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Fuel System

GENERAL

GASOLINE ENGINE CONTROL SYSTEM

ETC (ELECTRONIC THROTTLE CONTROL)
SYSTEM

MASS AIR FLOW SENSOR (MAFS)

INTAKE AIR TEMPERATURE SENSOR (IATS)
MANIFOLD ABSOLUTE PRESSURE SENSOR
(MAPS)

ENGINE COOLANT TEMPERATURE SENSOR
(ECTS)

CAMSHAFT POSITION SENSOR (CMPS)
CRANKSHAFT POSITION SENSOR (CKPS)
HEATED OXYGEN SENSOR (HO2S)

KNOCK SENSOR (KS)
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INJECTOR

CVVT OIL CONTROL VALVE (OCV)

CVVT OIL TEMPERATURE SENSOR(OTS)
PURGE CONTROL SOLENOID VALVE (PCSV)
VARIABLE INTAKE SOLENOID (VIS) VALVE
ACCELERATOR POSITION SENSOR (APS)
POWERTRAIN CONTROL MODULE (PCM)

DTC TROUBLESHOOTING PROCEDURES

FUEL DELIVERY SYSTEM

FUEL PUMP

FUEL TANK
FILLER-NECK ASSEMBLY
ACCELERATOR PEDAL
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GENERAL

SPECIFICATION

E7287EDD

FUEL DELIVERY SYSTEM

assembly)

Items Specification
Fuel Tank Capacity 70 lit. (18.4 U.S.gal., 15.4 Imp. gal.)
Fuel Filter (built in Fuel Pump Type High pressure type

Fuel Pressure Regulator (built in
Fuel Pump assembly)

Regulated Fuel Pressure

375 ~ 385 kPa(3.82 ~ 3.92 kgf/
, 54.3 ~ 55.8 psi)

Type Electrical, in-tank type
Fuel Pump : -
Driven by Electric motor
SENSOR INTAKE AIR TEMPERATURE SENSOR (IATS)

MASS AIR FLOW SENSOR (MAFS)

Type: Hot-film type

Type: Thermistor type
Specification

Specification Temperature
Resistance ()
Air Flow (kg/h) Frequency (Hz)
12.6 kg/h 2,617Hz -40 -40 100.87
18.0 kg/h 2,958Hz -20 -4 28.58
23.4 kg/h 3,241Hz 0 32 9.40
32.4 kg/h 3,653Hz
10 50 5.66
43.2 kg/h 4,024Hz
20 68 3.51
57.6 kg/h 4,399Hz
72.0 kg/h 4,704Hz 40 104 1.47
108.0 kg/h 5,329Hz 60 140 0.67
144.0 kg/h 5,897Hz 80 176 0.33
198.0 kg/h 6,553Hz
270.0 kg/h 7,240Hz
MANIFOLD ABSOLUTE PRESSURE SENSOR (MAPS)
360.0 kg/h 7,957Hz
486.0 kg/h 8,738Hz Type: Piezo-resistive pressure type
Specification
666.0 kg/h 9,644Hz
900.0 kg/h 10,590Hz Pressure (kPa) Output Voltage (V)

WWW.DIGITALKHODRO.COM

20.0kPa 0.79v
46.66kPa 1.84V
101.32kPa 4.00Vv
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ENGINE COOLANT TEMPERATURE SENSOR (ECTS) ACCELERATOR POSITION SENSOR (APS)

Type: Thermistor type Type: Variable resistor type

Specification Specification (When reference voltage = 5.0V)
Temperature Accelerator Output Voltage (V)
Resistance () Position APS1 APS2
-40 -40 48.14 CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.0.T 3.8 ~ 4.4V 1.75 ~ 2.35V
-20 -4 14.13 ~ 16.83
0 32
579 Item Sensor Resistance ()
20 68 ~
231~ 259 APS1 07~13 at20 (68 )
40 104
1.15 APS2 1.4~26 at20 (68 )
60 140 0.59
80 176 0.32

THROTTLE POSITION SENSOR (TPS)

HEATED OXYGEN SENSOR

Type: Zirconia (ZrO2) type
Specification

(HO2S)

. . A/F Rati Vol
Type: Variable resistor type /§ Ratio Output Voltage )
Specification (When reference voltage = 5.0V) RICH 0.75 ~ 1.00V
LEAN 0 ~ 0.12v
Throttle Angle Output Voltage(V)
¢) TPS1 TPS2 .
ltem Resistance (Q)
0’ oV 5.0V
8.1~ 11.1Q at21
Sensor Heater
10° 0.5V 4.5V (69.8 )
20° 0.9v 4.1V
30° Lav 3.6V CAMSHAFT POSITION SENSOR (CMPS)
40° 1.8V 3.2V
Type: Hall effect type
50° 2.3V 2.7V Specification
60° 2.V 2.3V Item Specification
70° 3.2V 1.8V High: 5.0V
Output Voltage (V)
80° 3.6V 1.4v Low: 0.7V
90° 4.1V 0.9V Air Gap (mm) 0.5 ~ 1.5mm
100° 4.5V 0.5V
110° 5.0V ov CRANKSHAFT POSITION SENSOR (CKPS)
Type: Magnetic field sensitive type
Specification
Item Sensor Resistance ()
TPS1 40~6.0 at20 (68 ) Item Specification
TPS2 272~ 408 at20 Coil Resistance (Q) 630~770Q at20 (68 )
(68 ) Air Gap (mm) 0.5 ~ 1.5mm
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KNOCK SENSOR (KS)

Type: Piezo-electricity type
Specification

Item

Specification

Capacitance (pF)

1,480 ~ 2,220pF

CVVT OIL TEMPERATURE SENSOR (OTS)

Type: Thermistor type

Specification
Temperature
Resistance ()
-20 -4 16.52
20 68 2.45
80 176 0.29
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ACTUATORS

INJECTOR

Number: 6
Specification

Iltem

Specification

Coil Resistance (Q)

11.4 ~12.6Q at 20

(68 )

PURGE CONTROL SOLENOID VALVE (PCSV)

Type: Duty control type
Specification

Item

Specification

Coil Resistance (Q)

19.0 ~ 22.0Q at 20

(68 )

VARIABLE INTAKE SOLENOID (VIS) VALVE

Specification

Item

Specification

Coil Resistance (Q)

30.0 ~ 35.0Q2 [22

(71.6 )]

CVVT OIL CONTROL VALVE (OCV)

Specification
ltem Specification
Coil Resistance (Q) 6.7~7.7Q at20 (68 )
ETC MOTOR
Specification
Item Specification
. . 1.275 ~ 1.725Q at
Coil Resistance (Q) 20 (68 )
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FL -6
IGNITION COIL
Type: Stick type
Specification
Item Specification
1st Coil Resistance (Q) | 0.62Q+10 at20 (68 )
2nd Coil Resistance (k§2) | 7.0kQ+15 at20 (68 )
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SERVICE STANDARD

E393CE90

Ignition Timing

BTDC 10° = 5°

Neutral,N,P-range

A/CON OFF
Idle Speed D-range 650 + 100 rpm
AJCON ON Neutral,N,P-range
D-range
TIGHTENING TORQUES  esscassa
ENGINE CONTROL SYSTEM
Iltem Kgf-m N-m Ibf-ft
PCM installation bolts 1.0~1.2 9.8 ~11.8 7.2 ~8.7
Heated oxygen sensor (Bank 1 / Sensor 1) installation 5.0 ~ 6.0 49.1 ~ 58.9 36.2 ~43.4
Heated oxygen sensor (Bank 1 / Sensor 2) installation 5.0 ~ 6.0 49.1 ~ 58.9 36.2 ~43.4
Heated oxygen sensor (Bank 2 / Sensor 1) installation 5.0 ~ 6.0 49.1 ~ 58.9 36.2 ~434
Heated oxygen sensor (Bank 2 / Sensor 2) installation 5.0~ 6.0 49.1 ~ 58.9 36.2 ~ 434
Engine coolant temperature sensor installation 20~40 19.6 ~ 39.2 145 ~ 28.9
Manifold absolute pressure sensor installation bolt 09~12 8.8~ 118 6.5 ~ 8.7
Camshaft position sensor [Bank 1] installation bolt 0.7 ~ 1.0 6.9 ~ 9.8 51~7.2
Camshaft position sensor [Bank 2] installation bolt 0.7 ~1.0 6.9 ~ 9.8 51~7.2
Crankshaft position sensor installation 08~1.2 7.8~ 118 5.8 ~8.7
Knock sensor #1,2 installation 16 ~24 15.7 ~ 235 11.6 ~17.4
ETC module installation bolt (on throttle body) 0.7~11 6.9 ~ 10.8 51 ~8.0
ETC module installation bolt (on ETC stay) 16~26 15.7 ~ 25.5 11.6 ~ 18.8
CVVT OQil temperature sensor installation 20~40 19.6 ~ 39.2 145 ~ 28.9
CVVT Oil control valve [Bank 1] installation bolt 10~12 9.8 ~11.8 7.2 ~87
CVVT Oil control valve [Bank 2] installation bolt 10~12 9.8 ~11.8 7.2~ 8.7
Vacuum valve (Variable intake actuator) installation bolts 09~12 8.8 ~11.8 6.5 ~ 8.7
Ignition coil condenser installation bolt 0.7~11 6.9 ~ 10.8 51 ~8.0
Ignition coil installation bolt 04~ 0.6 3.9~59 29 ~43
FUEL DELIVERY SYSTEM
Iltem Kgf-m N-m Ibf-ft
Fuel Tank band mounting nuts 4.0~55 39.2 ~53.9 28.9 ~ 39.8
Fuel pump assembly mounting bolts 0.2~03 20~29 14 ~22
Accelerator pedal module installation bolts 08 ~1.2 78~11.8 6.5~ 8.7
Delivery pipe installation bolts 09~1.2 8.8 ~11.8 6.5~ 8.7
2-Way  Fuel-Cut valve installation bolts 02~03 2.0 ~-2.9 14-~22
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FL -8 FUEL SYSTEM

SPECIAL SERVICE TOOLS  eoacrss

Tool

(Number and name) lllustration Application

09353-24100 Measuring the fuel line pressure
Fuel Pressure Gauge

EFDAOO3A

09353-38000
Fuel Pressure Gauge Adapter

Connection between the delivery
pipe and fuel feed line

BF1A025D

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

“JJ DD | (09353-38000)

EFDA003C

09310-2B200 Removing and installing the fuel
Fuel Pump Plate Cover Wrench pump plate cover

SHDF16100L
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BASIC TROUBLESHOOTING  essosrs0

BASIC TROUBLESHOOTING GUIDE

| 1 | Bring Vehicle to Workshop

2 |Analyze Customer’s Problem

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

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

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

NOTE

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

4 | Confirm the Inspection Procedure for the System or Part

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

5 | Erase the DTC and Freeze Frame Data

€) 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

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

8 | Confirm Symptoms of Problem

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

9 | Recreate (Simulate) Symptom

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

10 | Check the DTC

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

11 | Perform troubleshooting procedure for DTC

12 | Adjust or repair the vehicle

13 | Confirmation test

14 |END

LW8F1001
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FUEL SYSTEM

CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLEINFORMAITON

VIN No.

Transmission

L M/T OO AT LICVT U etc.

Production date Driving type 0 2wD (FF) 0 2wD (FR) [J 4WD
Odometer km/mile
Reading
2. SYMPTOMS
] Unable to start OJ qu|ne does npt turn over [J Incomplete combustion
L] Initial combustion does not occur
L] Difficult to start L] Engine turns over slowly [] Other
[J Rough idling [ Incorrect idling
[J Poor idling [J Unstable idling (High.— rpm, Low: rpm)
(] Other
L] Soon after starting L[] After accelerator pedal depressed
] Engine stall [] After accelerator pedal released [] During A/C ON
9 [J Shifting from N to D-range
] Other
] Others [] Poor driving (Surge) [] Knocking [] Poor fuel economy

[] Back fire [] After fire [] Other

3. ENVIRONMENT

Problem frequency

[] Constant [] Sometimes (
[] Other

) L] Once only

Weather

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

Outdoor temperature

Approx. Helis

Place

[ ] Highway [] Suburbs [J Inner City [] Uphill [J Downbhill
[J Rough road [] Other

Engine temperature

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

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator
Lamp)

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

Normal check

(Pre-check)
DTC

(] Normal (] DTC (

[] Freeze Frame Data

Check mode

(] Normal [J DTC (

[l Freeze Frame Data

5. ECM/PCM INFORMATION

ECM/PCM Part No.

ROM ID

WWW.DIGITALKHODRO.COM
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

(LI NoTE

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

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

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

1. Clear Diagnostic Trouble Code (DTC).

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

BFGE321A

WWW.DIGITALKHODRO.COM

o e

o e

o e

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.

€3 WARNING

Strong vibration may break sensors, actuators or
relays

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

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

€3 WARNING

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

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

€3 WARNING
DO NOT sprinkle water directly into the engine

compartment or electronic components.

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

021 62 99 92 92
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FL -12 FUEL SYSTEM
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

BEGEDISF 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.

BFGEO015J
BFGEO015G

[LJ| NOTE

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

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

BFGEO15H
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2.

3.

Checking Point for Connector

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-
tions.

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

BFGEO015K

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

(L] NOTE

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

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

WWW.DIGITALKHODRO.COM

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.
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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 ..

[ ...... ]

© ®) (A)

| —
| I

BFGE501A
2. Continuity Check Method

NOTE

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

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

WWW.DIGITALKHODRO.COM

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
2is 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.

1 -1 1 1
:H: ECM

SENSOR

BFGE501B

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

In this case the measured resistance between
connector (C) and (B1) is higherthan1 and the
open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

2 2 2 ECM

SENSOR

[

BFGES501C
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3. Voltage Check Method
a. With each connector still connected, measure the
voltage between the chassis ground and terminal
1 of each connectors (A), (B) and (C) as shown
in [FIG. 4].

The measured voltage of each connector is 5V,

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

ECM

SENSOR

2
© (8 QY

BFGE501D

e CHECK SHORT CIRCUIT

4. Test Method for Short to Ground Circuit
» Continuity Check with Chassis Ground

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

ECM

SENSOR

2
© (C)] (G

BFGE501E

WWW.DIGITALKHODRO.COM

5. Continuity Check Method (with Chassis Ground)

(L NoTE

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

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

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

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

- 1 :H: 1 1
2 ECM

BFGES01F
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b. Disconnect connector (B), and measure the
resistance between connector (A) and chassis
ground, and between (B1) and chassis ground
as shown in [FIG. 7].

The measured resistance between connector
(B1) and chassis ground is 1Q or less. The
short to ground circuit is between terminal 1 of
connector (C) and terminal 1 of connector (B1).

e

© (81) ®2) ®
SENSOR

[

BFGES501G
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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. Tes_t _the St"%”er
twrn over) 3. Inhlbltor_ 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 3. Check the ignition circuit Intake air leaks
combustion) 4. Troubleshooting the immobilizer system Slipped or broken timing belt
(In case of immobilizer lamp ON) 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 Low compression
DATASTREAM) .
(Rough, unstable or . . Intake air leaks
incorrect Idle) 4. Check the idle speed control circuit Contaminated fuel
Cleted® Gl 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 Low compression
Poor driving (Check DTC) .
Intake air leaks
(Surge) 5. Test the exhaust system for a .
. o Contaminated fuel
possible restriction Weak ignition spark
6. Check the long term fuel trim and short
term fuel trim (Refer to CUSTOMER
DATASTREAM)
1. Check the fuel pressure
2. Inspect the engine coolant DTC
Knocking 3. Inspect the radiator and the electric .
. Contaminated fuel
cooling fan
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 « DTC
being carried? * Low compression
Poor fuel economy * Is acceleration too much, too often? * Intake air leaks
» Contaminated fuel
2. Check the fuel pressure » Weak ignition spark
3. Check the injector

4. Test the exhaust system for a
possible restriction
5. Check the ECT sensor and circuit

Test the canister close valve
2. Inspect the fuel filler hose/pipe
» Pinched, kinked or blocked?

L

Hard to refuel « Filler hose is torn » Malfunctioning gas station filling nozzle
(Overflow during (If this problem occurs at a specific
refueling) gas station during refueling)

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

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

GASOLINE ENGINE CONTROL SYSTEM

021 62 99 92 92

FL -19

GASOLINE ENGINE
CONTROL SYSTEM

DESCRIPTION  esracare
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).

[LI|NoTE

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

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

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

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

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

WWW.DIGITALKHODRO.COM

MALFUNCTION INDICATOR LAMP (MIL)
[EOBD]

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

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

(L NoTE

Refer to "INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC)" for more information.
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FL -20 FUEL SYSTEM

[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)
* ldle speed control actuator (ISCA)
* Injectors
« ECM

[LI| NOTE

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

[INSPECTION]

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

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).

[L| NOTE

If a sensor connector is disconnected with the ignition
switch turned on, the diagnostic trouble code (DTC)
is recorded. In this case, disconnect the battery neg-
ative terminal (-) for 15 seconds or more, and the di-
agnosis memory will be erased.
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GASOLINE ENGINE CONTROL SYSTEM FL -21

THE RELATION BETWEEN DTC AND DRIVING PATTERN IN EOBD SYSTEM

oy Ty T

(Fault counter)

Ignition onlJ 1 I LI || || L Ll
0 1 )
Driving 1 1 [ | | | I l | l
cycle ! ! ! ! !
) I [ [ [
Malfunction | [ | | 1 |
) I I I I
FLC l ! P
T T ]
1

{

MIL on

HLC |
(Healing counter)

| | 1
1 1 1
I I I I I
Wam: up ! ] | 1 1 1 ] 1
cycle 1 1 1 1 1 1 1
Fault l t t t t t t t
memory Ll I | I I I I I
E 1 1 1 1 1 1 1
reeze | ] ] ] ] ] ] ]
frame !
LGIF601Q
1. When the same malfunction is detected and main- e A "driving cycle" consists of engine startup, ve-
tained during two sequential driving cycles, the MIL hicle operation beyond the beginning of closed
will automatically illuminate. loop operation.

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.

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

(L] NOTE

« A"warm-up cycle" means sufficient vehicle oper-
ation such that the coolant temperature has risen
by at least 40 degrees Fahrenheit from engine
starting and reaches a minimum temperature of
160 degress Fahrenheit.
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FL -22 FUEL SYSTEM
COMPONENTS ED366272
26 21
22 | 1410 9 13 6 4 17 520 8 2_1,% 30
) — V ———— o —
S R —
G
L (*:@ (=5 —

28 18 191511 12 25 7 27 23
1. PCM (Powertrain Control Module) 16. Accelerator Position Sensor (APS)
2. Mass Air Flow Sensor (MAFS) 17. ETC Module [Throttle Position Sensor (TPS) + ETC Motor]
3. Intake Air Temperature Sensor (IATS) 18. CVVT OQil Control Valve (OCV) [Bank 1]
4. Manifold Absolute Pressure Sensor (MAPS) 19. CVVT Oil Control Valve (OCV) [Bank 2]
5. Engine Coolant Temperature Sensor (ECTS) 20. CVVT Oil Temperature Sensor (OTS)
6. Camshaft Position Sensor (CMPS) [Bank 1] 21. Purge Control Solenoid Valve (PCSV)
7. Camshaft Position Sensor (CMPS) [Bank 2] 22. Variable Intake Solenoid (VIS) Valve
8. Crankshaft Position Sensor (CKPS) 23. Fuel Pump Relay
9. Heated Oxygen Sensor (HO2S) [Bank 1/ Sensor 1] 24. Main Relay
10. Heated Oxygen Sensor (HO2S) [Bank 1/ Sensor 2] 25. Ignition Coil
11. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 1] 26. Power Steering Pressure Sensor (PSPS)

. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 2]
. Knock Sensor (KS) #1

. Knock Sensor (KS) #2

. Injector

WWW.DIGITALKHODRO.COM

. Vehicle Speed Sensor (VSS)

. AIC Pressure Transducer

. Data Link Connector (DLC)

. Multi - Purpose Check Connector

SGHFL7100L
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FL -23

1. PCM (Powertrain Control Module)

2. Mass Air Flow Sensor (MAFS)
3. Intake Air Temperature Sensor (IATS)

AFCF101A

AFCF101B

4. Manifold Absolute Pressure Sensor (MAPS)
21. Purge Control Solenoid Valve (PCSV)

5. Engine Coolant Temperature Sensor (ECTS)
20. CVVT Oil Temperature Sensor (OTS)

5 .\.WR\\\

=
.

KFCF101C

KFCF101D

6. Camshaft Position Sensor (CMPS) [Bank 1]

7. Camshaft Position Sensor (CMPS) [Bank 2]

EGRF204A

EGRF205A

WWW.DIGITALKHODRO.COM
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FL -24 FUEL SYSTEM

8. Crankshaft Position Sensor (CKPS) 9. Heated Oxygen Sensor (HO2S) [Bank 1/ Sensor 1]

KFCF101G EGRF207A

11. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 1
10. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 2] 12, Heated Ongen Sensor EHOZSi {Bank > | Sensor 2}

SGHF17002N SGHF17003N
13. Knock Sensor (KS) #1 15. Injector
14. Knock Sensor (KS) #2 25. Ignition Coil
< o .
W > » @\LKnock Sensor #2
%ﬁ? NS S
@ N A\ | b\C%
A N Knock Sensor #1 /.
NV 4 ‘.,'4 E'"E' .
S B S 3! :
A @ / /\Q\)/ r oo =t mve
— Z T af s ;
: A NSNS ol
0 ©)’ N\ &
0 < /gnition Coil (Bank 2)
EGRF211A EGRF212A
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GASOLINE ENGINE CONTROL SYSTEM FL -25

17. ETC Module [Throttle Position Sensor

16. Accelerator Position Sensor (APS) (TPS) + ETC Motor]

SGHFL6002D SGHF17004N

18. CVVT Qil Control Valve (OCV) [Bank 1]

19. CVVT Oil Control Valve (OCV) [Bank 2] 22. Variable Intake Solenoid (VIS) Valve

.~~~ OCV (Bank 1)

/ onnector : GREY W
T et hi“\ ] O ‘P ':Q\ \ / Q 4 . i
X \\, \ X p = z( > l .

