurred
and counts individual misfire events by monitoring changes in the crankshaft rotation for each cylinder. A random misfire
indicates one or more cylinders are misfiring.

DTC DESCRIPTION  eoozrai4

If a misfire exists that exceeds the threshold value, PO300 is set.
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FUEL SYSTEM

DTC DETECTING CONDITION  eceaaraa

Possible Cause

Item Detecting Condition
DTC Strategy Engme.roughness through crankshaft speed
fluctuation
Engine speed 400 4520 rpm
Enable Engine load  Zero torque line
Conditions Eng. load change < 41.2 200 %/cycle

Eng. speed change <2105 4839 rpm/s
Intake air temperature -6

Threshold L 0

value Misfire rate  3.25% per 1000 rev.
Casel Dlagnostw Continuous
Time

MIL ON -

Condition 3 driving cycle

Threshold Misfire rate  2.5~22.2% per 200 rev. (Depends

Value on driving conditions)
Case2 Dlagnosnc Continuous
Time
MIL ON . .
Condition Immediately (Blink)

Poor connection

Ignition system

Fuel system
Intake/exhaust air system
Ignition timing

Injector

SPECIFICATION

E97744CE

Ignition Coil Resistance (Primary)

0.75 + 15% at 20 (68 )

MONITOR SCANTOOL DATA  essossos

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

2. 1G "ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs

menu

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

5. Read "DTC Status" parameter.
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DTC TROUBLESHOOTING PROCEDURES FL -295

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.HIL STATUS : ON . OFF

Z.DTC STATUS : PRESENT .~ HISTORY

3.DTC BEADNESS FLAG @ COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L
6. Is parameter displayed "History(Not Present) fault"?

[l

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal & Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  esssrcer

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

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

3. Has a problem been found?

YES

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

Go to "System inspection” procedure.

SYSTEM INSPECTION  eseesrao

1. Spark plug check.

1) Remove cylinder’ s spark plugs.
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FL -296 FUEL SYSTEM

2) Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

3) Has a problem been found in any of the above areas?

YES

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

Go to "Compression pressure check" procedure.
2. Compression pressure check.
1) Warm up the engine to normal operating temperature.
2) Disconnect the spark plug cables. And remove the spark plugs and fuel pump relay.
3) Crank the engine to remove any foreign material in the cylinders.
4) Put compression pressure gauge into spark pulg hole.

5) Check compression pressure at each cylinder.

Specification : Approx. 15 kg/cm?

6) Is compression pressure for each cylinder displayed within specifications?

=S

Go to "Ignition system check" procedure.

Add a small amount of oil through the spark plug hole, and repeat above steps.

If the addition of oil causes the compression to rise, the cause is a worn or damaged piston ring or cylinder
inner surface.

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

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

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

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

4) Key "ON".

5) Measure the voltage between terminal 2 of ignition coil #1, #2, #3, #4 harness connectorand chassis ground.

Specification : Approx. B+
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CGG18-1,2,3,4

':r' | 1. Primary Coil Control
2. Power

1

'“0 - )

SLDFL7800L

6) Is the measured voltage within specifications?
YES

Go to "Ignition coil check" procedure.

Repair Open or Short to ground in power circuit, and go to "Verification of Vehicle Repair" procedure.
4. Ignition coil check

1) Measure the resistance between terminal 1 and 2 of ingnition coil connector #1, #2, #3, #4.
(Component side / Primary coil)

SPECIFICATION :

Ignition Coil Resistance (Primary)

0.75 + 15% at 20 (68 )

CGG18-1,2,3,4
b
1 1. Power
@ 2. Primary Coil Control
2
Y/

SLDFL7801L

2) Is the measured resistance within specifications?
YES

Go to "Timing mark check" procedure.
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FL -298 FUEL SYSTEM

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

5. Timing mark check.
1) Key "OFF".
2) Check the timing mark.

3) Is the timing mark normal?

=S

Go to "Air leakage check" procedure.

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

6. Air leakage check.

1) Visually/physically inspect the air leakage in intake/exhaust system as following items,
- Vacuum hoses for splits, kinks and improper connections.
- Throttle body gasket
- Gasket between intake manifold and cylinder head
- Seals between intake manifold and fuel injectors
- Exhaust system between HO2S and Three way catalyst for air leakage.

2) Has a problem been found in any of the above areas?

MES

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

Go to "PCV(Positive Crankcase Ventilation) valve check" procedure.
7. PCV(Positive Crankcase Ventilation) valve check.
1) Key "OFF".
2) Disconnect PCV valve.
3) Check the movement of plunger by putting in and out a thin stick.

4) Is the movement of plunger normal?

YES
Go to "Injector check" procedure.

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

8. Injector check.
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DTC TROUBLESHOOTING PROCEDURES FL -299

1) Key "OFF".
2) Remove injectors.
3) Check leakage or clog on injectors.

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

SPECIFICATION :

Temperature [ ( )] Resistance (Q)

20 (68) 13.8 ~ 15.2

CGG24-1,2,3,4

1. Power
2. Injector Control

SLDFL7802L

5) Is the measured resistance within specification?

YES

Go to "Fuel line check" procedure.

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

9. Fuel line check.
1) Check clog, contamination and damage on fuel line.
- Splits, kinks and improper connections of fuel line pipe.
- Interference, damage and improper connections of vacuum hose on fuel line.
- Improper connection of connectors on fuel line.

2) s the fuel line normal?

=S

Go to "Fuel pressure check" procedure.

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

10. Fuel pressure check.
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1) Key "OFF".

2) Disconnect a fuel pump relay.

3) Engine start and wait until engine stop. and then key "OFF".
4) Install fuel pump relay.

5) Start the engine , and record fuel pressure.

6) Connect fuel pressure guage using the correct adaptor.

Specification : Approx. 3.5 kg/cmz

Fuel Pressure Gage and Hose

(09353-24100) (09353-24000)

Delivery Pipe

Fuel Pressure Gage Adapter
(09353-38000)

7) s the fuel pressure normal?

YES

Fuel Pressure Gage Connector

EFNG335A

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

Check clogging on the fuel filter.
Check the fuel supply and return line.

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

VERIFICATION OF VEHICLE REPAIR  eaeaors

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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

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

V=S
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DTC TROUBLESHOOTING PROCEDURES FL -301

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

DTC P0301
DTC P0302
DTC PO0303
DTC P0304

CYLINDER 1-MISFIRE DETECTED
CYLINDER 2-MISFIRE DETECTED
CYLINDER 3-MISFIRE DETECTED
CYLINDER 4-MISFIRE DETECTED

COMPONENT LOCATION  epuspce

Refer to DTC P0300.

GENERAL DESCRIPTION  eoos7ers

Refer to DTC P0300.

DTC DESCRIPTION  ez7as1ct

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

DTC DETECTING CONDITION  e4z06920

Possible Cause

Item Detecting Condition
¢ Engine roughness through crankshaft speed
RS et flucgtuation : ’ i
e Time after engine start  25sec
Enable e No error on CKPS.
Conditions  No rough road driving condition
¢ No fuel-cut condition
Threshold — : g i
Vil e Misfire rate / cylinder  10% of total misfire rate
Diagnostic e Continuous
Time
MIL ON .
Condition 3 driving cycle

Poor connection

Ignition system

Fuel system
Intake/exhaust air system
Ignition timing

Injector

SPECIFICATION

EC622CE7

Refer to DTC P0300.

MONITOR SCANTOOL DATA  eeeonost

Refer to DTC P0300.

TERMINAL AND CONNECTOR INSPECTION  ess20a6e

Refer to DTC P0300.

SYSTEM INSPECTION  ezparors

1. Spark plug check.

1) Remove cylinder’ s spark plugs.
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DTC TROUBLESHOOTING PROCEDURES FL -303

2) Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

3) Has a problem been found in any of the above areas?

=S

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

Go to "Compression pressure check" procedure.
2. Compression pressure check.
1) Warm up the engine to normal operating temperature.
2) Disconnect the spark plug cables. And remove the spark plugs and fuel pump relay.
3) Crank the engine to remove any foreign material in the cylinders.
4) Put compression pressure gauge into spark pulg hole.

5) Check compression pressure at each cylinder.

Specification : Approx. 15 kg/cm?

6) Is compression pressure for each cylinder displayed within specifications?

YES

Go to "Ignition system check" procedure.

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

If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking from
the gasket.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Ignition system check
1) Key "OFF".

2) Disconnect Ignition coil connector.

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

4) Key "ON".

5) Measure the voltage between terminal 2 of ignition coil #1, #2, #3, #4 harness connectorand chassis ground.

Specification : Approx. B+
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FL -304 FUEL SYSTEM

CGG18-1,2,3,4

':r‘ | 1. Primary Coil Control
2. Power

1

'“0 9

SLDFL7800L

6) Is the measured voltage within specifications?
YES

Go to "Ignition coil check" procedure.

Repair Open or Short to ground in power circuit, and go to "Verification of Vehicle Repair" procedure.
4. Ignition coil check

1) Measure the resistance between terminal 1 and 2 of ingnition coil connector #1, #2, #3, #4.
(Component side / Primary coil)

SPECIFICATION :

Ignition Coil Resistance (Primary)

0.75 + 15% at 20 (68 )

CGG18-1,2,3,4
Y,
1 1. Power
@ 2. Primary Coil Control
)

SLDFL7801L

2) Is the measured resistance within specifications?
YES

Go to "Timing mark check" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -305

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

5. Timing mark check.
1) Key "OFF".
2) Check the timing mark.

3) Is the timing mark normal?

=S

Go to "Air leakage check" procedure.

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

6. Air leakage check.

1) Visually/physically inspect the air leakage in intake/exhaust system as following items,
- Vacuum hoses for splits, kinks and improper connections.
- Throttle body gasket
- Gasket between intake manifold and cylinder head
- Seals between intake manifold and fuel injectors
- Exhaust system between HO2S and Three way catalyst for air leakage.

2) Has a problem been found in any of the above areas?

VIES

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

Go to "PCV(Positive Crankcase Ventilation) valve check" procedure.
7. PCV(Positive Crankcase Ventilation) valve check.
1) Key "OFF".
2) Disconnect PCV valve.
3) Check the movement of plunger by putting in and out a thin stick.

4) Is the movement of plunger normal?

YES
Go to "Injector check" procedure.

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

8. Injector check.
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FL -306 FUEL SYSTEM

1) Key "OFF".
2) Remove injectors.
3) Check leakage or clog on injectors.

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

SPECIFICATION :

Temperature [ ()] Resistance (Q)
20 13.8 ~ 15.2

CGG24-1,2,3,4

1. Power
2. Injector Control

SLDFL7802L
5) Is the measured resistance within specification?

YiEsS

Go to "Fuel line check” procedure.

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

9. Fuel line check.
1) Check clog, contamination and damage on fuel line.
- Splits, kinks and improper connections of fuel line pipe.

- Interference, damage and improper connections of vacuum hose on fuel line.
- Improper connection of connectors on fuel line.

2) Is the fuel line normal?
YES

Go to "Fuel pressure check" procedure.

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

10. Fuel pressure check.
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DTC TROUBLESHOOTING PROCEDURES FL -307

1) Key "OFF".

2) Disconnect a fuel pump relay.

3) Engine start and wait until engine stop. and then key "OFF".
4) Install fuel pump relay.

5) Start the engine , and record fuel pressure.

6) Connect fuel pressure guage using the correct adaptor.

Specification : Approx. 3.5 kg/cm?

Fuel Pressure Gage and Hose

Fuel Pressure Gage Connector
(09353-24100)

(09353-24000)

Delivery Pipe

Fuel Pressure Gage Adapter ©
(09353-38000)
EFNG335A
7) s the fuel pressure normal?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

Check clogging on the fuel filter.
Check the fuel supply and return line.
Repair as necessary and go to "Verification of vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ecaoses

Refer to DTC P0300.
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FUEL SYSTEM

[IDTC P0326 KNOCK SENSOR 1 CIRCUIT RANGE/PERFORMANCE (BANK 1)

COMPONENT LOCATION

EAB67BDD

GENERAL DESCRIPTION

EECB5D3B

SHDFL6712L

Knocking is a phenomenon characterized by undesirable vibration and noise that can cause engine damage. A knock
sensor (KS) is mounted on the cylinder block and senses engine knocking. A knocking vibration from the cylinder block
is applied as pressure to the piezoelectric element. A knock sensor (KS) detects vibration when RPM rises or drops and
generates voltages based on this vibration. The PCM controls the ignition timing based on the amplitude and frequency
of the knock sensor signal. For example, if engine knocking occurs, the ignition timing is retarded to prevent it.

DTC DESCRIPTION  eossspsc

If the number of knock sensor errors is over 25 times, PCM sets P0326.

DTC DETECTING CONDITION

EFAE848D

Iltem Detecting Condition Possible Cause
DTC Strategy » Rationality check
Enable
Conditions
Threshold b ¢ knock 5 » Poor connection
Value * Number of knack sensor errors ° « Open or short in signal circuit
Diagnostic _ » Knock sensor
4 ¢ Continuous
Time
MIL ON
Condition DTC only
SPECIFICATION  eorpscer
Item Specification

Capacitance (pF)

950 ~ 1,350
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DTC TROUBLESHOOTING PROCEDURES FL -309

SCHEMATIC DIAGRAM  eciacza0

(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
KS (CGG23) ECM
g g ~ Terminal Connected to Function
: : [ CGGA-A (30) GND
|:::| 1 PCM CGGA-A (30) Sensor Ground
2 ____________ [ ECGGA-A (15) KS Signal 2 PCM CGGA-A (15) KS Singal

9403[92]01e0[so[8s]a7[aels5]e4[83[e2[s1js0l7ol78]77[76[75]74] 73] [&
72[71]70[69]68[67]66]65|64/63]62]6 1]60]59[5857]56/55(54]53[52] 51] CGGA-K
[ ] T ] ] T ] 4

50[49]48]47|4645]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 1716 [15[14[13[12[1a]10] o[ 8] 7 | L2

U U
[60 [59[58]57]56[55[54]53]52[5 1] 50] 49 48[47 [46 |
145 Ja4]43J42[41]40]39[38]37[36] 35[34[33]30[31 |

CGG23 [ ] [ ] [ ]
KNOCK SENSOR @ [2o)8fe72625p4]23]22]21[20 [10 | 18[17]16] “NGaa
@ [1413[12h1f1i0[9]8]7 [6][5 |4 [3]2]1]
Im] Im]
/-y -
PCM
SHDFL6590L
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
KS (CGG23) ECM
Qe : ~ Terminal Connected to Function
: LEGGM-K (32) GND 1 ECM CGGM-K (32) Sensor Ground
2 i s . 2 ECM CGGM-K (11) KS Signal
{CGGM-K (11) KS Signal
[o4]o3[o2]o1[eclsolsele7[eclasla4aale2]a 807 e[77[76[75[74[ 73] [ T2
[72]71]70]69]68]67]66]65[64]63]62|61]60[59]58]57]56]55[54]53[52] 51]
1 J L J J L ] 3 CGGM_K
[50]a9]48]47]46|45]44]43]42l41|40]39]38|37|36[35[34/33|@|[31]30[ 29]
[28]27]26]25]24]23[22]21]20]1 9]18]17]16[15[14]13[12|@]10[ 9] 8] 7| 2|1
CGG23 ECM
KNOCK SENSOR
SHDFL6591L
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FL -310 FUEL SYSTEM

SIGNAL WAVEFORM DATA  Eiozezs

LEMEHAL wEMS0H . 1.8 mE
FMIN:=54Z. Snll HAX: 3J25.Tml
=

-1

_8

| [ER] [2eon] [curs] [B-57] [MENU] [HELP]
This is a normal signal waveform of knock sensor. Generally, there would be much more noise on
knock sensor signal than the others.

LFIF564A

MONITOR SCANTOOL DATA  eaoaeeor

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

2. 1G "ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.HMIL STATUS : ON . OFF

Z.DTC STATUS : PRESENT .~ HISTORY

3.DTC BEADMESS FLAG @ COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L
6. Is parameter displayed "History(Not Present) fault"?

[

- History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
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DTC TROUBLESHOOTING PROCEDURES FL -311

M=)

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

Go to "Terminal  Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  eorsssor

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?

M=)

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

Go to "Knock sensor circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  esscsszs
1. Check voltage.
1) Key "OFF".
2) Disconnect Knock sensor connector.
3) Key "ON".
4) Measure the voltage between terminal 1 of knock sensor harness connector and chassis ground.

5) Measure the voltage between terminal 2 of knock sensor harness connector and chassis ground.

Specification : Approx 2.4V

6) Is the measured voltage within specification?

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

Repair Oepn or Short in signal circuit and then, go to "Verification of Vehicle Repair”" procedure.
2. Check Shrot in signal circuit.

1) Key "OFF".
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FL -312 FUEL SYSTEM

2) Disconnect Knock sensor connector and ECM connector.

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

Specification : Infinite

4) Is the measured resistance within specifications?

YES

Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  eages210

1. Check Knock sensor.
1) Substitute with a known - good Knock sensor and check for proper operation.

2) Is the signal normal?

YES

Replace Knock sensor and go to "Verification of Vehicle Repair" procedure.

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  e7coscos

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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. 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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DTC TROUBLESHOOTING PROCEDURES FL -313
IDTC P0327 KNOCK SENSOR 1 CIRCUIT LOW INPUT

COMPONENT LOCATION  erosee2

Refer to DTC P0326.

GENERAL DESCRIPTION  Eesszraoa

Refer to DTC P0326.

DTC DESCRIPTION  e7125006

If normalized reference signal is less than the lower limit based on RPM , P0327 is set.

DTC DETECTING CONDITION  eosrocss

Item Detecting Condition Possible Cause
DTC Strategy  Signal check
Enable .
Conditions e Engine speed 2440rpm
» Poor connection
Threshold
Value « Normalized reference level  lower limit, f(rpm)  Open or short to ground
in signal circuit
Diagnostic . Continuous * Knock sensor
Time
MIL ON
Condition * DTC only

SPECIFICATION  ezsa260n

Refer to DTC P0326.

SCHEMATIC DIAGRAM  earseose

Refer to DTC P0326.

SIGNAL WAVEFORM DATA  esiccer

Refer to DTC P0326.

MONITOR SCANTOOL DATA  ecoaraze

Refer to DTC P0326.

TERMINAL AND CONNECTOR INSPECTION  ezsi6a66

Refer to DTC P0326.

SIGNAL CIRCUIT INSPECTION  eor7sosc

1. Check voltage.
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FL -314 FUEL SYSTEM

1) Key "OFF".
2) Disconnect Knock sensor connector.

3) Key "ON".

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

5) Measure the voltage between terminal 2 of knock sensor harness connector and chassis ground.

Specification : Approx 2.4V

6) Is the measured voltage within specification?
YES

Go to "Component inspection” procedure.

Go to "Check resistance" procedure.
2. Check resistance.
1) Key "OFF".
2) Disconnect Knock sensor connector and ECM connector.

3) Measure the resistance between terminal 1 of knock sensor harness connector and 30/CGGA-A of PCM harness

connector. [A/T]
Measure the resistance between terminal 2 of knock sensor harness connector and 15/CGGA-A of PCM harness

connector. [A/T]

4) Measure the resistance between terminal 1 of knock sensor harness connector and 32/CGGM-K of ECM har-

ness connector. [M/T]
Measure the resistance between terminal 2 of knock sensor harness connector and 11/CGGM-K of ECM har-

ness connector. [M/T]

Specification : Below 1Q

CGG23

1. Sensor signal A
2. Sensor signal B

B T

) = = CGGA-A | CGGM-K

(- 1
Bdsels8l57]56]55[54[53[62]5 1] 50] 49] 48]47 [46 94o3]o2]o1[oo[so[sel87[aelesls4[a3[e2]s ls079l7elw[d[75[74] 73] [ T3
|45 [4443}42}41[40[30[38[37[36| 35[34 3332 [31 72[71]70[69]68]67]66]65[64]63[62][6 1]60[59[58[57]56]35/54]53[52[ 51
[ ] [ ] L 1] ) [ 1] I 1] T 1} 413
P e P S S P 2 ) O ) B A R 50]49]48]47]46|45[44]43]42] 4 1[40[39[38[37[36]35[34[FB[32[31]30[ 29 ] 213
5 28]27]26]25]24]23]22[21[20]10[18[ 1716|1514 13[12[m|10] 9 [8 [ 7

15[14f13[12]11[10 9] 8]7 6] 5 |4 [ 3] 2] 1 \S
NN [
= =
PCM A/T ECM M/T

SHDFL6571L
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DTC TROUBLESHOOTING PROCEDURES FL -315

5) Is the measured resistance within specifications?
YES
Repair Short to ground in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

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

COMPONENT INSPECTION  enaoossae

1. Check Knock sensor.
1) Substitute with a known - good Knock sensor and check for proper operation.

2) s the signal normal?
YES
Replace Knock sensor and go to "Verification of Vehicle Repair" procedure.
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
“Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essoncao

Refer to DTC P0326.
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FL -316 FUEL SYSTEM
IDTC P0328 KNOCK SENSOR 1 CIRCUIT HIGH INPUT

COMPONENT LOCATION  e7s21r0a

Refer to DTC P0326.