O\

A

AV
oc@k 2

Connector : BLACK)

23. Fuel Pump Relay

Fuel Pump Relay

SGHF17006N SGHF17007N
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FUEL SYSTEM

FL -26

27. Vehicle Speed Sensor (VSS)

KFCF101T

29. Date Link Connector (DLC)

SGHFL6010D

26. Power Steering Pressure Sensor (PSPS)

\
N

WS NN ~ 7y

AN TR

X :n-%u& M
- <

PSPS

SRR @ (7
7 c

i)
Q
e os ()
T
VAN
/ A%.vr-/’m\\
( %ﬂ%

o8
ARy

AFCF101S

28. AJC Pressure Transducer (APT)

SGHFL6006D
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GASOLINE ENGINE CONTROL SYSTEM FL -27

ETC (ELECTRONIC THROTTLE
CONTROL) SYSTEM

DESCRIPTION  erssross

ETC (Electronic Throttle Control) system is electronically
controlled throttle device which controls the throttle valve.
It consists of ETC motor, throttle body and throttle posi-
tion sensor (TPS). A mechanical throttle control system
receives a driver’'s intention via a wire cable between
the accelerator and the throttle valve, while this ETC
system does the signal from the Accelerator Position
Sensor (APS) installed on the accelerator pedal. After the
PCM receives the APS signal and calculates the throttle
opening angle, it activates the throttle valve by using the
ETC motor. Additionally, it can materialize cruise control
function without any special devices.

KFCF1020

Throttle Position Sensor (TPS)

Throttle Valve

Gear Assembly

Gear (Idler)

EGRF233A
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FL -28 FUEL SYSTEM

COMPONENTS

Motor Operation Signal

PCM
Power
Supply TPS 1
(+5V) TPS 2
ETC Module
4 Y

F
f Throttle \ Throttle Position

ETC Motor Valve Sensor (TPS)
Gear Housing v
EGRF234A
SPECIFICATION Item Sensor Resistance
[THROTTLE POSITION SENSOR] TPS1 40~6.0 at20 (68 )
Throttle Output Voltage(V) [Vref = 5.0V] TPS2 272 ~4.08 at 20
Angle(’ ) TPS1 TPS2 ©8 )
o’ oV 5.0V [TPS CHARACTERISTIC GRAPH]
10° 0.5V 4.5V 004
20° 0.9v 4.1V 804
S 704
300 1.4V 3.6V %’ 60
40° 1.8V 3.2V S %
s 401
o
50° 2.3V 2.7V g zg: TPS1 TPS2
60° 2.7V 2.3V 104
o O T T T T T T T T T T
70 3'2\/ 1'8\/ 0 10 20 30 40 50 70 80 90 100 110
80° 3.6V 1.4V Throttle Angle ()
4 1V 0 9V EGRF235A
90° . .
[ETC MOTOR]
100° 4.5V 0.5V
110° 5.0V oV Item Sensor Resistance

1.275 ~ 1.725Q at

Coil Resistance (Q) 20 (68 )
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FL -29

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ETC Module (C124)

PCM (C144-B)

s 1 4 Terminal Connected to Function
~
116 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2 ETC Motor [+ trol
! [48 - TPS 1 Signal 2 @) C Motor [+] Contro
3 PCM C144-B (1) ETC Motor [-] Control
8
7, 4 PCM C144-B (16 TPS 1 Reference Voltage (+5V,
[14-GND (16) ge (+5V)
5 PCM C144-B (58) TPS 2 Ground
TPS2 |1 -
[13 - Reference Voltage (+5V) 6 PCM C144-B (57) TPS 2 Signal
6 - 7 PCM C144-B (48) TPS 1 Signal
< 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5 e
[58 - GND
ETC MOTOR| 2 =
12 - ETC Motor [+]
3 )
11 - ETC Motor [-]

[HARNESS CONNECTORS]

C124

ETC MODULE

d

OO OOTEOHRNOO000600O000,

OEROHERERONEBEOEEDD
= ] i )
PEBEHEDEVOVEBOBHRORE

DPCIOEBEPRATORIDOIEHD)

£

J— LT

C144-B

PCM
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FL -30 FUEL SYSTEM
FAIL-SAFE MODE
Mode Description Symptom Possible Cause
ETC system can'’t proceed
reliable algorithm procedure
FORCED ENGINE : - Fatal PCM internal
MODE 1 SHUTDOWN Engine stop programming error
- Faulty intake system or
throttle body
ETC system can’t control engine
FORCED IDLE Forced idle state controlled by fuel power via throttle device
MODE 2 POWER guantity regulation and ignition Disabled throttle control
MANAGEMENT timing adjustment or broken throttle position
information
No information about the
Forced idle state and no response accelerator position
MODE 3 FORCED IDLE Lo P - Broken APS 1 and 2,
for accelerator activation
faulty A/D converter or
internal controller
LIMIT PERFOR- Engine power is determined by ETC svstem can't securel
MODE 4 MANCE POWER | accelerator position and idle power contro?/en ine power y
MANAGEMENT requirement (Limited vehicle running) gine 2
. . . Not reliable accelerator position
1. Engine power varies with sianal orSaR maximum povr
LIMIT PERFOR- accelerator position, but driver g . P
MODE 5 . . generation
MANCE perceives lack of engine power. > Eaulty APS. ignition voltage
2. MIL ON (Normal vehicle running) Iy 19 9
or internal controller
MODE 6 NORMAL Normal

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

GASOLINE ENGINE CONTROL SYSTEM FL -31
MASS AIR FLOW SENSOR SPECIFICATION
(MAFS) Air Flow (kg/h) Output Frequency (Hz)
12.6 kg/h 2,617H
DESCRIPTION  esscaics g 2
18.0 kg/h 2,958Hz
Mas§ Air FIow_Sensor (MAFS) _is a hot-film type sensor 23.4 kglh 3,241Hz
and is located in between the air cleaner and the throttle
body. It consists of a tube, a sensor assembly and honey 32.4 kg/h 3,653Hz
cell and detects intake air quantity flowing into the intake 43.2 kg/h 4,024Hz
manifold. While the intake air coming out of the air cleaner
flows by the honey cell, it becomes laminar flow, and then it 57.6 kg/h 4,399Hz

passes the hot-film. At this time, heat transfer is generated 72.0 kg/h 4,704Hz
by convection and this sensor loses its energy. This sensor

detects the mass air flow by using the energy loss and 108.0 kg/h 5,329Hz
transfers the information to the PCM by frequency. The 144.0 kg/h 5,897Hz
PCM calculates fuel quantity and ignition timing.

198.0 kg/h 6,553Hz
270.0 kg/h 7,240Hz
360.0 kg/h 7,957Hz
486.0 kg/h 8,738Hz
666.0 kg/h 9,644Hz
900.0 kg/h 10,590Hz

KFCF1021
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FL -32 FUEL SYSTEM

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

MAFS & IATS (C130) PCM (C144-A)
2 » After Main Relay Terminal Connected to Function
1 [47 - MAFS Signal 1 PCM C144-A (47) MAFS Signal
3 2 Main Relay Battery Voltage (B+
_|_——|Zp—4—'GND _ , y Volage (8+)
= _| 44 - |IATS Signal 3 Chassis Ground Ground
> 53 - GND 4 PCM C144-A (44) IATS Signal
5 PCM C144-A (53) Sensor Ground
[HARNESS CONNECTORS]
FAL

— I U
DOOHOODEHHHDOO000O00O000 )
DOCHODDDEDOOEIDDDDOD
= 11 11 )
(60EIEIEDENENENENEAEDENNapNEXaeXaXadaaXexe)
DORTOOLPLIDOCIDCODOS )

=
-
‘V‘V‘V‘V
N NN N

C130 S LT _fL”
MAFS & IATS C144-A
PCM

SGHF17008N
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FL -33

INTAKE AIR TEMPERATURE

SENSOR (IATS)

DESCRIPTION  escieror

Resistance(kR)

120

100

80

60

40

20

-40

-25

-10

5

20 35 50
Temperature(°C)

65

80 95 110 125

Intake Air Temperature Sensor (IATS) is installed inside
the Mass Air Flow Sensor (MAFS) and detects the intake
air temperature. To calculate precise air quantity, correc-
tion of the air temperature is needed because air density
varies according to the temperature. So the PCM uses
not only MAFS signal but also IATS signal. This sensor
has a Negative Temperature Coefficient (NTC) and its re-
sistance is in inverse proportion to the temperature.

SPECIFICATION

Temperature

-40 -40 100.87
-20 -4 28.58

0 32 9.40
10 50 5.66
20 68 351
40 104 1.47
60 140 0.67
80 176 0.33

WWW.DIGITALKHODRO.COM
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FL -34 FUEL SYSTEM

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C130) PCM (C144-A)
2 » After Main Relay Terminal Connected to Function
1 (47 - MAFS Signal 1 PCM C144-A (47) MAFS Signal
_I___|ZP_3_>GND 2 Main Relay Battery Voltage (B+)
= _: 4 24 - IATS Signal 3 Chassis Ground Ground
5 [53- GND 4 PCM C144-A (44) IATS Signal
5 PCM C144-A (53) Sensor Ground
HARNESS CONNECTORS
[ ] —
— | U
— DODHDHHDEOHHDHO0V0O0O60O )
55 DPEOEEEERERNEEDERRERD
)
Q@@@g (60ENEaEDEEXE GGG DE0Nas el NAeXeXEaE)a)
NI ENENEN 6666 )
C130 J U LT J—I—L
MAFS & IATS Cl44-A
PCM

SGHF17009N
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MANIFOLD ABSOLUTE
PRESSURE SENSOR (MAPS)

DESCRIPTION

EAFFB5B1

©
©

Output Voltage(V)

4.000 -

1842 1-----5

0.789 T -

MAP

20  46.66 101.32

Pressure (kpa)

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)
20.0kPa 0.79Vv
46.66kPa 1.84V
101.32kPa 4.00V

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

[CIRCUIT DIAGRAM]

=)

[CONNECTION INFORMATION]

LR

i

MAPS (C117) PCM (C144-B)
4 E4 - GND Terminal Connected to Function
5 - 1 PCM C144-B (8) MAPS Signal
<__|ZP { 11 - Reference Voltage (+5V) ) PCM C144-B (11) | Reference Voltage (+5V)
L [8 - MAPS signal 3
4 PCM C144-B (34) Sensor ground
[HARNESS CONNECTORS] — =

DOOHOEDEEHNDO 0000000
DOODOODEDDND DYDDDEDI)

= i ] )
BIDIDEDIPIOOCHOCOE LA
OEEOEEERENEBDEEEEREE

S LT

C144-B
PCM
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GASOLINE ENGINE CONTROL SYSTEM FL -37
ENGINE COOLANT SPECIFICATION
TEMPERATURE SENSOR (ECTS) -
emperature
Resistance( )
DESCRIPTION  esarseen
-40 -40 48.14

Engine Coolant Temperature Sensor (ECTS) is located in
the engine coolant passage of the cylinder head for de- -20 -4 14.13 ~ 16.83
tecting the engine coolant temperature. The ECTS uses

a thermistor whose resistance changes with the tempera- 0 32 5.79
ture. The electrical resistance of the ECTS decreases as 20 68 231 ~ 259
the temperature increases, and increases as the tempera-
ture decreases. The reference 5 V in the PCM is supplied 40 104 1.15
to the ECTS via a resistor in the PCM.That is, the resistor

60 140 0.59

in the PCM and the thermistor in the ECTS are connected
in series. When the resistance value of the thermistor in 80 176 0.32
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.

O ( Terminal
P, BT

=

N

Packing (Rubber)

Body

< h

- «<—— Thermister

EGRF241A
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FL -38 FUEL SYSTEM

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C101) PCM (C144-B)
3 [7 - ECTS Signal Terminal Connected to Function
2 1 PCM C144-B (33) Sensor ground
Cluster 2 Cluster
L [33-GND 3 PCM C144-B (7) ECTS Signal
L1l

[HARNESS CONNECTORS] ’*LJ’—
C

DOOHOODEHEOVOO0V0 00000,
DOEHOODSDDND DD DDE DD

= i i )
BIDIDEDIPIOOCHOCOEL A
OEEOEEERENEBDEEEREE

C

ECTS C144-B
PCM

UFBG242A
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GASOLINE ENGINE CONTROL SYSTEM FL -39

CAMSHAFT POSITION SENSOR
(CMPS)

DESCRIPTION  es2seses

Camshaft Position Sensor (CMPS) is a hall sensor and de-
tects the camshaft position by using a hall element. It is
related with Crankshaft Position Sensor (CKPS) and de-
tects the piston position of each cylinder which the CKPS
can't detect. The two CMPS are installed on engine head
cover of bank 1 and 2 and uses a target wheel installed on
the camshaft. This sensor has a hall-effect IC which out-
put voltage changes when magnetic field is made on the
IC with current flow. So the sequential injection of the 6
cylinders is impossible without CMPS signal.

KFCF1022

O-Ring (Inside)

Hall Effect Element
Connector

Housing

O-Ring (Outside)

Bracket

EGRF243A
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WAVEFORM

re M z.ev EEEE ME zev FR M zeov ERES ME 2.6 v
MIN:-308.2nU AVUE: 2.7 U HAX: 5.2 U MIN:- 88.1mU AUE: 3.6 U MAX: 5.3 U

MIN:- 1.8 U AVE: 1.2 U HAX:

4.3V

[ [zoon] [curs]

' |ﬁEén|Inﬁnu]

MIN:- 1.9 U AVE: 1.2 V HNaK:

i

4.2 U

[ [zoon

|{cuﬁs{

' |ﬁE¢n|]nﬁnu]

SCHEMATIC DIAGRAM

KFCF102M

[CIRCUIT DIAGRAM]
CMPS [BANK 1]

PCM (C144-B)

[CONNECTION INFORMATION]

CMPS [BANK 1]

(C105-1)
2 E18
Doy e
1 (32

CMPS [BANK 2]

(C105-2)
2 [17
Dop—
1 [is

- GND

- Reference Voltage (+5V)

- CMPS [Bank 2] Signal

- Reference Voltage (+5V)

Terminal Connected to Function
- GND 1 PCM C144-B (32) | Reference Voltage (+5V)
PCM C144-B (18 Sensor ground
- CMPS [Bank 1] Signal 2 18) :
3 PCM C144-B (25) CMPS [Bank 1] signal

CMPS [BANK 2]

Terminal Connected to Function
1 PCM C144-B (15) Reference Voltage (+5V)
2 PCM C144-B (17) Sensor ground
3 PCM C144-B (24) CMPS [Bank 2] signal

[HARNESS CONNECTORS]

I — I —
— —
X XL

00

C105-1 C105-2

CMPS [BANK 1] CMPS [BANK 2]

[

U

DOLHOODHEOVOO0V0O00O00,
DODHOSDDDONDDBHDD T E DD

= 1) i )
BEOIDEDIPIOOCHOCOEL A
OEEOEEERENEBDHEEOEE

i

S

LT

C144-B

PCM
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GASOLINE ENGINE CONTROL SYSTEM FL -41
CRANKSHAFT POSITION SENSOR
(CKPS)

DESCRIPTION  esioa4c

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 magnetic
flux increases when the protrusion of the target wheel is
getting near to the sensor and does not change in the most
close position. When the protrusion becomes estranged
from the sensor, magnetic flux disappears and alternating
current is generated. The target wheel consists of 58 slots
and 2 missing slots on 360 CA (Crank Angle).

Sensor

UFBG245A
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FL -42 FUEL SYSTEM
WAVEFORM
Fr [ z.ov EEEE [ z2e0v R [0 2.0 v GEEE GIEE 2.0 v
MIN:-388.2nU0 AUE: 2.7 U HAX: 5.2 UV MIN:- 88.1mU AVE: 3.6 U HaH: 5.3 U

MIN:- 1.8 U AVE: 1.2 U HAX: 4.3V MIN:- 1.9 U AVE: 1.2 V HNaK: 4.2 U

gl Lt et e AL Pl Al
CHJPI0: R0 PRV FCUTTETAY [[UTVRJE ATy
' |zboﬁ| |'cu1'13|' ” |1.?IEC;D|l| nr:'nu'l _m |zooﬁ| |'cu1'15|' ” |1'1Ec:n|'|nﬁ|~|u'|
KFCF102M

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Ckps(129p PCM (C144-B)

7 ¥ = Terminal Connected to Function
: S Gl | 1 PCM C144-B (41) CKPS [LOW] Signal

1 i - 2 PCM C144-B (21) CKPS [HIGH] Signal
: ; {41 - CKPS [LOW]

S N ' :
L1

il [
HEEOEBLEREOEOEEEERD
DHEDEBHERERENEDDEIRD
= 1) i )
BIDIDEDDPIOOCHOCOE LI

:

C EIIEIBEERIEIEIENENEIEENEED
C129 J_L J—L M
CKPS C144-B

PCM

SGHF17010N
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GASOLINE ENGINE CONTROL SYSTEM FL -43

HEATED OXYGEN SENSOR
(HO2S)

DESCRIPTION  e1opssr7 Terminal
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
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

EGRF247A

Cable

Terminal Interface

Element Tip

Shield

EGRF248A

SPECIFICATION

A/F Ratio Output Voltage (V)
RICH 0.75 ~ 1.00V
LEAN 0 ~ 0.12v
Item Specification
. 8.1~111Q at21
Heater Resistance (Q) 698 )
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FL -44 FUEL SYSTEM

WAVEFORM

FR ENiepzvy z.83 ﬂmn‘ EH Bl v za:z: EEGE EH EResv 103 [EIEZEE
e

IH: AUJE: IH:= 19, 4 WE: T52.7nl Mi E7E. Gl

I D\#‘ lr'lhhl' m ¥ || h.l BREpEEEmEEs i | w575, o o o7 oms o 5. 0o

HO2S (Sensor 2)

L [ e / HO2S (Sensor 2) Heater :'._JJQ"-T\I‘L'"-.I’H'.T’ ﬁlql*‘uﬁ;r‘

HOZS (Sensor 1) HO2S (Sensor 1) Heater ""‘""" P et L e i, L

THE ST (Y] e e

HO2S (Sensor 2)
[nEcs] [mivai| | | BN [2oon] || [RECs] | mirii [WoLn] [T imE [EaRE |GHD | | Ciia | mEs

EGRF249A
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FL -45

SCHEMATIC DIAGRAM

PCM (C144-B)

[CONNECTION INFORMATION]
HO2S [B1/S1]

9 -

1-

2 -

- Heater [B1/S1] Control

HO2S [B1/S1] Signal

- GND

- Heater [B2/S1] Control

HO2S [B2/S1] Signal

- GND

- Heater [B1/S2] Control

- HO2S [B1/S2] Signal
- GND

- Heater [B2/S2] Control

HO2S [B2/S2] Signal

- GND

[CIRCUIT DIAGRAM]
HO2S [B1/S1] (C137)
1
2
LfUIIh o
3
= [4
4
[30
\j
HO2s [B2/S1] (C138)  Main Relay
1
2
LfUIIh 67
3
| = (5
4
[28
\/
HO2S [B1/S2] (C139) ~ Main Relay
1
L .
I_|_|_|_|_|_l (74
3
|—|S} (50
4
[31
\j
HO2S [B2/S2] (C140) ~ Main Relay
1
LfUIIh € 7
3
| = 5
4
[29
i/
Main Relay
[HARNESS CONNECTORS]
YA AY
0000
C137,C138,C139,C140
HO2S [Bank 1/Sensor 1]
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 2]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (70) Heater [B1/S1] Control
3 PCM C144-B (49) HO2S [B1/S1] Signal
4 PCM C144-B (30) Sensor ground

HO2S [B2/S1]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (67) Heater [B2/S1] Control
3 PCM C144-B (51) HO2S [B2/S1] Signal
4 PCM C144-B (28) Sensor ground

HO2S [B1/S2]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (74) Heater [B1/S2] Control
3 PCM C144-B (50) HO2S [B1/S2] Signal
4 PCM C144-B (31) Sensor ground

HO2S [B2/S2]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (73) Heater [B2/S2] Control
8 PCM C144-B (52) HO2S [B2/S2] Signall
4 PCM C144-B (29) Sensor ground

U

1

[

DOOHOEDEHHDOO00O060000
DOODOODEDDND DY DDDDDD)

@ i

¥

i

)

PEEEEEEEEDPNDDDIDDD
OPOOORREDPOOOEOEEEE

J LT

C144-B
PCM
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FUEL SYSTEM

KNOCK SENSOR (KS)

DESCRIPTION  enonsssa .‘

Knocking is a phenomenon characterized by undesirable

vibration and noise and can cause engine damage. Knock ./Q

Sensor (KS) senses engine knocking and the two sensors
are installed inside the V-valley of the cylinder block. When
knocking occurs, the vibration from the cylinder block is
applied as pressure to the piezoelectric element. At this
time, this sensor transfers the voltage signal higher than
the specified value to the PCM and the PCM retards the
ignition timing. If the knocking disappears after retarding
the ignition timing, the PCM will advance the ignition tim-
ing. This sequential control can improve engine power,
torque and fuel economy.

Sensor

I\
O
Connector

EGRF251A

Housing

Nut

Spring Washer

Load Washer

Insulator
//
] Terminal
.

Connector

Piezo-electricity element
Insulator

SPECIFICATION

Iltem Specification
Capacitance (pF) 1,480 ~ 2,220pF

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE CONTROL SYSTEM FL -47

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Knock Sensor(KS) #1 (C103-1) PCM (C144-B) KS #1
1 ~ Terminal Connected to Function
: 155 - KS#1 [Low] 1 PCM C144-B (55) | KS #1 [Low] signal
2 2 PCM C144-B (56) KS #1 [High] signal
{56 - KS #1 [High]
= KS #2
Knock Sensor(KS) #2 (C103-2) 123 - Sensor Shield Terminal Connected to Function
’ - 1 PCM C144-B (54) KS #2 [Low] signal
[53 - Ks #2 [High] ——
: 2 PCM C144-B (53) KS #2 [High] signal
1
[54 - KS #2 [Low]
Je—

— |

DECHDELEEDRO00060600
DEOIDETOCDTDDIDEDBLD
= L) 0 )

6969686760E969EIE216 DGV acKasIasaNa2aD

[HARNESS CONNECTORS] ,_L_J—
C

:@: :@: EIE I BEEEEEENEN 666D

C
C103-1 C103-2 JL ﬂ w

KS #1 KS #2 C144-B
PCM

UFBG253A
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FL -48 FUEL SYSTEM

INJECTOR

DESCRIPTION  ezscsero

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 (theo-
retically 0V) and the fuel is injected. When the PCM de-en-
ergizes the injector by opening control circuit, the fuel in-
jector is closed and circuit voltage should be peak for a
moment.

/1 CAUTION

If an injector connector is disconnected for more
than 46 seconds while the engine runs, the PCM
will determine that the cylinder is misfired and cut
fuel supply. So be careful not to exceed 46 sec-
onds. Butthe engineruns normally in 10 seconds
after turning the ignition key off.

KFCF1026

SPECIFICATION

Item Specification

Coil Resistance (Q) 114~ 1((25'869) at 20
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FL -49

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Injector #1 PCM (C144-B) Injector #1
(C128-1) 1 Terminal Connected to Function
(72 - Injector #1 1 PCM C144-B (72) Injector #1 control
X‘HZKI 2 2 Main Relay Battery Voltage (B+)
»  Main Relay
Injector #2 Injector #2
(C128-2) 1 Terminal Connected to Function
E:% - Injector #2 -
1 PCM C144-B (63) Injector #2 control
2 o ) 2 Main Relay Battery Voltage (B+)
P Main Relay
Injector #3 Injector #3
C128-3
( ) 1 54 - Injector #3 Terminal Connected to Function
X_HZKI 1 PCM C144-B (64) | Injector #3 control
2 > Main Relay 2 Main Relay Battery Voltage (B+)
Injector #4 )
(C128-4) L Injector #4 -
Eg - Injector #4 Terminal Connected to Function
XHZXI 1 PCM C144-B (68) Injector #4 control
2 » Main Relay 2 Main Relay Battery Voltage (B+)
Injector #5 )
(C128-5) 1 Injector #5
@9 - Injector #5 Terminal Connected to Function
XHZXI 2 1 PCM C144-B (69) Injector #5 control
> Main Relay 2 Main Relay Battery Voltage (B+)
Injector #6
(C128-6) 1 Injector #6
{71 - Injector #6 Terminal Connected to Function
X‘HZKI 2 q" PCM C144-B (71) Injector #6 control
> Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] ===
( DOHOHHOOVEHEHODH 000000060
00 EEDHEEERNNEEEEEDDRR
2 &= 3t —)
I@] €06968E7EE1Eo)6a)63)E21EINE0ANABNA NacXasXaaXsaiad)
Jt @I IRDIEIENEDEeEEENE2)ED)
C128-1,2,3,4,5,6
Cl144-B
Injector #1,2,3,4,5,6 PCM

UFBG254A
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FL -50 FUEL SYSTEM
CVVT OIL CONTROL VALVE 2. When camshaft rotates counter engine rotation-wise:
(OCV) Intake- Retard / Exhaust- Advance

Connector

- Bank 1: GREY
- Bank 2 : BLACK

DESCRIPTION  eorcross

Continuously Variable Valve Timing (CVVT) system con-
trols valve overlap with forcibly activating the camshaft and
adjusts EGR (Exhaust Gas Recirculation) amount. It de-
creases exhaust gas (NOx, HC) and improves fuel econ-
omy, idle state, torque in low speed and power in high
speed. This system uses engine oil pressure and con-
sists of the two CVVT Oil Control Valves (OCV) in each
bank which supplies oil to cam phaser according to PWM
(Pulse Width Modulator) signal of the PCM, a CVVT Oil
Temperature Sensor (OTS) which detects the oil tempera-
ture and a cam phaser which is installed on the end of the
camshaft and converts camshaft phase. The oil getting EFBF1027
out of the CVVT oil control valve flows into the cam phaser
and rotates the rotor inside cam phaser. At this time,
the camshaft rotates with the rotor and the cam phase is
changed.

SPECIFICATION

Item Specification

: . . Coil Resistance (Q) 6.7~7.7Q at20 (68 )
1. When camshaft rotates engine rotation-wise: Intake-

Advance / Exhaust-Retard

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C144-B) OCV [BANK 1]
(C156-1) > Terminal Connected to Function
@2 . OCtV I[Bank 1] 1 Main Relay Battery Voltage (B+)
contro
XHZ:XI 1 2 PCM C144-B (62) OCV [Bank 1] control
—J—— Main Relay
OCV [BANK 2]
(€156 OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Function
X‘E‘IZ& 1 control 1 Main Relay Battery Voltage (B+)
> Main Relay 2 PCM C144-B (61) | OCV [Bank 2] control
[HARNESS CONNECTORS] e

— 1
DEOHOOVEEODO A0 00000
| . 00000000 DNDEDEED
N7 N7 = i i )
2 (1 2 ][ 1 &
E(l/\»)j E( /\»)j EHRDEHHRNRENEEOEBRRED
EOBEBERRNOENOEEEO®

C
C156-1 C156-2 J_L ﬂ w

OCV [Bank 1] OCV [Bank 2] C144-B
PCM

U

UFBG255A
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FL -51

INSTALLATION  esnorsss

/1% CAUTION

If the OCVs are installed incorrectly, the vehicle

may be damaged.

So when installing them, be careful its connector

color (Components and harness side).

[BANK AND ITS COLOR]

Bank Component side Harness side
Bank 1 (RH) Grey Grey
Bank 2 (LH) Black Black

WWW.DIGITALKHODRO.COM
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FL -52 FUEL SYSTEM
CVVT OIL TEMPERATURE 1 Temina
SENSOR(OTS) -

DESCRIPTION  eraasoe

Continuously Variable Valve Timing (CVVT) system con-
trols valve overlap by forcibly activating the camshaft and
adjusts EGR (Exhaust Gas Recirculation) amount. It de-
creases exhaust gas (NOx, HC) and improves fuel econ-
omy, idle state, torque in low speed and power in high
speed. This system uses engine oil pressure and con-
sists of the two CVVT Oil Control Valves (OCV) in each
bank which supplies oil to cam phaser according to PWM
(Pulse With Modulator) signal of the PCM, a CVVT Oil
Temperature Sensor (OTS) which detects the oil temper-

O
-«
ﬁ Packing (Rubber)
j— Body
I {[<— Thermister
b

EGRF241A

ature and a cam phaser which is installed on the end SPECIFICATION

of the camshaft and converts camshaft phase. The oil

getting out of the CVVT oil control valve flows into the

cam phaser and rotates the rotor inside camphaser. At
this time, the camshaft rotates with the rotor and the cam

phase is changed.

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

Advance / Exhaust-Retard

Temperature
Resistance( )
-20 -4 16.52
20 32 2.45
80 176 0.29

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

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM]
OTS (C135) PCM (C144-B)

[CONNECTION INFORMATION]

[34-GND

{—[;Effj 1 [4-0Ts Signa

Terminal Connected to Function
1 PCM C144-B (4) OTS Signal
2 PCM C144-B (34) Sensor ground

[HARNESS CONNECTORS]
C

C
C135 IL

— T
BOEHEOLEEDOOO0C60O000
OERNTHEAEENEEOBEDRDD
= U U )
DEHTHENEVENERBROHEDERD
OEREEERENERDHEREERE

S LT

C144-B
PCM
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GASOLINE ENGINE CONTROL SYSTEM FL -53

PURGE CONTROL SOLENOID
VALVE (PCSV)

DESCRIPTION  eiozresc

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 stored in the canister is
transferred to the intake manifold.

KFBF312A

SPECIFICATION

Item Specification

Coil Resistance (Q) 19.0 ~22.0Q at 20

(68 )
SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

PCSV PCM (C144-A)

(C148) > Terminal Connected to Function

E8 - PCSV Control 1 Main Relay Battery Voltage (B+)
M 1 2 PCM C144-A (78) PCSV Control
»  Main Relay

[HARNESS CONNECTORS] —=

— | Lj“
P00 0OOEPDC0000000 00 )
B E00 0000000000 002000

= I I )

GOSIOOSCDADOOIOOOODD
BOCTOCLDLIDOCIDCAROS )

C148 L

PCSV

SGHF17011N

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -54 FUEL SYSTEM

VARIABLE INTAKE SOLENOID
(VIS) VALVE

DESCRIPTION  esosiac

Variable Intake Solenoid (VIS) Valve is installed on the in-
take manifold and isolates or not the one bank from the
other banks to improve the intake efficiency.

1. Low/Middle Speed: VIS Valve Close - Resonation
Effect — Improving Intake Efficiency

2. High Speed: VIS Valve Open - Improving Intake In-
ertia Effect » Improving Intake Efficiency

7 1
= \{\\m&

=g
\
VIS Valve/

L
e
AL

SGHF17005N
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GASOLINE ENGINE CONTROL SYSTEM FL -55

[When closing] [When open]

EGRF258A

SPECIFICATION

Item Specification

Coil Resistance (Q) 30.0~350Q at22

(71.6 )
SCHEMATIC DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VIS VALVE(C146) PCM (C144-A)
2 Terminal Connected to Function
El - VIS Valve 1 Main Relay Battery voltage (B+)
Control
XHZ:XI 1 2 PCM C144-A (71) VIS Valve control
P Main Relay
[HARNESS CONNECTORS] o —

— I Lr“

HEEDEEERCOEERDEEEERED )

000000000 00000000000
= i i )

(EIEIEIEDENEREIEIEE NG aoXad arXas e adasXa)a)
AN ENEENE eXeNeX62ED )

C146

VIS VALVE

SGHF17012N
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FL -56 FUEL SYSTEM

ACCELERATOR POSITION
SENSOR (APS)

DESCRIPTION  esrasess

5.0
2 3.7~44
S
S APS 1
o
2 2.5
=]
g / APS 2} .
3 1.75~2.35
0.7~038
0.275 ~ 0.475 Pedal Stroke
C.T W.O.T
Stroke (mm)

SGHF17013N

Accelerator Position Sensor (APS) is installed on the ac-
celerator pedal module and detects the rotation angle of
the accelerator pedal. The APS is one of the most im-
portant sensors in engine control system, so it consists of
the two sensors which adapt individual sensor power and
ground line. The second sensor monitors the first sensor
and its output voltage is half of the first one. If the ratio of
the sensor 1 and 2 is out of the range (approximately 1/2),
the diagnostic system judges that it is abnormal.

SPECIFICATION

o Output Voltage (V) [Vref = 5.0V]
Pedal Position
APS1 APS2
CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O.T 3.8 ~ 4.4V 1.75 ~ 2.35V
Item Sensor Resistance
APS1 0.7~13 at20 (68 )
APS2 14~26 at20 (68 )
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GASOLINE ENGINE CONTROL SYSTEM FL -57

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (C119) PCM (C144-A)
APS 1 6 Terminal Connected to Function
{59 - Reference Voltage (+5V) 1 PCM C144-A (49) APS 2 Signal
2 PCM C144-A (54) APS 1 Signal
2 [54 - APS 1 Signal g
3 PCM C144-A (57) | APS 2 Reference Voltage (+5V)
5
55 - GND 4 PCM C144-A (48) APS 2 Ground
5 PCM C144-A (55) APS 1 Ground
APS2 |3 [57 - Reference Voltage (+5V) 6 PCM C144-A (59) | APS 1 Reference Voltage (+5V)
< L [49 - APS 2 signal
4 2
[48 - GND

[HARNESS CONNECTORS]

DOODHHODEHHDHDO00CO00O00O )
OOSIHOODOODHHODIHDDD DD

= 1 1 )

(COEIEIEDEIEEIEIEA NG XaeXaXadasXaXe)
BN eNeeENeeXeNealE)62XED )

i N = | B

C144-A
PCM

SGHF17014N

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

FL -58

021 62 99 92 92

FUEL SYSTEM

POWERTRAIN CONTROL
MODULE (PCM)

POWERTRAIN CONTROL MODULE
(PCM)

E9599480

1. PCM HARNESS CONNECTOR

f—

— I

DOOHHODEHHDO00OO00O00O

DOCIHOODSEDHDTIDDDDDD
= 1 11 )
GOSIOOSCDADOEIHOOOODD

ORI DLIDOCIDCAROS

CONNECTOR [C144-A]

=1 || [U

2

ii
®

-

—

191ELBELLVEEDEEGEEM
SOIYODDEDDNDDHDDDDD

= i —)

69696)E0EE16963E)ELIE0ANNaTIaA)E3)a2)
EEEOEEEEEDENEEIEEEEIEIED

J o LT

CONNECTOR [C144-B]

i
®

2. PCM TERMINAL FUNCTION
CONNECTOR [C144-A]

SGHF17018N

PinNo. Description Connected to
| 2nd CAN [High] Multi-Purpose Check Connector
2 2nd CAN [Low] Multi-Purpose Check Connector
3 For Auto transaxle Control
4 For Auto transaxle Control
5 For Auto transaxle Control
6 For Auto transaxle Control
7 For Auto transaxle Control
8 For Auto transaxle Control
9 For Auto transaxle Control
10 For Auto transaxle Control
11 For Auto transaxle Control
12 -

13 For Auto transaxle Control

14 -

15 Alternator load signal input Alternator

16 Cruise Switch ground Cruise Switch

17 -

18 Air conditioner switch "ON" signal input Air Conditioner Control Module
19 -

20 For Auto transaxle Control

WWW.DIGITALKHODRO.COM
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FL -59

PinNo. Description Connected to
21 Brake switch signal input Brake Switch
22 For Auto transaxle Control
23 Brake lamp signal input Brake Lamp
24 For Auto transaxle Control

25 Cruise Switch signal input

Cruise Switch

26 Air conditioner blower switch signal input

Air Conditioner Control Module

27 Diagnostic Data Line (K-Line)

Data Link Connector (DLC)

28 -

29 -

30 -

31 -

32 A/C Pressure Sensor signal input A/C Pressure Transducer

33 Sensor ground A/C Pressure Transducer, Power Steering
Pressure Sensor (PSPS)

34 -

35 For Auto transaxle Control

36 -

37 -

38 Battery voltage supply after main relay Main Relay

39 Battery voltage supply after main relay Main Relay

40 Battery voltage supply after main relay Main Relay

41 | CAN [High]

ABS Control Module, ESC Control Module

42 CAN [Low]

ABS Control Module, ESC Control Module

43 Main Relay control output Main Relay

44 Intake Air Temperature Sensor signal input Intake Air Temperature Sensor (IATS)
45 Immobilizer communication line Immobilizer

46 Power Steering Pressure Sensor signal input Power Steering Pressure Sensor (PSPS)
47 Mass Air Flow Sensor signal input Mass Air Flow Sensor (MAFS)

48 Accelerator Position Sensor #2 ground Accelerator Position Sensor (APS) #2
49 Accelerator Position Sensor #2 signal input Accelerator Position Sensor (APS) #2
50 For Autotransaxle Control

51 Cruise "SET" lamp control output Cruise "SET" Lamp (Cluster)

52 Vehicle speed signal input

ABS/ESC Control Module

53 Intake Air Temperature Sensor ground Intake Air Temperature Sensor (IATS)
54 Accelerator Position Sensor #1 signal input Accelerator Position Sensor (APS) #1
55 Accelerator Position Sensor #1 ground Accelerator Position Sensor (APS) #1
56 -

57 Accelerator Position Sensor #2 power supply Accelerator Position Sensor (APS) #2
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FL -60 FUEL SYSTEM
PinNo. Description Connected to
58 Sensor Power Supply (+5V) grre (Slsour}céitiggr?sr’oljr(epsgirgfensor, Power Steering
59 Accelerator Position Sensor #1 power supply Accelerator Position Sensor (APS) #1
60 For Auto transaxle Control
61 Engine speed signal output Cluster (Tachometer)
62 Fuel consumption signal output Trip Computer
63 Malfunction Indicator Lamp (MIL) control output Cluster (Malfunction Indicator Lamp)
64 Air Conditioner Compressor Relay control output Air Conditioner Compressor Relay
65 For Auto transaxle Control
66 Cooling Fan control output (PWM) Cooling Fan Control Module
67 For Auto transaxle Control
68 Throttle Position Sensor signal (PWM) output ABS Control Module, ESP Control Module
69 Cruise "MAIN" lamp control output Cruise "MAIN" Lamp (Cluster)
70 Fuel Pump Relay control output Fuel Pump Relay
71 Variable Intake Solenoid Valve control output Variable Intake Solenoid (VIS) Valve
72 Immobilizer lamp control output Immobilizer Lamp
73 For Auto transaxle Control
74 For Auto transaxle Control
75 For Auto transaxle Control
76 For Auto transaxle Control
77 For Auto transaxle Control
78 Purge Control Solenoid Valve control output Purge Control Solenoid Valve (PCSV)
79 - -
80 - -

CONNECTOR [C144-B]

PinNo. Description Connected to
1 ETC Motor [-] control output ETC Motor (in ETC Module)
2 ETC Motor [+] control output ETC Motor (in ETC Module)
3 For Auto transaxle Control
4 CVVT Oil Temperature Sensor signal input CVVT Oil Temperature Sensor (OTS)
5 -
6 For Autotransaxle Control
7 Engine Coolant Temperature Sensor signal input Engine Coolant Temperature Sensor (ECTS)
8 Manifold Absolute Pressure Sensor signal input Manifold Absolute Pressure Sensor (MAPS)
9 For Auto transaxle Control
10 For Auto transaxle Control
11 Manifold Absolute Pressure Sensor power supply Manifold Absolute Pressure Sensor (MAPS)
12 Battery voltage supply after ignition switch Ignition Switch
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GASOLINE ENGINE CONTROL SYSTEM FL -61
PinNo. Description Connected to
13 Throttle Position Sensor #2 power supply Throttle Position Sensor (TPS) #2
14 Throttle Position Sensor #1 ground Throttle Position Sensor (TPS) #1
15 Camshaft Position Sensor [Bank 2] power supply Camshaft Position Sensor (CMPS) [Bank 2]
16 Throttle Position Sensor #1 power supply Throttle Position Sensor (TPS) #1
17 Camshaft Position Sensor [Bank 2] ground Camshaft Position Sensor (CMPS) [Bank 2]
18 Camshaft Position Sensor [Bank 1] ground Camshaft Position Sensor (CMPS) [Bank 1]
19 Ignition Coil (Cylinder #6) control output Ignition Coil (Cylinder #6)
20 -
21 Crankshaft Position Sensor [High] signal input Crankshaft Position Sensor (CKPS)
22 For Auto transaxle Control
23 Sensor Shield g(r::\nsl;srhgzts)Pc;slit'izon Sensor (CKPS), Knock
24 Camshaft Position Sensor [Bank 2] signal input Camshaft Position Sensor (CMPS) [Bank 2]
25 Camshaft Position Sensor [Bank 1] signal input Camshaft Position Sensor (CMPS) [Bank 1]
26 -
27 -
28 Heated Oxygen Sensor [Bank 2 / Sensor 1] ground | HO2S (B2/S1)
29 Heated Oxygen Sensor [Bank 2 / Sensor 2] ground | HO2S (B2/S2)
30 Heated Oxygen Sensor [Bank 1 / Sensor 1] ground | HO2S (B1/S1)
31 Heated Oxygen Sensor [Bank 1 / Sensor 2] ground | HO2S (B1/S2)
32 Camshaft Position Sensor [Bank 1] power supply Camshaft Position Sensor (CMPS) [Bank 1]
33 Engine Coolant Temperature Sensor ground Engine Coolant Temperature Sensor (ECTS)
34 Sensor ground Manifold_Absqute Pressure Sensor (MAPS),
CVVT Oil Temperature Sensor (OTS)
35 Power ground Chassis Ground
36 Power ground Chassis Ground
37 Power ground Chassis Ground
38 Power ground Chassis Ground
39 Power ground Chassis Ground
40 Ignition Coil (Cylinder #4) control output Ignition Coil (Cylinder #4)
41 Crankshaft Position Sensor [Low] signal input Crankshaft Position Sensor (CKPS)
42 For Auto transaxle Control
43 For Auto transaxle Control
44 For Auto transaxle Control
45 For Auto transaxle Control
46 -
47 -
48 Throttle Position Sensor #1 signal input Throttle Position Sensor (TPS) #1
49 T]ezitge:aloi:]ypguetn Sensor [Bank 1 / Sensor HO2S (B1/S1)
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FL -62 FUEL SYSTEM
PinNo. Description Connected to
50 g]ezitgrc]ia?;%guin Sensor [Bank 1 / Sensor HO2S (B1/S2)
51 T]e:itgr(]jaloi%guin Sensor [Bank 2 / Sensor HO2S (B2/S1)
52 ?]e:itgr(]jaloi););guin Sensor [Bank 2 / Sensor HO2S (B2/S2)
53 Knock Sensor (KS) #2 [High] signal input Knock Sensor (KS) #2 [High]
54 Knock Sensor (KS) #2 [Low] signal input Knock Sensor (KS) #2 [Low]
55 Knock Sensor (KS) #1 [Low] signhal input Knock Sensor (KS) #1 [Low]
56 Knock Sensor (KS) #1 [High] signal input Knock Sensor (KS) #1 [High]
57 Throttle Position Sensor #2 signal input Throttle Position Sensor (TPS) #2
58 Throttle Position Sensor #2 ground Throttle Position Sensor (TPS) #2
59 For Auto transaxle Control
60 Ignition Coil (Cylinder #2) control output Ignition Coil (Cylinder #2)
61 CVVT Oil Control Valve [Bank 2] control output CVVT Oil Control Valve (OCV) [Bank 2]
62 CVVT OQil Control Valve [Bank 1] control output CVVT Oil Control Valve (OCV) [Bank 1]
63 Injector (Cylinder #2) control output Injector (Cylinder #2)
64 Injector (Cylinder #3) control output Injector (Cylinder #3)
65 -
66 -
o7 |femes Ouygen Sever (B2 Sersor | 075 sy
68 Injector (Cylinder #4) control output Injector (Cylinder #4)
69 Injector (Cylinder #5) control output Injector (Cylinder #5)
ro | ested Ouygen SeneorBank 1/ Sensar | o sy
71 Injector (Cylinder #6) control output Injector (Cylinder #6)
72 Injector (Cylinder #1) control output Injector (Cylinder #1)
ro | ested Ougen Seneor ank 2 Sensar | o (s
7o |eates Ouygen Sever B[ Semsor | 1075 (s
75 For Auto transaxle Control
76 Battery Power Battery
77 Ignition Coil (Cylinder #3) control output Ignition Coil (Cylinder #3)
78 Ignition Coil (Cylinder #5) control output Ignition Coil (Cylinder #5)
79 Ignition Coil (Cylinder #1) control output Ignition Coil (Cylinder #1)
80 -
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GASOLINE ENGINE CONTROL SYSTEM FL -63
3. PCM TERMINAL INPUT/OUTPUT SIGNAL
CONNECTOR [C144-A]