GENERAL DESCRIPTION  eseseass

Refer to DTC P0326.

DTC DESCRIPTION  e2a22c70

If the normalized reference signal exceeds the upper limit based on engine RPM , P0328 is set .

DTC DETECTING CONDITION  essrsano

Item Detecting Condition Possible Cause
DTC Strategy ¢ Signal check
Enable |
Conditions e Coolant temperature 40
e Poor connection
Threshold .
- » Normalized reference level  upper limit, f(rpm) * Short to power in signal
circuit
Diagnostic . Continuous e Knock sensor
Time
MIL ON
Condition e

SPECIFICATION  eieosasr

Refer to DTC P0326.

SCHEMATIC DIAGRAM  eeorsers

Refer to DTC P0326.

SIGNAL WAVEFORM DATA  eoseane2

Refer to DTC P0326.

MONITOR SCANTOOL DATA  eersrrer

Refer to DTC P0326.

TERMINAL AND CONNECTOR INSPECTION  eroserep

Refer to DTC P0326.

SIGNAL CIRCUIT INSPECTION  esesesiz

1. Check voltage.
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DTC TROUBLESHOOTING PROCEDURES FL -317

1) Key "OFF".

2) Disconnect Knock sensor connector.

3) Key "ON".

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

5) Measure the voltage between terminal 2 of knock sensor harness connector and chassis ground.

Specification : Approx 2.4V

6) Is the measured voltage within specification?
M =S
Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  e171s4r0

1. Check Knock sensor.

1) Substitute with a known - good Knock sensor and check for proper operation.
2) Is the signal normal?
YES
Replace Knock sensor and go to "Verification of Vehicle Repair" procedure.

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ec6i7a04

Refer to DTC P0326.
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FUEL SYSTEM

IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  eosespsc

GENERAL DESCRIPTION  ecasseen

SHDFL6713L

A Crankshaft Position Sensor (CKPS) is a magnetic type sensor that generates voltage using a sensor and a target wheel
mounted on the crankshaft; there are 58 slots in the target wheel where one is longer than the others. When the slot in the
wheel aligns with the sensor, the sensor voltage outputs low. When the metal (tooth) in the wheel aligns with the sensor,
the sensor voltage outputs high. During one crankshaft rotation there are 58 rectangular signals and one longer signal.

The PCM calculates engine RPM by using the sensor’

s signal and controls the injection duration and the ignition timing.

Using the signal differences caused by the longer slot, the PCM identifies which cylinder is at top dead center.

DTC DESCRIPTION  eaotasse

If CKPS cannot find reference mark 2 or more times during starting , PO335 is set .

DTC DETECTING CONDITION  ecacszo0

Item

Detecting Condition

Possible Cause

DTC Strategy « Reference mark check (During cranking)

Enable
Conditions

Threshold

Value * No reference

mark 2 times

Diagnostic

4 « Continuous
Time

MIL ON
Condition

e 3 driving cycle

» Poor connection
» Open or short in signal circuit
* CKPS
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DTC TROUBLESHOOTING PROCEDURES FL -319

SCHEMATIC DIAGRAM  ecerers

(AT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CKPS (CGG14) PCM
1 = Terminal Connected to Function
LEGGAA (55) - CKPS [B] 1 PCM CGGA-A (55) CKPS [B] Signal
2 PCM CGGA-A (40 CKPS [A] Signal
S . 2 [CGGA-A (40) - CKPS [A] 40 [A] Signa

[HARNESS CONNECTORS]

[o4]o3]92]o1]o0]89]8e]s7[86]s5]84]83[82][8 1]80[79[78[77]76]75[74 73] 5
[72]71]70l69l68]67]66]65]64/63]62]6 1]60]59]58]57]56/55]54[53[52 51]

| — | — | I | | I—
50[49]48]a7]a6[a5[aaa3]42]41]a0[39]38[37[36[35[34]33[32[31[30] 29 CGGA-K

[28[27]26]25[24]23[22]21]20]19[18] 17]L6 [15[14]13[12[11]10[ 9[8[ 7 |

N Ao

1 1

=) =)
[60 [59]58]57[56|@54]53]52[51[50] 49 48]47 46 |
145 [44]43la2]41|@39[38[37]36[35] 34] 33] 32]31 ]
[ ] [ ] [ ]

[30[20827]26]25[24f232221]20 |19 [ 18[17]16] CGGA-A
[15[14]i3[12[11[10]9[8[7 654 [ 3] 2] 1]
Tl T1

b —

PCM

SHDFL6130L
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FL -320 FUEL SYSTEM
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CKPS (CGG14) ECM
1 ~ Terminal Connected to Function
LEGGMK (86) - CKPS [B] 1 ECM CGGM-K (86) CKPS [B] Signal
ECM CGGM-K (87 CKPS [A] Signal
S . 2 [CGGM-K (87) - CKPS [A] 2 &7 [A] Signa

[HARNESS CONNECTORS]

94[03[92(91[90[89|88|@ |@|85|84[83[82[81[80[79|78|77|76|75|74] 73 615
72[71]70|69|68(67|66|65|64(63]62(61|60|59|58(57|56|55[54|53|52) 51
4

[ ] [ ] ] [ ] 3
[5049]8[47[46]45[44[43]42]41[40[39]38[37[36]35[34[33]32[31[30[29 | CGGM-K
[28[27]26[252a 23222 1[20[10 18 [ 1716 15|14 13]iz[ii[10[ o[ 8| 7 | L2
ECM
SHDFL6133L
SIGNAL WAVEFORM DATA  eso9s008

FR MR zeov EEE MEsSev FE B 1.ev PR cHBS5.8V

HOLD | m [UOLT] [GND | [CHNL] [MENU] | M%) [zoon] [curs] [mEMO | [RECD] [MENU]
This example shows a typical Crankshaft Position Sensor(CkPS) and Camshaft Position Sensor(CMPS) waveform at idle.

The PCM controls the injection and ignition timing by using these signals. Generally CkPS signal is used to detect
the piston’s position and CMPS signal is used to detect the Top Dead Center of each cylinder.

SHDFL6805L
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DTC TROUBLESHOOTING PROCEDURES FL -321

MONITOR SCANTOOL DATA  ezsresss

1.

2.

Connect scantool to Data Link Connector(DLC).
IG "ON".

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs
menu

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

Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.MIL STATUS @ ON . OFF

2.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BEADHESS FLAG : COMPLETE

HUMBEE OF DIC : 1 ITEHS

| PART | | ERAS | | DTAL |

SHDFL6500L

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

[M1]

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair”
procedure.

Go to "Terminal ~ Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  eassiies

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
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FL -322 FUEL SYSTEM

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

Go to "CKPS circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eesspsra

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

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

Specification : Approx 2.5V

5) Is the measured voltage within specification?
=)

Go to "Check Short in signal circuit" procedure.

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

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

Specification : Infinite

4) Is the measured resistance within specifications?
YES

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

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

3) Measure the resistance between 1 and 2 of CKPS harness connector.
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DTC TROUBLESHOOTING PROCEDURES FL -323

Specification : Infinite

4) Is the measured resistance within specifications?
YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  eat74sss

1. Check CKPS.
1) Key "ON". (Don’t disconnect sensors.)

2) Select "vehicle scopemeter" in the menu, and connect channel A of scantool with terminal 1 of CKPS harness
connector.

3) Engine start. And check the signal waveforms.

SPECIFICATION :

FR M zeov HER OEsev

1. CKPS signal B
2. CKPS signal A

THoLD | m [UOLT| [GND | |CHNL ] [HENU]

SHDFL6809L
4) Is the measured signal waveform O.K?
YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

Substitute with a known - good CKPS and check for proper operation.
If the problem is corrected, replace CKPS and go to "Verification of Vehicle Repair" procedure.
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FL -324 FUEL SYSTEM
VERIFICATION OF VEHICLE REPAIR  esrsecro

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 conditions 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

DTC TROUBLESHOOTING PROCEDURES FL -325

DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ercssess

Refer to DTC P0335.

GENERAL DESCRIPTION  es793204

Refer to DTC P0335.

DTC DESCRIPTION  es2ss110

If CKPS cannot find reference mark 14 or more times after starting, P0O336 is set.

DTC DETECTING CONDITION  eorerrss

Item Detecting Condition Possible Cause
DTC Strategy » Reference mark check (After starting)
Enable e Vehicle speed  1kph or  25kph
Conditions » Engine speed Idle speed
Threshold ) e Poor connection
Value * No reference mark 14 times « Open or short in signal circuit
- : * CKPS
Diagnostic e Continuous
Time
MIF T e 3 driving cycle
Condition g cy

SCHEMATIC DIAGRAM  eezps644

Refer to DTC P0335.

SIGNAL WAVEFORM DATA  essrecee

Refer to DTC P0335.

MONITOR SCANTOOL DATA  eeeiz230

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  esocsers

Refer to DTC P0335.

SIGNAL CIRCUIT INSPECTION  eezsrrcs

1. Key "OFF"

2. Disconnect CKPS connector.
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FL -326 FUEL SYSTEM

3. Key "ON".

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

Specification : Approx 2.5V

5. Is the measured voltage within specification?
YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  ecepcsrs

1. Check CKPS.
1) Key "ON". (Don'’t disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 1 of CKPS harness
connector.

3) Engine start. And check the signal waveforms.

SPECIFICATION :

FR [ 2.8 v Il 5.0 v

1. CKPS signal B
2. CKPS signal A

|HOLD| m |UOLT| |GHD | |CHHL| |r1EHU|

SHDFL6809L
4) Is the measured signal waveform O.K?
YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -327

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

VERIFICATION OF VEHICLE REPAIR  esseraz2

Refer to DTC P0335.
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FL -328 FUEL SYSTEM
IDTC P0337 CRANKSHAFT POSITION SENSOR A CIRCUIT LOW INPUT |

COMPONENT LOCATION  ersceors

Refer to DTC P0335.

GENERAL DESCRIPTION  e2one48e

Refer to DTC P0335.

DTC DESCRIPTION  esiror1a

If the number of input signal between the standard positions is smaller than the normal value over 7 times, PCM sets DTC
P0337.

DTC DETECTING CONDITION  eeeeora0

Item Detecting Condition Possible Cause
DTC Strategy * Reference mark check
Enable  Vehicle speed  1kph or  25kph
Conditions * Engine speed Idle speed
Threshold » Poor connection
Value * 1 less tooth detected » Open or short in signal circuit
Di .  CKPS
1agnostic e More than 7 times
Time
MIL ON 1"
Condition 3 driving cycle

SCHEMATIC DIAGRAM  essiceez

Refer to DTC P0335.

SIGNAL WAVEFORM DATA  eecozes

Refer to DTC P0335.

MONITOR SCANTOOL DATA  eessassc

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  ecerrsar

Refer to DTC P0335.

SIGNAL CIRCUIT INSPECTION  essipoce

1. Check Oepn in signal circuit.

1) Key "OFF".
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DTC TROUBLESHOOTING PROCEDURES FL -329

2) Disconnect CKPS connector.

3) Key "ON".

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

Specification : Approx 2.5V

5) Is the measured voltage within specification?
=S
Go to "Component inspection" procedure.
Go to "Check Short to ground in signal circuit" procedure.
2. Check Short to ground in signal circuit.
1) Key "OFF".
2) Disconnect CKPS connector and ECM connector.

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

Specification : Infinite

4) Is the measured resistance within specifications?
M=S
Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

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

COMPONENT INSPECTION  esoseoes

1. Check CKPS.

1) Key "ON". (Don't disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 1 of CKPS harness
connector.

3) Engine start. And check the signal waveforms.
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FL -330 FUEL SYSTEM

SPECIFICATION :

FR MR zev HEE BEs68v

1. CKPS signal B
2. CKPS signal A

|HOLD| m |UOLT| |GHD | |CHHL| |r1EHU|

SHDFL6809L

4) Is the measured signal waveform O.K?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
“Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR eicisser

Refer to DTC P0335.
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DTC TROUBLESHOOTING PROCEDURES FL -331
IDTC P0338 CRANKSHAFT POSITION SENSOR A CIRCUIT HIGH INPUT |

COMPONENT LOCATION  essisaee

Refer to DTC P0335.

GENERAL DESCRIPTION  exsrsses

Refer to DTC P0335.

DTC DESCRIPTION  eerr7a7

If the number of input signal between the standard positions is larger than the normal value over 7 times, PCM sets DTC
P0338.

DTC DETECTING CONDITION  easrsaea

Item Detecting Condition Possible Cause
DTC Strategy * Reference mark check
Enable + Vehicle speed  1kph or  25kph
Conditions * Engine speed Idle speed
Threshold » Poor connection
Value * 1 more tooth detected » Open or short in signal circuit
Di i * CKPS
laghostic e More than 7 times
Time
MIL ON v
Savdition 3 driving cycle

SCHEMATIC DIAGRAM  eoeessrr

Refer to DTC P0335.

SIGNAL WAVEFORM DATA  es2ssne

Refer to DTC P0335.

MONITOR SCANTOOL DATA  ecorares

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  e7rrerce

Refer to DTC P0335.

SIGNAL CIRCUIT INSPECTION  e7aoccoz

1. Check Oepn in signal circuit.

1) Key "OFF".
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FL -332 FUEL SYSTEM

2) Disconnect CKPS connector.

3) Key "ON".

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

Specification : Approx 2.5V

5) Is the measured voltage within specification?
YES
Go to "Check Short in signal circuit" procedure.
Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.
2. Check Short in signal circuit.
1) Key "OFF".
2) Disconnect CKPS connector and ECM connector.

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

Specification : Infinite

4) Is the measured resistance within specifications?
YES
Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  esaiza1a

1. Check CKPS.
1) Key "ON". (Don't disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 1 of CKPS harness
connector.

3) Engine start. And check the signal waveforms.
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SPECIFICATION :

FR MR zev HER BEsev

1. CKPS signal B
2. CKPS signal A

|HOLD| m |UOLT| |GHD ||CHHL| |r1EHU|

SHDFL6809L

4) Is the measured signal waveform O.K?

=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  esspsiaa

Refer to DTC P0335.
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FL -334 FUEL SYSTEM
IDTC P0339 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  eoci7s04

Refer to DTC P0335.

GENERAL DESCRIPTION  essranss

Refer to DTC P0335.

DTC DESCRIPTION  eozscacz

If there is no signal from CKPS while there is CMPS signal, PCM sets DTC P0339.

DTC DETECTING CONDITION  eoecces

Item Detecting Condition Possible Cause
DTC Strategy e Signal check
Enaple e There is no malfunction on CMPS.
Conditions
Threshold * No signal over 8 times during cranking e Poor connection
Value * No signal over 10 times after cranking e Open or short in signal circuit
: : e CKPS
Dlagnostlc e Continuous
Time
MIL ON -
Condition 3 driving cycle

SCHEMATIC DIAGRAM  eeoooeps

Refer to DTC P0335.

SIGNAL WAVEFORM DATA  esesciso

Refer to DTC P0335.

MONITOR SCANTOOL DATA  eseoaies

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  eosassoe

Refer to DTC P0335.

SIGNAL CIRCUIT INSPECTION  eicriaec

1. Check Oepn in signal circuit.
1) Key "OFF".

2) Disconnect CKPS connector.
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DTC TROUBLESHOOTING PROCEDURES FL -335

3) Key "ON".

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

Specification : Approx 2.5V

5) Is the measured voltage within specification?
YES
Go to "Component inspection" procedure.
Go to "Check Short to ground in signal circuit" procedure.
2. Check Short to ground in signal circuit.
1) Key "OFF".
2) Disconnect CKPS connector and ECM connector.

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

Specification : Infinite

4) |s the measured resistance within specifications?
YES
Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

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

COMPONENT INSPECTION  eo1a4se

1. Check CKPS.

1) Key "ON". (Don’t disconnect sensors.)

2) Select "vehicle scopemeter" in the menu, and connect channel A of scantool with terminal 1 of CKPS harness
connector.

3) Engine start. And check the signal waveforms.
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SPECIFICATION :

FR MR zev HEE BEs68v

1. CKPS signal B
2. CKPS signal A

|HOLD| m |UOLT| |GHD | |CHHL| |r1EHU|

SHDFL6809L

4) Is the measured signal waveform O.K?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
“Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  esrcsor

Refer to DTC P0335.
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FL -337

DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  esoscas?

GENERAL DESCRIPTION 100381

SHDFL6714L

Camshaft Position Sensor (CMPS) is a hall sensor and detects the camshaft position by using a hall element. It is related
with Crankshaft Position Sensor (CKPS) and detects the piston position of the each cylinder which the CKPS can’ t
detect. The CMPS are installed on engine head cover and uses a target wheel installed on the camshaft. This sensor
has a hall-effect IC which output voltage changes when magnetic field is made on the IC with current flow. When teeth on
the target wheel trigger the sensor, output voltage is 12V. If not, it is OV. These CMP signal is sent to the PCM and used
for determining the ignition timing along with CKP signal. CMPS makes Sequential Injection possible.

DTC DESCRIPTION  epszesrs

If signal input phase is abnormal, PCM sets DTC P0340.

DTC DETECTING CONDITION  e7easors

Item

Detecting Condition

Possible Cause

DTC Strategy « Sensor wrong mounted (check the assembling state)

Enable
Conditions

« The count of Phase edges detection 8 times

Threshold
Value

« Abnormal phase edges (High or Low)

Diagnostic
Time

MIL ON
Condition

e 3 driving cycle

» Poor connection
» abnormal assembling state
» CMPS
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SCHEMATIC DIAGRAM  esciseos
(AIT)
[CIRCUIT DIAGRAM]
CMPS (CGG13) ECM [CONNECTION INFORMATION]
Terminal Connected to Function
3 .
ECGGA-K (38) GND 1 Main Relay Power Supply (B+)
5 2 PCM CGGA-K (41) CMPS Signal
@ I:II ECGGA'K (41) CMPS Slgnal 3 PCM CGGA-K (38) Sensor Ground
1 » Main Relay

[HARNESS CONNECTOR]

9403]92[91]90[89]88[87[86]85[84]83

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

72[71]70l69]68]67]6665]64]63]62[6 1

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

| I— | I—
50[49(48[47[46]45]44] 43|712 @ [40[39)

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

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

Lefis[iaf13fi2fi]1of o]8] 7 |

CGGA-K

LI Ny e}

60 59585756555453 52|51|50 49 48|47 |46
45 44|4342141]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
1514131211109 8716|514 13[2]1

=

=

PCM

CGGA-A
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DTC TROUBLESHOOTING PROCEDURES FL -339
(M/T)
[CIRCUIT DIAGRAM]
CMPS (CGG13) ECM [CONNECTION INFORMATION]
Terminal Connected to Function
3 ECGGM—K (17) GND 1 Main Relay Battery Voltage (B+)
2 ECM CGGM-K (63) CMPS Signal
@ B 2 {CGGM-K (63) CMPS Signal 3 ECM CGGM-K (17) Sensor Ground
1

» Main Relay

[HARNESS CONNECTOR]

94]03]92]91]90]89]88[87[s6 [85]84]83]

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

72[71]70]69]68[67]66]65/64|@[62[6 1
L J L J

60[59]58]57]56]55[54]53[52] 51]
J L 1]

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]2019[18 | @

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

4|3 CGGM-K

oMPS - cou
SIGNAL WAVEFORM DATA  esroarcr

FR MR zev EEE MR s5.0v

Il
'| HOLD '| |.U0i.T |.|GI.'ID '| ICHHLI '| HEND '|

FR CH n

1.0 v [EIOR

_m Iéooﬁl |'cu1'13|'|ni:r1d| IﬁEénl '| HEND '|

CMP

This example shows a typical Crankshaft Position Sensor(CkPS) and Camshaft Position Sensor(CMPS) waveform at idle.
The PCM controls the injection and ignition timing by using these signals. Generally CKPS signal is used to detect the piston’s
position and CMPS signal is used to detect the Top Dead Center of each cylinder.

MONITOR SCANTOOL DATA  &sas9pno
1. Connect scantool to Data Link Connector(DLC).

2. 1G"ON".
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FL -340 FUEL SYSTEM

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

P DTG TITLE

2t D TR S : e B L B Sl A

i.AIL STATUS : ON < OFF

& TG STATUS @ FRESENT HI S T0RY

3.DTC EEADHESE FLAG | COAFLETE

MIFBER OF DYC : 1 ITERS

[PaRT | [ERAS DTal |

EFNG321A

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

)

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  essrrs20

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.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -341

Go to "CMPS Power circuit inspection” procedure.

POWER CIRCUIT INSPECTION  eiat4scs
1. Key "OFF".

2. Disconnect CMPS connector.

3. key "ON".

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

Specification : B+

5. Is the measured voltage within specification ?
YES

Go to "Signal circuit inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  epssos2e

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

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

Specification : Approx 12V

5) Is the measured voltage within specification?
YES

Go to "Short to power circuit inspection” procedure

Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.
2. Check Short to power in signal circuit.
1) Key "OFF".
2) Disconnect CMPS connector and PCM connector.

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

Specification : Infinite

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -342 FUEL SYSTEM

4) Is the measured resistance within specifications?

=S

Go to "Ground circuit inspection" procedure.

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

GROUND CIRCUIT INSPECTION  e7opzrss

1. Key "OFF".

2. Disconnect CMPS connector.

3. Key "ON".

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

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

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

6. Is the measured voltage within specification?

YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  errraisc
1. CMPS visual check.
1) Key "OFF".
2) Check physical condition of CMPS.
3) Check the projection of cam-shaft visually after remove the CMPS.
4) Is everything O.K?
YES

Go to "CMPS check" procedure.

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

1) Key "ON". (Don't disconnect sensors.)
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DTC TROUBLESHOOTING PROCEDURES FL -343

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 2 of CMPS harness
connector.

3) Engine start. And check the signal waveforms.

SPECIFICATION :

FR [ 2.8 v @l 5.6 v

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

|HOLD| m |UOLT| |GHD | |CHHL| |r1EHU|

SHDFL6815L

4) s the signal waveform within specifications?

YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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  eoserese

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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.
4. 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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FUEL SYSTEM

DTC P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE (BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  esseeoro

Refer to DTC P0340.

GENERAL DESCRIPTION  eorereno

Refer to DTC P0340.

DTC DESCRIPTION  eresssse

If signal input phase is abnormal over 12 times , PCM sets DTC P0341.

DTC DETECTING CONDITION  eossurse

ltem Detecting Condition Possible Cause
DTC Strategy « Intermittent contact (check the wiring state)
| oy e Sensor signal requested
Conditions 9 q
Threshold ¢ The count of Phase edges detection failure = connectloq
. e Open or short in
Value 12 times . .
power/ground/ signal circuit
Diagnostic « CMPS
Time
MIL ON 1e
Condition 3 driving cycle

SCHEMATIC DIAGRAM  eszesozn

Refer to DTC P0340.

SIGNAL WAVEFORM DATA  ecepases

Refer to DTC P0340.

MONITOR SCANTOOL DATA  essizizs

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  eirpasne

Refer to DTC P0340.

POWER CIRCUIT INSPECTION  eersssro

1. Key "OFF".

2. Disconnect CMPS connector.
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DTC TROUBLESHOOTING PROCEDURES FL -345

3. key "ON".

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

Specification : B+

5. Is the measured voltage within specification ?
YES

Go to "Signal circuit inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  eic7eoer
1. Check Oepn in signal circuit.

1) Key "OFF".

2) Disconnect CMPS connector.

3) Key "ON".

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

Specification : Approx 12V

5) Is the measured voltage within specification?
YES

Go to "Short to power circuit inspection” procedure

Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.
2. Check Short to power in signal circuit.
1) Key "OFF".
2) Disconnect CMPS connector and PCM connector.

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

Specification : Infinite

4) Is the measured resistance within specifications?
YES

Go to "Ground circuit inspection" procedure.
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Repair Short to power in signal circuit and then, go to "Verification of VVehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eascsair

1. Key "OFF"

2. Disconnect CMPS connector.

3. Key "ON".

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

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

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

6. Is the measured voltage within specification?

=S

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  ecercor

1. CMPS visual check.
1) Key "OFF".
2) Check physical condition of CMPS.
3) Check the projection of cam-shaft visually after remove the CMPS.
4) Is everything O.K?

YES

Go to "CMPS check" procedure.

Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.
2. CMPS check.
1) Key "ON". (Don't disconnect sensors.)

2) Select "vehicle scopemeter" in the menu, and connect channel A of scantool with terminal 2 of CMPS harness
connector.

3) Engine start. And check the signal waveforms.
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SPECIFICATION :

FR [ 2.8 v @l 5.6 v

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

|HOLD| m |UOLT| |GHD | |CHHL| |r1EHU|

SHDFL6815L

4) Is the signal waveform within specifications?

YES

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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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  eeoseorc

Refer to DTC P0340.
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IDTC P0342 CAMSHAFT POSITION SENSOR A CIRCUIT LOW INPUT

COMPONENT LOCATION  essriesc

Refer to DTC P0340.

GENERAL DESCRIPTION  eocsssro

Refer to DTC P0340.

DTC DESCRIPTION  essaere

If the signal input is low with no phase edge PCM sets DTC P0342.

DTC DETECTING CONDITION  esarez7s

Item Detecting Condition Possible Cause
DTC Strategy e Signal check, Low
Enable e Sensor signal requested
Conditions 9 q
Threshold * Poor connection
Value ¢ Signal low and no phase edge e Short to ground in signal
circuit
Diagnostic * CMPS
Time
MIL ON -
Condition 3 driving cycle

SCHEMATIC DIAGRAM  kcsr9a0s

Refer to DTC P0340.

SIGNAL WAVEFORM DATA  Eewsrsor

Refer to DTC P0340.

MONITOR SCANTOOL DATA  eoorrier

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  e7rrszec

Refer to DTC P0340.

POWER CIRCUIT INSPECTION  epacssoa

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

3. Key "ON".
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4. Measure the voltage between terminal 1 of CMPS harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification ?

M=)

Go to "Signal circuit inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  ease232r
1. Check Short in signal circuit.

1) Key "OFF".

2) Disconnect CMPS connector.

3) Key "ON".

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

Specification : Approx 12V

5) Is the measured voltage within specification?

WES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eorrsior

1. CMPS visual check.
1) Key "OFF".
2) Check physical condition of CMPS.
3) Check the projection of cam-shaft visually after remove the CMPS.
4) Is everything O.K?

YES

Go to "CMPS check" procedure.

Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.
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2. CMPS check.
1) Key "ON". (Don’t disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 2 of CMPS harness
connector.

3) Engine start. And check the signal waveforms.

SPECIFICATION :

rr_ [ 2.0 v CINE 5.0 v

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

ThoLD| [UOLT] [6ND | [CHNL] [MENU]

SHDFL6815L
4) Is the signal waveform within specifications?
YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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 e2nssezr

Refer to DTC P0340.
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IDTC P0343 CAMSHAFT POSITION SENSOR A CIRCUIT HIGH INPUT

COMPONENT LOCATION  esarrcs

Refer to DTC P0340.

GENERAL DESCRIPTION  esiseass

Refer to DTC P0340.

DTC DESCRIPTION  esacsoe2

If the signal input is high with no phase edge PCM sets DTC P0343.

DTC DETECTING CONDITION  ezsssers

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Signal check, High

Enable
Conditions

» Sensor signal requested

Threshold
Value

Signal high and no phase edge

Diagnostic
Time

MIL ON
Condition

e 3 driving cycle

Poor connection

Open in signal/ground circuit
Short to power in signal
circuit

CMPS

SCHEMATIC DIAGRAM  esapooss

Refer to DTC P0340.

SIGNAL WAVEFORM DATA  eszsieap

Refer to DTC P0340.

MONITOR SCANTOOL DATA  eronoses

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0340.

POWER CIRCUIT INSPECTION

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

3. Key "ON".
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4. Measure the voltage between terminal 1 of CMPS harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification ?
YES

Go to "Ground circuit inspection” procedure.

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

GROUND CIRCUIT INSPECTION  eeazearo

1. Key "OFF".

2. Disconnect CMPS connector.

3. Key "ON".

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

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

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

6. Is the measured voltage within specification?
YES

Go to "Signal circuit inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  eperarer
1. Check Open in signal circuit.

1) Key "OFF".

2) Disconnect CMPS connector.

3) Key "ON".

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

Specification : Approx 12V

5) Is the measured voltage within specification?
YES

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

2. Check Short to power in signal circuit.
1) Key "OFF".
2) Disconnect CMPS connector and PCM connector.

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

Specification : Infinite

4) Is the measured resistance within specifications?

=S

Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  ecropsar

1. CMPS visual check.
1) Key "OFF".
2) Check physical condition of CMPS.
3) Check the projection of cam-shaft visually after remove the CMPS.
4) Is everything O.K?

M=)

Go to "CMPS check" procedure.

Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.
2. CMPS check.
1) Key "ON". (Don't disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 2 of CMPS harness
connector.

3) Engine start. And check the signal waveforms.
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SPECIFICATION :

FR [ 2.8 v 5.0 v

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

I ||||| ||||||||||
- TIHE UOLT] [GND | [CHNL] [NENU]

SHDFL6815L

4) s the signal waveform within specifications?
YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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  essne14a

Refer to DTC P0340.
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK
1)

GENERAL DESCRIPTION  esairzec

The catalyst’ s efficiency is demonstrated by its ability to oxidize CO and hydrocarbon emissions. The Powertrain Control
Module (PCM) compares the output signals of the front and rear oxygen sensors to determine whether the output of
the rear sensor is beginning to match the output of the front oxygen sensor. Air/fuel mixture compensation keeps the
frequency of the front oxygen sensor high due to the changes from rich-to-lean combusition. The catalyst causes the rear
oxygen sensor to have a lower frequency. As the catalyst wears, the rear oxygen sensor’ s signal trace begins to match
the front oxygen sensor’ s signal trace. That is because the catalyst becomes saturated with oxygen and cannot use the
oxygen to convert hydrocarbon and CO into H, O and CO, with the same efficiency as when it was new. A completely
worn catalyst shows a 100% match between the frequency of the front and rear sensors.

DTC DESCRIPTION  eepocasr

If amplitude of B1S2 is different from the model value during 60 sec under enable conditions, PCM sets DTC P0420.

DTC DETECTING CONDITION  eccoseor

Item Detecting Condition Possible Cause
e Oxygen storage capacity (Deterioration
o E=edy ofCatalytic efficieny)
e Engine speed 1280  3000rpm
e Engine load 28.8 65.3 %
Enable « Catalyst temp.(model) 500 800
Conditions  Closed loop control
« There is not misfire. « Exhaust system
+ There is not malfunction on HO2S / PCSV / ECTS. + B1S2
. ) e Catalyst converter
Threshold  Difference of 'amplitude of downstream O2 sensor’
Value and 'amplitude of model signal’  0.75
Diagnostic
Time 60 sec
MIL ON L
Condition « 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

MONITOR SCANTOOL DATA  eeserors

1. Connect scantool to Data Link Connector(DLC).
2. 1G "ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.HMIL STATUS : ON .~ OFF

Z.DTC STATUS : PRESENT .~ HISTORY

3.DTC BEADMESS FLAG @ COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L

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

]

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal ~ Connector Inspection” procedure

SYSTEM INSPECTION  esspeene

1. Exhaust gas system check.
1) Visual check.
- Check air leakage at junction of HO2S or Catalyst converter.
- Check looseness, poor connection, or damage.
2) Is there something wrong?
YES
Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.

Go to "Component inspection" procedure.

COMPONENT INSPECTION  es4s40a4

1. Rear HO2S(B1S2) check.

1) B1S2 visual check
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- Check assembling state of B1S2. (Check the interference between sensor wiring and exhaust pipe.)
- Check corrosion, contamination, or damage on sensor terminal and connector.

2) Is there something wrong?

=S

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

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

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

2) Check whether the catalyst converter is genuine.

3) After erase the DTC, drive the vehicle more than 60sec sccording to "Enable Conditions" (Refer to "DTC Detect-
ing Condition"). And then, confirm DTC.

4) |s there something wrong?

YES

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

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  e2srrsss

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 conditions 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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OPEN

DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT

COMPONENT LOCATION  eessozrs

GENERAL DESCRIPTION  esaisee

SHDFL6715L

The purge solenoid is a pneumatic device that meters the air and fuel (purge) vapor flow to the purge port. In a sense,
the purge solenoid is comparable to a fuel injector, because the metered purge flow follows the same slope and offset
characteristics. However, the purge solenoid normally runs with a duty cycle at a fixed frequency because the opening
response is significantly slower than a fuel injector. It would not practical to run the solenoid synchronously with engine
events except perhaps at very low RPM. The normal frequencies for the purge solenoid are between 8 and 20 Hz.

DTC DESCRIPTION  esrri700

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

DTC DETECTING CONDITION  esspsoer

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Circuit continuity check, open
Enable
Conditions » Poor connection
Threshold . * Open or Short to ground
¢ Disconnected . L
Value in power circuit
Diaanostic « Open in control circuit
9 e Continuous « PCSV
Time
MIL ON -
Condition e 3 driving cycle

SPECIFICATION  easz301s

Temperature [ ()]

Coil Resistance (Q)

20 (68)

16.0
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SCHEMATIC DIAGRAM
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SIGNAL WAVEFORM DATA  esearres

MIN:=552. Bl HaK: 55.3 U

b 2.8 nS

=]5]

=1

HE

[2E1

B

MO

%) [zoon] [curs| [MENU| [HELP]

Operating| |
Duration

LFJFG00A

NITOR SCANTOOL DATA  ersrasca

Connect scantool to Data Link Connector(DLC).
IG "ON".

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs
menu

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

Read "DTC Status" parameter.

1.1 PIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.MIL STATUS @ ON . OFF

Z.DTC STATUS : PRESENT .~ HISTORY

3.DTC READHESS FLAG : COMPLETE

NUMBER OF DTC : 1 ITEHMS

| PART | |ERAS | [DTAL |

SHDFL6500L

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

[

- History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

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

Go to "Terminal  Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  esesccep

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

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

3. Has a problem been found?

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

Go to "PCSV circuit inspection” procedure.

POWER CIRCUIT INSPECTION  esseions

1. Key "OFF".
2. Disconnect PCSV connector.
3. key "ON".

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

Specification : B+

5. Is the measured voltage within specification ?

YES

Go to "Control circuit inspection” procedure.

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

CONTROL CIRCUIT INSPECTION  eociprae

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

3. Key "ON".
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4. Measure the voltage between terminal 2 of PCSV harness connector and chassis ground.

Specification : Approx 3.5V

5. Is the measured voltage within specification?

6. Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  eepares2

1. PCSV check.
1) Key "OFF".
2) Disconnect PCSV harness connector.

3) Measure the resistance between terminal 1 and 2 of PCSV harness connector.(Component side)

SPECIFICATION :

Temperature [ ()] Coil Resistance (Q)
20 (68) 16.0

CGG21

1. PCSV power
2. PCSV control

SHDFL6819L
4) Is the measured resistance within specification?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

Substitute with a known-good PCSV and check for proper operation. If the problem is corrected, replace
PCSV and then go to "Verification of Vehicle Repair" procedure
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VERIFICATION OF VEHICLE REPAIR  ezreerea

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 conditions 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 P0458 EVAP. EMISSION SYSTEM-PURGE CONTROL VALVE CIRCUIT
LOW

COMPONENT LOCATION  Eegosaoar

Refer to DTC P0444.

GENERAL DESCRIPTION  eaescao:

Refer to DTC P0444.

DTC DESCRIPTION  e1s07a4

If there is Short to ground in PCSV circuit, PCM sets DTC P0458.

DTC DETECTING CONDITION  eissaps:

Iltem Detecting Condition Possible Cause
DTC Strategy ¢ Circuit continuity check, low
Enable
Conditions
* Poor connection
jiflcshald e Short circuit to ground e Short to ground in control
Value 5 .
circuit
Diagnostic O Hohiradns  PCSV
Time
MIL ON .
Condition 3 driving cycle

SPECIFICATION  ezpp2ras

Refer to DTC P0444.

SCHEMATIC DIAGRAM  esez63n8

Refer to DTC P0444.

SIGNAL WAVEFORM DATA  eronsace

Refer to DTC P0444.

MONITOR SCANTOOL DATA  esspcers

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  essrores

Refer to DTC P0444.
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POWER CIRCUIT INSPECTION  &r114ps4
1. Key "OFF"

2. Disconnect PCSV connector.

3. Key "ON".

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

Specification : B+

5. Is the measured voltage within specification ?
YES
Go to "Control circuit inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  earsaass
1. Key "OFF".

2. Disconnect PCSV connector.

3. Key "ON".

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

Specification : Approx 3.5V

5. Is the measured voltage within specification?

6. Go to "Component inspection" procedure.

Repair Short to ground circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eeessano

1. PCSV check.
1) Key "OFF".
2) Disconnect PCSV harness connector.
3) Measure the resistance between terminal 1 and 2 of PCSV harness connector.(Component side)

SPECIFICATION :

Temperature [ ()] Coil Resistance (Q)
20 (68) 16.0
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FL -366 FUEL SYSTEM
CGG21
1. PCSV power
211 2. PCSV control

SHDFL6819L

4) Is the measured resistance within specification?

M=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  easrress

Refer to DTC P0444.
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DTC TROUBLESHOOTING PROCEDURES FL -367

DTC P0459 EVAP. EMISSION SYSTEM-PURGE CONTROL VALVE CIRCUIT
HIGH

COMPONENT LOCATION  ezos6037

Refer to DTC P0444.

GENERAL DESCRIPTION  Eesssssaz

Refer to DTC P0444.

DTC DESCRIPTION  easccirc

If there is Short to power in PCSV circuit, PCM sets DTC P0459.

DTC DETECTING CONDITION  eessoss2

Item Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check, high
Enable
Conditions
e Poor connection
W esintld e Short circuit to battery e Short to power in control
Value .
circuit
Diagnestic » Continuous @ =
Time
MIE O e 3 driving cycle
Condition gcy

SPECIFICATION  ecsioors

Refer to DTC P0444.

SCHEMATIC DIAGRAM  es2r433a

Refer to DTC P0444.

SIGNAL WAVEFORM DATA  escoatas

Refer to DTC P0444.

MONITOR SCANTOOL DATA  eosrroes

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  erecossa

Refer to DTC P0444.
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FL -368 FUEL SYSTEM

POWER CIRCUIT INSPECTION  essesr06

1. Key "OFF".
2. Disconnect PCSV connector.
3. Key "ON".

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

Specification : B+

5. Is the measured voltage within specification ?
YES
Go to "Control circuit inspection” procedure.

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

CONTROL CIRCUIT INSPECTION  esseosss

1. Key "OFF".
2. Disconnect PCSV connector.
3. Key "ON".

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

Specification : Approx 3.5V

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

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

COMPONENT INSPECTION  esasesor

1. PCSV check.
1) Key "OFF".
2) Disconnect PCSV harness connector.

3) Measure the resistance between terminal 1 and 2 of PCSV harness connector.(Component side)
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DTC TROUBLESHOOTING PROCEDURES FL -369
SPECIFICATION :
Temperature [ ()] Coil Resistance (Q)
20 (68) 16.0
CGG21
1. PCSV power
2|1 2. PCSV control

SHDFL6819L

4) Is the measured resistance within specification?

YES

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.

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

VERIFICATION OF VEHICLE REPAIR  e7sers2

Refer to DTC P0444.
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FL -370

021 62 99 92 92

FUEL SYSTEM

[DTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE

GENERAL DESCRIPTION  epscraps

The wheel speed sensor is the essential component that the PCM uses to calculate vehicle speed. This wheel speed
sensor is the active hall-sensor type and good at temperature and noise characteristic. Digital wave is produced as tone
wheel rotate according as hall sensor principle. Frequency of duty wave is changed in proportion to rotation of tone wheel
and PCM gets vehicle speed through ABS/ESP control unit or the wheel speed sensor(In case of non-ABS/ESP vehicle).

DTC DESCRIPTION

E1D429F1

If the vehicle speed signal is below 1.0 Km/h during 2 sec under enable conditions, PCM sets P0501.