Zlon Description Condition Type Level R-lt-aessutlt
1 | 2nd CAN [High] dle DC 2.0 ~ 3.0V 2.5V
2 | 2nd CAN J[Low] Idle 2.0 ~ 3.0v 2.5V
3 | For Auto transaxle Control
4 | For Auto transaxle Control
5 | For Auto transaxle Control
6 | For Auto transaxle Control
7 | For Auto transaxle Control
8 | For Auto transaxle Control
9 | For Auto transaxle Control
10 | For Auto transaxle Control
11 | For Auto transaxle Control
12 -

13 | For Auto transaxle Control
14 :

High: Battery Voltage 13.6V

15 | Alternator load signal input Idle PULSE Low: Max. 1.5V ov

140 ~ 190Hz 160Hz

16 | Cruise Switch ground
17 -

A/C%'\II:E elay Battery Voltage 9.1V

18 | Air conditioner switch "ON" signal input AICON Relay DC

ON Max. 1.0V 0.1v

19 -

20 | For Auto transaxle Control

Brake p_edal Battery Voltage 12.7v
21 | Brake switch signal input releasing DC

B:)ar';esspiﬁga' Max. 0.5V 0.03V
22 | For Auto transaxle Control

Brake pedal Max. 0.5V oV
23 | Brake lamp signal input releasing DC

Brake pedal Battery Voltage 13.0vV

pressing

24 | For Auto transaxle Control

25 | Cruise Switch signal input
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FL -64 FUEL SYSTEM
Pin _ - Test
No. Description Condition Type Level Result

_ - ) _ ) A/CON OFF Max. 1.0V ov
26 | Air conditioner blower switch signal input DC
A/CON ON Battery Voltage 11.9v
When High: Min. Vbatt 80% | 11.3V
_ _ _ _ transmitting Low: Max. Vbatt 20% | 0.14V
27 | Diagnostic Data Line (K-Line) PULSE
When High: Min. Vbatt 70% | 11.3V
receiving Low: Max. Vbatt 30% 0.32v
28 -
29 -
30 -
31 -
A/C OFF
32 | A/IC Pressure Sensor signal input DC 0~ 5.0v
gnating A/C ON 1.85
2.2V
33 | Sensor ground Idle DC Max. 50mV 40mV
34 -
35 | For Auto transaxle Control
36 -
37 -
) IG OFF Max. 1.0V ov
38 | Battery voltage supply after main relay DC
IG ON Battery Voltage 12.1V
. IG OFF Max. 1.0V ov
39 | Battery voltage supply after main relay DC
IG ON Battery Voltage 12.1V
. IG OFF Max. 1.0V ov
40 | Battery voltage supply after main relay DC
IG ON Battery Voltage 12.1vV
RECESSIVE 2.0 ~ 3.0v 3.85V
41 | CAN [High] PULSE
DOMINANT 275 45V 2.5V
RECESSIVE 2.0 ~ 3.0v 2.55V
42 | CAN [Low] PULSE
DOMINANT 275 45V 1.34V
_ Relay ON Battery Voltage 12.3V
43 | Main Relay control output DC
Relay OFF Max. 1.0V 0.87v
44 | Intake Air Temperature Sensor signal input Idle Analog 0~ 5.0v 1.86V
45 | Immobilizer communication line
i Neutral 0.89V
46 Ppwer _Steerlng Pressure Sensor Analog 0 ~ 50V
signal input Full-Turn 4.16V
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GASOLINE ENGINE CONTROL SYSTEM FL -65
Pin - - Test
No. Description Condition Type Level Result

High: Vref 5.04V
Idle Low: Max. 0.5V 0.27v
. . ) Idle: 3.0KHz
47 | Mass Air Flow Sensor signal input PULSE -
High: Vref 5.04Vv
3,000 rpm Low: Max. 0.5V 0.27v
3000rpm: 4.5 kHz
48 | Accelerator Position Sensor #2 ground Idle DC Max. 50mV 35mV
N ) ) CT 0.3 ~ 0.9V 0.4V
49 | Accelerator Position Sensor #2 signal input Analog
W.O.T 1.5 ~ 3.0V 2.1V
50 | For Auto transaxle Control
51 | Cruise "SET" lamp control output
- High: Min. 5.0V 12.6V
52 | Vehicle speed signal input Vehlple PULSE
running Low: Max. 1.0V 0.2v
53 | Intake Air Temperature Sensor ground Idle DC DC Max. 50mV 34mVv
8 ) J CT 0.3 ~ 0.9V 0.77V
54 | Accelerator Position Sensor #1 signal input Analog
W.O.T 4.0 ~ 4.8V 4.23V
55 | Accelerator Position Sensor #1 ground Idle DC DC Max. 50mV 36mV
IG OFF Max. 0.5V ov
56 | Fuel Tank Pressure Sensor power supply DC
IG ON 49 ~ 5.1V 5.01V
- IG OFF Max. 0.5V oV
57 | Accelerator Position Sensor #2 power supply DC
IG ON 49 ~ 5.1V 5.08Vv
IG OFF Max. 0.5V ov
58 | Sensor Power Supply (+5V)
IG ON 49 ~ 5.1V 5.08v
N IG OFF Max. 0.5V ov
59 | Accelerator Position Sensor #1 power supply DC
IG ON 49 ~ 5.1V 5.08v
60 | For Auto transaxle Control
High: Battery Voltage 13.0v
61 | Engine speed signal output Idle PULSE Low: Max. 0.5V ov
20~26Hz 35Hz
High: Battery Voltage
) ) 12.8Vv
62 | Fuel consumption signal output Idle PULSE or Vref
Low: Max. 0.5V ov
63 | Malfunction Indicator Lamp (MIL) MIL OFF bC High: Battery Voltage 4.24V
control output MIL ON Low: Max. 2.0V oV
64 | Air Conditioner Compressor Relay A/CON OFF bC Battery Voltage 13.0v
control output A/CON ON Max. 1.0V 0.14Vv
65 | For Auto transaxle Control
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FL -66 FUEL SYSTEM
Ei(?_ Description Condition Type Level R-Essutlt
High: Vref 12.3V
66 | Cooling Fan control output (PWM) A/CON ON PULSE Low: 0 ~05V ov
300Hz
67 | For Auto transaxle Control
High: Battery Voltage 12.3V
68 (T;‘\;\‘/’&'f O'Tft’;gito” Sensor signal Idle PULSE Low: 0~ 0.5V oV
100Hz
69 | Cruise "CRUISE" lamp control output
70 | Fuel Pump Relay control output Relay OFF DC Battery Voltage 125V
Relay ON Max. 1.0V 0.09v
71 | Variable Intake Solenoid Valve control output Active DC Max. 1.0V 0.1V
Inactive Battery Voltage 12.4v
72 | Immobilizer lamp control output
73 | For Auto transaxle Contro
74 | For Auto transaxle Contro
75 | For Auto transaxle Contro
76 | For Auto transaxle Contro
77 | For Auto transaxle Contro
High: Battery Voltage 13.2V
78 | Purge Control Solenoid Valve control output IrAacct:it\i/\(/ae PULSE Low: Max. 1.0V 0.08Vv
16Hz
79 -
80 -
CONNECTOR [C144-B]
II:lion. Description Condition Type Level RLesitIt
High: Battery Voltage 13.3V
1 ETC Motor [-] control output Idle PULSE Low: Max. 1.0V 0.3V
3.14KHz
High: Battery Voltage 13.3V
2 ETC Motor [+] control output Idle PULSE Low: Max. 1.0V 0.4v
3.14KHz
3 For Autotransaxle Control
4 CVVT Oil Temperature Sensor signal input Idle Analog 0.5 ~ 4.5v 1.68vV
5 -
6 For Auto transaxle Control
7 Engine Coo'zgn:r?nppel:f‘t“re Sensor Idle Analog 0.5 ~ 4.5V 0.47V
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GASOLINE ENGINE CONTROL SYSTEM FL -67
Pin - - Test
No. Description Condition Type Level Result

8 Manifold Absolute Pressure Sensor IG ON Analog 39 ~41V 4.01v
signal input dle 0.8 ~ 1.6V 1.59V
9 For Auto transaxle Control
10 For Auto transaxle Control
1 Manifold Absolute Pressure Sensor IG OFF bC Max. 0.5V ov
power supply IG ON 4.9 ~ 5.1V 5.08V
o _ IG OFF Max. 0.5V ov
12 Battery voltage supply after ignition switch DC
IG ON Battery Voltage 12.2v
N IG OFF Max. 0.5V ov
13 Throttle Position Sensor #2 power supply DC
IG ON 49 ~ 5.1V 5.05vV
14 Throttle Position Sensor #1 ground Idle DC Max. 50mV 30mVv
15 Camshaft Position Sensor [Bank IG OFF bC Max. 0.5V ov
2] power supply IG ON 4.9 ~ 5.1V 5.06V
N IG OFF Max. 0.5V ov
16 Throttle Position Sensor #1 power supply DC
IG ON 49 ~ 5.1V 5.06V
17 | Camshaft Position Sensor [Bank 2] ground Idle DC Max. 50mV 30mV
18 | Camshaft Position Sensor [Bank 1] ground Idle DC Max. 50mV 30mV
1st: 300~400V 272V
19 Ignition Coil (Cylinder #6) control output Idle PULSE ON: Max. 2V 1.2V
5.8Hz
20 -
1 Crankshaft Position Sensor [High] dle Sine Vp_p: Min.1.0V 8V
signal input Wave 700Hz
22 For Autotransaxle Control
23 Sensor Shield Idle DC Max. 50mV 32mVv
High: Vref 5.08vV
24 Camshaft Position Sensor [Bank Idle PULSE Low: Max. 0.5V 0.06V
2] signal input
40Hz
High: Vref 5.08Vv
25 Camshaft Position Sensor [Bank Idle PULSE Low: Max. 0.5V 0.06V
1] signal input
40Hz
26 -
27 -
o8 Heated Oxygen Sensor [Bank 2 / dle DC Max. 50mV 27mV
Sensor 1] ground
29 Heated Oxygen Sensor [Bank 2 / dle DC Max. 50mV 27mV
Sensor 2] ground
30 Heated Oxygen Sensor [Bank 1 / dle DC Max. 50mV 26V
Sensor 1] ground
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FL -68 FUEL SYSTEM
Ilflic?. Description Condition Type Level R-I;ze'}ssutlt
31 Heated ggzggr ;e;ri%rngBank 1 Idle DC Max. 50mV 27mV
32 Camshaft Position Sensor [Bank IG OFF DC Max. 0.5V ov

1] power supply IG ON 4.9 ~ 5.1V 5.06V
33 | Engine Coolant Temperature Sensor ground Idle DC Max. 50mV 13mvV
34 Sensor ground Idle DC Max. 50mV 13mvV
35 Power ground Idle DC Max. 50mV omv
36 Power ground Idle DC Max. 50mV omv
37 Power ground Idle DC Max. 50mV omv
38 Power ground Idle DC Max. 50mV 2mv
39 Power ground Idle DC Max. 50mV 2mv
1st: 300~400V 263V
40 Ignition Coil (Cylinder #4) control output Idle PULSE ON: Max. 2V 1.4V
5.8Hz
" Crankshaft Position Sensor [Low] - Sine Vp_p: Min.1.0v 8V
signal input Wave 700Hz
42 For Auto transaxle Control
43 For Auto transaxle Control
44 For Auto transaxle Control
45 For Auto transaxle Control
46 =
47 -
48 Throttle Position Sensor #1 signal input sl Analog 0'2_5 ~ O
W.0.T Min. 4.0V
49 Heated Oxygen Sensor [Bank 1/ Engipe DC Rich: 0.6 1.0V 0.95v
Sensor 1] signal input Running Lean: 0 ~ 0.4V 0.13V
50 Heated Oxygen Sensor [Bank 1/ Engine bC Rich: 0.6 1.0V 0.88V
Sensor 2] signal input Running Lean: 0 ~ 0.4V 0.21V
51 Heated Oxygen Sensor [Bank 2 / Engipe DC Rich: 0.6 1.0V 0.91v
Sensor 1] signal input Running Lean: 0 ~ 0.4V 0.18V
52 Heated Oxygen Sensor [Bank 2 / Engine bC Rich: 0.6 1.0V 0.89V
Sensor 2] signal input Running Lean: 0 ~ 0.4V 0.22V
Knocking Variable -0.3~03V
53 Knock Sensor (KS) #2 [High] signal input Normal Fre- oV 1.7v
guency
Knocking Variable -0.3~03V
54 Knock Sensor (KS) #2 [Low] signal input Fre- 1.7v
Normal quency oV
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GASOLINE ENGINE CONTROL SYSTEM FL -69
Pin _ . Test
No. Description Condition Type Level Result

Knocking Variable -0.3~03V
55 Knock Sensor (KS) #1 [Low] signal input Fre- 1.7W\
Normal guency oV
Knocking Variable -0.3~03V
56 Knock Sensor (KS) #1 [High] signal input Fre- 1.7v
Normal guency ov
N ) . C.T Min. 4.0V
57 Throttle Position Sensor #2 signal input Analog
W.O.T 0.25 ~ 0.9V
58 Throttle Position Sensor #2 ground Idle DC Max. 50mV 17mv
59 For Auto transaxle Control
1st: 300~400V 266V
60 Ignition Coil (Cylinder #2) control output Idle PULSE ON: Max. 2V 1.3V
5.8Hz
Battery Voltage 14.5vV
61 CVVT Oil Control Valve [Bank 2] e PULSE Max. 1.0V 0.1v
control output Duty variance
when operating the 128Hz
accelerator
Battery Voltage 14.3V
CVVT 0il Control Valve [Bank 1] w 0.l N
62 Idle PULSE .
control output Duty variance
when operating the 128Hz
accelerator
High: Battery Voltage 13.8V
) _ Low: Max. 1.0V 0.13V
63 Injector (Cylinder #2) control output Idle PULSE
Vpeak: Max. 80V 57.5V
5.8Hz
High: Battery Voltage 13.8Vv
) ] Low: Max. 1.0V 0.13v
64 Injector (Cylinder #3) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
65 -
66 -
High: Battery Voltage 13.8vV
67 Heated Oxygen Sensor [Bank 2 / Sensor Engme PULSE Low: Max. 1.0V 017V
1] Heater control output Running
16Hz
High: Battery Voltage 13.8Vv
) ] Low: Max. 1.0V 0.13v
68 Injector (Cylinder #4) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
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FL -70 FUEL SYSTEM
Pin I . Test
No. Description Condition Type Level Result

High: Battery Voltage 13.7v
) ) Low: Max. 1.0V 0.13v
69 Injector (Cylinder #5) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
High: Battery Voltage 13.8V
70 Heated Oxygen Sensor [Bank 1 / Sensor Englne PULSE Low: Max. 1.0V 017V
1] Heater control output Running
16Hz
High: Battery Voltage 13.8vV
] ) Low: Max. 1.0V 0.13v
71 Injector (Cylinder #6) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
High: Battery Voltage 13.8Vv
) . Low: Max. 1.0V 0.13v
72 Injector (Cylinder #1) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
High: Battery Voltage 13.9vV
73 Heated Oxygen Sensor [Bank 2 / Sensor Engme PULSE Low: Max. 1.0V 0.19V
2] Heater control output Running
16Hz
High: Battery Voltage 13.9V
74 Heated Oxygen Sensor [Bank 1 / Sensor Engn_’le PULSE Low: Max. 1.0V 018V
2] Heater control output Running
16Hz
75 For Auto transaxle Control
76 Battery Power Always DC Battery Voltage 13.0vV
1st: 300~400V 266V
77 Ignition Coil (Cylinder #3) control output Idle PULSE ON: Max. 2V 1.4v
5.8Hz
1st: 300~400V 267V
78 Ignition Coil (Cylinder #5) control output Idle PULSE ON: Max. 2V 1.4V
5.8Hz
1st: 300~400V 268V
79 Ignition Coil (Cylinder #1) control output Idle PULSE ON: Max. 2V 1.4v
5.8Hz
80 -
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GASOLINE ENGINE CONTROL SYSTEM FL -71

CIRCUIT DIAGRAM  escizans

PCM

After Main Relay

IG COIL (Cyl. #1)

[=- "
2 N T |E79 - Ignition Coil (Cyl. #1) control output
1 — Cmeemceccccccccecmeaa-
> I

IG COIL (Cyl. #3)

v
L T Eﬁ - Ignition Coil (Cyl. #3) control output
_ 2 e e
1 ld I

IG COIL (Cyl. #5)

: E?B - Ignition Coil (Cyl. #5) control output

1 — fmmmmeccccmm————— e ————
CONDENSOR
IGCOIL (Cyl. #2) ..

i
= l_\ib 2 v : E6O - Ignition Coil (Cyl. #2) control output
Vrred I

O

v
L T 540 - Ignition Coil (Cyl. #4) control output
'

Parre
1
IG COIL (Cyl. #6)

m_» 2 " T Elg - Ignition Coil (Cyl. #6) control output
Z l

CONDENSOR
- +
[ E?B - Battery power
BATTERY [
|E35 - PCM ground
I'B36 -
IESS PCM ground
1 I Eﬁl? - PCM ground
CHASSIS -
GROUND IEG!& - PCM ground

539 - PCM ground

@ Elz - Ignition switch signal input
AS50 - Battery voltage supply after main relay

IGNITION SWiCH MAIN RELAY A38 - Battery voltage supply after main relay
:[ o 1 i39 - Battery voltage supply after main relay
A43 - Main relay control output
CMPS #1 2
| ElB - Sensor ground
3 —
@ N, B25 - CMPS #1 signal input
1 —
B32 - Ri voltage (+5V)
CMPS #2 2
[B17-
: I=817 Sensor ground
N, B24 - CMPS #2 signal input
1 —
B15 - Ri voltage (+5V)

FUEL PUMP RELAY

o FUEL
> cump ~

I_A7O - Fuel pump relay control output

UFBG293A
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FUEL SYSTEM

MIL

PCM

&)

EAGS - MIL control output

59 - Reference voltage(+5V)

—
LA
EAS4 - APS1 signal input

55 - Sensor ground

» IG ON
APS

4

APS1
pEn
| 5
APS2 =
-
| 6

B
—
] AS7 - Reference voltage(+5V)
EA49 - APS2 signal input

—

FAN CONTROL MODULE

|A48 - Sensor ground

EAGG - Cooling fan control output

IMMOBILIZER (PWM)
EA45 - Immobilizer communication
line
1 » Ground
P After Main Relay
IMMO. LAMP
EA72 - Immobilizer lamp control
® output
P Battery
ECTS
z EB7 - ECTS signal input
» Cluster
L =
|_833 - Sensor ground

P After Main Relay

HO2S(B1/S1)
2 P After Main Relay
2

IJ—“_“L EB70 - HO2S[B1/S1] heater control

3

|—< } [ B49 - HO2S[B/S1] signal input
4

EBSO - Sensor ground

HO2S5(B1/S2)

1

-

{ B74 - HO2S[B1/S2] heater control

1
S

{ B50 - HO2S[B1/S2] signal input

HO2S(B2/S1

[N

A 4

After Main Relay

i_BSl - Sensor ground

=

EBG7 - HO2S[B2/S1] heater control

1
S

[ B51 - HO25[B2/S1] signal input

HO2S(B2/S2)
1

» After Main Relay

B2 -
I_828 Sensor ground

—

=

|_B73 - HO2S[B2/S2] heater control
—

1
n

| B52 - HO2S[B2/S2] signal input
—

1 B29 - Sensor ground

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE CONTROL SYSTEM FL -73
PCM
MAFS & IATS
2 P After Main Relay
[ 1 EA47 - MAFS signal input
s » Ground
4 [A44 - 1ATS signal input
5 EAS3 - Sensor ground

PCSV

[A?S - PCSV control output

5

P After Main Relay

OCV #1

'_62 - OCV #1 control output

o

P After Main Relay

OCV #2

(o]

61 - OCV #2 control output

5

P After Main Relay

INJECTOR #1

’_872 - Injector #1 control output

5

P After Main Relay

INJECTOR #2
1 .
EBGB - Injector #2 control output
z Z E 2 N .
P After Main Relay
INJECTOR #3
1 EBM - Injector #3 control output
Z Z E |Z:X| 2 . .
P After Main Relay
INJECTOR #4
1 .
EBGS - Injector #4 control output
X_élzﬂ 2 . .
P After Main Relay
INJECTOR #5
1 EBGQ - Injector #5 control output

&

P After Main Relay

INJECTOR #6

71 - Injector #6 control output

o]

P After Main Relay

DATA LINK CONNECTOR (DLC) EAZ7 - K-Line
< El - CAN [HIGH]
MULTI-PURPOSE CHECK CONNECTOR
< Ez - CAN [LOW]

EFBF295A
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FUEL SYSTEM

ETC MODULE
4
~
(‘X :
TPS1
T 8
1
T
~
(a :
TPS2
T 5 5
ETC MOTOR | 2
3
1
AIC PRESSURE TRANSDUCER F’q 3
VAN =
1
PSPS
tl
—
BRAKE SWITCH
1
Battery(+) 4—2— 5
IGON ¢——41 o /°
ALTERNATOR !X
< B
-Refer to "Electrical Troubleshooting Manual" — < EG
< A
A
Ks #1 - =
1 i
QDL
o
KS #2 ‘[ =
1 M -
T
i
[::l 2 [
N

—

CKPS
2 o
™
SN |1 L
L
MAPS
4
1
b
2

Ele - Reference voltage (+5V)
[B48 - TPs1 signal input

EM - Sensor ground
—
|E13 - Reference voltage (+5V)

ES7 - TPS2 signal input

IESB - Sensor ground

Ez - ETC Motor (+) control

El - ETC Motor (-) control

[A33 -
Ié33 Sensor ground
I:58 - Reference voltage (+5V)

(a0 -
I_A32 Sensor signal input

&46 - PSPS signal input

EAZB - Brake lamp signal input

EAZl - Brake switch signal input

15 - Alternator load signal input

26 - A/C blower switch signal input

4 - A/C compressor relay control

18 - A/C switch "ON" signal input
ESS - KS #1 [LOW] signal input
'356 - KS #1 [HIGH] si I

1B gnal input
'EZS - Sensor shield

IES4 - KS #2 [LOW] signal input

ESS - KS #2 [HIGH] signal input

EZl - CKPS [HIGH] signal input

E41 - CKPS [LOW] signal input

(B34 -
E34 Sensor ground
|E8 - MAPS signal input

Ell - Reference voltage (+5V)

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE CONTROL SYSTEM FL -75
PCM
VIS VALVE
2 E71 - VIS valve control output
X L P After Main Relay
oTS
2 E34 - Sensor ground
LZ L E4 - OTS signal input

ABS / ESC CONTROL MODULE «¢

1

- Vehicle Speed Signal Input

ABS / ESC CONTROL MODULE ¢ 1 A41 - CAN[HIGH]
ABS / ESC CONTROL MODULE ’:42 - CAN[LOW]
Iy
CLUSTER(TACHOMETER) < | A61 - Engine speed signal input

21|
fe°]

ESC, ESP CONTROL MODULE «¢ - TPS signal(PWM) output

- Fuel consumption signal
output

A
21
N

CLUSTER

A
=1

- Cruise switch ground
CRUISE REMOCON SWITCH |:

CLUSTER [

- Cruise switch signal input

A
Fy

A

1

- Cruise "SET" lamp control

A
Ky

- Cruise "CRUISE" lamp
control

SGHFL7101L
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FUEL SYSTEM

PCM PROBLEM INSPECTION
PROCEDURE  eoors206

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

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.