DTC DETECTING CONDITION  esore1es

Possible Cause

Item Detecting Condition
DTC Strategy Signal check (implausible)
Engine speed 3000rpm
Enable Engine load  49.5%
Conditions Coolant temperature - 6
Casel . N
Gear position : D or R
Threshold : 3 . - N
Vehicle speed signal during fuel injection 1.0 kPh
Value
Enable Engine speed : 1520~3520rpm
Conditions Coolant temperature -6
Casez Threshold
resho
Ve Vehicle speed signal during fuel cut-off 1.0 kPh
Dlagnosnc 2 sec
Time
MIL ON -
Condition 3 driving cycle

[ABS/TCS Vehicle]
» Poor connection
* Open or short in signal circuit
+ ABS/TCSModule

[Non-ABS/TCS Vehicle]
* Poor connection
* Open or short in power circuit
* Open or short in signal circuit
WSS

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -371
SCHEMATIC DIAGRAM  eaissass
[A/T]
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VSS IG1 ECM [VSS]
Terminal Connected to Function
Cl> 2 1 Chassis Ground Sensor Ground
2 IG1 Battery Voltage (B+)
3 [CGGAK (20) Vehicle Speed 3 PCM CGGA-K (20) VSS Signal
Q Signal [ABS/TCS MODULE]
1
Terminal Connected to Function
3 PCM CGGA-K (20) | Vehicle Speed Signal
= [WSS]
ABSITCS CONTROL MOLULE (CGG41) Terminal Connected to Function
2 1 PCM CGGA-A (60) | WSS Power
2 PCM CGGA-A (45) WSS Signal
WSS
! [CGGA-A (60) WSS Power
2 [CGGA-A (45) WSS Signal

[HARNESS CONNECTORS]

1]
NV
—-— ]

[o4]o3[92]o1]o0[80[sele7]ss[s5|84[as]82[8 1]s0[70l78]77[76]75]74[ 73| [T

[72]71[70]69]68]67[66]65(64]63]62]6 1

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

WWW.DIGITALKHODRO.COM

e N s [ — . s— 413 CGGA-K
50[4948]47[4645[44]43][42]41]40[39]38]37][36]35[34]33[32[31[30] 29
[28]27]26[25}242322 2 1|@[Lo[te[ 176 [15[14[1afiz[1a[ 1o o |8 | 7 | 211
VSS (CGG52) WSS (CGG77) _
— —
I |y |
T~ N N\ N = =
666@060 H @ [5958]5756/55/54]53]52]51] 50] 49] 4847 [46 |
AN AN AN AN AN @ [44[43]a2[41]40[39]38[37]36] 35]34] 33[32]31 |
ofisfiafisfizf11f10) —— c—— c— | cccan
N N AN N N N N
@@@@@@@ b [30]29]28]27]26]25[24]2322]21[20 [19 [ 18] 17] 16]
ANIAS NS ASAINEIN S |15|l4|13|12|'111|10|9|8|7|6|5|ﬂ4|3|2|1|
(- [
ABS/TCS CONTROL MODULE (CGG41) -
ECM
SLDFL7594L
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FL -372 FUEL SYSTEM
[M/T]
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Terminal Connected to Function
Cl) 2 1 Chassis Ground Sensor Ground
2 IG1 Battery Voltage (B+)
|:|— Signal
[ABS/TCS MODULE]
1
Terminal Connected to Function
3 PCM CGGA-K (64) | Vehicle Speed Signal
— [WSS]
ABS/TCS CONTROL MOLULE (CGG41) - -
3 Terminal Connected to Function
1 PCM CGGM-K (79) WSS Power
2 PCM CGGM-K (58) WSS Signal
WSS
1 ic
{CGGA-A (79) WSS Power
g [CGGA-A (58) WSS Signal

[HARNESS CONNECTORS]

94]o3]02]o1[oclsolesla7[86lss]84le3ls281[s0l@l78[77[76]75[74] 73] 5T
72[71[70]63]es]67[es 65@e3}e2]61]60[5o|@57]56[5554[53[52 51 CeeAK
4|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] 1 716 15 [L4]13[12[11]10] 9[8[ 7 |

=
N N
]

VSS (CGG52) WSS (CGG77)
10000000,
(TSRl o]

(23]22) 21)(20[19)1817) |

ABS/TCS CONTROL MODULE (CGG41)

SLDFL7595L
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DTC TROUBLESHOOTING PROCEDURES FL -373

SIGNAL WAVEFORM DATA  emeisn

2}
b

loln
™ pag s E

1&'
=

[m:.-.lng::‘n
L4 _

E T
HoheR

2
Bd

i

3

=
=
=
P
ELTEL
| I |

Ear
|_|ﬁ

Tt
Lo ]

i .

L

L 4T 4.98
_mmmnl [curs| [mEno] [RECD] [HEMU'

_m [2oon| | curs | [mEno | |RECD] |nEMU]

Vehicle Speed from ABSM/TCSM To ECM (0V~12V) Vehicle Speed from Wheel Speed Sensor

] =

SLDFL7820L

MONITOR SCANTOOL DATA  eciapeso

ABS/ESP VEHICLE

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

2. Engine start and drive the vehicle on the road.

3. Monitor the "VSS" parameters on the scantool.(ENG. Control)

4. Monitor the "WHEEL SPEED SENSOR-FR" parameter on the Scantool. (ABS Control or ESP Control)

1.2 CUREEMT DATA 5559 1.Z CUREEMT DATA v
' Y 'Y
® [THAMSAXLE RAMGE SU oM BATTERY VOLTAGE 3.4 A
% |IDLE STATUS OFF 5 UOLT REFERENCE 5.8 U 1z
® |[ENGINE SFEED Z568. rpa FL WHEEL SPEED SNER  18.8 Knh
M UEHICLE SPEED 78.8 knh FR WHEEL SPEED SHER  18.8 Kn’h
SHORT TERM FUEL RL WHEEL SPEED SHER  18.B Kn’h
FR WALWVEC OUT ) ER WHEEL SPEED SHER  18.8 Kn’h
LOMG TERM FUEL=P/LOAD . STEERING SMSR(ST.1) LOW
KNOCK ADAPT [ON=CYL. 1 STEERING SMSR(ET.Z) LOW
v v
Fi# | | PagT | [FULL| | HELF | [GRPH| | BCED | Fi# || SCEN| [FULL| | PaRT | [GRPH] |HELF |

ENG. Control ABS Control or ESP Control

LFJF608A

5. Are the parameters displayed correctly? (Compare with the vehicle speed guage.)
YES

Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.
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021 62 99 92 92

FUEL SYSTEM

Check the DTCs on ABS(ESP) Module first. If there are DTCs on ABS(ESP) Module, Refer to the Trouble Shooting
Guide for ABS(ESP). But, if there isn't DTC on ABS(ESP) Module, go to "Terminal & Connector Inspection” proce-

dure.

TERMINAL AND CONNECTOR INSPECTION

ABS/TCS VEHICLE

E84B96D8

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.

Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION

1. Check short to ground in harness.

1) Key "OFF".

2) Disconnect PCM connector.

3) Disconnect ABS/ESP control unit connector.

E93COBF6

4) Measure resistance between terminal 20/CGGA-K of PCM harness connector and chassis ground. [A/T]
Measure resistance between terminal 64/CGGM-K of ECM harness connector and chassis ground. [M/T]

Specification : Infinite

PCM AIT

CG

GA-K

/=
94[93]92|91|90(89|88/87(86|85/|84[83|
72[71{70]69|68|67166]|65|64/63]62(61

Il [ T T T

28|27]26[25|24{23[22]21]

50[49]48]47]46]45|44|43|42|41|40[39)|

19[18(17]

138]37]36[35[34/|33|32[31|30| 29
CEZEEIREREEE

A\

82|81|80[79[78]77]7675|74| 73 6
60]59(58)57|56|55/54/53(52( 51
] 1

WWW.DIGITALKHODRO.COM

20. Speed Signal
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DTC TROUBLESHOOTING PROCEDURES FL -375

ECM M/T
CGGM-K

64. Speed Signal

o4loslo2fot[ooad]sele7]seles[e4[esls2ls [scl o787 7] 6[75[74 73] 5T
72[71[70]6968[67]6665]64[63]62]6 1[60]59[58]57]56[55[54[53[52] 51

| 1] L1 ] 1] L ] 4
50[49[48[47]46]45[44]43]4pla1[40]39]38]37[36]35][34[33[32[31[30[ 29|
28]27]26[25[24]23]22]21]2p|19]18] 17]16[15[14]13[12]11[10[ o[ 8] 7]

N

SHDFL6822L
5) Is the measured resistance within specification?

YES

Go to "Check open in harness" as follows.

Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check for open in harness.
1) Key "OFF".
2) Disconnect PCM connector.
3) Disconnect ABS/ESP control unit connector.

4) Measure resistance between terminal 20/CGGA-K of PCM harness connector and terminal 3/CGG41 of
ABS/TCS control module harness connector.(A/T)
Measure resistance between terminal 64/CGGM-K of ECM harness connector and terminal 3/CGG41 of
ABS/TCS control module harness connector.(M/T)

Specification : Approx. below 1Q

PCM CGGA-K

94]03[o2[o1]o0[so[8e[e7]se[85[84]83[e2[8 [80[7978[77]76[75[74] 73 .
72[71[70[69]68[67]66]65|64]63[62[61[60]80}79]57[56/55 b4 [53]52 51 H 20. Speed Signal

sofaof48la7[46us]aa]43]42]41Ja0[39]38[37]36[35[34]33[32|31[30[ 29 ..
28]27]26]25]24]23]22]21f20f1 oft8] 1 7161514131211 10[ 9[8[ 7 | 1

@@@@@@@ -
D I AN N N AN

ABS/TCS CONTROL MODULE (CGG41)

SLDFL7823L
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FL -376 FUEL SYSTEM

ECM CGGM-K

/4
o4loslozlo1oolsolege7leclesle4feafels feclo[relrrl7els[74] 73] 5 T5 .
72[71]70]69l68l67]66]65]64]63l62[61[60[59[58[57]56[55]54[53(52 51 64. Speed Signal

[ 1] I 1] 1] I 1] 413

[50[49]48]47]46]45]44[43]48]41]40[39]38[37]36[35[34|33[32|31]30] 29|
28]27[26]2524 2322121 9[8[ 7 16[ 15| 141312 11[10] 9] 8| 7 | L2 1"

\w

0000000
NN AN N AN N SN
16)15{14f13)12{1110)
N AN AN AN AN N AN
(23f22f21f20fa0f1sfa7)
D AN AN SN AN SN N

ABS/TCS CONTROL MODULE (CGG41)

SLDFL7824L
5) Is the measured resistance within specifications?
YES
Go to "Component inspection” procedure.
Repair Open circuit and then, go to "Verification of Vehicle Repair" procedure.
COMPONENT INSPECTION k022031
ABS/TCS VEHICLE
1. ENG "ON".
2. Measure signal waveform of Vehicle Speed from ABS/ESP Control Module to ECM while driving.
SPECIFICATION :
2V PCM AT CGGA-K
: i E:‘ CH 1
i o : E-E Ezag 94]o3]92]o1o0le9]esls7[ec|ssle4ls3le2[e eo7olzal77[rel75]74[ 73] [T
g HE= 15,3 72]71]7069]68[67]66]6564/63[62]61[60[80[79]57]56[55[54]53]52] 51 ne
........... ok | 1 L ] 1] L ]
3 HLIJE i 183 so[49[48]47]46las]4a4]43]42[41]a0[39]38[37]36[35[34[33[32[31[30] 29 ]
_____ _5 Ch o e 28]27]26|25)2423]22 21 2ofiofis [17]6[i5[taf13fiz2[ialio] o] 8] 7 | L2 1L
:r H= £
""" ; CH 2 ECM M/T
: CGGM-K
----- . E‘ 94]93]92|91[90[89[8887|86|85|84|83|82|81(80| 79| 78|77|76|75]|74] 73 55
H : : : : : 72[71[70l69l68[67]6S| 6§|64 63J62]61]60]59]58]57]56]55]54]53[52] 51
5 Y Lo A i . i 3 X [ ] T ] ] T ] 3
1%"'-!"2'1 . E’ H i 7 . L, 50|49]|48|47[46[45[44]43]42]41]40]39|38)37[3635(34[33[32/31|30| 29 :
) : e ' ) i E b ] AT 4.606 28|27|26|25[24[23[22]21{20]19]18]|17|16]|15[14[13[12[11{10[ 9|8 | 7 2|1
aan ] d E e - 3 H - . : - A\ /
| 3% [zoon| [curs] [MEMo] [RECD] [MENU]
SLDFL7825L

3. Is the signal waveform normal?

=S
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FL -377

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. So, check poor connec-
tions and the related circuit between ECM and component thoroughly. Repair as necessary and go to "Verification

of Vehicle Repair" procedure.

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

MONITOR SCANTOOL DATA  eiseesns

NON-ABS/TCS VEHICLE

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

2. Engine start and drive the vehicle on the road.

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

1.2 CURRENT DATA 55/69
A
% |[TRANSAXLE RANGE SU ON
* |IDLE STATUS OFF
% |[ENGINE SPEED 2568. rpn
S JUEHICLE SPEED 78.8 knsh
SHORT TERM FUEL
FR VALVE( OUT )
LONG TERM FUEL-P-/LOAD n
KNOCK ADAPTION-CYL.1
L
|[F1% | [PaRT| [FULL| [HELP| [GRPH| [RCRD|

LFJF613B

4. Are the parameters displayed correctly? (Compare with the vehicle speed guage.)

=S

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

Go to "W/Harness Inspection " procedure.

TERMINAL AND CONNECTOR INSPECTION

NON-ABS/TCS VEHICLE

E7BC2CD1

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.
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FL -378 FUEL SYSTEM

3. Has a problem been found?
=S
Repair as necessary and go to "Verification of vehicle Repair" procedure.
Go to "Power Circuit Inspection” procedure.
POWER CIRCUIT INSPECTION  esciees2

1. Key "ON".

2. Measure voltage between terminal 1/CGG77 of the wheel speed sensor harness connector and chassis ground.
(Don't disconnect the WSS connector.)

Specification : Approx. B+

CGGT77

Q>

1. Power
2. Signal

SLDFL7826L

3. Is the measured voltage within specification?
YES
Go to "Signal Circuit Inspection” procedure.
Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.
SIGNAL CIRCUIT INSPECTION  eseecoac

1. Key "ON".

2. Measure the voltage between terminal 2/CGG77 of wheel speed sensor harness connector and chassis ground.
(Don’t disconnect the WSS connector.)

Specification : 0.7 V or 1.4 V
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DTC TROUBLESHOOTING PROCEDURES FL -379

1. Power
2. Signal
80)

SLDFL7827L

3. Is the measured voltage within specifications?
YES

Go to "Component Inspection" as follows.

Repair Open or Short in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ercasses

NON-ABS/TCS VEHICLE

1. Engine "ON".

2. Measure signal waveform of wheel speed sensor while driving.

SPECIFICATION :

CGG77
||
N 2. Signal

1

_m |200h| |'cu1'15|'|nf:r1d| |EECD| '| HENU '|

SLDFL7828L
3. Is the signal waveform normal?

YES
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FL -380 FUEL SYSTEM

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. So, check poor connec-

tions and the related circuit between ECM and component thoroughly. Repair as necessary and go to "Verification
of Vehicle Repair" procedure.

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

VERIFICATIONOF VEHICLE REPAIR  errs22aa

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 FA(DTAL) and 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"?

=S

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -381
[DTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

COMPONENT LOCATION  ep2aze2s

G

LA

()

’ <
K

‘&{\‘?\

SHDFL6716L

GENERAL DESCRIPTION  eoaric

The ISCA (ldle Speed Control Actuator) is designed to maintain a steady desired idle speed. Idle airflow is adjusted
through the idle air actuator in order to maintain the desired idle speed under various load conditions. Load conditions
vary due to numerous factors, such as engine temperature, air conditioning, electrical load and power steering load.

DTC DESCRIPTION  eopa7se

If actual engine speed is more than 100 rpm lower than desired engine speed, P0506 is set.

DTC DETECTING CONDITION  e7g0a7s6

Item Detecting Condition Possible Cause
DTC Strategy « Rationality check, low
* Vehicle speed = 0
« Coolant temperature 70
* Intake air temperature -6
Enable * No purge valve error
Conditions * ldle status
* No error on the related sensors. « Poor connection
(VSS,ECTS,IATS etc) * Clog in intake air system
« Idle speed control torque  14.84% . Carbon pile
« Engine load 35% . ISCA
Threshold ) ) )
Value « Desired engine speed - Engine speed  100rpm
Diagnostic
Time 8 sec
MIL ON .
Condition 3 driving cycle
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FUEL SYSTEM

SPECIFICATION

EA7D3827

Closing Coil Opening Coil
Temperature [ ()] Resistance (Q) Resistance (Q)
20 (68) 14.6 ~ 16.2 11.1 ~ 12.7

SCHEMATIC DIAGRAM

E4B5D04D
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ISCA (CGG26) PCM
1 EGGA-A (6) ISCA [OPEN] Terminal Connected to Function
control 1 PCM CGGA-A (6) ISCA [OPEN] control
2 ) 2 Main Relay Power supply (B+)
\'_ Main Relay 3 PCM CGGA-A (22) ISCA [CLOSE] control
I 3 ECGGA—A (22) ISCA [CLOSE]
control

[HARNESS CONNECTORS]

lo4]o3[92]91]o0]89[88]87[86]85[84[83[82[81[80[79]78]77[76[75]74] 73]

6
[72[71]70[69]68]67]66[65[64]63]62]6 1]60[59[58]57]56[55]54]53[52[ 51]
[ ] [ ] ] [

]
[50]49[48]47]46|45[44]43]42]41[40]39]38[37[36]35[34[33]32[31[30]29 |

28l27]26[25[2423 ]2 o1 20fLofi8 176 [543l i2[ii[io[ o [ 7 | L2

CGGA-K

5~

CGG26
ISCA

=)
[60 [59]58[57[56]55[54]53[52[51[ 5049 [ 48] 4746 |

[45 [44]a3fa2]a1]40[39]38[37[36[ 35[34]33[32]31 |

30[29[28|27[26[25/24[23|@[21]20 [19 | 18] 17] 16
15|1413[12]11]10| 9 |8 (7 |@[5 |4 [ 3] 21

PCM

CGGA-A
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DTC TROUBLESHOOTING PROCEDURES FL -383
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ISCA (CGG26) ECM
1 [CGGM-K (90) ISCA [OPEN] Terminal Connected to Function
= control 1 ECM CGGM-K (90) ISCA [OPEN] control
2 ) 2 Main Relay Power supply (B+)
\'_ Main Relay 3 ECM CGGM-K (25) ISCA [CLOSE] control
I 3 ECGGM-K (25) ISCA [CLOSE]
control

[HARNESS CONNECTORS]

SIGNAL WAVEFORM DATA

E1EOFD65

1] L L]

:

R (zoon] [cuss| [r=s1 | [eECD] [nEm]

(1 Closing control duty signal at idle
(2 Opening control duty signal at idle

MONITOR SCANTOOL DATA

E14F33A0

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

2. 1G"ON".

[o4]o3fe2lo1[@]sd]sele7[eclasla4aale2]8 807 e[ 7[76[75[74[ 73] [T 2
72|71]70|69]68]67]6665/64]63]62]61]60]59]58]57]56|55[54/53]52] 51
IIIIIIIIIIIIIIII IIIIIIIIIIIII43 CGGM-K
@m [5olas[4g]a7laelasaalas]a2la1]a0]30]ae]37]36[35[34]33[32]31]30] 29]
[28]27]26]@[24]23[22]21]20]1 9[18]17]16[15[14]13[12]11]10[ 9] 8] 7| 2|1
CGG26 g
ISCA ECM
SHDFL6597L

EFNG334A

3. Select"Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs

menu

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -384 FUEL SYSTEM

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.MIL 3STATUS : ON .~ OFF

Z.DTC STATUS @ PRESENT .~ HISTORY

3.DTC READHESS FLAG : COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L

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

W]
- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  errcosia

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.

Go to "System inspection" procedure.
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SYSTEM INSPECTION  ersrcosr

1. Visual Inspection.

1)

2)

Check "Air intake/exhaust system."

Check looseness, deterioration or contamination on air cleaner, throttle body and gasket.

Check contamination, damage or clog on exhaust gas system.

Is the air intake/exhaust system O.K?

YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  &1040077

1. ISCA visual check.

1)
2)
3)
a)

5)

Key "OFF".

Disassemble ISCA.

Check contamination, damage or stuck on ISCA.

Check the operating sound when key turns "OFF" to "ON".

Is ISCA O.K?

=S

Go to "ISCA check" procedure.

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

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

2. ISCA check.

1)
2)
3)

4)

Key "OFF".

Disassemble ISCA.

Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)

SPECIFICATION :

Closing Coil Opening Coil
Temperature [ ()] Resistance (Q) Resistance (Q)
20 (68) 14.6 ~ 16.2 111 ~ 12.7
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FL -386 FUEL SYSTEM

CGG26

L)

1. ISCA opening control
2. Sensor power
3. ISCA closing control

SHDFL6829L

5) Is the measured resistance within specifications?

M=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eosoonce

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 conditions 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 P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

COMPONENT LOCATION  esinorrs

Refer to DTC P0506.

GENERAL DESCRIPTION  ei26n00s

Refer to DTC P0506.

DTC DESCRIPTION

EFB451BB

If actual engine speed is more than 200 RPM higher than desired engine speed, P0507 is set.

DTC DETECTING CONDITION  earazese

Possible Cause

Item Detecting Condition
DTC Strategy « Rationality check, high
¢ Vehicle speed = 0
» Coolant temperature 70
General e Intake air temperature -6
Enable ¢ No purge valve error
Conditions e |dle status
¢ No error on the related sensors.
(VSS,ECTS,IATS, etc)
Enable « Idle speed control torque < -15%
Case | Conditions « Idle speed controller control duty < 17.97%
1 Threshold ired . d . d
T ¢ Desired engine speed - Engine spee -200rpm
Case Threshold | & i
2 Value e Fuel cut-off = 3times
Dlagnostlc . 15 sec
Time
MIL ON -
Condition 3 driving cycle

Poor connection

Leak in intake air system
Carbon pile

ISCA

SPECIFICATION  eszcoee

Refer to DTC P0506.

SCHEMATIC DIAGRAM  e7aroser

Refer to DTC P0506.

SIGNAL WAVEFORM

Refer to DTC P0506.

DATA EAGA6F23
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MONITOR SCANTOOL DATA  eaecass

Refer to DTC P0506.

TERMINAL AND CONNECTOR INSPECTION  esoscrcr

Refer to DTC P0506.

POWER CIRCUIT INSPECTION  esseoess

1.

Key "OFF".
Disconnect ISCA connector.
Key "ON".

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

Specification : B+

Is the measured voltage within specification?
YES

Go to "Control circuit inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  E1oss04e

Key "OFF".
Disconnect ISCA connector and Key "ON".
Measure the voltage between terminal 1 of ISCA harness connector and chassis ground.

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

Specification : 1.3~1.7 V (at terminal 1), Approx 1.7~2.1V (at terminal 3)

5.

Is the measured voltage within specification?
YES

Go to "System inspection” procedure.

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

SYSTEM INSPECTION  egosozs9

1.

Visual inspection.
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1) Key "OFF".
2) Check intake air system
Check assembling state and damage on throttle body gasket.
Check assembling/sealing state and damage on MAFS and PCV valve.
3) Is everything O.K?
YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  eses1as2
1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" to "ON".

5) IsISCA O.K?

YES

Go to "ISCA check" procedure.

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

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

2. ISCA check.
1) Key "OFF".

2) Disassemble ISCA.

3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)

SPECIFICATION :

Closing Coil Opening Coil
Temperature [ ()] Resistance (Q) Resistance (Q)
20 (68) 14.6 ~ 16.2 111 ~ 12.7
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CGG26
1. ISCA opening control
2. Sensor power
3. ISCA closing control

5

SHDFL6829L

5) Is the measured resistance within specifications?

M=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ecsossss

Refer to DTC P0506.
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IDTC P0560 SYSTEM VOLTAGE

COMPONENT LOCATION  en2serss

Fuel ump Rela
W\ TR
il ©
m W KO

GENERAL DESCRIPTION  esoosers

SLDFL7704L

The purpose of the System Voltage is to detect an excessively low or high system voltage that may be caused by a

malfunctioning charging system.

System Voltage is the ignition voltage potential at the Powertrain Control Module (PCM)PCM measures and compares
voltage from ignition key and each relay. With this mechanism, PCM knows if the main relay switch turns on after IG on

or if turns OFF after IG off.

DTC DESCRIPTION  esga001

If ECM detects malfunction in power supply system, ECM sets DTC P0560.

DTC DETECTING CONDITION  eeizoam

Iltem Detecting Condition

Possible Cause

DTC Strategy « Rationality check

Enable
Conditions

Threshold
Value

Diagnostic
Time

MIL ON

Condition * DTC only

» Poor connection
* Open / Short
* Main relay
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SCHEMATIC DIAGRAM

EFFC81D8
(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM
Terminal Connected to Function
Battery Components
T MAIN RELAY i\ 30 Battery Power Supply (B+)
|— & 86 ECM CGGA-A (9) Relay Control
30 87 ~
. o " CGGAK (6) Power Supply 87 Components Power Supply (B+)
LCGGA-A (9) Main Relay Control 85 Battery Power Supply (B+)
87 ECM CGGA-K (6) Power Supply (B+)
[HARNESS CONNECTORS]
85 [94]o3]92]o1]o0]so]8s]s7]86ls5]84]83]82[8 1]80[79]78]77]76]75]74[ 73] 5
|72|71|70|69|68|67|66|65|64|63|62|61 60|59|58|57|56| 55|54|53|52| 51|
87|87 30] s]|| | ceeak
|50|49|48|47|46|45|44|43|42|41|40|39 38|37|36|35|34|33|32|31 [30]29]
86 [28[27]26[25al2322]21[20[10 18] 1716 [15 14 [13[i2[ti[10[ o 8 7 | L2
E63 3 3
MAIN RELAY 8, O
[60 [59]58]57]56]55[54]53][52[51[50] 49] 48]47 46 |
[45 |a4]a3ja2]a1]40[39[38[37[36[ 35| 34 [33]32]31 |
[ ] [ ] [ ] CGGA-A
[30]29]28]27]26]25[24]23[22]21]20 |19 [ 18] 17] 16]
[15[14f3[1211]i0/@[8[7 [6[5 |4 [3]2] 1]
Il I1
=0 [
PCM
SLDFL7598L
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DTC TROUBLESHOOTING PROCEDURES FL -393
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM
Terminal Connected to Function
Battery
-1 MAIN RELAY 30 Battery Power Supply (B+)
|-—/187 86 ECM CGGMK (22) Relay Control
20 o :Z CGGM-K (6) Power Supply 87 Components Power Supply (B+)
8 [CGGM-K (22) Main Relay Control e Batery Power Supply (B4)
87 ECM CGGM-K (6) Power Supply (B+)
[HARNESS CONNECTORS]
85 [o4]o3[o2]o1]o0[so] 888 7]s6]8s5[s4]s3[s2[81]80[7d78[77]76]75]74] 73] :
[72]71]70l69]68]67]66]65]64|63]62|6 1/60[59]58]57[56[5554|53[52] 51]
87 | 87 30| ' - ' L ' 413 CGGM-K
[s0]ag[48]47[a6]45[44]43]42l41]40[39]38[37]36[35[34[33]32[31[30] 29]
86 [28[27]26]25[24[23|@|21]20[19[18]17]16]15]1413]12[11[10] 9|8 7 | L2 !
E63 i
MAIN RELAY
ECM

MONITOR SCANTOOL DATA  essiessc

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

2. IG "ON".

SLDFL7599L

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs

menu

4. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditionsnoted in the freeze

frame data or enable conditions noted in the DTC detecting condition.

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.HIL STATUS : ON .~ OFF

Z2.DTC STATUS : PRESENT .~ HISTORY

3.DTC BEADHESS FLAG : COMPLETE

MUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

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

WWW.DIGITALKHODRO.COM
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[

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  esorsrez

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

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

3. Has a problem been found?

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

Go to "Main relay circuit inspection” procedure.

POWER CIRCUIT INSPECTION  ecesipss

1. Key "OFF".

2. Disconnect Main relay and Key "ON".

3. Measure the voltage between terminal 30 of main relay harness connector and chassis ground.

4. Measure the voltage between terminal 85 of main relay harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification?

YES

Go to "Control circuit inspection” procedure.

Check the fuse(ECU A 30A) between battery and main relay.
Repair Open in power circuit and then go to "Verification of vehicle Repair" procedure.
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CONTROL CIRCUIT INSPECTION  esosceaa

1. Key "OFF".
2. Disconnect main relay and ECM connector.

3. Measure the resistance between terminal 86 of main relay harness connector and terminal 9/CGGA-A of PCM har-
ness connector. (AT)

4. Measure the resistance between terminal 86 of main relay harness connector and terminal 22/CGGM-K of ECM
harness connector. (MT)

Specification : Approx 1Q

E63
85

1. Power from battery
4 2. Relay control
87| s * ] | 30 4. Power from battery
5. Power to component
CGGA-A CGGA-K
[AIT] [M/T]
1 1
u u y/
lﬂ'ﬁlﬂ'?ﬁ% qﬁﬁ'ﬂlﬂ'ﬂ'ﬁ'ﬂ'ﬂ' a4fodlozlo1[eolsoleile7seleslealesleze ec7d7elzrl7e[7s[74 73] [5Ts
45 [44]43142]41140|39|38[37]36[35]34 | 33[32 |31 72]71[70]69l68]67[6d]6564/63]62]6 1[60]59[58]57[56[55/54/53]52[ 51]
[ ] L ] L 1 [ 1] L 1] 1 I 3
50[a9]4847]46[45[44]43]42}41]40[39]38]37[36[35[34]33]32[3 1]30] 29]
[30]29p28]27]26]25]2H[23[22]21]20 [19 [ 18] 17]16] | ’ 1
Cisfiafiafioiiliol 5ls]7 615 14 3121 1] \28|27|26|25|24|23|2, [21]20[1e[18[17[16[15[14[3[12[11[10[ °[8] 7|
1 im| I Im!
= =

SLDFL7832L
5. Is the measured resistance within specification?

=S

Go to "Power supply circuit inspection” procedure.

Repair Open in control circuit and then go to "Verifiation of vehicle Repair" procedure.
POWER SUPPLY CIRCUIT INSPECTION
1. Key "OFF".
2. Disconnect main relay and ECM connector.

3. Measure the resistance between terminal 87 of main relay harness connectorand terminal 6/CGGA-K of PCM har-

ness connector. (AT)
Measure the resistance between terminal 87 of main relay harness connectorand terminal 6/CGGM-K of ECM har-

ness connector.(MT)

Specification : Approx 1Q
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E63
85

1. Power from battery

2. Relay control

87| s % 1 30 4. Power from battery

5. Power to component

86

@

[A/T] CGGA-K CGGA-K
M [M/T]

94]93]92]01]90[s9]s8[87[s6[85]84]83[82]81]80[79] 78[77]76]75[74] 73] (~
615 94]93[02[91|90|80[88|87[s6[8s5[84|83[s2[8 1[80[ 79 78[77[76[75[74] 73
72[71 |70|I69|68|67I|66 |6:5|64|63|?2|e1 60|59|55|3|57|5|6 |55|54||53|52| 51] ne ”Iﬁ'ﬂh'ﬁ'ﬁlﬁmﬂd%aﬁ' 5
) [ 1] I 1] 1] I 1] 4
50[49]48]47]46[45]44]43]42]4 1]40[39]38[37|36]35]34[33[32|31]30[ 29| e 50[a0[a847]a6]45[a4]43[42]41[a0[39]as[37]36[35]34[33]32[31[30 20
28[27]26[25]24]23]22[21]20[19]18[17]16[15[14[13[12[11]10] 9[8[ 7 | 2827]26[25]24]23fp2[21] 201918 17[16[15]14[23[12[11[10] o] 8] 7 | L 21"
\. \.

SLDFL7833L

4. Is the measured resistance within specification?

YES

Go to "Component inspection" procedure.

Repair Open in power supply circuit and then go to "Verification of vehicle Repair" procedure.

SYSTEM INSPECTION  ex74p7a
1. Alternator circuit check
1) Key "OFF".
2) Disconnect alternator connector.
3) Key "ON".

4) Measure the voltage between 1, 2/CGGO06 of alternator harness connector and chassis ground.

Specification : 10.5~12 V
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CGGO06

1.FR
2. Lamp
% {Charging MIL)

SHDFL6836L

5) Is the measured voltage within specification ?
YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  eaegso0:

1. Main Relay Check
1) Key "OFF".
2) Disconnect main relay.
3) Measure the resistance between terminal 30 and 87 of main relay. (Component side)

4) Measure the resistance between terminal 85 and 86 of main relay. (Component side)

SPECIFICATION :

Terminal Power Approval
30~87 NO

YES
85-86 (Approx. 70Q ~ 120Q)

5) Is the measured resistance within specifications?

=S

Go to "Alternator Check" procedure.

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

2. Alternator check
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1) Key "OFF".
2) Check the tension of alternator belt.
3) Check corrosion, damage or looseness of Battery terminal and Alternator terminal.
4) Engine start.
5) Operate electrical parts(Head lamp, Defoger, etc).
6) Measure the voltage at 2000rpm.

Specification : Approx 12.5V ~ 14.5V

7

Is the measured voltage within specifications ?
YES

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR esss240

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 conditions 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 FL -399
IDTC P0561 SYSTEM VOLTAGE UNSTABLE

COMPONENT LOCATION  eccozeec

Refer to DTC P0560.

GENERAL DESCRIPTION  esosszea

Refer to DTC P0560.

DTC DESCRIPTION  ez2pass4

If the system voltage is below 2.54V during 0.2 sec, PCM sets DTC P0561.

DTC DETECTING CONDITION  eoraso1s

Item Detecting Condition Possible Cause
DTC Strategy

Enable
Conditions

Rationality check

* Poor connection

Threshold » Open/short to ground in
* \Voltage 254 V

Value control circuit
Diagnostic A O ok fﬂh?r:grmlg system
Time A ain relay
MIL ON e 3 driving cycle
Condition g cy

SCHEMATIC DIAGRAM  eso21544

Refer to DTC P0560.

MONITOR SCANTOOL DATA  epazau

Refer to DTC P0560.

TERMINAL AND CONNECTOR INSPECTION  epsaizpo

Refer to DTC P0560.

POWER CIRCUIT INSPECTION  eoeoraor

1. Key "OFF".
2. Disconnect Main relay and Key "ON".
3. Measure the voltage between terminal 30 of main relay harness connector and chassis ground.

4. Measure the voltage between terminal 85 of main relay harness connector and chassis ground.

Specification : B+
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FL -400 FUEL SYSTEM

5. Is the measured voltage within specification?

YES

Go to "Control circuit inspection” procedure.

Check the fuse(ECU A 30A) between battery and main relay.
Repair Open in power circuit and then go to "Verification of vehicle Repair" procedure.

SYSTEM INSPECTION  esaorsss
1. Alternator circuit check.
1) Key "OFF".
2) Disconnect alternator connector.
3) Key "ON".

4) Measure the voltage between 2/CGGO06 of alternator harness connector and chassis ground.

Specification : 10.5~12 V

1. FR
2. Lamp
7 {Charging MIL)

SLDFL7836L

5) Is the measured voltage within specification ?

M=)

6) Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  eszeorec

1. Main relay check.
1) Key "OFF".

2) Disconnect Main relay.
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DTC TROUBLESHOOTING PROCEDURES FL -401

3) Measure the resistance between terminal 30 and 87 of main relay. (Component side)

4) Measure the resistance between terminal 85 and 86 of main relay. (Component side)

SPECIFICATION :

Terminal Power Approval
30-87 NO

YES
85~86 (Approx. 70Q ~ 120Q)

LFJF505A

5) Is the measured resistance within specifications?
VES

Go to "Alternator check" procedure.

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

2. Alternator check.
1) Key "OFF".
2) Check the tension of alternator belt.
3) Check corrosion, damage or looseness of Battery terminal and Alternator terminal.
4) Engine start.
5) Operate electrical parts(Head lamp, Defoger, etc).

6) Measure the voltage at 2000rpm.

Specification : Approx 12.5V ~ 14.5V

7) Is the measured voltage within specifications?

=S
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FL -402 FUEL SYSTEM

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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eoeszoes

Refer to DTC P0560.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -403
IDTC P0562 SYSTEM VOLTAGE LOW

COMPONENT LOCATION  eososas?

Refer to DTC P0560.

GENERAL DESCRIPTION  earpscse

Refer to DTC P0560.

DTC DESCRIPTION  eosessor

If the system voltage is 2.54~10 V during 0.2 sec, PCM sets DTC P0562.

DTC DETECTING CONDITION  eseo7a2s

Iltem Detecting Condition Possible Cause
DTC Strategy * Voltage check, low
Enable « Time after engine start 120 sec
Conditions » Vehicle speed 25kph « Poor connection
Threshold ] » Short to ground in control
value e \oltage : 2.54 ~ 10 V cire¥
. . » Charging system
Dlagnosnc . 0.2 sec » Main relay
Time
MIL ON o
Condition e 3 driving cycle

SCHEMATIC DIAGRAM  cossscre

Refer to DTC P0560.

MONITOR SCANTOOL DATA  ecos900a

Refer to DTC P0560.

TERMINAL AND CONNECTOR INSPECTION  eazesscs

Refer to DTC P0560.

POWER CIRCUIT INSPECTION  eisrens

1. Key "OFF".

2. Disconnect Main relay and Key "ON".

3. Measure the voltage between terminal 30 of main relay harness connector and chassis ground.

4. Measure the voltage between terminal 85 of main relay harness connector and chassis ground.

Specification : B+
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FL -404 FUEL SYSTEM

5. Is the measured voltage within specification?

YES

Go to "System inspection” procedure.

Check the fuse(ECU A 30A) between battery and main relay.
Repair Open or short to ground in power circuit and then go to "Verification of vehicle Repair" procedure.

SYSTEM INSPECTION  e1a1rs00
1. Alternator circuit check.
1) Key "OFF".
2) Disconnect alternator connector.
3) Key "ON".

4) Measure the voltage between 2/CGGO06 of alternator harness connector and chassis ground.

Specification : 10.5~12 V

1. FR
2. Lamp
7 {Charging MIL)

SLDFL7836L

5) Is the measured voltage within specification?

M=)

6) Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  espsazep

1. Main relay check.
1) Key "OFF".

2) Disconnect Main relay.
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DTC TROUBLESHOOTING PROCEDURES FL -405

3) Measure the resistance between terminal 30 and 87 of main relay. (Component side)

4) Measure the resistance between terminal 85 and 86 of main relay. (Component side)

SPECIFICATION :

Terminal Power Approval
30-87 NO

YES
85~86 (Approx. 70Q ~ 120Q)

LFJF505A

5) Is the measured resistance within specifications?
VES

Go to "Alternator check" procedure.

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

2. Alternator check.
1) Key "OFF".
2) Check the tension of alternator belt.
3) Check corrosion, damage or looseness of Battery terminal and Alternator terminal.
4) Engine start.
5) Operate electrical parts(Head lamp, Defoger, etc).

6) Measure the voltage at 2000rpm.

Specification : Approx 12.5V ~ 14.5V

7) Is the measured voltage within specifications?

=S
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FL -406 FUEL SYSTEM

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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  esrapsoc

Refer to DTC P0560.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -407
IDTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION  ecoarazc

Refer to DTC P0560.

GENERAL DESCRIPTION  essssr20

Refer to DTC P0560.

DTC DESCRIPTION  eaerson

If the system voltage is over 17 V during 0.2 sec, PCM sets DTC P0563.

DTC DETECTING CONDITION  ezrosess

Iltem Detecting Condition Possible Cause
DTC Strategy » Voltage check, high
Enable « Time after engine start 120 sec
Conditions ¢ Vehicle speed 10 kph
Threshold e Poor connection
Value * Voltage 17V « Charging system
. . * Main relay
Diagnostic
: * 0.2 sec
Time
MIL ON o
Condition e 3 driving cycle

SCHEMATIC DIAGRAM  easssar

Refer to DTC P0560.

MONITOR SCANTOOL DATA  escsoeoo

Refer to DTC P0560.

TERMINAL AND CONNECTOR INSPECTION  esssea00

Refer to DTC P0560.

POWER CIRCUIT INSPECTION  esor1070

1. Key "OFF".

2. Disconnect Main relay and Key "ON".

3. Measure the voltage between terminal 30 of main relay harness connector and chassis ground.

4. Measure the voltage between terminal 85 of main relay harness connector and chassis ground.

Specification : B+
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FL -408 FUEL SYSTEM

5. Is the measured voltage within specification?

YES

Go to "System inspection” procedure.

Check the fuse(ECU A 30A) between battery and main relay.
Repair short in power circuit and then go to "Verification of vehicle Repair" procedure.

SYSTEM INSPECTION  ercasse2
1. Alternator circuit check.
1) Key "OFF".
2) Disconnect alternator connector.
3) Key "ON".

4) Measure the voltage between 2/CGGO06 of alternator harness connector and chassis ground.

Specification : 10.5~12 V

1. FR
2. Lamp
7 {Charging MIL)

SLDFL7836L

5) Is the measured voltage within specification?

M=)

6) Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  ezssesep

1. Main relay check.
1) Key "OFF".

2) Disconnect Main relay.
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DTC TROUBLESHOOTING PROCEDURES FL -409

3) Measure the resistance between terminal 30 and 87 of main relay. (Component side)

4) Measure the resistance between terminal 85 and 86 of main relay. (Component side)

SPECIFICATION :

Terminal Power Approval
30-87 NO

YES
85~86 (Approx. 70Q ~ 120Q)

LFJF505A

5) Is the measured resistance within specifications?
VES

Go to "Alternator check" procedure.

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

2. Alternator check.
1) Key "OFF".
2) Check the tension of alternator belt.
3) Check corrosion, damage or looseness of Battery terminal and Alternator terminal.
4) Engine start.
5) Operate electrical parts(Head lamp, Defoger, etc).

6) Measure the voltage at 2000rpm.

Specification : Approx 12.5V ~ 14.5V

7) Is the measured voltage within specifications?

=S
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FL -410 FUEL SYSTEM

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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ercesirs

Refer to DTC P0560.
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FL -411

DTC P0605
ERROR

INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)

COMPONENT LOCATION

EA5EEB2D

Hﬁnimm Q‘@j 2

ECM/PCM

GENERAL DESCRIPTION

EFC6F5CD

SLDFL7700L

PCM monitors errors through checksum. Every information consists of the combination of 0 and 1, checksum means
summing up all values in a row. Thus, errors are recognized comparing checksum value and the memory value at PCM.

DTC DESCRIPTION

E7B3E4B7

ECM detects the signal exchages between micro-processor and sensor/actuator.

DTC DETECTING CONDITION

E284C5ED

Item

Detecting Condition

Possible Cause

DTC Strategy

« Rationality check (The internal ROM check)

Enable
Conditions

Threshold
Value

* Each check sum of several blocks
(Actual check sum # check sum data)

Diagnostic
Time

MIL ON Condition

* Immediately

1.

Poor connection

MONITOR SCANTOOL DATA

EEA3815E

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

2. 1G"ON".