If problem is 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.

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

VIN PROGRAMMING PROCEDURE

VIN (Vehicle Identification Number) is a number that has
the vehicle’s information (Maker, Vehicle Type, Vehicle
Line/Series, Body Type, Engine Type, Transmission
Type, Model Year, Plant Location and so forth. For more
information, please refer to the group "GI" in this SER-
VICE MANUAL). When replacing a PCM, the VIN must
be programmed in the PCM. If there is no VIN in PCM
memory, the fault code (DTC P0630) is set.

-

/1% CAUTION

The programmed VIN cannot be changed. When
writing the VIN, confirm the VIN carefully

1. Select "Vehicle" and "Engine" (For example, SE-
DONA 3.5L V6).

| K1A VEHICLE DIAGNOSIE T |

Hil,. HId

A2, SRORTAGCE] BEFORE AZAY )
A3, SRORTAGELNFTER ASHY )
B4, SEPHIA

&5, SPECTHA

a6, OFIRA

@7 . SEDIHA

#e. SORENTO

KA VEHICLE DIAGHOSIS
RREL :  BEDOMAN P ek

aral BN EHGIME CONTHDL

{HELCD SVE )

BFIF4600
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FL -77

2. Select "VIN WRITING".

| 1. KIA UEHICLE DIAGNOSIE WA |
HOREL : SEDOMA 2EEGHY
S¥STEN = EHCIHE CONTHOL
3,51 { HELOO S¥%)
B4, MOMITORING TEST RESULTS
&5, EUAP. LEAKAGE TEST
B6. IDLE RPM ABJUST MODE
@7, ACTUATION TEST
@A, ECU TNFORMATION
0. UIN URITING |
18. UIN BEADING
11. FLIGHT RECORD

BFIF4601

3. Check the PCM status.

| 12. UVIH URITTINRG
CHANCE WaLUE: [UP 1 [DhoUM 1

CUEE0R RA'E © [LEFT 1 [RIGHTI
WEITE DsiTA : [EHTEHR]

ECU STATUS : UIRGIN
D ¥oOU WaNT To WRITE?
FEESS [ENTER]-[ESC]

READ :

[ABCD | {ERGH| | 1JKL | |HNOP| |QR=-1] |uu-2|

BFIF4602

NOTE

¢ VIRGIN: VIN is not programmed
¢« LEARNT: VIN has been already programmed

Is the PCM status "VIRGIN"?

YES

Go to next step 4.

END

WWW.DIGITALKHODRO.COM

4. Write the VIN with cursor, function and number keys.

€3 WARNING

Before pressing the "ENTER" key, confirm the
VIN again because the programmed VIN cannot
be changed.

| 12, UIN URITTING |
CHANGE UALLUE: [UP 1 [DOWN ]

CUEE0OR RWE © [LEFT 1 [RIGHTI
HEITE DsiTA : [EHWTEHI

IMPUT THE WIN USIMG CURSOE,
FUNCTIOM, MUABEE EEY
AMDl THEM FEEES [EHTER]

READ :
WRITE:

[ABCD| |EFGH| | 1JKL| |HMOP| |QR=U| |uU=2 |

| 12. WRITE UIN |
CHANGE UALUE: [UP 1 [DOUN ]

CUEE0R RWE © [LEFT 1 [EIGHTI
HEITE DsiTA - [ENTERI

IF THE UVINM HAS HEEN WUHITTEN
THE WIN CaM HOT BE CHAMGED
FEEEE [ENTERI-TESC]

READ : 170, AGARAAAAAGGRE
WRITE: 1;8]00AcARAAAAAAE

[ABCE| |EFGH| | 1JKL| |HMOP| |QR=-U| |W=2 |

BFIF4603
5. After verifying the written VIN, press the "ENTER" key.

6. Turn the ignition switch OFF, and then turn ON.

[ 12. MRITE UIN |
CHANGE WALUE: [UP 1 [DOWN ]

CUREOR ROVE © [LEFT 1 [RIGHTI
WEITE IwiTA : [EHWTEHI

TUBRM IG HEY OFF AMD THEH OH

PHESE [ENTEE]
READ :[HRJAeARcAARRRAA
WRITE: [ AABARAAARARE

|aech| |EPGH| | 19ML | [HMOP | | QR=-1] |UU=2 |

BFIF4604

7. Verify the programmed VIN in the PCM memory.

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -78 FUEL SYSTEM

DTC TROUBLESHOOTING
PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC)  ereronc

DTC Description MIL PAGE
P0012 | A Camshaft Position-Timing Over-Retarded (Bank 1) ° FL-83
P0016 | Crankshaft Position-Camshaft Position Correlation (Bank 1 / Sensor A) ° FL-88
P0018 | Crankshaft Position-Camshaft Position Correlation (Bank 2 / Sensor A) ° FL-95
P0022 | A Camshaft Position-Timing Over-Retarded (Bank 2) ° FL-99
P0026 | Intake Valve Control Solenoid Circuit Range/Performance (Bank 1) ° FL-102
P0028 | Intake Valve Control Solenoid Circuit Range/Performance (Bank 2) ° FL-109
P0O030 | HO2S Heater Control Circuit (Bank 1 / Sensor 1) ° FL-113
P0031 | HO2S Heater Circuit low (Bank 1 / Sensor 1) ° FL-118
P0032 | HO2S Heater Circuit high (Bank 1 / Sensor 1) ° FL-121
P0036 | HO2S Heater Control Circuit (Bank 1 / Sensor 2) ° FL-124
P0037 | HO2S Heater Circuit low (Bank 1 / Sensor 2) ° FL-129
P0038 | HO2S Heater Circuit high (Bank 1 / Sensor 2) ° FL-132
P0O050 | HO2S Heater Control Circuit (Bank 2 / Sensor 1) ° FL-135
P0051 | HO2S Heater Circuit low (Bank 2 / Sensor 1) ° FL-140
P0052 | HO2S Heater Circuit high (Bank 2 / Sensor 1) ° FL-143
P0056 | HO2S Heater Control Circuit (Bank 2 / Sensor 2) ° FL-146
P0057 | HO2S Heater Circuit low (Bank 2 / Sensor 2) ° FL-151
P0O058 | HO2S Heater Circuit high (Bank 2 / Sensor 2) ° FL-154
P0076 | Intake Valve Control Solenoid Circuit Low (Bank 1) ° FL-157
P0077 | Intake Valve Control Solenoid Circuit High (Bank 1) ° FL-163
P0082 | Intake Valve Control Solenoid Circuit Low (Bank 2) ° FL-166
P0083 | Intake Valve Control Solenoid Circuit High (Bank 2) ° FL-172
P0101 | Mass or Volume Air Flow Circuit Range/Performance ° FL-175
P0102 | Mass or Volume Air Flow Circuit Low Input ° FL-179
P0103 | Mass or Volume Air Flow Circuit high Input ° FL-184
P0105 | Manifold Absolute Pressure/Barometric Pressure Circuit ° FL-188
P0106 | Manifold Absolute Pressure/Barometric Pressure Circuit Range/Performance ° FL-192
P0107 | Manifold Absolute Pressure/Barometric Pressure Circuit Low Input ° FL-195
P0108 | Manifold Absolute Pressure/Barometric Pressure Circuit High Input ° FL-199
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DTC TROUBLESHOOTING PROCEDURES FL -79
DTC Description MIL PAGE
P0110 | Intake Air Temperature Sensor 1 Circuit ° FL-203
P0111 | Intake Air Temperature Sensor 1 Circuit Range/Performance ° FL-208
P0112 | Intake Air Temperature Sensor 1 Circuit Low Input ° FL-211
P0113 | Intake Air Temperature Sensor 1 Circuit High Input ° FL-215
P0116 | Engine Coolant Temperature Circuit Range/Performance ° FL-220
P0117 | Engine Coolant Temperature Circuit Low Input ° FL-224
P0118 | Engine Coolant Temperature Circuit High Input ° FL-228
P0122 | Throttle/Pedal Position Sensor/Switch "A" Circuit Low Input ° FL-233
P0123 | Throttle/Pedal Position Sensor/Switch "A" Circuit High Input ° FL-239
P0131 | HO2S Circuit Low Voltage (Bank 1 / Sensor 1) ° FL-243
P0132 | HO2S Circuit High Voltage (Bank 1 / Sensor 1) ° FL-250
P0133 | HO2S Circuit Slow Response (Bank 1 / Sensor 1) ° FL-253
P0134 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 1) ° FL-255
P0137 | HO2S Circuit Low Voltage (Bank 1 / Sensor 2) > FL-259
P0138 | HO2S Circuit High Voltage (Bank 1 / Sensor 2) ° FL-266
P0140 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 2) ° FL-269
P0151 | HO2S Circuit Low Voltage (Bank 2 / Sensor 1) ° FL-273
P0152 | HO2S Circuit High Voltage (Bank 2 / Sensor 1) ° FL-280
P0153 | HO2S Circuit Slow Response (Bank 2 / Sensor 1) ° FL-283
P0154 | HO2S Circuit No Activity Detected (Bank 2 / Sensor 1) ° FL-285
P0157 | HO2S Circuit Low Voltage (Bank 2 / Sensor 2) ° FL-289
P0158 | HO2S Circuit High Voltage (Bank 2 / Sensor 2) ° FL-296
P0160 | HO2S Circuit No Activity Detected (Bank 2 / Sensor 2) ° FL-299
P0171 | System Too Lean (Bank 1) ° FL-303
P0172 | System Too Rich (Bank 1) ° FL-307
P0174 | System Too Lean (Bank 2) ° FL-303
P0175 | System Too Rich (Bank 2) ° FL-307
P0196 | Engine Oil Temp. Sensor Range / Performance ° FL-310
P0197 | Engine Oil Temp. Sensor Low Input ° FL-314
P0198 | Engine Oil Temp. Sensor High Input ° FL-318
P0217 | Engine Coolant Over Temperature Condition ° FL-322
P0222 | Throttle/Pedal Position Sensor/Switch "B" Circuit Low Input ° FL-326
P0223 | Throttle/Pedal Position Sensor/Switch "B" Circuit High Input ° FL-333

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -80 FUEL SYSTEM
DTC Description MIL PAGE
P0230 | Fuel Pump Primary Circuit A FL-337
P0261 | Cylinder 1-Injector Circuit Low ° FL-342
P0262 | Cylinder 1-Injector Circuit High ° FL-348
P0264 | Cylinder 2-Injector Circuit Low ° FL-342
P0265 | Cylinder 2-Injector Circuit High ° FL-348
P0267 | Cylinder 3-Injector Circuit Low ° FL-342
P0268 | Cylinder 3-Injector Circuit High ° FL-348
P0270 | Cylinder 4-Injector Circuit Low ° FL-342
P0271 | Cylinder 4-Injector Circuit High ° FL-348
P0273 | Cylinder 5-Injector Circuit Low ° FL-342
P0274 | Cylinder 5-Injector Circuit High ° FL-348
P0276 | Cylinder 6-Injector Circuit Low ° FL-342
P0277 | Cylinder 6-Injector Circuit High ° FL-348
P0300 | Random/Multiple Cylinder Misfire Detected ° FL-354
P0301 | Cylinder 1-Misfire detected ° FL-360
P0302 | Cylinder 2-Misfire detected ° FL-360
P0303 | Cylinder 3-Misfire detected ° FL-360
P0304 | Cylinder 4-Misfire detected ° FL-360
P0305 | Cylinder 5-Misfire detected ° FL-360
P0306 | Cylinder 6-Misfire detected ° FL-360
P0315 | Segment Time Acquisition Incorrect A FL-366
P0325 | Knock Sensor 1 Circuit A FL-369
P0326 | Knock Sensor 1 Circuit Range/Performance (Bank 1) A FL-373
P0330 | Knock Sensor 2 Circuit A FL-375
P0331 | Knock Sensor 2 Circuit Range/Performance (Bank 2) A FL-379
P0335 | Crankshaft Position Sensor A Circuit ° FL-381
P0336 | Crankshaft Position Sensor A Circuit Range/Performance ° FL-387
P0340 | Camshaft Position Sensor A Circuit Malfunction (Bank 1 or Signal Sensor) ° FL-391
P0341 fir?sgiiglgossg]osr;sensor A Circuit Range/Performance (Bank . FL-397
P0346 | Camshaft Position Sensor A Circuit Range/Performance (Bank 2) ° FL-400
P0351 | Ignition Coil 'A’ Primary / Secondary Circuit ° FL-405
P0352 | Ignition Coil 'B’ Primary / Secondary Circuit ° FL-405
P0353 | Ignition Coil 'C’ Primary / Secondary Circuit ° FL-405
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DTC TROUBLESHOOTING PROCEDURES FL -81
DTC Description MIL PAGE
P0354 | Ignition Coil 'D’ Primary / Secondary Circuit ° FL-405
P0355 | Ignition Coil 'E’ Primary / Secondary Circuit ° FL-405
P0356 | Ignition Coil 'F’ Primary / Secondary Circuit ° FL-405
P0420 | Catalyst System Efficiency below Threshold (Bank 1) ° FL-412
P0430 | Catalyst System Efficiency below Threshold (Bank 2) ° FL-415
P0444 | Evap. Emission System-Purge Ctrl. Valve Circuit Open ° FL-417
P0445 | Evap. Emission System-Purge Ctrl. Valve Circuit Shorted ° FL-423
P0501 | Vehicle Speed Sensor A Range/Performance ° FL-426
P0504 | Brake Switch "A"/"B" Correlation ° FL-434
P0O506 | Idle Air Control System-RPM lower than expected ° FL-439
P0507 | Idle Air Control System-RPM higher than expected ° FL-441
P0532 | A/C Refrigerant Pressure Sensor "A" Circuit Low Input A FL-442
P0533 | A/C Refrigerant Pressure Sensor "A" Circuit High Input A FL-448
P0562 | System Voltage Low > FL-452
P0563 | System Voltage High ° FL-459
P0O571 | Brake Switch "A" Circuit ° FL-463
P0601 | EEPROM-Check sum Error ° FL-468
P0602 | EEPROM-Programming Error ° FL-471
P0604 | Internal Control Module Random Access Memory (RAM) Error ° FL-472
P0606 | ECM/PCM Processor(ECM-SELF TEST Failed) ° FL-475
P0638 | Throttle Actuator Control Range/Performance ° FL-476
P0641 | Sensor Reference Voltage "A" Circuit Open ° FL-484
P0646 | A/C Clutch Relay Control Circuit Low A FL-489
P0647 | A/C Clutch Relay Control Circuit High A FL-495
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit A FL-498
P0651 | Sensor Reference Voltage "B" Circuit Open ° FL-503
P0660 | Intake Manifold Tuning Valve Control Circuit/Open (Bank 1) ° FL-508
P0685 | ECM/PCM Power Relay Control Circuit /Open A FL-513
P1106 | Manifold Absolute Pressure Sensor Circuit Short - Intermittent High Input A FL-519
P1107 | Manifold Absolute Pressure Sensor Circuit Short - Intermittent Low Input A FL-526
P1111 | Intake Air Temperature Sensor Circuit Short - Intermittent High Input A FL-530
P1112 | Intake Air Temperature Sensor Circuit Short - Intermittent Low Input A FL-537
P1114 | Engine Coolant Temperature Sensor Circuit - Intermittent Low Input A FL-541
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FL -82 FUEL SYSTEM
DTC Description MIL PAGE
P1115 | Engine Coolant Temperature Sensor Circuit - Intermittent High Input A FL-547
P1295 | ETC (Electronic Throttle Control) System Malfunction - Power Management ° FL-552
P1523 | ETC (Electronic Throttle Control) System Malfunction - Throttle Valve Stuck A FL-555
P2104 | ETC (Electronic Throttle Control) System Malfunction - Forced Idle ° FL-558
P2105 | ETC (Electronic Throttle Control) System Malfunction - Forced Engine Shutdown ° FL-561
P2106 | ETC (Electronic Throttle Control) System Malfunction - Forced Limited Power ° FL-562
P2122 | Throttle/Pedal Position Sensor/Switch "D" Circuit Low Input ° FL-564
P2123 | Throttle/Pedal Position Sensor/Switch "D" Circuit High Input ° FL-570
P2127 | Throttle/Pedal Position Sensor/Switch "E" Circuit Low Input ° FL-573
P2128 | Throttle/Pedal Position Sensor/Switch "E" Circuit High Input ° FL-579
P2135 | Throttle/Pedal Position Sensor/Switch "A" / "B" Voltage Correlation ° FL-582
P2138 | Throttle/Pedal Position Sensor/Switch "D" / "E" Voltage Correlation ° FL-589
P2173 | ETC (Electronic Throttle Control) System Malfunction - High Air flow Detected. ° FL-593
P2187 | System Too Lean at Idle (- Additive) (Bank 1) . FL-599
P2188 | System Too Rich at Idle (Bank 1) ° FL-603
P2189 | System Too Lean at Idle (— Additive) (Bank 2) . FL-599
P2190 | System Too Rich at Idle (Bank 2) ° FL-603
P2195 | HO2S Signal Stuck Lean (Bank 1 / Sensor 1) ° FL-606
P2196 | HO2S Signal Stuck Rich (Bank 1 / Sensor 1) ° FL-612
P2197 | HO2S Signal Stuck Lean (Bank 2 / Sensor 1) ° FL-615
P2198 | HO2S Signal Stuck Rich (Bank 2 / Sensor 1) . FL-621
P2270 | HO2S Signal Stuck Lean (Bank 1 / Sensor 2) ° FL-624
P2271 | HO2S Signal Stuck Rich (Bank 1 / Sensor 2) ° FL-630
P2272 | HO2S Signal Stuck Lean (Bank 2 / Sensor 2) ° FL-633
P2273 | HO2S Signal Stuck Rich (Bank 2 / Sensor 2) ° FL-639
P2507 | ECM/PCM Power Input Signal Low ° FL-642
P2610 | ECM/PCM Internal Engine Off Timer Performance ° FL-645
U0001 | CAN Communication Malfunction ° FL-648
(L] NOTE

e : MILON MEMORY
A : MILOFF MEMORY

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -83
[DTC P0012 "A" CAMSHAFT POSITION-TIMING OVER-RETARDED (BANK 1) |

COMPONENT LOCATION  ensspsss

" OCV (Bank 1)

'\"/ <  Connector : GREY
;

DN
/ N

OCV (Bank 2 \
Connector : BLACK)

EGRF600A

GENERAL DESCRIPTION  eseacars

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the intake camshaft. This sys-
tem controls the intake camshaft to provide the optimal valve timing. The PCM controls the Oil Control Valve(OCV), based
on the signals output from mass air flow, throttle position and engine coolant temperature. The CVVT controller regulates
the intake camshaft angle using oil pressure through the OCV. As result, the relative position between the camshaft and
the crankshaft becomes optimal, and the engine torque improves, fuel economy improves, exhaust emissions decrease
under overall driving conditions.

DTC DESCRIPTION  e7spciea

PCM monitors CAM phaser error while CMP signal is normally generating and vehicle is driving in 2000 ~ 3000rpm .If the
CAM phaser does not move although PCM commands OCV duty cycle PCM determines that a faultexists and a DTC is
stored.

DTC DETECTING CONDITION  e7os0003

Item Detecting Condition Possible cause

« Determines if the phaser is stuck or has

DTC Strategy steady-state error

« CAM signal is normally generating

Enable Conditions | | £ ine running (2000 ~ 3000RPM) for 5 minutes.