3. Select"Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs

menu

4. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditionsnoted in the freeze
frame data or enable conditions noted in the DTC detecting condition.
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FL -412 FUEL SYSTEM

5. Read "DTC Status" parameter.

1.1 PIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.HIL STATUS @ ON .~ OFF

Z.DTC STATUS : PRESENT .~ HIZTORY

3.DTC READNESS FLAG : COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | |DTAL|

SHDFL6500L

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

"

]

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  e7oecan

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

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

3. Has a problem been found?

YES

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

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.
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FL -413

VERIFICATION OF VEHICLE REPAIR  ecsonere

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 conditions 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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FL -414 FUEL SYSTEM
IDTC P0625 GENERATOR FIELD/F TERMINAL CIRCUIT LOW

GENERAL DESCRIPTION  eosoacoa

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  esors000

ECM sets DTC P0625 if the ECM detects that the alternator’s output duty signal is 100%.

DTC DETECTING CONDITION  esszg06s

Item Detecting Condition Possible Cause
DTC Strategy « Input signal check
Enable « Engine start after keeping ignition ON
Conditions more than 2 sec.
Threshold ¢ Duty calculated by Alternator PWM signal = 100% * Shortto Grou_nd in harness
Value » Poor connection or damaged
Diagnostic harness
4 * 3 sec.
Time
MIL ON
Condition s L 0Ny

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -415
SCHEMATIC DIAGRAM  esscesy
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Battery
ECM Terminal Connected to Function
I/E32 1 PCM CGGA-K (17) Control
1/ICGG06
Alternator FR [ceeAK (17) control
L [ 2/cGGos
MIL
[HARNESS CONNECTOR]
[o4]os]o2]o1[e0]so|sela7]eeles|e4sals2]s Jso[7al78[77]76]75[74[ 73| [T
[72]71]70l69l68]67]66]65(64]63]62]6 1]60]59]58]57[56]55/54]53[52] 51]
[ ] [ ] ] [ ] 418
SoJas[ag]47[4elA5lal4 2] [40[39]38]37[36[35]34[3332]3 1[30[29 CGGA-K
28[27]26|25/24[23]22[21 [20[19]18|@fi6 [15[14[13[iz[11[10] 9] 8| 7 | L21'
! 1
) U
[60 [59]58]57]56]55[54]53][52[51[50]49 [ 48]47 J46 |
CGG06 145 [44]a3la2]41]40[39[38[37]36[35] 34 33[ 32]31]
ALTERNATOR : : L d ! ’ CGGA-A
[30]29]p8]27]26]25[24]23[22]21]20[19 [ 18] 17[16]
[15[14]13[12[11[10]9[8[7[6[5 4 [ 3]2]1]
iy
(- (I
PCM
SLDFL7903L
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FL -416 FUEL SYSTEM
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Battery
ECM Terminal Connected to Function
I/E32 1 ECM CGGM-K (66) Control
Alternator rr [CCG06 [CaGM-K (66) control
L | 2/cGGo6
MIL

[HARNESS CONNECTOR]

[o4]o3foz[o1[@][so[8g87[ss[ss[s4]a3[s2[8 1[80[79[7e[77]76[75]74 73]
[72]71]70le9l68]67]66]65[64/63]62] 6 1/60[59]58[57[56[55[54]53[52[ 51]
[ J L J J L ]

4|3 CGGM-K
[50[a9]48]47]46|45]44]43[42l41|40]39]38|37|36[35[34/33]32[31]30[ 29]
[28[27]26|@[24]23[22]21] 20 19]18]17[16[15[14]13[12[11]10[ 9[8[ 7 | 2

CGG06 ECM
ALTERNATOR

SLDFL7904L

SIGNAL WAVEFORM AND DATA  esscezsc

rA ENfzev BEEE cupasu rA ENfzev B cHepasy rR BN zev BT cheasu
HINi- B8 inl AVE: B2 U WeE: 106 W [[rni-194. talr gUE: BB U me 1205 U [[AIH: 194 el AUET- BB.1a MR 1B Bed
FHIEL: H. LA M BUTY: ¥1 X FHEL: hid.5H Nz BUTY: 5 X FHEL: #li. 2l  Mx BUTY: O9F X

S

—

S
|

1
|.
1B

B [oon] [cuns] [wiwo | [ssco | [mews| || [ [oon| [cuns| (e (seco] (newo| || [foon ) ERREY (vorr] [cen | [chm| [nem)

Signal waveform at alternator #1 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

SHDFL6837L

MONITOR SCANTOOL DATA  eosseasa

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

2. 1G "ON".

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -417

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

. DTC TITLE

1.MIL STATUS : ON . OFF

2.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BEADHESE FLAG : COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L

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

]

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  epe7ie0o0

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

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

3. Has a problem been found?

YES

Repair as necessary and go to "Verification of vehicle Repair" procedure.
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FL -418 FUEL SYSTEM

Go to "System inspection" procedure.

SYTEM INSPECTION  eorasees

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?
=S
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  e7rsoz

1. With ignition OFF, disconnect alternator connector.
2. Ignition "ON"  Engine "OFF".

3. Measure voltage between terminals 1 of the alternator harness connector and chassis ground.

Specification : Approx. 9~11V

[

Normal waveform with ignition "ON"
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DTC TROUBLESHOOTING PROCEDURES FL -419
FE MR zev EEE cHBB.5V
MIN:- 88.1mU AUE: 8.2 U HMAX: 11.6 U
FREQ:  68.61 Hz DUTY: ?_1“/.,_
' Izooﬁl |'cuﬁs|'|nﬁno'| |l.-'IEC;D|.| HE.HU.|
SHDFL6839L

4. Is voltage within the specification?

VERIFICATION OF VEHICLE REPAIR

YES

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. So, check poor connec-
tions and the related circuit between ECM and component thoroughly. Repair as necessary and go to "Verification
of Vehicle Repair" procedure.

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

ED9D41CE

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 conditions 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 P0626 GENERATOR FIELD/F TERMINAL CIRCUIT HIGH

GENERAL DESCRIPTION  essr623

Refer to DTC P0625.

DTC DESCRIPTION  eccassio

ECM sets DTC P0626 if the ECM detects that the alternator’s output duty signal is 0%.

DTC DETECTING CONDITION  essspoes

Item Detecting Condition Possible Cause
DTC Strategy « Input signal check
Enable . Battf-:-ry voltage. 16V
Conditions . Eng!ne speed : 600 ~ 4000
« Engine coolant temp. 75
Threshold « Open or Short to Power
\r/eT N « Duty calculated by Alternator PWM signal = 0% in harness
aiue e Faulty charging system
Dlagnosnc . 100 sec.
Time
MIL ON
Condition * DTC only

SCHEMATIC DIAGRAM  esrrssse

Refer to DTC P0625.

SIGNAL WAVEFORM AND DATA  essorszs

Refer to DTC P0625.

MONITOR SCANTOOL DATA  eswres

Refer to DTC P0625.

TERMINAL AND CONNECTOR INSPECTION  ecrceps

Refer to DTC P0625.

SYTEM INSPECTION  esoeroes

1.

2.

3.

Start the engine and raise the engine speed to 2,500~3,000 RPM

Turn ON all electrical loads by turning on the headlamps, and by turning on the high blower motor, etc

Monitor the battery(ignition) voltage parameter on the Scantool data list
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DTC TROUBLESHOOTING PROCEDURES FL -421

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. s 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  esssorzo

1. With ignition OFF, disconnect alternator connector.
2. lIgnition "ON"  Engine "OFF".

3. Measure voltage between terminals 1 of the alternator harness connector and chassis ground.

Specification : Approx. 9~11V

CGGO06

1. FR
2. Lamp
% (Charging MIL)

SHDFL6838L

[

Normal waveform with ignition "ON"

4. s voltage within the specification?

YES
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FL -422 FUEL SYSTEM

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. So, check poor connec-
tions and the related circuit between ECM and component thoroughly. Repair as necessary and go to "Verification
of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  e7esosoc

Refer to DTC P0625.
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DTC TROUBLESHOOTING PROCEDURES FL -423
IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT |

GENERAL DESCRIPTION  easosacr

A Malfunction Indicator Lamp (MIL) is used to notify the driver of malfunctions within the monitored powertrain (engine
and transaxle) systems that have an effect on emissions.

DTC DESCRIPTION  esooircr

If there is Open, Short to ground or Short to power in MIL circuit, PCM sets DTC P0650.

DTC DETECTING CONDITION  ecercess

Item Detecting Condition Possible Cause
DTC Strategy « Circuit continuity check, high, low, or open
Enable
Conditions » Poor connection
Threshold * Open or short in
rels N « Short circuit to battery, ground, or disconnected power/control circuit
Value + Instrument cluster
Dagpgstic e Continuous
Time
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FL -424 FUEL SYSTEM

SCHEMATIC DIAGRAM  e24080cs

(A/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MIL PCM
MO01-B (16) - Terminal Connected to Function
I [CGGA-A (51) - MIL Control
MO01-B (16) | PCM CGGA-A (51) MIL Control
@ MO1-A (10) MO1-A (10) IG ON Battery Voltage (B+)
——»1G ON

[HARNESS CONNECTORS]

| | -
lo4]o3[92]o1]o0]so[88]s7]86ls5]84]83][82]8 1[s0[79]78]77[76]75]74] 73] P
12 11|. 9|8|7|6|5|4|3]|2]|% [72]71]70l69]68]67[66]65]64]63]62]6 1]60]59]58[57]56]55[54]53[52] 51]
T ] T ] ] T ] 4 CGGA-K
24 23|22 21{20|19|18|17(16|15|14|13 [50[49]48]47]46[45[44]4342[41]40[39]38[37[36]35]34]33]32[31[30]29 |
[28[27]26[25}24 23222 1[20[10[18[ 1716 15|14 13[i2[1i[10[ o[ 8] 7 | L2 1
MO1-A U )
CLUSTER = =
|5 U
60 [59[58[57[56[55]54]53[52|@] 5049 48]47 [46
45 [44[43[a2]41]40[39]38]37]36| 35[34] 33[32[31
10ol8|7]6]5]4[3]2]1 . | | || ceeaa
I I [30[29]28[27]26[25[24]23[22]21]20 [19 [ 18] 17]16]
|20]19[18[17|@|15]1413]12]11] [ishahsfizfilio[o [e]7 6] 5 4 [a]2]1]
- -
MO01-B L
CLUSTER PCM
SLDFL7600L
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DTC TROUBLESHOOTING PROCEDURES FL -425
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MIL ECM
MO1-B (16) — Terminal Connected to Function
I | CGGM-K (70) - MIL Control
MO01-B (16) [ PCM CGGM-K (70) MIL Control
& MO1-A (10) MO1-A (10) IG ON Battery Voltage (B+)

—»1G ON

[HARNESS CONNECTORS]

12(11|@| 9

24|23|22|21|20|19(18(17(16(15(14 (13 .

MO1-A
CLUSTER

T—=T]

{

[o4]o3]92]o1]a0]so]8s]s7]86ls5]84]83]82]8 1[80[79]78]77[76]75]74[ 73]

[72[71]@]69[68l67]66[65[64]6362]6 1]60[59]58]57]56]55/54[53[52[ 51]
L J 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]L6 [15[14]13[12[11]10[ 9] 8] 7 |

o

(]

CGGM-K

10[ 9] 8|

7]e[5]4[3]|2]1

|I20|19|18|17|.|15|14|13|12|11I|

MO01-B
CLUSTER

ECM

MONITOR SCANTOOL DATA

E8FC1EFA

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

2. 1G"ON".

SLDFL7601L

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’sinformation from the DTCs

menu

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

5. Read "DTC Status" parameter.
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FL -426 FUEL SYSTEM

. 2t NOIL I TE e | b B S S

P DTC TITLE

i1.HIL STATUS : O .~ OFF

. TE STATUS | FRESENT HI 5 TORY

3.DTC READHESE FLAG : COAFLETE

HUMBER OF DTC : 1 ITENS
[ PRBT | [ERAR| DTl |

EFNG321A

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

» History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal and connector inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  ersieior

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.

Go to "MIL circuit inspection” procedure.

POWER CIRCUIT INSPECTION  ecaazeac

1. Key "OFF".

2. Disconnect Cluster connector(M01-A).
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DTC TROUBLESHOOTING PROCEDURES FL -427

3. Measure the voltage between terminal 10 of Cluster harness connector and chassis ground.

Specification : B+

MO1-A

T——T]

0—7
10{9|8|7]|6|5]4[3]2]1

bJ10] 18] 17[16]15]14]13]12]11]

o

4. Is the measured voltage within specification?

o H

SLDFL7840L

=S

Go to "Control ciruit inspection” procedure.

Check the fuse(CLUSTER 10A) between Battery and Engine MIL.
Repair Open or Short in power circuit, and then go to "Verification of vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  esa790sc

1. Key "OFF".
2. Disconnect PCM connector.
3. Key "ON".

4. Measure the voltage between terminal 51/CGGA-A of PCM harness connectorand chassis ground. [A/T]
Measure the voltage between terminal 70/CGGM-K of ECM harness connectorand chassis ground. [M/T]

Specification : B+
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FL -428 FUEL SYSTEM

PCM AIT

CGGA-A
= =1 1

T T

60 |59|58|57(56[55|54/53|52|51[ 50 [ 49 (48147 |46
45 144|43142]41]40(39|38|37|36| 35|34 33| 32|31
[ ] [ ] [ 1

30[29|2827]26|25[24{23[22)21]120 119 | 18[17[16
15[14[13[12|11]10]9 | 8|7 5]413]|2]1
n N

= =]

0

SHDFL6841L

ECM M/T
CGGM-K

/4
o4fosfozlo1loolsslegle7[se[esle4lesle2ls1[sd 7o[7e[77[76[75[74] 73] 5T
72[71]70[69l68[67]66[65/64]63[62[6 1|60[59]58]57]56[55(54]53]52[ 51
| 1] I 1] 1] I 1]
50[40]4e]47]46l45]44]43]42l41]40[39]38[37[36[35[34[33]32[31]30] 29]
28]27[26]25[24 2322 1]2d19]18[ 17 16]15]14[13[12[11]10] 9] 8| 7 | L2

o

5. Is the measured voltage within specification?

Go to "Component inspection" procedure.

Check the MIL bulb.
Repair Open or Short in control circuit, and then go to "Verification of vehicle Repair" procedure.

SHDFL6842L

COMPONENT INSPECTION  e16csas:
1. Key "OFF".
2. Disconnect ECM connector.

3. Short terminal 51 of PCM harness connector to Ground. [A/T]
Short terminal 70 of ECM harness connector to Ground. [M/T]

Specification : Lighting Engine MIL lamp on cluster.
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DTC TROUBLESHOOTING PROCEDURES FL -429

PCM AIT

CGGA-A
= = 1

T T

60 |59|58(57(56|55|54/53[52|51( 50| 49| 48147 |46
45 144143]42]41|40[39|38)137|36| 35(34 (33| 32|31
[ ] [ ] [ 1

30[29|28|27]26[25[24{23|22|21]120 {19 [ 18[17[16
15[14[13|12|11]10]9 | 87 5[(4[3]2]1
n N

= =

o

SHDFL6841L
ECM M/T
CGGM-K
94Jo3lo2lo 1[oolsdsefe7]aelesle4aale2]s fedl77alr7[76[75[74 73] [ s
72[71]70]69l68[67]66]65[64/63]62[6 1]60[59[58[57|56[55[54|53[52[ 51]
[ ] T ] ] T ] 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|46[25]24]23]22]21]20]19]18] 17]16[15[14]13[12[11]10[ 9] 8] 7] !
SHDFL6842L

4. Is the Engine MIL lamp lighting normally?
YES

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. So, check poor connec-
tions and the related circuit between ECM and component thoroughly. Repair as necessary and go to "Verification
of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ersrcers

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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. Is parameter displayed "History(Not Present) fault"?
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FL -430 FUEL SYSTEM

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -431
IDTC P0700 TCU REQUEST FOR MIL ON |

COMPONENT LOCATION  earoszs7

ECM/PCM

SLDFL7700L

DTC DESCRIPTION  esozorcs

If there is(are) DTC(s) of auto-transmission, ECM sets DTC P0700. In this case, check DTC(s) of auto-transmission and
repair it.

DTC DETECTING CONDITION  ecascass

Item Detecting Condition Possible Cause
DTC Strategy e Signal interference
Enable
Conditions « Poor connection
Th\r/zlsﬁé)ld * When TCM demands Egm
Diagnostic
Time

MONITOR SCANTOOL DATA  eenaseeos

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

3. Monitor A/T DTC(Diagnostics Trouble Code) on the scantool.
Then refer to "Automatic-Transmission’s DTC Guide".

VERIFICATION OF VEHICLE REPAIR  essaups

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

3. Are any DTCs present ?
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FL -432 FUEL SYSTEM

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -433
IDTC P1505 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #1

COMPONENT LOCATION  ecssoszo

G

LA

()

’ <
K

‘&{\‘?\

SHDFL6716L

GENERAL DESCRIPTION  en4ssar7

The ISCA (ldle Speed Control Actuator) is designed to maintain a steady desired idle speed. Idle airflow is adjustedthrough
the idle air actuator in order to maintain the desired idle speed under various load conditions. Load conditions vary due
to numerous factors, such as engine temperature, air conditioning, electrical load and power steering load.

DTC DESCRIPTION  esos1490

If there is Open or Short to ground in ISCA(opening coil) circuit, ECM sets DTC P1505.

DTC DETECTING CONDITION  euraocr

Item Detecting Condition Possible Cause

DTC Strategy « Circuit continuity check, low (opening coil)

Vehicle speed = 0
Coolant temperature 70
Intake air temperature -6
Idle status
No purge valve error
No error on the related sensors.

* Open or short to ground
(VSS,ECTS, IATS etc) in control circuit

Threshold » Shorted to ground or disconnected " ISCA

Enable
Conditions
» Poor connection

Value
D|agnost|c « Continuous
Time
MIL ON e 3 driving cycle
Condition gcy
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FUEL SYSTEM

SPECIFICATION

E62503F3

Closing Coil Opening Coil
Temperature [ ()] Resistance (Q) Resistance (Q)
20 (68) 14.6 ~ 16.2 11.1 ~ 12.7

SCHEMATIC DIAGRAM

E1D57499
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ISCA (CGG26) PCM
1 EGGA-A (6) ISCA [OPEN] Terminal Connected to Function
control 1 PCM CGGA-A (6) ISCA [OPEN] control
2 ) 2 Main Relay Power supply (B+)
\'_ Main Relay 3 PCM CGGA-A (22) ISCA [CLOSE] control
I 3 ECGGA—A (22) ISCA [CLOSE]
control

[HARNESS CONNECTORS]

lo4]o3[92]91]o0]89[88]87[86]85[84[83[82[81[80[79]78]77[76[75]74] 73]

6
[72[71]70[69]68]67]66[65[64]63]62]6 1]60[59[58]57]56[55]54]53[52[ 51]
[ ] [ ] ] [

]
[50]49[48]47]46|45[44]43]42]41[40]39]38[37[36]35[34[33]32[31[30]29 |

28l27]26[25[2423 ]2 o1 20fLofi8 176 [543l i2[ii[io[ o [ 7 | L2

CGGA-K

5~

CGG26
ISCA

=)
[60 [59]58[57[56]55[54]53[52[51[ 5049 [ 48] 4746 |

[45 [44]a3fa2]a1]40[39]38[37[36[ 35[34]33[32]31 |

30[29[28|27[26[25/24[23|@[21]20 [19 | 18] 17] 16
15|1413[12]11]10| 9 |8 (7 |@[5 |4 [ 3] 21

PCM

CGGA-A
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FL -435
(M/T)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ISCA (CGG26) ECM
1 EGGM-K (90) ISCA [OPEN] Terminal Connected to Function

control 1 ECM CGGM-K (90) ISCA [OPEN] control
2 Main Relay Power supply (B+)
3 ECM CGGM-K (25) ISCA [CLOSE] control

|—2—> Main Relay
Z Z E I\ 3

[CGGM-K (25) ISCA [CLOSE]

control

[HARNESS CONNECTORS]

SIGNAL WAVEFORM DATA  ecscnsse

oafosloz]o1|@]eolede7leeleslealeale2ls ledlrel7elr7[7e[78[74 73] o To
72]71[70]69]68[67]66]65(64/63]62[61[60[59]58]57[56(55(54(53(52 51
T | T T T T I 4|3 CGGM-K
m so[4o48]47aslas[a443]a2la1]40[39]38[37[36[35[34]33]32]31[30[ 29]
28[27]26|@]24[23[22[21]2019]18[17[16]15]14[13[12[11]10] 98] 7 | 2]t
CGG26 g
ISCA ECM
SHDFL6597L

R B sy R EEs.eu

o o — e ——

L AT

]
il
2 o L

ﬁ [zoon| | cums | [r=-51 | [RECD | |MEMU|

( Closing control duty signal at idle
(2) Opening control duty signal at idle

MONITOR SCANTOOL DATA  &rsssoso

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

2. 1G"ON".

LFJF616A

3. Select"Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs

menu
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FL -436 FUEL SYSTEM

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

DTC TITLE

1.MIL 3STATUS : ON .~ OFF

Z.DTC STATUS @ PRESENT .~ HISTORY

3.DTC READHESS FLAG : COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L

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

W]
- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  escacoez

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.

Go to "Power circuit inspection” procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -437

POWER CIRCUIT INSPECTION  esz62e65

1. Key "OFF".
2. Disconnect ISCA connector.
3. Key "ON"

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

Specification : B+

5. Is the measured voltage within specification?
YES

Go to "Control circuit inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  ess2308c

1. Check Open in control circuit.
1) Key "OFF".
2) Disconnect ISCA connector and ECM connector.
3) Measure the resistance between terminal 1 of ISCA harness connector andterminal 6/CGGA-A of PCM harness

connector. [A/T]
Measure the resistance between terminal 1 of ISCA harness connector andterminal 90/CGGM-K of ECM har-

ness connector. [M/T]

Specification : Below Approx 1Q

PCM A/IT CGG26
1. ISCA opening control

2. Sensor power
I@j 3. ISCA closing control

CGGA-A
= =

=) O

60 [59]58|57|56[55/|54[53|52|5] (5049|4847 [46
|45 144{4342141140[39|38[37|3p| 35|34 333231

[30]29]28]27]26]25]24]23]22]20 [20 [19 [ 18] 17]16]
[15]1413]1211]0] o] 8]7J€]5 [4 [3]2]1]
m! gl

= =l
SHDFL6844L
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FL -438 FUEL SYSTEM

ECM M/T CGG26

1. ISCA opening control
2. Sensor power
I@j 3. ISCA closing control

CGGM-K

94]93]02[9 1]d0[s9] 88 7[s6[ss]84]83[s2[8 1]s0] 79 7&]77[76[75] 74 73]
72[71]70]69l68[67]66]65[64|63]62]6 1[60[59]58]57]56]55[54|53[52[ 51]
]

[ 1] I 1] 1] I 4
50[49[48]47]46]45[44]43]42J41[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]

SHDFL6845L
4) Is the measured resistance within specification?

=S

Go to "Check Short in Control circuit" procedure.

Repair Open in control circuit and then, go to "Verification of Vehicle Repair" procedure.
2. Check Short in control circuit.
1) Key "OFF".
2) Disconnect ISCA connector and ECM connector.

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

Specification : Infinite

4) Is the measured resistance within specification?
YES
Go to "Component inspection" procedure.

Repair Short to ground in control circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecsssai?
1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.

4) Check the operating sound when key turns "OFF" to "ON".

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -439

5) Is ISCA O.K?

YES

Go to "ISCA check" procedure.

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

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

2. ISCA check.
1) Key "OFF".

2) Disassemble ISCA.

3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)

SPECIFICATION :

Closing Coil Opening Coil
Temperature [ ()] Resistance (Q) Resistance (Q)
20 (68) 14.6 ~ 16.2 11.1 ~ 12.7
CGG26

1. ISCA opening control
2. Sensor power
3. ISCA closing control

g

5) Is the measured resistance within specifications?

YES

SHDFL6847L

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

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

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

WWW.DIGITALKHODRO.COM
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FL -440 FUEL SYSTEM
VERIFICATION OF VEHICLE REPAIR  ezpssoar

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 conditions 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 P1506 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #1

COMPONENT LOCATION  e1490490

Refer to DTC P1505.

GENERAL DESCRIPTION  erssioee

Refer to DTC P1505.

DTC DESCRIPTION  ecasacss

If there is Short to power in ISCA(opening coil) circuit, PCM sets DTC P1506.

DTC DETECTING CONDITION  ec7e20s0

Item Detecting Condition Possible Cause

DTC Strategy « Circuit continuity check, high (opening coil)

Vehicle speed = 0

Coolant temperature 70
Intake air temperature -6
Idle status

No purge valve error

No error on the related sensors. 3
(VSS.ECTS,IATS etc) . fi?gurittto power in control

Threshold e Shorted to battery voltage TCA

Enable
Conditions
» Poor connection

Value
Dlagnostlc e Continuous
Time
MIL ON -
Condition e 3 driving cycle

SPECIFICATION  ecieeaps

Refer to DTC P1505.

SCHEMATIC DIAGRAM  ecresost

Refer to DTC P1505.

SIGNAL WAVEFORM DATA  eanscass

Refer to DTC P1505.

MONITOR SCANTOOL DATA  esosres:

Refer to DTC P1505.
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FL -442 FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION  esescass

Refer to DTC P1505.

CONTROL CIRCUIT INSPECTION  ez10525¢
1. Key "OFF".

2. Disconnect ISCA connector.

3. Key "ON".

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

Specification : 1.3~1.7 V

5. Is the measured voltage within specification?
YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  esa7a0co

1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" to "ON".

5) IsISCA O.K?

M=)

Go to "ISCA check" procedure.

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

2. ISCA check.
1) Key "OFF".
2) Disassemble ISCA.
3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)
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SPECIFICATION :

Closing Coil Opening Coil
Temperature [ ()] Resistance (Q) Resistance (Q)
20 (68) 14.6 ~ 16.2 111 ~ 12.7
CGG26

1. ISCA opening control

2. Sensor power
3. ISCA closing control

g

5) Is the measured resistance within specifications?

YES

SHDFL6847L

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

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

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

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P1505.

WWW.DIGITALKHODRO.COM
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FL -444 FUEL SYSTEM

IDTC P1507 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #2

COMPONENT LOCATION  escoron

Refer to DTC P1505.

GENERAL DESCRIPTION  esoroesr

Refer to DTC P1505.

DTC DESCRIPTION  epssseos

If there is Open or Short to ground in ISCA(closing coil) circuit, PCM sets DTC P1507.

DTC DETECTING CONDITION  easiozco

ltem Detecting Condition Possible Cause

DTC Strategy « Circuit continuity check, low (Closing coil)

Vehicle speed = 0

Coolant temperature 70

Intake air temperature -6

Idle status

No purge valve error

(Nvosgr'rzocr:_ro; I,tAq% reetlca)ted SEnsors. . Qpen or sh.ort Fo ground
: i ' in control circuit

Threshold e Shorted to ground or disconnected * BuA

Enable
Conditions
» Poor connection

Value
Dlagnostlc e Continuous
Time
MIL ON -
Condition e 3 driving cycle

SPECIFICATION  essancer

Refer to DTC P1505.

SCHEMATIC DIAGRAM  esooeps?

Refer to DTC P1505.

SIGNAL WAVEFORM DATA  essoreso

Refer to DTC P1505.

MONITOR SCANTOOL DATA  ezrzsscs

Refer to DTC P1505.
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DTC TROUBLESHOOTING PROCEDURES FL -445

TERMINAL AND CONNECTOR INSPECTION  essesen:

Refer to DTC P1505.

POWER CIRCUIT INSPECTION  esoroier
1. Key "OFF".
2. Disconnect ISCA connector.

3. Key "ON".

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

Specification : B+

5. Is the measured voltage within specification?
YES

Go to "Control circuit inspection” procedure.

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

CONTROL CIRCUIT INSPECTION  ersssia

1. Check Open in control circuit.
1) Key "OFF".
2) Disconnect ISCA connector and ECM connector.

3) Measure the resistance between terminal 3 of ISCA harness connector andterminal 22/CGGA-A of PCM harness

connector. [A/T]
Measure the resistance between terminal 3 of ISCA harness connector andterminal 25/CGGM-K of ECM har-

ness connector. [M/T]

Specification : Below Approx 1Q

PCM AT CGG26
1. ISCA opening control
2. Sensor power
3. ISCA closing control
L@— CGGA-A
=1 =1

=) O

60 |59|58]57|56(55[54(53|42|51[50 (49 | 48 |47 [46
|45 144{4342141140(39|38[37|36] 35|34 333231

[30]29]28]27]26]25]24]23]22]21]20 19 [ 18] 17]16]
[15]u4fi3l12f11iol o[ 8] 7 [6]5 [4 [3]2] 1]
m! gl Il I

= =

SHDFL6849L
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FL -446 FUEL SYSTEM

ECM M/T CGG26 1. ISCA opening control

2. Sensor power

3. ISCA closing control

CGGM-K

94]03]o2[df[o0]so] 88 7[se]as]s4[s3[s2[s 1[so 7 7e]77[76[75][74 73]
72[71]70]eblesl67]66]65/64|63l62]6 1[60[59]58]57]56]55[54|53[52[ 51]
[n 1 1] L 1] ]

&}

= | w

1] I 4
50[49[48]4lr|46]45]44]43]42J41[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]

SHDFL6850L
4) Is the measured resistance within specification?

=S

Go to "Check Short in Control circuit" procedure.

Repair Open in control circuit and then, go to "Verification of Vehicle Repair" procedure.
2. Check Short in control circuit.
1) Key "OFF".
2) Disconnect ISCA connector and ECM connector.

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

Specification : Infinite

4) Is the measured resistance within specification?
YES
Go to "Component inspection" procedure.

Repair Short to ground in control circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eosocis
1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.

4) Check the operating sound when key turns "OFF" to "ON".
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5) Is ISCA O.K?

YES

Go to "ISCA check" procedure.

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

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

2. ISCA check.
1) Key "OFF".

2) Disassemble ISCA.

3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)

SPECIFICATION :

Closing Coil Opening Coil
Temperature [ ()] Resistance (Q) Resistance (Q)
20 (68) 14.6 ~ 16.2 11.1 ~ 12.7
CGG26

1. ISCA opening control
2. Sensor power
3. ISCA closing control

g

5) Is the measured resistance within specifications?

YES

SHDFL6847L

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

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

If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.
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FL -448 FUEL SYSTEM

VERIFICATION OF VEHICLE REPAIR esarozis

Refer to DTC P1505.
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IDTC P1508 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #2

COMPONENT LOCATION  eossos21

Refer to DTC P1505.

GENERAL DESCRIPTION  easoanas

Refer to DTC P1505.

DTC DESCRIPTION  eseeos2s

If there is Short to power in ISCA(closing coil) circuit, PCM sets DTC P1508.

DTC DETECTING CONDITION  esczezoe

Item Detecting Condition Possible Cause
DTC Strategy « Circuit continuity check, high (closing coil)
¢ Vehicle speed = 0
» Coolant temperature
Enable * Intake air temperature
o e |dle status
[ Rl e No purge valve error
* No Féwrc?r on the related sensors =geor conmeiR
' e Short to power in control
(VSS,ECTS,IATS, etc) norttop
circuit
Threshold e Shorted to battery voltage TCA
Value
PI=EIr O e Continuous
Time
MIL ON .
Condition e 3 driving cycle

SPECIFICATION  esraseos

Refer to DTC P1505.

SCHEMATIC DIAGRAM  eeasrss

Refer to DTC P1505.

SIGNAL WAVEFORM DATA  erpaeiop

Refer to DTC P1505.

MONITOR SCANTOOL DATA  Eeieazozo

Refer to DTC P1505.
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FL -450 FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION  esaseven

Refer to DTC P1505.

CONTROL CIRCUIT INSPECTION  ees2iras
1. Key "OFF".

2. Disconnect ISCA connector.

3. Key "ON".

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

Specification : 1.7~2.1V

5. Is the measured voltage within specification?
YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  erase1sc

1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" to "ON".

5) IsISCA O.K?

M=)

Go to "ISCA check" procedure.

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

2. ISCA check.
1) Key "OFF".
2) Disassemble ISCA.
3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)
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SPECIFICATION :

Closing Coil Opening Coil
Temperature [ ()] Resistance (Q) Resistance (Q)
20 (68) 14.6 ~ 16.2 111 ~ 12.7
CGG26

1. ISCA opening control

2. Sensor power
3. ISCA closing control

g

5) Is the measured resistance within specifications?

YES

SHDFL6847L

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

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

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

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P1505.
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FL -452 FUEL SYSTEM
IDTC P1550 KNOCK SENSOR EVALUATION IC

COMPONENT LOCATION  easscees

SHDFL6712L

GENERAL DESCRIPTION  essessas

Knocking is a phenomenon characterized by undesirable vibration and noise that can cause engine damage. A knock
sensor (KS) is mounted on the cylinder block and senses engine knocking. A knocking vibration from the cylinder block
is applied as pressure to the piezoelectric element. A knock sensor (KS) detects vibration when RPM rises or drops and

generates voltages based on this vibration. The PCM controls the ignition timing based on the amplitude and frequency
of the knock sensor signal. For example, if engine knocking occurs, the ignition timing is retarded to prevent it.

DTC DESCRIPTION 223065

If the knock sensor signal is outside the acceptable parameter, P1550 is set.

DTC DETECTING CONDITION  esasrreo

Item Detecting Condition Possible Cause
DTC ¢ Circuit continuity check, pulse test
CASE Strategy
1 Threshold  Integrator value difference (End value -
Value Start value) 4V
DTC

e Circuit continuity check, zero test « Poor connection

» Open or short in control

 Integrator gradient 200 V/sec circuit
» Knock sensor

CASE Strategy
2 Threshold
Value
DTC
CASE Strategy

3 Threshold
Value

« Parity check

¢ Number of parity errors 5

Diagnostic Time e Continuous
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SPECIFICATION

EB2244AA

Item

Specification

Capacitance (pF)

950 ~ 1,350

SCHEMATIC DIAGRAM

EF7E85C1
(AIT)
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
KS (CGG23) ECM
PR S Terminal Connected to Function
; [CGGA-A (30) GND
|:::| ; ; 1 PCM CGGA-A (30) Sensor Ground
2 : 2 PCM CGGA-A (15 KS Singal
;____________ [ [CGGA-A (15) KS Signal 19 g
[HARNESS CONNECTORS] 1
94]03[92[91[90]89[88]87]86]s5]84]83]82]8 1[80[79]78]77[76[75[74] 73] 5
72[71]70[69]68[67[66[65|64/63]62]6 1]60]59[58[57[56/55(5453[52] 51] CGGA-K
[ ] [ ] ] T ] 418
50[49]48]47|4645[44]43]42]41]40[39]38]37[36[35][34]33]32]31[30[29 |
28[27]26[25]24]232221]2010[18[17}16[15[14[13[12[11[10] 9] 8] 7 | 21
1 1 !
U U
[60 [59]58]57]56]55[54]53]52[5 1] 50] 49 48[47 [46 |
145 |a4]43J42[41]40]39[38]37[36] 35[34[33]30[31 |
CGG23 [ =3 i ] — ]
KNOCK SENSOR @ [29]28]2726[252423]22]21[20 [19 [ 18[17]16] CCGAA
@ [1413[12h11f1i0[9]8]7[6][5[4 [3]2]1]
[l [l
-y -
PCM
SHDFL6590L
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FUEL SYSTEM

(M/T)

[CIRCUIT DIAGRAM]

KS (CGG23)

[CONNECTION INFORMATION]

ECM
QT ~ Terminal Connected to Function
CGGM-K (32) GND
= (32) 1 ECM CGGM-K (32) Sensor Ground
2 — ) 2 ECM CGGM-K (11) KS Signal
{CGGM-K (11) KS Signal
[o4]o3]o2[o1]e0[so[e8[e7[ee[ssle4]e3[s2[8 [eq[77el77[76[75]74] 73] [ -
[72]71]70]69]68]67]66]65[64]63l62]61]60[59]58[57]56]55[54]53[52[ 51]
C—J T C—J T 413 CGGM-K
s0[49]4847]46[45[44]43[42J41]40[39]38[37]36[35[34[33[@[31[30] 29
[28[27]26[25]24[23]22[21]20[19[18[17[16]15[14[13[ 12|@[10[ 9] 8| 7 | L2 1

CGG23
KNOCK SENSOR

ECM

SIGNAL WAVEFORM DATA

EB90F2F3

GEMERAL SENSOH

1.8 nE

TN =54Z . Snll AKX 325, Tml

-

_W|EODH||CLIR3||H-ST||HEHLI||HELP|

This is a normal signal waveform of knock sensor. Generally, there would be much more noise on

knock sensor signal than the others.

MONITOR SCANTOOL DATA

ECBB081C

1. Connect scantool to Data Link Connector(DLC).
2. IG "ON".
3.

menu

WWW.DIGITALKHODRO.COM
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LFJF564A

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs

021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -455

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

1.4 AMBIENT CONDITIONS

NUMBER OF DIC : 1 ITEMS

| PART | | ERAS | | DTAL |

1.MIL STATUS : ON . OFF

2.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BREADHESS FLAG : COMPLETE

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

W]

- History fault : DTC occurred but has been cleared.

- Present fault : DTC is occurring at present time.
YES

SHDFL6500L

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

procedure.

Go to "Terminal  Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  easscsoa

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?

M=)

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

Go to "Knock sensor circuit inspection" procedure.

WWW.DIGITALKHODRO.COM
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FL -456 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  epapears

1. Key "OFF".

2. Disconnect Knock sensor connector.

3. Key "ON".

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

5. Measure the voltage between terminal 2 of knock sensor harness connector and chassis ground.

Specification : Approx 2.4V

CCG23

1. Sensor signal A
2. Sensor signal B

.44

6. Is the measured voltage within specification?

SHDFL6803L

WIES
Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  esrasar2
1. Check Knock sensor.
1) Substitute with a known - good Knock sensor and check for proper operation.
2) Is the signal normal?
YES

Replace Knock sensor and go to "Verification of Vehicle Repair" procedure.

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  eorazesr

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 conditions 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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FL -458 FUEL SYSTEM
IDTC P1560 KNOCK CONTROL SPI (SERIAL PORT INTERFACE) CHECK |

COMPONENT LOCATION  e2s74p1e

Refer to DTC P1550.

GENERAL DESCRIPTION  easrooe7

Refer to DTC P1550.

DTC DESCRIPTION  eseseser

Knock sensor signal is inputted to CPU through SPI(Serial Port Interface). By the way, if there is malfunction between
SPI and CPU, PCM sets DTC P1560.

DTC DETECTING CONDITION  eosessee

ltem Detecting Condition Possible Cause

DTC Strategy e SPI communication check

Enable
Conditions

Threshold » Poor connection
Value e Number of SPI errors 1

Diagnostic

4 ¢ Continuous
Time

SPECIFICATION  ecessics

Refer to DTC P1550.

SCHEMATIC DIAGRAM  ess0aass

Refer to DTC P1550.

SIGNAL WAVEFORM DATA  e4s9p0F4

Refer to DTC P1550.

MONITOR SCANTOOL DATA  eecieoor

Refer to DTC P1550.

TERMINAL AND CONNECTOR INSPECTION  earscans

Refer to DTC P1550.

VERIFICATION OF VEHICLE REPAIR  esorancs

Refer to DTC P1550.
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IDTC P2096 POST CATALYST FUEL TRIM SYSTEM TOO LEAN (BANK 1) |

COMPONENT LOCATION  espieor

Catalytic Converter

SHDFL6718L

GENERAL DESCRIPTION  esssrizs

The catalyst” s efficiency is demonstrated by its ability to oxidize CO and hydrocarbon emissions. The Powertrain Control
Module (PCM) compares the output signals of the front and rear oxygen sensors to determine whether the output of
the rear sensor is beginning to match the output of the front oxygen sensor. Air/fuel mixture compensation keeps the
frequency of the front oxygen sensor high due to the changes from rich-to-lean combusition. The catalyst causes the rear
oxygen sensor to have a lower frequency. As the catalyst wears, the rear oxygen sensor’ s signal trace begins to match
the front oxygen sensor’ s signal trace. That is because the catalyst becomes saturated with oxygen and cannot use the
oxygen to convert hydrocarbon and CO into H, O and CO. with the same efficiency as when it was new. A completely
worn catalyst shows a 100% match between the frequency of the front and rear sensors.

DTC DESCRIPTION 121510

If the B1S1 signal is advanced compared to the B1S2 controller value, P2096 is stored.
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FUEL SYSTEM

DTC DETECTING CONDITION  ezaciaer

ltem Detecting Condition Possible Cause
DTC 02 sensor characteristic line shift
Strategy
Dew point end detected
Required lambda = 1
Battery voltage 10.7v
Enable Exhaust gas temperature (model) 600 ~ 800
Conditions No upstream O2 sensor error or downstream
02 sensor ready
. . I
1000rpm  Engine speed  3800rpm . (ljecl)tgsys(thlc/Jg\Srter
Engine load : 15 ~ 80 %
Threshold
Value The second controller by B1S2  1sec
Dlagnostlc 15 sec
Time
MIL ON -
Condition 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SIGNAL WAVEFORM

DATA ED925F79

A

e

HO2S(S1)
3

i EiEezv 1.8s [Fflezv |

S 1 ,~ b
| 1 |r_\.'.l | '|_ [ II
il CE e S

I.l-a—l—'r.-H_l_—L—‘—- - -—H-—J

HO2S(S2)

[HoLD | [TInHE| [woLT | | chL | [mEMU|

[ -

MONITOR SCANTOOL DATA  eessiics

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

2. 1G "ON".

LFJF669A

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs

menu

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

5. Read "DTC Status" parameter.
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FL -461

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.HIL STATUS : ON . OFF

3.DTC BEADNESS FLAG @ COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

Z.DTC STATUS : PRESENT .~ HISTORY

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

]

- History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

SHDFL6500L

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

procedure.