Case 1 « 5CAD  Cam Actual Position 50 CAD « Engine OiIl
+ Duty Cycle  90% or Duty Cycle  10% « OCV stuck
Thresh » CVVT stuck
old value e Cam Position error 15 CAD(Difference between
Case 2 Actual Postion and Desired Position is more than 15°)
e Timing Counter 80
Diagnosis Time e Continuous (within 5min.)
MIL On Condition e 2 Driving Cycles
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FUEL SYSTEM

SCHEMATIC DIAGRAM  eapscapo

[CIRCUIT DIAGRAM]

OCV [BANK 1]
(C156-1)

[CONNECTION INFORMATION]

H |, |
—— Main Relay

OCV [BANK 2]
(C156-2)

AR |
—— Main Relay

[HARNESS CONNECTORS]

| [
260010

PCM (C144-B) OCV [BANK 1]
Terminal Connected to Function
[62 - OCtV I[Bank 1] 1 Main Relay Battery Voltage (B+)
contro
2 PCM C144-B (62) OCV [Bank 1] control
OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Function
control
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (61) OCV [Bank 2] control
C

DOOHOEDEEH DO 0000000
DOODOODEDAND DY DDDEDA)

= ) 1) )
BIDIDEDIPIDOTCHOCOE LA
OEEEEERENEHNEEEER®

J . LT

ish)

C156-1 C156-2
OCV [Bank 1] OCV [Bank 2] Cl144-B
PCM
UFBG255A
SIGNAL WAVEFORM AND DATA  eeeonses
FR 2.0 v IR Z.Aa U This example shows a typical Crankshaft Position Sensor (CKPS)

MIN:- 88.1mV AVE: 3.6 UV HNaXx:

53U and Camshaft Position Sensor (CMPS) waveform at idle. If the 17th
) signal of the CKPS after missing tooth is aligned with the high signal

MIN:- 1.9 U AVE: 1.2 UV HMaK:

...... bbb . CMPS(B1) Signal

4} 2_ Y | ofthe CMPS at idle, ECM recognizes that Synchronization between
- CKPS and CMPS is completed.

' [zoon| [CURS|  |RECD] [MENU]

MONITOR DTC STATUS  esrrazoo

1. Check DTC Status

SBLF26724L

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 F5(INFO) to check DTC's information from
the DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES Py DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEHS
|HELF | |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "System Inspection" procedure.

Fault is intermittent caused by PCM memory was not cleared after repair. Erase DTC and drive the vehicle
to satisfy the enable condition then, go to "System Inspection” procedure.

SYSTEM INSPECTION  eo126890

1. Visual Inspection
1) Check oil level is O.K.
2) Check for contamination of engine oil and OCV
3) Has a problem been found ?

=S

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

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  esssooca
1. Check OCV resistance
1) IG "OFF" and disconnect OCV connector.

2) Measure resistance between terminal 1 and 2 of OCV. (Component Side)
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SPECIFICATION :

Resistance (Q)

6.7 ~ 7.7

C156-1

|
ECZ\ /1)3 1. OCV(B1) Power
AN 2. OCV(B1) Control

3) Is the measured resistance within specification ?

=S

SBLF26400L

Go to "Check CAM PHASER with actuation test" as follows.

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.

2. Check CAM PHASER with actuation test

1) Connect scantool and IG "ON"

2) Select "CAM PHASER INTAKE BANK 1" on the Actuation Test

3) Select "OIL CONTROL VALVE" on the Actuation Test

4) Activates "CAM PHASER INTAKE BANK 1" by pressing "STRT(F1)" key

5) Activates "OIL CONTROL VALVE" by pressing "STRT(F1)" key

6) Repeat this procedure 4 or 5 times to ensure CAM PHASER and intake valve control solenoid reliability

1.4 ACTUATION TEST

24-29

1.11 ACTUATION TEST 12/25

CAN PHASER INTAKE BANK 1

DURATION UNTIL STOFP KEY

OIL CONTROL VALVE

METHOD ACTIVATION

DURATION |UNTIL STOP KEY

CONDITION |IG.KEY ON
ENGINE EUNNING

HMETHOD ACTIVATION

PRES= [STRT1, IF YOU ARE READY !
SELECT TEST ITEHM USING UP-DOWN KEY

CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF YOU ARE REaADY *
SELECT TEST ITEH USING UP-DOWN KEY

[STRT | [STOP|

[STRT | [STOP|

7) Has a problem been found ?

WWW.DIGITALKHODRO.COM
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YES

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

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Verification of
Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esi940
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  ecsscros

GENERAL DESCRIPTION  erccos

SGHFL7309N

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the intake camshaft. This sys-
tem controls the intake camshaft to provide the optimal valve timing. The PCM controls the Oil Control Valve(OCV), based
on the signals output from mass air flow, throttle position and engine coolant temperature. The CVVT controller regulates
the intake camshaft angle using oil pressure through the OCV. As result, the relative position between the camshaft and
the crankshaft becomes optimal, and the engine torque improves, fuel economy improves, exhaust emissions decrease
under overall driving conditions.

DTC DESCRIPTION

EDE59201

PCM monitors timing misalignment while no active faults are present and fully warmed up engine oil at idle.

If the timing is misaligned PCM determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  esoz4s40

Item

Detecting Condition

Possible cause

DTC Strategy

Determines if CAM target is aligned correctly to crank

Enable Conditions

No active faults
Fully warmed up at idle

Case 1 1 teeth misalignment at 80 (176 ) Oil
Thresh Temperature 90 (194 )
old value Case 2 2 tooth misalignment at Lower than 80 (176
) or Higher than 90 (194 )

Diagnosis Time

Continuous (Within 1min.)

MIL On Condition

2 driving Cycles

* Loosened CKPS
« Timing Misalignment
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SCHEMATIC DIAGRAM  eeserazr

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CkPs(c1299 PCM (C144-B)

o ; - Terminal Connected to Function
; : 121 - CKPS [HIGH] 1 PCM C144-B (41) | CKPS [LOW] Signal
: : 2 PCM C144-B (21) | CKPS [HIGH] Signal

1 . : [41 - CKPS [LOW] ol [RIGH] Signa

S N : .
ﬂ%ﬂ

— 1
DEDIOCOEEDTO0 0000000
OEOIDETOEDTODIDEDBDD
= U i )
BSOIDSIDSDSOOIOCDEDTD
EEERHEREDEEDEBEERE

J LT

LR

C
C129 J_L

CKPS Cl44-B
PCM
SGHF17010N
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CMPS [BANK 1] PCM (C144-B) CMPS [BANK 1]
(C105-1) 5 Terminal Connected to Function
Els -GND 1 PCM C144-B (32) Reference Voltage (+5V)
PCM C144-B (18 S d
[] 3 [25- CMPS [Bank 1] Signal z (18) ensor groe
<) PCM C144-B (25) CMPS [Bank 1] signal
1 E32 - Reference Voltage (+5V)
CMPS [BANK 2]
CMPS [BANK 2] - -
(C105-2) Terminal Connected to Function
2 E17 -GND 1 PCM C144-B (15) Reference Voltage (+5V)
2 PCM C144-B (17) Sensor ground
@ I:ll 3 Ezl - CMPS [Bank 2] Signal 3 PCM C144-B (24) CMPS [Bank 2] signal
1 E15 - Reference Voltage (+5V)

[HARNESS CONNECTORS]

— |
DETTOETEEDTO0G060000
DHENEHHNERENEDEORRD
= ] 0 )
BSDIDSIDISOCIOCDEDD
EEEEHEREDEEDEBEERE

C
C105-1 C105-2 J_L ﬂ M

CMPS [BANK 1] CMPS [BANK 2] Cl44-B
PCM

LR

UFBG244A
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SIGNAL WAVEFORM AND DATA

EO009AC3C

This example shows a typical Crankshaft Position Sensor (CKPS)

FR 2.8V m 2.8V and Camshaft Position Sensor (CMPS) waveform at idle. If the 17th
MIN:- 8B.1mU AVE: 3.6 ¥V HaH: 3.3 V| signal of the CKPS after missing tooth is aligned with the high signal

of the CMPS at idle, ECM recognizes that Synchronization between
CKPS and CMPS is completed.

HIN:- 1.9 U AVE: 1.2V Hax: 4.2 Y

CMPS(B1) Signal

| CKPS Signal

ol L S R RAR RN T

_m |ZooM| [ CURS |

' |ﬁEbn|]nENu]

SBLF26726L

MONITOR DTC STATUS

E6F279F8

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

3) Select "Diagnostic Trouble Codes(DTCs)"™ mode, and then Press F5(INFO) to check DTC’s information from
the DTCs menu.

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES

PHHEX DTC TITLE

PHHEEX DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.-“OFF
PRESENT.“HISTORY
DIAGHNOSIS FINISHED?

NUMBER OF DTC
|HELP| |ERAS |

1 ITEMS
|FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present” Fault displayed?

=S

Go to "System Inspection" procedure.

Fault is intermittent caused by PCM memory was not cleared after repair. Erase DTC and drive the vehicle
to satisfy the enable condition then, go to " System Inspection” procedure.
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SYSTEM INSPECTION  essseers

1. Visual Inspection
1) Check oil level is O.K.
2) Check for contamination of engine oil and OCV
3) Has a problem been found ?

YES

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

Go to "Visually check CKPS and target wheel" as follows.
2. Visually check CKPS and target wheel
1) 1G "OFF"
2) Visually check CKPS is loosened or target wheel is deformed or damaged.

3) Are normal conditions present ?

=S

Go to "Check CAM PHASER with actuation test" as follows.

Repair or replace as necessary and then go to"Verification of Vehicle Repair” procedure.
3. Check CAM PHASER with actuation test
1) Connect scantool and IG "ON"
2) Select "CAM PHASER INTAKE BANK 1" on the Actuation Test
3) Select "OIL CONTROL VALVE" on the Actuation Test
4) Activates "CAM PHASER INTAKE BANK 1" by pressing "STRT(F1)" key
5) Activates "OIL CONTROL VALVE" by pressing "STRT(F1)" key

6) Repeat this procedure 4 or 5 times to ensure CAM PHASER and intake valve control solenoid reliability
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1.4 ACTUATION TEST 24,29 1.11 ACTUATION TEST 12/25

CAM PHASER INTAKE BANK 1 OIL CONTROL VALVE

DURATION |UNTIL STOP KEY DURATION |UNTIL STOP KEY

METHOD ACT IVATION METHOD ACTIVATION

CONDITION |IG.KEY ON CONDITION |IG.KEY ON
ENGINE RUNNING ENGINE OFF

PRESS [STRT1, IF YOU ARE READY ¢! PRESS [STRT1, IF Y0U ARE READY *
SELECT TEST ITEM USING UP/DOWN KEY SELECT TEST ITEM USING UP/DOWN KEY
|STRT | [STOP| |STRT | [STOP|

SEPFL6403N

7) Has a problem been found ?
M=)

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

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Component
Inspection” procedure.

COMPONENT INSPECTION  esroerce
1. CMPS, CKPS Inspection
1) IG "OFF" and connect scantool.
2) ENG "ON" and Measure signal waveform at terminal 3 of CMPS.

3) Measure signal waveform at terminal 1 or 2 of CKPS.

Specification : 17th signal of the CKPS after missing tooth is aligned with the high signal of the CMPS at
idle, PCM recognizes that Synchronization between CKPS and CMPS is completed.

1.1 DIAGNOSTIC TROUBLE CODES PiHHE DTC TITLE

PHHEEK DIC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.“HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP| | ERAS | |FLOW| | INFO| | PART |

SGHFL7305L
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4) Is the measured signal waveform O.K ?

YES

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Verification of
Vehicle Repair" procedure.

Go to "Timing Mark Inspection" procedure as follows.
2. Timing Mark Inspection.

1) IG "OFF" and check for correct timing mark alignment.

REFERENCE :

KGRF305C

2) s the timing mark correctly aligned ?

=S

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Verification of
Vehicle Repair" procedure.
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Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eznsaio0
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0018 CRANKSHAFT POSITION-CAMSHAFT POSITION CORRELATION
(BANK 2 SENSOR A)

COMPONENT LOCATION  ezr7eaic

Refer to DTC P0016.

GENERAL DESCRIPTION  eos22870

Refer to DTC P0016.

DTC DESCRIPTION  ezez0826

PCM monitors timing misalignment while no active faults are present and fully warmed up engine oil at idle.If the timing
is misaligned PCM determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  eeaesses

Item Detecting Condition Possible cause

DTC Strategy « Determines if CAM target is aligned correctly to crank

* No active faults

B SO RS e Fully warmed up at idle

Case 1 e 1 teeth misalignment at 80 (176 )  Oil

Thresh Temperature 90 (194 ) * Loosened CKPS
» Timing Misalignment

old value e e 2 tooth misalignment at Lower than 80 (176
) or Higher than 90 (194 )
Diagnosis Time e Continuous (Within 1min.)
MIL On Condition e 2 driving Cycles

SCHEMATIC DIAGRAM  eseosser

Refer to DTC P0016.

SIGNAL WAVEFORM AND DATA  esscais?

Refer to DTC P0016.

MONITOR DTC STATUS  easocsse

Refer to DTC P0016.

SYSTEM INSPECTION  esospaaz
1. Visual Inspection
1) Check oil level is O.K.
2) Check for contamination of engine oil and OCV

3) Has a problem been found ?
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M=)

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

Go to "Visually check CKPS and target wheel" as follows.
2. Visually check CKPS and target wheel
1) 1G "OFF"
2) Visually check CKPS is loosened or target wheel is deformed or damaged.

3) Are normal conditions present ?

=S

Go to "Check CAM PHASER with actuation test" as follows.

Repair or replace as necessary and then go to"Verification of Vehicle Repair" procedure.
3. Check CAM PHASER with actuation test
1) Connect scantool and IG "ON"
2) Select "CAM PHASER INTAKE BANK 1" on the Actuation Test
3) Select "OIL CONTROL VALVE" on the Actuation Test
4) Activates "CAM PHASER INTAKE BANK 1" by pressing "STRT(F1)" key
5) Activates "OIL CONTROL VALVE" by pressing "STRT(F1)" key

6) Repeat this procedure 4 or 5 times to ensure CAM PHASER and intake valve control solenoid reliability

1.4 ACTUATION TEST 24,29 1.11 ACTUATION TEST 12/25
CAM PHASER INTAKE BANK 2 OIL CONTROL VALVE
DURATION |UNTIL STOP KEY DURATION |UNTIL STOP KEY
METHOD ACTIVATION METHOD ACTIVATION
CONDITION |IG.KEY ON CONDITION |IG.KEY ON
ENGINE RUNNING ENGINE OFF
PRESS [STRT1, IF YOU ARE READY ! PRESS [STRT1, IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY SELECT TEST ITEM USING UP/DOWN KEY
[sTRT | [STOP| [sTRT | [STOP]

SEPFL6407N

7) Has a problem been found ?

=S

Substitute with a known - good CVVT or OCV and check for proper operation.
If the problem is corrected, replace CVVT or OCV and go to "Verification of Vehicle Repair" procedure.
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Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Component
Inspection” procedure.

FL -97

COMPONENT INSPECTION  e7cocsps
1. CMPS, CKPS Inspection
1) 1G "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 3 of CMPS.

3) Measure signal waveform at terminal 1 or 2 of CKPS.

Specification : 17th signal of the CKPS after missing tooth is aligned with the high signal of the CMPS at
idle, PCM recognizes that Synchronization between CKPS and CMPS is completed.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE
PHHRH DIC TITLE

1.MIL STATUS: ON.-OFF
2.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
[HELP | |ERAS | [FLOW| | INFO| | PART |

SGHFL7305L
4) Is the measured signal waveform O.K ?

YES

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Verification of
Vehicle Repair" procedure.

Go to "Timing Mark Inspection” procedure as follows.

2. Timing Mark Inspection.

1) 1G "OFF" and check for correct timing mark alignment.
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REFERENCE :

KGRF305C

2) s the timing mark correctly aligned ?

M=)

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. 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  ecseses:

Refer to DTC P0016.
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[DTC P0022 "A" CAMSHAFT POSITION-TIMING OVER-RETARDED (BANK 2) |

COMPONENT LOCATION  esazzece

Refer to DTC P0012.

GENERAL DESCRIPTION  esree70

Refer to DTC P0012.

DTC DESCRIPTION  esspecaa

PCM monitors CAM phaser error while CMP signal is normally generating and vehicle is driving in 2000 ~ 3000rpm .If the
CAM phaser does not move although PCM commands OCV duty cycle PCM determines that a faultexists and a DTC is
stored.

DTC DETECTING CONDITION  eezcois0

Item Detecting Condition Possible cause

e Determines if the phaser is stuck or has

DTG Satedy steady-state error

« CAM signal is normally generating

CTRR —OTaitions « Vehicle is on driving (2000 ~ 3000RPM) for 5 minutes

Case 1 * 5CAD Cam Actual Position 50 CAD + Engine Oil
e Duty Cycle  90% or Duty Cycle 10% « OCV stuck
Thresh . CVVT stuck
old value e Cam Position error 15 CAD (Difference between -
Case 2 Actual Postion and Desired Position is more than 15°)
e Timing Counter 80
Diagnosis Time e Continuous (within 5min.)
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  erazeese

Refer to DTC P0012.

SIGNAL WAVEFORM AND DATA  eiossee

Refer to DTC P0012.

MONITOR DTC STATUS  eocraroo

Refer to DTC P0012.

SYSTEM INSPECTION  esecacos

1. Visual Inspection
1) Check oil level is O.K.

2) Check for contamination of engine oil and OCV.
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3) Has a problem been found ?
YES
Repair or replace as necessary and then, go to " Verification of Vehicle Repair" procedure.

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  &79a0815
1. Check OCV resistance
1) IG "OFF" and disconnect OCV connector.

2) Measure resistance between terminal 1 and 2 of OCV. (Component Side)

SPECIFICATION :

Resistance (Q) 6.7 ~ 7.7

I:(Z\ /1>:| 1. OCV(B2) Power
A 2. OCV(B2) Control

SBLF26402L
3) Is the measured resistance within specification ?

YES

Go to "Check CAM PHASER with actuation test" as follows.

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.

2. Check CAM PHASER with actuation test
1) Connect scantool and IG "ON"
2) Select "CAM PHASER INTAKE BANK 2" on the Actuation Test
3) Select "OIL CONTROL VALVE" on the Actuation Test
4) Activates "CAM PHASER INTAKE BANK 2" by pressing "STRT(F1)" key
5) Activates "OIL CONTROL VALVE" by pressing "STRT(F1)" key

6) Repeat this procedure 4 or 5 times to ensure CAM PHASER and intake valve control solenoid reliability
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1.4 ACTUATION TEST 24,29 1.11 ACTUATION TEST 12725
CAM PHASER INTAKE BANK 2 OIL CONTROL VALVE
DURATION |UNTIL STOP KEY DURATION |UNTIL STOP KEY
METHOD ACTIVATION METHOD ACTIVATION
CONDITION |IG.KEY ON CONDITION |IG.KEY ON
ENGINE RUNNING ENGINE OFF
PRESS [STRT1, IF YOU ARE READY * PRESS [STRT1, IF Y0U ARE READY *
SELECT TEST ITEM USING UP/DOWUN KEY SELECT TEST ITEM USING UP/DOUN KEY
|STRT| [STOP| |STRT | [STOP|

SEPFL6407N
7) Has a problem been found ?
=S

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

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Verification of
Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eseezsse

Refer to DTC P0012.
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DTC P0026 INTAKE VALVE CONTROL SOLENOID CIRCUIT
RANGE/PERFORMANCE (BANK 1)

COMPONENT LOCATION  eszoe2ps

~ OCV (Bank 1)

E// \Q Vnnector:GREY
X‘VYD N \X

—

EGRFG600A

GENERAL DESCRIPTION  espesrer

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the intake camshatft. This sys-
tem controls the intake camshatft to provide the optimal valve timing. The PCM controls the Oil Control Valve(OCV), based
on the signals output from mass air flow, throttle position and engine coolant temperature. The CVVT controller regulates
the intake camshaft angle using oil pressure through the OCV. As result, the relative position between the camshaft and
the crankshaft becomes optimal, and the engine torque improves, fuel economy improves, exhaust emissions decrease
under overall driving conditions.

DTC DESCRIPTION  eesor205

PCM monitors OCV stuck while cam signal is normally generating and Valve cleaning is not in progress. If the CAM
Acutal Position is too high or low and Difference between Cam Actual Position and Desired Position is higher than 20°
PCM determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  esouom

Item Detecting Condition Possible cause

DTC Strategy « Determines if oil control valve is stuck

« Valve cleaning not in progress

Enable Conditions « CAM signal is normally generating

Case 1 ¢ Cam Actual Position 50 CAD or Difference between

Thresh CAM Actual Position and Desired Position 20 CAD | * Oil Pressure Loss
* OCV seizure

old value Case 2 e Cam Actual Position 5 CAD or Difference between
CAM Actual Position and Desired Position 20 CAD
Diagnosis Time ¢ Continuous (Within 1min.)
MIL On Condition e 2 driving Cycle
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SPECIFICATION k6151906

Resistance (Q) 6.7 ~ 7.7

SCHEMATIC DIAGRAM  eeicasss

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C144-B) OCV [BANK 1]
(C156-1) > - Terminal Connected to Function
162 _cgr?t\r/ol[Bank 1] 1 Main Relay Battery Voltage (B+)
X_HZ& 1 2 PCM C144-B (62) OCV [Bank 1] control
—— Main Relay
OCV [BANK 2]
(C1562) OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Function
X‘HZ& 1 control 1 Main Relay Battery Voltage (B+)
— > MainRelay 2 PCM C144-B (61) | OCV [Bank 2] control
[HARNESS CONNECTORS] =

— |

DEDTDETEEDBO0 0060000
DEDIDETOEDTODIDEDELD
= L I )

| [
N | N
2 1 2 1 . 2 .
E(l/\»)j E(l/\»)j EOEDEHHRREDEEOEBER@®
EEEERERNEEEEERRO®

C
C156-1 C156-2 JL FJ—L M

OCV [Bank 1] OCV [Bank 2] C144-B
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FL -104 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esraoapa

FR ciannzv S MEsev FR cHno.z2v RS MBS0V
MIN: 12.9 U AVE: 13.9 U MAX: 15.8 U MIN:-999.8mU AVE: 7.5 U MAX: 15.6 U

FREQ: 666.67 Hz DUTY: 75 % FREQ: 129.83 H= DUTY: 53 %

ThoLD| m [UOLT| [GND | [CHNL] [NENU| ' [zoon| [CURS|  |RECD] [MENU|

Fig. 1 : Idle - normal Condition
Fig. 2 : Acceleration

EGRF600T

MONITOR DTC STATUS  ecorosor

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHEEK DIC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.“HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP| |ERAS | |FLOW | | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES
Go to "Terminal and Connector inspection” procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -105

Fault is intermittent caused by PCM memory was not cleared after repair. Erase DTC and drive the vehicle
to satisfy the enable condition then, go to " System Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  eccrscor

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 " as follow

POWER CIRCUIT INSPECTION  essasese

1. IG "OFF" and disconnect OCV connector.
2. 1G "ON" ENG "OFF".

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

[LJ|NOTE

Be careful not to change the connectors for B1 and B2

Specification : B+

4. Is the measured voltage within specification ?

YES

Go to " Control Circuit Inspection " procedure.