Go to "Terminal  Connector Inspection" procedure

SYSTEM INSPECTION  eo78anao

1. Check clog on Exhaust gas system
1) Key "OFF".
2) Check clog on muffler or catalyst converter.
3) Is Exhaust gas system 0O.K?

=S

Go to "Intake air system check" procedure.

Repair as necessary and go to "Verification of vehicle Repair" procedure.
2. Intake air system check.

1) Check leakage on Intake air system
Check looseness, deterioration or contamination on throttle body and gasket.

Check contamination, damage or crack on intake manifold, ISCA and injectors.

Check for contamination or sticking on the ISCA assembly.
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FL -462 FUEL SYSTEM

2) Is there any leakage?

YES

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

Go to "Fuel line check" procedure.
3. Fuel line check.
1) Check "Fuel line system"
Check looseness of connectors on fuel line.
Check looseness, damage, or interference of vacuum hose on fuel line.
Check damage, leakage or bending on fuel line pipe.

2) s fuel line normal?

=S

Go to "Fuel line pressure check” procedure.

Repair as necessary and go to "Verification of vehicle Repair" procedure.
4. Fuel line pressure check.
1) Key "OFF".
2) Disconnect a fuel pump relay.
3) Engine start and wait until engine stop. and then key "OFF".
4) Connect a fuel pump relay.
5) Connect fuel pressure guage using the correct adapter.

6) Start the engine and record fuel pressure.

Specification : Approx. 3.5 kg/cmz

Fuel Pressure Gage and Hose

Fuel Pressure Gage Connector
(09353-24100)

(09353-24000)

Delivery Pipe

Fuel Pressure Gage Adapter ©
(09353-38000)

EFNG335A
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7) Is the fuel pressure normal?

YES

Go to "Component inspection" procedure.

Check clogging on the fuel filter.
Check the supply pressure of fuel pump.
Repair as necessary and go to "Verification of vehicle Repair" procedure

COMPONENT INSPECTION  essserss

1. PCV(Positive Crankcase Ventilation) valve check.
1) Key "OFF".
2) Disconnect PCV valve.
3) Check the movement of plunger by putting in and out a thin stick.
4) |Is the movement of plunger normal?

YES

Go to "injectors check" procedure.

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

2. Injector check
1) Key "OFF".
2) Disconnect injectors.
3) Check clog on injectors.

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

SPECIFICATION :

Temperature [ ()] Resistance (Q)
20 (68) 13.8 ~ 15.2
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FL -464 FUEL SYSTEM

1. Injector Power
2 \ 1 2. Injector control

o

LFJF483A

5) Is the measured resistance within specifications ?

YES

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

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

3. Sensors related to air/fuel ratio check.

1) Check the output data of sensors related to air/fuel ratio (HO2S, MAPS, TPS, ECTS, PCSV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors normal?

M=)

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ews072

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 conditions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. Is parameter displayed "History(Not Present) fault"?
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M=)

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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[DTC P2097 POST CATALYST FUEL TRIM SYSTEM TOO RICH (BANK 1) |

COMPONENT LOCATION  e2190524

Refer to DTC P2096.

GENERAL DESCRIPTION  ess2azro

Refer to DTC P2096.

DTC DESCRIPTION  epsirior

If the B1S1 signal is retarded compared to the B1S2 controller value, P2097 is stored.

DTC DETECTING CONDITION  easszans

ltem Detecting Condition Possible Cause
DTC e 02 sensor characteristic line shift
Strategy
e Dew point end detected
¢ Required lambda = 1
e Battery voltage > 10.7V
Enable ¢ Exhaust gas temperature (model) :600 ~ 800
Conditions e Catalyst temperature(modeled) > 300
. gcz) upstream %2 sensor error or downstream . Catalyst converter
sensor ready - HO2S (B1S1)
e There is no misfire
Threshold h I
TS e The second controller by B1S2 -1 sec
Dlagnost|c . 15 sec
Time
MIL ON .
Condition 3 driving cycle

B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SIGNAL WAVEFORM DATA  kosrocae

Refer to DTC P2096.

MONITOR SCANTOOL DATA  eeesac

Refer to DTC P2096.

SYSTEM INSPECTION  ess2naar

1. Check clog on Exhaust gas system
1) Key "OFF".

2) Check clog on muffler or catalyst converter.
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3) Is Exhaust gas system O.K?

=S

Go to "Intake air system check" procedure.

Repair as necessary and go to "Verification of vehicle Repair" procedure.
2. Intake air system check.
1) Check clog on Intake air system"
Check clog of air-cleaner.

Check deterioration or contamination on throttle body and gasket.
Check for contamination or sticking on the ISCA assembly.ls there any problem?

YES

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

Go to "Fuel line check" procedure.
3. Fuel line pressure check.
1) Key "OFF".
2) Disconnect a fuel pump relay.
3) Engine start and wait until engine stop. and then key "OFF".
4) Connect a fuel pump relay.
5) Connect fuel pressure guage using the correct adapter.

6) Start the engine and record fuel pressure.

Specification : Approx. 3.5 kg/cm?

Fuel Pressure Gage and Hose
(09353-24100)

Fuel Pressure Gage Adapter
(09353-38000)

7) s the fuel pressure normal?

WWW.DIGITALKHODRO.COM
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FL -468 FUEL SYSTEM

M=)

Go to "Component inspection” procedure.

Check clog or stuck of the valve in a fuel pressure regulator.
Check the supply pressure of fuel pump.
Repair as necessary and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  erssssie

1. PCV(Positive Crankcase Ventilation) valve check.
1) Key "OFF".
2) Disconnect PCV valve.
3) Check the movement of plunger by putting in and out a thin stick.

4) Is the movement of plunger normal?
YES

Go to "PCSV check" procedure.

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

2. PCSV check.
1) Key "OFF".
2) Disconnect PCSV and vacuum hose.
3) Apply a vacuum by a hand vacuum gauge on PCSV.

4) Does PCSV keep the vacuum condition normally?
YES

Go to "Injector check" procedure.

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

3. Injector check
1) Key "OFF".
2) Disconnect injectors.
3) Check clog on injectors.

4) Measure the resistance between terminal 1 and 2 of injectors(Component side).
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SPECIFICATION :

Temperature [ ()] Resistance (Q)
20 (68) 13.8 ~ 15.2

1. Injector Power
2 ) 1 2. Injector control

@

LFJF483A

5) Is the measured resistance within specifications ?
YES

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

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

4. Sensors related to air/fuel ratio check.

1) Check the output data of sensors related to air/fuel ratio (HO2S, MAPS, TPS, ECTS, PCSV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors normal?
YES
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. So, check poor

connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ese4999

Refer to DTC P2096.
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DTC P2232 HO2S SIGNAL CIRCUIT SHORTED TO HEATER CIRCUIT
(SENSOR 2)

COMPONENT LOCATION  essssoco

HO2S [Bankl/Sensor 2

NERN

SHDFL6706L

GENERAL DESCRIPTION  erez6090

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

DTC DESCRIPTION  eassors

IIf the counter that records rapid signal voltage changes is more than 5times, P2232 is set

DTC DETECTING CONDITION  eranerer

Item Detecting Condition Possible Cause
DTC _ _
Strategy Rationality check

After enough heated

Enable « Battery voltage 10.7v « Poor connection
Conditions e Catalyst temperature (model) 300 - Short to power in signal
» Time after dew point end detected 10 sec circuit
Threshold « Counter of [ ushk 2V within 0.04 secafter * HOZS (B1S2)
Value heater on-off ] 5 times
Diagnostic -
Time 3 driving cycle

ushk : Sum of the signal voltage change value (B1S2)
B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  eemprczo

Specification 0.1 ~ 0.9v
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SCHEMATIC DIAGRAM

(AIT)

EDF37C70

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [B1/S1] (CGG16) PCM HO2S [Bank 1/ Sensor 1]

3 Terminal Connected to Function

4 1 PCM CGGA-K (35) HO2S [B1/S1] Signal
J_|_|_|_|_|_‘ ECGGA-A (34) Heater Control 2 PCM CGGA-K (31) Sensor Ground

1 = 3 Main Relay Power Supply (B+)
= LCGGAK (35) HO2S [BL/S1] Signal 4 PCM CGGA-A (34) Heater Control

2 [ HO2S [Bank 1/ Sensor 2]

CGGA-K (31) GND
= S Terminal Connected to Function
1 PCM CGGAK (13) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 PCM CGGA-K (9) Sensor Ground

s ® 3 Main Relay Power Supply (B+)

4 4 PCM CGGA-A (33) Heater Control
S ECGGA-A (33) Heater Control

1
T [CGGAK (13) HO2S [B1/S2] Signal

2

[CGGAK (9) GND
A\
Main Relay

[HARNESS CONNECTOR]

[o4]o3]92[o1]o0]89]88]87[s6]ss5]84]83[82[8 1]80[79[78[77[76]75[74] 73]
[72]71]70l69l68]67]6665[64]/63]62]6 1[60]59]58]57]565554]53[52[ 51]

e e T 41310l | cGGA-K
[B0]49]48[47]46]45]a4]43]42]41[40]39]38[37[36 [@[34]33[32[@[30]29 | :
28]2726|2524[23]p2[21 |20 9] 18[ 17116 [15 14 @ i2[ 1 [10l@] 8| 7 | L2

= =

U U
[60 [59]58]57]56]55[54]53][52]51] 50[49 [ 48]47 [46
145 [44]43l42]41]40[39]38[37]36] 35| @ | @] 32]31

CGG16 CGG22
HO2S [B1/S1] HO2S [B1/S2] L 1 [ 1 L 1 CGGA-A
[30]29]28]27]26]25[24]23[2221]20 [19 [ 18] 17]16]
[15]14[13]1211[10] 9| 8[7 6] 5[4 [ 32 [ 1]
1 /-y -
PCM
SHDFL6575L
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(M/T)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

HO2S [B1/S1] (CGG16) ECM HO2S [Bank 1/ Sensor 1]
3 Terminal Connected to Function
4 1 ECM CGGM-K (54) HO2S [B1/S1] Signal
J_|_|_|_|_|_‘ ECGGM—K (72) Heater Control 2 ECM CGGM-K (38) Sensor Ground
1 3 Main Relay Power Supply (B+)
~ .
= LCGGM-K (54) HO2S [B1/S1] Signal 4 ECM CGGM-K (72) Heater Control
2 [ HO2S [Bank 1/ Sensor 2]
CGGM-K (38) GND - -
= 8) Terminal Connected to Function
1 ECM CGGM-K (36) HO2S [B1/S2] Signal
HO2S [B1/S2] (CGG22) 2 ECM CGGM-K (16) Sensor Ground
3 3 Main Relay Power Supply (B+)
4 4 ECM CGGM-K (71) Heater Control
J_|_|_|_|_|_‘ ECGGM-K (71) Heater Control
1
1 ECGGM-K (36) HO2S [B1/S2] Signal
2
[CGGM-K (16) GND
\
Main Relay

[HARNESS CONNECTOR]

94]03]92[91]o0[89[88[87]8685]84[83[82[8 1]80[79]78[77[76[75]74] 73|
|70|69|68|67|66|65|64|63|62|61 |60|59|58|57|56|55| 53[52[ 51]

Al
(&)

8 CGGM-K

50[49]48 47 46 45 44 43 [42]41 4o [].J..-

CGG16 CGG22

HO2S [B1/S1] HO2S [B1/S2] ECM

SHDFL6576
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SIGNAL WAVEFORM DATA  Eiersocoe

[HoLD| [TIME] [voLT] [CHNL] [MENU |
The amplitude of the signal output of the rear HO2S is small compared to the front HO2S because the rear

HO2S detects emission gas purified by the catalytic converter.
This is the normal signal waveform of the rear HO2S at idle.

LFJF451A

MONITOR SCANTOOL DATA  es01000

1. Connect scantool to Data Link Connector(DLC).
2. IG "ON".

3. Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC'sinformation from the DTCs
menu

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

5. Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.MIL STATUS : ON .7 OFF

Z.DTC STATUS @ PRESENT .~ HISTORY

3.DTC BEADNESS FLAG : COMPLETE

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | | DTAL |

SHDFL6500L
6. Is parameter displayed "History(Not Present) fault"?

[

- History 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 wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  eroricas

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?

M =S
Repair as necessary and go to "Verification of vehicle Repair" procedure.

Go to "B1S2 circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  episssro
1. IG "OFF".

2. Disconnect HO2S(B1/S2) connector.

3. IG"ON" ENG "OFF".

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

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

=S

Go to "Component Inspection" procedure.

Repair short to power in signal circuit and then, go to "Verification of Vehicle Repairprocedure.

COMPONENT INSPECTION  esccoces

1. Visual Inspection.

1) IG "OFF"
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2) Disconnect HO2S(B1/S2) connector.
3) Check that HO2S(B1S2) is contaminated or damaged by foreign materials.
4) Has a problem been found?

=S

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. So, check poor
connections and the related circuit between ECM and component thoroughly. Repair as necessary and go to
"Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  easprezo
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 conditions 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 U0001 CAN COMMUNICATION MALFUNCTION

GENERAL DESCRIPTION  eiserro2

As vehicles electronically controlled, various control unit is applied to vehicle and several units are controlled based on
the signals from the sensors. Therefore sharing signals of sensors and information is required. To meet this requirement,
CAN communication type, which is insensible to external noises and whose communication speed is fast, is applied to
power train control.

Sharing signals from RPM, APS, gear shifting, torque reduction in ESP, ABS and various modules, addtive control is
performed.

DTC DESCRIPTION  esscrocs

If it is impossible to communicate through internal or external CAN line over 500ms, PCM sets DTC U0O001.

DTC DETECTING CONDITION  ezo38774

ltem Detecting Condition Possible Cause
DTC Strategy e CAN communication status check
Enable  Battery voltage  10.7V
Conditions « Ignition on, no start phase
Threshold o Bus-Off time on external CAN  500ms « Poor connection
Value « Bus-Off time on internal CAN  500ms  Open/Short
Di ) « PCM
|agnostlc ¢ Continuous
Time
MIL ON . 5 sec
Condition

SIGNAL WAVEFORM DATA  esosaser

at [iEesy ENE ENe.sv

SOFBIt - CAN-HIGH signal

ain il 1L' (L
M ih‘\h Mlﬂh\h‘»

—m ZOOH| | CURS| | B-ST | | HECD | | HEMU|

Monitoring CAN HIGH and LOW simultaneously is important in monitoring CAN communication waveform.

When CAN HIGH signal rise to 3.5V and LOW signal drops to 1.5V - voltage difference between HIGH and LOW signal is
2V - at BUS IDLE state(DIGITAL "1") whose reference voltage is 2.5V, "0" is recognized. Besides, comparing HIGH and LOW
signal if opposite waveform is detected with the reference voltage of 2.5V, Check if current CAM signal is transfers correctly.
Continuous "0"signal above 6BIT means the occurence of error in CAN communication. 1BIT is easily distinguished as
calculating the time when "SOF"(START OF FRAME) which notifies the start of frame occurs. Check if "0"signal

above 6BIT is detected continuously when monitoring CAN communication waveform.

LFJF636A
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DTC TROUBLESHOOTING PROCEDURES FL -477

MONITOR SCANTOOL DATA  ess773ss

1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.
3.  Monitor the "CAN" parameters on the scantool.
- Check the value of current data displayed normally.
- Check "Transaxle Range Switch" and "Torque Reqired from TCU" parameters among ECU’s current data. (AT
vehicle only)

- Check "TPS", "RPM", and "ldle Status" parameters among TCU'’s current data. (AT vehicle only)
- Check "RPM" and "TPS" parameters among ABS’s current data. (ABS or ESP vehicle only)

4. Are the parameters displayed correctly?

YES

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

Go to "Terminal and connector inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  essccact

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

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

3. Has a problem been found?

YES

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

Go to "CAN communication circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  eoccoros

1. Check CAN BUS Short to Ground.
1) Key "OFF".
2) Disconnect PCM connector.
3) Measure the resistance between terminal 12/27 of PCM harness connector and chassis ground. [A/T]

4) Measure the resistance between terminal 62/84 of PCM(ECM) harness connector and chassis ground. [M/T]

Specification : Infinite
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PCM A/IT CGGA-A
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5) Is the measured resistance within specification?

=S

Go to "CAN BUS Terminus Resistance Check(Harness side)" procedure.

Repair Short in signal circuit and then go to "Verification of vehicle Repair" procedure.

12. CAN High
27. CAN Low

84. CAN High
62. CAN Low

2. CAN BUS Terminus Resistance Check(Harness side)

1) Key "OFF".

2) Disconnect PCM connector.

3) Measure the resistance between terminal 12 and 27 of PCM harness connnector. [A/T]
Measure the resistance between terminal 62 and 84 of ECM harness connnector. [M/T]

SHDFL6854L

SHDFL6855L

Specification : 120Q + 10Q

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -479

PCM A/T

CGGA-A

= =

u u
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ECM M/T
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12. CAN High
27. CAN Low

84. CAN High
62. CAN Low

94]93]02]91]o0]so}8ela7]se[as[e4]aals2[8 1]sa 79 78[77[76[75] 74 73]
72[71]70]6968[67j6665]64/63]62] 6 1|60]59[58]57]56[55[54]53[52[ 51|
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]

4) Is the measured resistance within specification?

YES

Go to "Component Inspection” procedure.

In case the measured resistance is around 1.0Q : Repair Short in signal circuit and then go to "Verification
of vehicle Repair" procedure.

In case the measured resistance is Infinite : Repair Open in signal circuit and then go to "Verification of vehicle
Repair" procedure.

COMPONENT INSPECTION

E51C92DA

1. CAN BUS Terminus Resistance Check (Component side)

1) Key "OFF".

2) Disconnect PCM connector.

3) Measure the resistance between terminal 12 and 27 of PCM connnector. [A/T]
Measure the resistance between terminal 62 and 84 of ECM connnector. [M/T]

(Component side)

WWW.DIGITALKHODRO.COM
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Specification : 120Q + 10Q

84. CAN High
ECM M/T

62. CAN Low

a
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SHDFL6855L

PCM AIT CGGA-A
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SHDFL6854L

Is the measured resistance within specification?

YES

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

sion, contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle
Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR esscas2

After a re

pair, 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 conditions 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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FL -482 FUEL SYSTEM
IDTC U0101 SERIAL COMMUNICATION PROBLEM WITH TCU (TIMEOUT) |

GENERAL DESCRIPTION  es7a2ps

As vehicles electronically controlled, various control unit is applied to vehicle and several units are controlled based on
the signals from the sensors. Therefore sharing signals of sensors and information is required. To meet this requirement,
CAN communication type, which is insensible to external noises and whose communication speed is fast, is applied to
power train control.

Sharing signals from RPM, APS, gear shifting, torque reduction in ESP, ABS and various modules, addtive control is
performed.

DTC DESCRIPTION  eopsuasr

If there is no message from TCU to ECM through external CAN line over 500 ms, PCU sets DTC U0101.

DTC DETECTING CONDITION  esssran

Item Detecting Condition Possible Cause
DTC Strategy e CAN communication status check
Ena_t_)le e TCU is not coming via internal CAN
Conditions
Threshold * No message time from TCU via external !
Value CAN 500ms e Poor connection
- PCM
Dlagnosnc e Continuous
Time
MIL ON %
Condition

MONITOR SCANTOOL DATA  eozoor2

1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.
3. Monitor the "CAN" parameters on the scantool.

- Check "Transaxle type, Torque control request, etc" at the ECU service data mode.
- Check "TPS, RPM, IDLE STATE, etc" at the TCU service data mode.

4. Are the parameters displayed correctly?

=S

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

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.
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FL -483

VERIFICATION OF VEHICLE REPAIR  eseoorec

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 conditions 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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FL -484 FUEL SYSTEM
FUEL DELIVERY SYSTEM

COMPONENT LOCATION  ecosorao

7 6 12 9 8 1
1. Fuel Tank 7. Leveling Hose
2. Fuel Pump 8. Canister
3. Fuel Filter 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 PRESSURE TEST eos7a002

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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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 FL -487

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
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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FUEL PUMP 2. Disconnect the fuel feed tube quick-connector (A).

REMOVAL (INCLUDING FUEL FILTER AND
FUEL PRESSURE REGULATOR) esrescao

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  essazasn

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 FL -489

FUEL TANK 2. Disconnect the fuel feed quick-connector (A).

REMOVAL (INCLUDING FUEL FILTER AND
FUEL PRESSURE REGULATOR) erruror

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 AND
EXHAUST 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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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  errsasca

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)

WWW.DIGITALKHODRO.COM
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FUEL DELIVERY SYSTEM FL -491

FILLER-NECK ASSEMBLY 4. Remove the bracket mounting bolts (A) and remove

the filler-neck assembly.

R E M OVA L E03693A7

1. Disconnect the fuel filler hose (A) and the leveling
hose (B).

SLDF17150D

INSTALLATION  eezeasns

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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