Check that Fuse between Main Relay and OCV is open.

Check open between main relay and OCV.

Check short to ground between Main Relay and OCV.

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

CONTROL CIRCUIT INSPECTION  esrrcers

1. IG "OFF" and disconnect OCV connector.
2. IG "ON" ENG "OFF".

3. Measure voltage between terminal 2 of OCV harness connector and chassis ground.
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FL -106 FUEL SYSTEM

Specification : Approx. below 1V

4. Is the measured voltage within specification ?

=S

Go to "System Inspection" procedure.

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

SYSTEM INSPECTION  esas30s4
1. Visual Inspection

1) Check oil level is O.K.

2) Check oil is contaminated.

3) Check that any oil leakage is occurred around CVVT system.

4) Has a problem been found ?

'ES

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

Go to "Component Inspection" procedure

COMPONENT INSPECTION  erassize
1. OCV Inspection
1) IG "OFF" Disconnect OCV connector.

2) Measure resistance between terminal 1 and 2 of OCV connector (Component Side)

SPECIFICATION :

Resistance (Q) 6.7 ~ 7.7

C156-1

|
ECZ\ 4 1>:| 1. OCV(B1) Power
AN 2. OCV(B1) Control

SBLF26400L

3) Is the measured resistance within specification?
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DTC TROUBLESHOOTING PROCEDURES FL -107

YES

Go to "Check CAM PHASER with actuation test" as follows.

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.

2. Check CAM PHASER with actuation test
1) Connect scantool and IG "ON"
2) Select "CAM PHASER INTAKE BANK 1" on the Actuation Test
3) Select "OIL CONTROL VALVE" on the Actuation Test
4) Activates "CAM PHASER INTAKE BANK 1" by pressing "STRT(F1)" key
5) Activates "OIL CONTROL VALVE" by pressing "STRT(F1)" key

6) Repeat this procedure 4 or 5 times to ensure CAM PHASER and intake valve control solenoid reliability

1.4 ACTUATION TEST 24,29 1.11 ACTUATION TEST 12/25

CAM PHASER INTAKE BANK 1 0IL CONTROL VALVE
DURATION |UNTIL STOP KEY DURATION |UNTIL STOP KEY
METHOD ACTIVATION METHOD ACTIVATION
CONDITION |IG.KEY ON CONDITION |IG.KEY ON

ENGINE RUNNING ENGINE OFF

PRESS [STRT1, IF YOU ARE READY ? PRESS [STRT1, IF YOU ARE READY !

SELECT TEST ITEM USING UP/DOWN KEY SELECT TEST ITEM USING UP/DOUN KEY
[sTRT| [STOP] |STRT | [sTOP|

SEPFL6403N

7) Has a problem been found ?
M =S

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

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Verification of
Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  essosoco

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions
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FL -108 FUEL SYSTEM

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

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

DTC P0028 INTAKE VALVE CONTROL SOLENOID CIRCUIT
RANGE/PERFORMANCE (BANK 2)

COMPONENT LOCATION  es222333

Refer to DTC P0026.

GENERAL DESCRIPTION  esrasesc

Refer to DTC P0026.

DTC DESCRIPTION  esrrscae

PCM monitors OCV stuck while cam signal is normally generating and Valve cleaning is not in progress .If the CAM
Acutal Position is too high or low and Difference between Cam Actual Positionand Desired Position is higher than 20°
PCM determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  esssicec

Item Detecting Condition Possible cause

DTC Strategy » Determines if oil control valve is stuck

¢ Valve cleaning not in progress

ot & el « CAM signal is normally generating

Caseq e Cam Actual Position 50 CAD or Difference between

Thresh CAM Actual Position and Desired Position 20 CAD | * Oil Pressure
* OCV seizure

old value ey e Cam Actual Position 5 CAD or Difference between
CAM Actual Position and Desired Position 20 CAD
Diagnosis Time e Continuous (Within 1min.)
MIL On Condition e 2 driving Cycle

SPECIFICATION 217265

Resistance (Q) 6.7~ 7.7

SCHEMATIC DIAGRAM  kcsaizra

Refer to DTC P0026.

SIGNAL WAVEFORM AND DATA  eaoccier

Refer to DTC P0026.

MONITOR DTC STATUS  eceasses

Refer to DTC P0026.
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FL -110 FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION  esazsc

Refer to DTC P0026.

POWER CIRCUIT INSPECTION  es28on47
1. 1G "OFF" and disconnect OCV connector.

2. IG"ON" ENG "OFF".

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

[LJ| NOTE

Be careful not to change the connectors for B1 and B2

Specification : B+

4. Is the measured voltage within specification ?
YES

Go to " Control Circuit Inspection " procedure.

Check that Fuse between Main Relay and OCV is open.

Check open between main relay and OCV.

Check short to ground between Main Relay and OCV.

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

CONTROL CIRCUIT INSPECTION  epssooss

1. 1G "OFF" and disconnect OCV connector.
2. IG "ON" ENG "OFF".

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

Specification : Approx. below 1V

4. Is the measured voltage within specification ?
YES
Go to "System Inspection" procedure.

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

SYSTEM INSPECTION  esppeio

1. Visual Inspection

1) Check oil level is O.K.
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DTC TROUBLESHOOTING PROCEDURES FL -111

2) Check oil is contaminated.
3) Check that any oil leakage is occurred around CVVT system.

4) Has a problem been found ?

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

Go to "Component Inspection" procedure

COMPONENT INSPECTION  erzos1se
1. OCV Inspection
1) IG "OFF" Disconnect OCV connector.

2) Measure resistance between terminal 1 and 2 of OCV connector (Component Side)

SPECIFICATION

Resistance (Q) 6.7 ~ 7.7

C156-2
[

|
E(Z) /1)3 1. OCV(B2) Power
AN 2. OCV(B2) Control

SBLF26402L

3) Is the measured resistance within specification ?

=S

Go to "Check CAM PHASER with acuation test" as follows.

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.

2. Check CAM PHASER with actuation test
1) Connect scantool and IG "ON"
2) Select "CAM PHASER INTAKE BANK 2" on the Actuation Test
3) Select "OIL CONTROL VALVE" on the Actuation Test
4) Activates "CAM PHASER INTAKE BANK 2" by pressing "STRT(F1)" key

5) Activates "OIL CONTROL VALVE" by pressing "STRT(F1)" key
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FL -112 FUEL SYSTEM

6) Repeat this procedure 4 or 5 times to ensure CAM PHASER and intake valve control solenoid reliability

1.4 ACTUATION TEST 24,29 1.11 ACTUATION TEST 12/25
CAM PHASER INTAKE BANK 2 OIL CONTROL VALVE
DURATION |UNTIL STOFP KEY DURATION |UNTIL STOP KEY
METHOD ACT IVATION METHOD ACTIVATION
CONDITION |IG.KEY ON COMDITION |IG.KEY ON
ENGINE RUNNING ENGINE OFF
PRESS [STRT1, IF ¥YOU ARE READY ¢ PRESS [STRT1, IF Y0U ARE READY *
SELECT TEST ITEM USING UP/DOWN KEY SELECT TEST ITEM USING UP/DOWN KEY
[STRT | [STOP| |STRT | [sTOP|

SEPFL6407N

7) Has a problem been found ?

YES

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

Fault is intermittent. Drive the vehicle to meet the enable condition for the DTC. and Go to "Verification of
Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ecopsess

Refer to DTC P0026.
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DTC TROUBLESHOOTING PROCEDURES FL -113
IDTC P0030 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  ess2088r

SGHFL7310N

GENERAL DESCRIPTION  eepio4ps

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

DTC DESCRIPTION  epcoeass

Checking current from HO2S under detecting condition,if the heater current is below a certain threshold for more than
predetermined time, PCM sets P0O030. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consec-
utive 2 driving cycle.

DTC DETECTING CONDITION  esszzesc

Item Detecting Condition Possible cause
DTC Strategy < Monitor the current through the heater
e Engine Running 60 sec.
Enable Conditions » Heater Duty Cycle  40%
* Max. Duty Cycle - Min. Duty Cycle 5% » Poor Connection
] + HO2S5(B1/S1)
Threshold value « Filtered Heater Current  threshold value « PCM

+ Continuous

Diagnosis Time (More than 2.5 second failure for every 5 second test)

MIL On Condition e 2 Driving Cycles

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

FL -114

021 62 99 92 92

FUEL SYSTEM

SPECIFICATION

E4EEF3F0O

(REFERENCE ONLY)

Condition

Current(A)

Heater Current at 13.5V, 450 (842°F) Exhaust

052 + 0.1

SCHEMATIC DIAGRAM

E4AFFE3E

PCM (C144-B)

[CONNECTION INFORMATION]
HO2S [B1/S1]

- Heater [B1/S1] Control

- HO2S [B1/S1] Signal
-GND

- Heater [B2/S1] Control

- HO2S [B2/S1] Signal
-GND

- Heater [B1/S2] Control

- HO2S [B1/S2] Signal
-GND

- Heater [B2/S2] Control

- HO2S [B2/S2] Signal
-GND

[CIRCUIT DIAGRAM]
HO2S [B1/S1] (C137)
1
2
L, o
3
|‘|§ 49
4
[30
v
HO2s [B2/S1] (C138)  Main Relay
1
B 2
{67
3
|‘|§ [51
4
[28
v
HO2S [B1/S2] (C139) ~ Main Relay
1
B 2
UL Z
3
rESJ (50
4
[31
v
HO2s [B2/S2] (C140) ~ Main Relay
1
L 2 73
3
rESJ (52
4
[29
\/
Main Relay
[HARNESS CONNECTORS]
VAV
0000,
C137,C138,C139,C140
HO2S [Bank 1/Sensor 1]
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 2]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (70) Heater [B1/S1] Control
3 PCM C144-B (49) HO2S [B1/S1] Signal
4 PCM C144-B (30) Sensor ground

HO2S [B2/S1]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (67) Heater [B2/S1] Control
3 PCM C144-B (51) HO2S [B2/S1] Signal
4 PCM C144-B (28) Sensor ground

HO2S [B1/S2]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (74) Heater [B1/S2] Control
3 PCM C144-B (50) HO2S [B1/S2] Signal
4 PCM C144-B (31) Sensor ground

HO2S [B2/S2]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C144-B (73) Heater [B2/S2] Control
3 PCM C144-B (52) HO2S [B2/S2] Signal
4 PCM C144-B (29) Sensor ground
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DTC TROUBLESHOOTING PROCEDURES FL -115

SIGNAL WAVEFORM AND DATA  esoossee

FR 6.5V 1.8 58 FE BB esv EEE HMEsev
HIN:-358.4nV AVE: 213.7mU MAX: 722.2nU MIN: 23.8mU AVE: 383.2nU MAX: 658.7mV

FMIN:  39.8nY AVE: 1.9V Hax: 14.4 Y MIN: 39.8mV AVE: 1.1 Vv Ha¥: 14.6 V

THOLD | [TINE] .|GI.‘~ID TTCANL ] [MENU]

Fig. 1: The signal waveforms of front HO2S(the upper) and heater(the lower) at idle
Fig. 2: The signal waveforms of rear HO2S(the upper) and heater(the lower) at idle

SEPFL6412N

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 PCM controls this heater
element by duty cycle. The main relay supplies voltage to the heater and the PCM provides a ground circuit for activating
the heater.

MONITOR DTC STATUS  epsesoec

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status” parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHHHY DIC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.~HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
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FL -116 FUEL SYSTEM

M=)

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eozs2sro

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

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

3. Has a problem been found?

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

Go to " Component Inspection " procedure.

COMPONENT INSPECTION  eaizsaco

1. Check HO2S(B1/S1) Heater resistance
1) IG "OFF" and disconnect HO2S(B1/S1) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B1/S1)(Component Side)

Specification : 8.1 ~11.1 Q at21 (69.8 )

1. Battery Voltage (B+)
2. Heater [B1/S1] Control
3. HO2S [B1/S1] Signal

4. Sensor ground

SBLF26415L

3) Is the measured resistance within specification ?

=S

Substitute with a known - good PCM and check for proper operation. If the problem is corrected, replace PCM
and go to "Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -117

[LJ|NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

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  esoesoea
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -118 FUEL SYSTEM
[DTC P0031 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 1)

COMPONENT LOCATION  escsoses

Refer to DTC P0030.

GENERAL DESCRIPTION  eiss210

Refer to DTC P0030.

DTC DESCRIPTION  esseroea

If the PCM detects short to ground or open in heater under detecting conditions, PCM sets P0031. MIL(Malfunction
Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ez2ps0sr

Item Detecting Condition Possible cause
DTC Strategy ¢ Detects a short to ground or open
« No disabling Faults Present
Enable Conditions e Engine Running e Poor Connection
¢ 11V < Ignition Voltage < 16V e Open in Power Circuit

e Open or short to ground

Threshold value ¢ short to ground or open circuit . i
in control circuit
e Continuous « HO2S(B1/S1)
Diagnosis Time (More than 5 seconds failure for every « PCM
10 seconds test )
MIL On Condition e 2 Driving Cycles

SPECIFICATION  esosoeas

Heater

Resistance (Q) 81~111Q at21 (69.8 )

SCHEMATIC DIAGRAM  esxer707

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA  ei7eeeee

Refer to DTC P0030.

MONITOR DTC STATUS  esresss

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION  erers20
Refer to DTC P0030.
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DTC TROUBLESHOOTING PROCEDURES FL -119

POWER CIRCUIT INSPECTION  esi2ocos

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

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

Specification : B+

4. Is the measured voltage within specification ?

YES
Go to HO2S(B1/S1) heater "Control Circuit Inspection” procedure.

Repair open or short to ground in HO2S(B1/S1) Heater power circuit then, go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  errsrass

1. Check short to ground in harness.
1) 1G "OFF" and disconnect HO2S(B1/S1) connector.

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

Specification : Infinite

3) Is the measured resistance within specification ?
=S

Go to HO2S(B1/S1) "Check Open in harness" as follows.

Repair short to ground in HO2S (B1/S1) heater control circuit and go to "Verification of Vehicle Repair" pro-
cedure.

2. Check open in harness
1) 1G "OFF" and disconnect HO2S(B1/S1) and PCM connector.

2) Measure resistance between terminal 2 of HO2S(B1/S1) harness connector and terminal 49 of PCM harness
connector(C144-B).

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

=S

Go to HO2S(B1/S1) "Component Inspection” procedure.
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FL -120 FUEL SYSTEM

Repair open in HO2S(B1/S1) heater control circuit and go to "Verification of Vehicle Repair” procedure.

COMPONENT INSPECTION  e7siorsa
1. Check HO2S(B1/S1) Heater resistance.
1) 1G "OFF" and disconnect HO2S(B1/S1) connector.

2) Measure resistance between terminal 1 and 2 of HO2S(B1/S1)connector (Component Side)

SPECIFICATION :

Heater

Resistance (Q) 81~111Q at21 (69.8 )

1. HO2S(B1/S1) heater Power
2. HO2S(B1/S1) Heater Control
3. HO2S(B1/S1) Signal

4. Sensor ground

SBLF26408L

3) Is the measured resistance within specification ?

=S

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

(L NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.

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  esopero

Refer to DTC P0030.
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FL -121

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

COMPONENT LOCATION  eoser2a1

Refer to DTC P0030.

GENERAL DESCRIPTION  e7asoror

Refer to DTC P0030.

DTC DESCRIPTION  earracos

If the PCM detects short to battery in heater under detecting conditions, PCM sets P0032. MIL(Malfunction Indication
Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eosrsesr

Iltem

Detecting Condition

Possible cause

DTC Strategy

e Detects a short to battery

Enable Conditions

¢ No disabling Faults Present
e Engine Running
e 11V < Ignition Voltage < 16V

* Poor Connection

Threshold value

e short to battery

 short to battery in control
circuit

Diagnosis Time

e Continuous
(More than 5 seconds failure for every
10 seconds test)

« HO2S(B1/S1)
« PCM

MIL On Condition

e 2 Driving Cycles

SPECIFICATION

EC46734B

Heater

Resistance (Q)

81~11.1Q at21 (698 )

SCHEMATIC DIAGRAM  ecsaiean

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA  erreoer

Refer to DTC P0030.

MONITOR DTC STATUS  eascepse

1. Check DTC Status

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

2) 1G "ON".
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FL -122 FUEL SYSTEM

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHEEH DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.“HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DTC : 1 ITEMS
|HELP| |ERAS | |FLOW | | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

M=)

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eso2asps

Refer to DTC P0030.

CONTROL CIRCUIT INSPECTION  epsrzare

1. IG"OFF" disconnect HO2S(B1/S1) connector.
2. IG"ON" ENG "OFF".

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

Specification : Approx. 0V

4. Is the measured voltage within specification ?

YES

Go to HO2S(B1/S1) "Component Inspection” procedure.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -123

Repair short to battery in HO2S(B1/S1) Heater control circuit and go to "Verification of Vhicle Repair" procedure.

COMPONENT INSPECTION  escacess
1. Check HO2S(B1/S1) Heater resistance.
1) IG "OFF" and disconnect HO2S(B1/S1) connector.

2) Measure resistance between terminal 1 and 2 of HO2S(B1/S1)connector (Component Side)

SPECIFICATION :

Heater

Resistance (Q) 81~11.1Q at21 (698 )

1. HO2S(B1/S1) heater Power
2. HO2S(B1/S1) Heater Control
3. HO2S(B1/S1) Signal

4. Sensor ground

SBLF26408L
3) Is the measured resistance within specification ?

YES

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

[LI|NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.

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  eo227s98

Refer to DTC P0030.
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FL -124 FUEL SYSTEM
IDTC P0036 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  ecrizoss

SGHFL7311N

GENERAL DESCRIPTION  eossscas

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

DTC DESCRIPTION  esaopps:
Checking current from HO2S under detecting condition,if the heater current is below a certain threshold for more than

predetermined time, PCM sets P0036. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consec-
utive 2 driving cycle.

DTC DETECTING CONDITION  eceosarr

ltem Detecting Condition Possible cause
DTC Strategy ¢ Monitor the current through the heater
e Engine Running 60 sec.
Enable Conditions  Heater Duty Cycle 18%
¢ Max. Duty Cycle - Min. Duty Cycle 5% » Poor Connection
_ + HO2S(B1/S2)
Threshold value + Filtered Heater Current  threshold value « PCM

+ Continuous

Diagnosis Time (More than 2.5 second failure for every 5 second test )

MIL On Condition e 2 Driving Cycles
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DTC TROUBLESHOOTING PROCEDURES FL -125

SPECIFICATION  esorsoss

(REFERENCE ONLY)

Condition Current(A)

Heater Current at 13.5V, 450 (842°F) Exhaust 052 £ 0.1

SCHEMATIC DIAGRAM  esossoec

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
Lm 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - . 2 PCM C144-B (70) Heater [B1/S1] Control
|_S . ,‘ég -HO2S [BL/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rel Batt: Volt B+
L 2 @7 - Heater [B2/S1] Control ain ~etay attery Voliage (B+)
3 . 2 PCM C144-B (67) Heater [B2/S1] Control
FS i ‘,:51 B i teasa 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v (22 R D 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 = 2 PCM C144-B (74) Heater [B1/S2] Control
r‘g ; Y3 RS B SR el 3 PCM C144-B (50) | HO2S [B1/S2] Signal
v {31 - GND 4 PCM C144-B (31) Sensor ground
HO2sS [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
1 Main Rela Battery Voltage (B+
L’_|_|_|_|_|_/ 2 ES - Heater [B2/S2] Control Y 4 ge (B
3 - 2 PCM C144-B (73) Heater [B2/S2] Control
|_|S= A 152 - HO2S [B2/S2] Signal 3 PCM C144-B (52) | HO2S [B2/S2] Signal
v [29-GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] i m H
( DOHOHHOOBVEHEHODH 00000006
G@@,@ DOHIHDOLHSDDH DT DD DE DD
4\l N \N @ | :ﬂ]: :@: :U
€96968E7EE1Eo)6263)E2EDEVANABNA NacKasXaasaial)
e BN E R DEEENEEENENE6D
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] ﬂ U
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] Cl44-B
HO2S [Bank 2/Sensor 2] PCM

UFBG250B

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -126 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  ereee7se

FR [ 8.5v 1.88 rR [ e.5v ENEE Rl sev
MIN:=338.4mV AVE: 213.7nV HMAH: TZ2.ZmU MIN: 23.8nV AVE: 383.2rmV HAH: 658. Yl

FMIN:  39.8mY AVE: 1.9V Hax: 14.4 Y MIN: 39.8nV AVE: 1.1V Ha¥: 14.6 V

[HOLD| [TIME] [GND | [CHNL] [HENU] ThoLD | m [VOLT] [GND | [CHNL] [nENU]

Fig. 1: The signal waveforms of front HO2S(the upper) and heater(the lower) at idle
Fig. 2: The signal waveforms of rear HO2S(the upper) and heater(the lower) at idle

SEPFL6412N

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 PCM controls this heater
element by duty cycle. The main relay supplies voltage to the heater and the PCM provides a ground circuit for activating
the heater.

MONITOR DTC STATUS  eocerrea

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHKEM DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.”HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP| |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
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DTC TROUBLESHOOTING PROCEDURES FL -127

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  escapzeo

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

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

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

Go to " Component Inspection " procedure.

COMPONENT INSPECTION  esesoacs

1. Check HO2S(B1/S2) Heater resistance
1) IG "OFF" and disconnect HO2S(B1/S2) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B1/S2)(Component Side)

Specification : 8.1 ~11.1 Q at 21 (69.8 )

1. Battery Voltage (B+)
2. Heater [B1/S2] Control
3. HO2S [B1/S2] Signal

4. Sensor ground

SBLF26416L

3) Is the measured resistance within specification ?
YES

Substitute with a known - good PCM and check for proper operation. If the problem is corrected, replace PCM
and go to "Verification of Vehicle Repair" procedure.
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FL -128 FUEL SYSTEM

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

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  &s0sa970
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=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 -129
IDTC P0037 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 2)

COMPONENT LOCATION  ess0es1a

Refer to DTC P0036.

GENERAL DESCRIPTION  eosszae

Refer to DTC P0036.

DTC DESCRIPTION  escsi07

If the PCM detects short to ground or open in heater under detecting conditions, PCM sets P0037. MIL(Malfunction
Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eaiaresr

Iltem Detecting Condition Possible cause
DTC Strategy e Detects a short to ground or open
* No disabling Faults Present
Enable Conditions « Engine Running e Poor Connection
¢ 11V < Ignition Voltage =< 16V * Open in Power Circuit

e Open or short to ground

Threshold value ¢ short to ground or open circuit : ]
in control circuit
e Continuous « HO2S(B1/S2)
Diagnosis Time (More than 5 seconds failure for every * PCM
10 seconds test )
MIL On Condition e 2 Driving Cycles

SPECIFICATION  eisses1e

Heater

Resistance (Q) 81~111Q at21 (69.8 )

SCHEMATIC DIAGRAM  essezoce

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  eopsssr

Refer to DTC P0036.

MONITOR DTC STATUS  eeis2em0

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  Ei2a02e7
Refer to DTC P0036.
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FL -130 FUEL SYSTEM

POWER CIRCUIT INSPECTION  eszonat

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

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

Specification : B+

4. |s the measured voltage within specification ?

YES
Go to HO2S(B1/S2) heater "Control Circuit Inspection” procedure.

Repair open or short to ground in HO2S(B1/S2) Heater power circuit then, go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  epssseen

1. Check short to ground in harness.
1) 1G "OFF" and disconnect HO2S(B1/S2) connector.

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

Specification : Infinite

3) Is the measured resistance within specification ?
=S

Go to HO2S(B1/S2) "Check Open in harness" as follows.

Repair short to ground in HO2S (B1/S2) heater control circuit and go to "Verification of Vehicle Repair" pro-
cedure.

2. Check open in harness
1) 1G "OFF" and disconnect HO2S(B1/S2) and PCM connector.

2) Measure resistance between terminal 2 of HO2S(B1/S2) harness connector and terminal 74 of PCM harness
connector(C144-B).

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

=S

Go to HO2S(B1/S2) "Component Inspection” procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -131

Repair open in HO2S(B1/S2) heater control circuit and go to "Verification of Vehicle Repair” procedure.

COMPONENT INSPECTION  eassiror
1. Check HO2S(B1/S2) Heater resistance
1) 1G "OFF" and disconnect HO2S(B1/S2) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B1/S2)(Component Side)
SPECIFICATION :

Heater

Resistance (Q) 81~111Q at21 (69.8 )

1. HO2S(B1/S2) heater Power
2. HO2S(B1/S2) Heater Control
3. HO2S (B1/S2) Signal

4. Sensor ground

SBLF26420L

3) Is the measured resistance within specification ?

YES

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.

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  epseree

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

COMPONENT LOCATION  es73a3se

Refer to DTC P0036.

GENERAL DESCRIPTION  e2sseero

Refer to DTC P0036.

DTC DESCRIPTION  eor24a72

If the PCM detects short to battery in heater under detecting conditions, PCM sets P0038. MIL(Malfunction Indication
Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  easoasre

Item Detecting Condition Possible cause

DTC Strategy e Detects a short to battery

« No disabling Faults Present
Enable Conditions e Engine Running

5 . P i
. 11V < Ignition Voltage < 16V oORGggnection

e short to battery in control

Threshold value ¢ short to battery circuit

ot * HO2S(B1/S2)

« Continuous . PCM

Diagnosis Time (More than 5 seconds failure for every

10 seconds test )
MIL On Condition e 2 Driving Cycles

SPECIFICATION  eeosceze
Heater
Resistance (Q) 81~111Q at21 (69.8 )

SCHEMATIC DIAGRAM  ersscres

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  eonsscar

Refer to DTC P0036.

MONITOR DTC STATUS  ericoses

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  epsrpos
Refer to DTC P0036.
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DTC TROUBLESHOOTING PROCEDURES FL -133

CONTROL CIRCUIT INSPECTION  esscossc

1. IG"OFF" disconnect HO2S(B1/S2) connector.
2. IG "ON" ENG "OFF".

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

Specification : Approx. 0 V

4. Is the measured voltage within specification ?
YES
Go to HO2S(B1/S2) "Component Inspection” procedure.

Repair short to battery in HO2S (B1/S2) heater control circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  Eoscasss
1. Check HO2S(B1/S2) Heater resistance
1) IG "OFF" and disconnect HO2S(B1/S2) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B1/S2)(Component Side)

SPECIFICATION :

Heater

Resistance (Q) 81~111Q at21 (69.8 )

1. HO2S(B1/S2) heater Power
2. HO2S(B1/S2) Heater Control
3. HO2S (B1/S2) Signal

4. Sensor ground

SBLF26420L
3) Is the measured resistance within specification ?

YES

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.
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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  e2e2z67

Refer to DTC P0036.
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DTC TROUBLESHOOTING PROCEDURES FL -135
IDTC P0050 HO2S HEATER CONTROL CIRCUIT (BANK 2 / SENSOR 1) |

COMPONENT LOCATION  esrrsass

N @'
HO2S (Bank 2/Sensor 1) . 4
( ‘ \ &
N v
H

02S (Bank 2/Sensor 2)

SGHFL7312N

GENERAL DESCRIPTION  eszsrcon

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

DTC DESCRIPTION  e77osea

Checking current from HO2S under detecting condition,if the heater current is below a certain threshold for more than
predetermined time, PCM sets P0O050. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consec-
utive 2 driving cycle.

DTC DETECTING CONDITION  esraocas

Item Detecting Condition Possible cause
DTC Strategy < Monitor the current through the heater
e Engine Running 60 sec.
Enable Conditions » Heater Duty Cycle  40%
* Max. Duty Cycle - Min. Duty Cycle 5% » Poor Connection
] + HO2S5(B2/S1)
Threshold value « Filtered Heater Current  threshold value « PCM

+ Continuous

Diagnosis Time (More than 2.5 second failure for every 5 second test)

MIL On Condition e 2 Driving Cycles
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FUEL SYSTEM

SPECIFICATION

E1AODEA3

(REFERENCE ONLY)

Condition

Current(A)

Heater Current at 13.5V, 450 (842°F) Exhaust

0.52 + 0.1

SCHEMATIC DIAGRAM

ECAB737D

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
L|—| |—| |—| 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - _ 2 PCM C144-B (70) Heater [B1/S1] Control
|_S . ,‘ég - HO2S [BL/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rel Batt: Volt B+
L 2 @7 - Heater [B2/S1] Control ain ~e'ay attery Voliage (B+)
3 . 2 PCM C144-B (67) Heater [B2/S1] Control
F‘S 5 18§07 Bfy 1o 3 PCM C144-B (51) | HO2S [B2/S1] Signal
[28-GND 4 PCM C144-B (28
v -B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) | Heater [B1/S2] Control
F‘S - LY Sl Bl 3 PCM C144-B (50) | HO2S [B1/S2] Signal
v [31-GND 4 PCM C144-B (31) Sensor ground
HO2sS [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
1 Main Rela; Battery Voltage (B+
LI_|_|_|_|_|_/ 2 E3 - Heater [B2/S2] Control Y Y ge (B
3 - 2 PCM C144-B (73) Heater [B2/S2] Control
|_|S= . 152 - HO2S [B2/S2] Signal 3 PCM C144-B (52) | HO2S [B2/S2] Signal
e [29-GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] 0
( DOHHOHOBDEEBDOO000O00O00O
Vo DOHOHDDO BB DDHD DD DDE DN
0000 = o )
6916968)671G616o164)63)62EDENANABNA e as a4 3Na)a)
e BN BEADIIEIENEDEOEE4EI66D
C137,C138,C139,C140 J_L
HO2S [Bank 1/Sensor 1] J—L g
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] Cl144-B
HO2S [Bank 2/Sensor 2] PCM

UFBG250B
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DTC TROUBLESHOOTING PROCEDURES FL -137

SIGNAL WAVEFORM AND DATA  esssosea

FR 6.5V 1.8 58 FE BB esv EEE HMEsev
HIN:-358.4nV AVE: 213.7mU MAX: 722.2nU MIN: 23.8mU AVE: 383.2nU MAX: 658.7mV

FMIN:  39.8nY AVE: 1.9V Hax: 14.4 Y MIN: 39.8mV AVE: 1.1 Vv Ha¥: 14.6 V

THOLD | [TINE] .|GI.‘~ID TTCANL ] [MENU]

Fig. 1: The signal waveforms of front HO2S(the upper) and heater(the lower) at idle
Fig. 2: The signal waveforms of rear HO2S(the upper) and heater(the lower) at idle

SEPFL6412N

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 PCM controls this heater
element by duty cycle. The main relay supplies voltage to the heater and the PCM provides a ground circuit for activating
the heater.

MONITOR DTC STATUS  essiaera

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status” parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHHHY DIC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.~HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
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FL -138 FUEL SYSTEM

M=)

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esssaaso

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

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

3. Has a problem been found?

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

Go to "Component Inspection” procedure.

COMPONENT INSPECTION  esrr2cop

1. Check HO2S(B2/S1) Heater resistance
1) IG "OFF" and disconnect HO2S(B2/S1) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B2/S1)(Component Side)

Specification : 8.1 ~11.1 Q at21 (69.8 )

1. Battery Voltage (B+)
2. Heater [B2/S1] Control
3. HO2S [B2/S1] Signal

4. Sensor ground

SBLF26422L

3) Is the measured resistance within specification ?

=S

Substitute with a known - good PCM and check for proper operation. If the problem is corrected, replace PCM
and go to "Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -139

[LJ|NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

Substitute with a known - good HO2S(B2/S1) and check for proper operation. If the problem is corrected,
replace HO2S(B2/S1) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  erosrace
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -140 FUEL SYSTEM
IDTC P0051 HO2S HEATER CIRCUIT LOW (BANK 2 / SENSOR 1)

COMPONENT LOCATION  eiroerrs

Refer to DTC P0050.

GENERAL DESCRIPTION  es1s2008

Refer to DTC P0050.

DTC DESCRIPTION  ese4csar

If the PCM detects short to ground or open in heater under detecting conditions, PCM sets P0051. MIL(Malfunction
Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ezersorc

Item Detecting Condition Possible cause
DTC Strategy ¢ Detects a short to ground or open
« No disabling Faults Present
Enable Conditions e Engine Running e Poor Connection
¢ 11V < Ignition Voltage < 16V e Open in Power Circuit

e Open or short to ground

Threshold value ¢ short to ground or open circuit . i
in control circuit
e Continuous « HO2S(B2/S1)
Diagnosis Time (More than 5 seconds failure for every « PCM
10 seconds test )
MIL On Condition e 2 Driving Cycles

SPECIFICATION  e7pesses

Heater

Resistance (Q) 81~111Q at21 (69.8 )

SCHEMATIC DIAGRAM  eseserrs

Refer to DTC P0050.

SIGNAL WAVEFORM AND DATA  esciarn

Refer to DTC P0050.

MONITOR DTC STATUS  esasezre

Refer to DTC P0050.

TERMINAL AND CONNECTOR INSPECTION  eesreaie
Refer to DTC P0050.
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DTC TROUBLESHOOTING PROCEDURES FL -141

POWER CIRCUIT INSPECTION  esaccoss

1. IG"OFF" Disconnect HO2S(B2/S1) connector.
2. IG"ON" ENG "OFF".

3. Measure voltage between terminal 1 of HO2S(B2/S1) harness connector and chassis ground.

Specification : B+

4. Is the measured voltage within specification ?

YES
Go to HO2S(B2/S1) heater "Control Circuit Inspection” procedure.

Repair open or short to ground in HO2S(B2/S1) Heater power circuit then, go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  eceeosre

1. Check short to ground in harness.
1) 1G "OFF" and disconnect HO2S(B2/S1) connector.

2) Measure resistance between terminal 2 of HO2S(B2/S1) harness connector and chassis ground.

Specification : Infinite

3) Is the measured resistance within specification ?
=S

Go to HO2S(B2/S1) "Check Open in harness" as follows.

Repair short to ground in HO2S (B2/S1) heater control circuit and go to "Verification of Vehicle Repair" pro-
cedure.

2. Check open in harness
1) 1G "OFF" and disconnect HO2S(B2/S1) and PCM connector.

2) Measure resistance between terminal 2 of HO2S(B2/S1) harness connector and terminal 67 of PCM harness
connector(C144-B).

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

=S

Go to HO2S(B2/S1) "Component Inspection” procedure.
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FL -142 FUEL SYSTEM

Repair open in HO2S(B2/S1) heater control circuit and go to "Verification of Vehicle Repair” procedure.

COMPONENT INSPECTION  eszs3s13
1. Check HO2S(B2/S1) Heater resistance
1) 1G "OFF" and disconnect HO2S(B2/S1) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B2/S1)(Component Side)
SPECIFICATION :

Heater

Resistance (Q) 81~111Q at21 (69.8 )

1. HO2S(B2/S1) Heater Power
2. HO2S(B2/S1) Heater Control
3. HO2S(B2/S1) Signal

4. Sensor Ground

SBLF26426L

3) Is the measured resistance within specification ?

YES

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

[LI| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.

Substitute with a known - good HO2S(B2/S1) and check for proper operation. If the problem is corrected,
replace HO2S(B2/S1) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ecrsasse

Refer to DTC P0050.
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FL -143

IDTC P0052 HO2S HEATER CIRCUIT HIGH (BANK 2 / SENSOR 1)

COMPONENT LOCATION  eiazeror

Refer to DTC P0050.

GENERAL DESCRIPTION  esseanzr

Refer to DTC P0050.

DTC DESCRIPTION 1262608

If the PCM detects short to battery in heater under detecting conditions, PCM sets P0052. MIL(Malfunction Indication
Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esioae

Item

Detecting Condition

Possible cause

DTC Strategy

e Detects a short to battery

Enable Conditions

* No disabling Faults Present
e Engine Running
¢ 11V < Ignition Voltage =< 16V

» Poor Connection
e Short to battery in control

Threshold value

e short to battery

circuit

Diagnosis Time

» Continuous
(More than 5 seconds failure for every
10 seconds test )

« HO2S(B2/S1)
« PCM

MIL On Condition

e 2 Driving Cycles

SPECIFICATION

E36DD25B

Heater

Resistance (Q)

81~11.1Q at21 (698 )

SCHEMATIC DIAGRAM  ezee0204

Refer to DTC P0050.

SIGNAL WAVEFORM AND DATA  essoisre

Refer to DTC P0050.

MONITOR DTC STATUS  esr7scra

Refer to DTC P0050.

TERMINAL AND

Refer to DTC P0050.

CONNECTOR INSPECTION  eeesesac
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FL -144 FUEL SYSTEM

CONTROL CIRCUIT INSPECTION  esrogsrs

1. IG"OFF" disconnect HO2S(B2/S1) connector.
2. IG"ON" ENG "OFF".

3. Measure voltage between terminal 2 of HO2S(B2/S1) harness connector and chassis ground.

Specification : Approx. 0 V

4. Is the measured voltage within specification ?
YES
Go to HO2S(B2/S1) "Component Inspection” procedure.

Repair short to battery in HO2S(B2/S1) Heater control circuit and go to "Verification of Vhicle Repair" procedure.

COMPONENT INSPECTION  eccceser
1. Check HO2S(B2/S1) Heater resistance
1) IG "OFF" and disconnect HO2S(B2/S1) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B2/S1)(Component Side)

SPECIFICATION :

Heater

Resistance (Q) 81~11.1Q at21 (69.8 )

1. HO2S(B2/S1) Heater Power
2. HO2S(B2/S1) Heater Control
3. HO2S(B2/S1) Signal

4. Sensor Ground

SBLF26426L

3) Is the measured resistance within specification ?
YES

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

[L| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.
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DTC TROUBLESHOOTING PROCEDURES FL -145

Substitute with a known - good HO2S(B2/S1) and check for proper operation. If the problem is corrected,
replace HO2S(B2/S1) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esorrcas

Refer to DTC P0050.
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FL -146 FUEL SYSTEM
IDTC P0056 HO2S HEATER CONTROL CIRCUIT (BANK 2 / SENSOR 2) |

COMPONENT LOCATION  enesosrs

SGHFL7312N

GENERAL DESCRIPTION  eorsssea

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

DTC DESCRIPTION  eperssaz
Checking current from HO2S under detecting condition,if the heater current is below a certain threshold for more than

predetermined time, PCM sets P0056. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consec-
utive 2 driving cycle.

DTC DETECTING CONDITION  ecsapses

Item Detecting Condition Possible cause
DTC Strategy ¢ Monitor the current through the heater
e Engine Running 60 sec.
Enable Conditions « Heater Duty Cycle  18%
¢ Max. Duty Cycle - Min. Duty Cycle 5% » Poor connection
_ + HO2S(B2/S2)
Threshold value * Filtered Heater Current  threshold value « PCM

+ Continuous

Diagnosis Time (More than 2.5 second failure for every 5 second test )

MIL On Condition e 2 Driving Cycles
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DTC TROUBLESHOOTING PROCEDURES FL -147
SPECIFICATION  esesassa
(REFERENCE ONLY)
Condition Current(A)
Heater Current at 13.5V, 450 (842°F) Exhaust 052+ 0.1
SCHEMATIC DIAGRAM  ei1698203
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
L’_|_|_|_|_|_/ 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - . 2 PCM C144-B (70) Heater [B1/S1] Control
r‘g . 149 - HO2S [B1/S1] Signal 3 PCM C144-B (49) | HO2S [BL/S1] Signal
[30- GND
v 4 PCM C144-B (30) Sensor ground
HO2sS [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
Lm 2 @7 - Heater [B2/S1] Control 1 Main Relay Battery Voltage (B+)
3 = _ 2 PCM C144-B (67) Heater [B2/S1] Control
FS i D HEES [E/SSIgnY 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v ES sCR 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 = . 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= ; 130: HO25.[B1/52] Signal 3 PCM C144-B (50) | HO2S [BL/S2] Signal
v El -GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
173 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) Heater [B2/S2] Control
|_|S= . 152 - HOZS [B2/S2] Signal 3 PCM C144-B (52) | HO2S [B2/S2] Signal
v [29- GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] L
( DOOHHODEBDH DO 0000006
G@@,@ (G0GIEIENEEEIEHENEIEDEICIRD2ea2322)2D)
AENENN @ I @ @ D
E069E9EDEEIE64EIEIEDENANASTXAXas a4 a3Ka2XaD)
e EII TN EIENENEEE4E)62)6D)
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] ﬂ w
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] C144-B
HO2S [Bank 2/Sensor 2] PCM
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FL -148 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  ecoweso

FR [ 8.5v 1.88 rR [ e.5v ENEE Rl sev
MIN:=338.4mV AVE: 213.7nV HMAH: TZ2.ZmU MIN: 23.8nV AVE: 383.2rmV HAH: 658. Yl

FMIN:  39.8mY AVE: 1.9V Hax: 14.4 Y MIN: 39.8nV AVE: 1.1V Ha¥: 14.6 V

[HOLD| [TIME] [GND | [CHNL] [HENU] ThoLD | m [VOLT] [GND | [CHNL] [nENU]

Fig. 1: The signal waveforms of front HO2S(the upper) and heater(the lower) at idle
Fig. 2: The signal waveforms of rear HO2S(the upper) and heater(the lower) at idle

SEPFL6412N

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 PCM controls this heater
element by duty cycle. The main relay supplies voltage to the heater and the PCM provides a ground circuit for activating
the heater.

MONITOR DTC STATUS  esarseor

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHKEM DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.”HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP| |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
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DTC TROUBLESHOOTING PROCEDURES FL -149

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e7sepop2

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

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

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

Go to " Component Inspection " procedure.

COMPONENT INSPECTION  erozanac

1. Check HO2S(B2/S2) Heater resistance
1) IG "OFF" and disconnect HO2S(B2/S2) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B2/S2)(Component Side)

Specification : 8.1 ~11.1 Q at 21 (69.8 )

1. Battery Voltage (B+)
2. Heater [B2/S2] Control
3. HO2S [B2/S2] Signal

4. Sensor ground

SBLF26428L

2. Is the measured resistance within specification ?
YES

Substitute with a known - good PCM and check for proper operation. If the problem is corrected, replace PCM
and go to "Verification of Vehicle Repair" procedure.
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FL -150 FUEL SYSTEM

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

Substitute with a known - good HO2S(B2/S2) and check for proper operation. If the problem is corrected, replace
HO2S(B2/S2) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esemsra
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=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 -151
IDTC P0057 HO2S HEATER CIRCUIT LOW (BANK 2 / SENSOR 2)

COMPONENT LOCATION  enssosst

Refer to DTC P0056.

GENERAL DESCRIPTION  esrazes

Refer to DTC P0056.

DTC DESCRIPTION  essoizre

If the PCM detects short to ground or open in heater under detecting conditions, PCM sets P0057. MIL(Malfunction
Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eassceeo

Iltem Detecting Condition Possible cause
DTC Strategy e Detects a short to ground or open
* No disabling Faults Present
Enable Conditions « Engine Running e Poor Connection
¢ 11V < Ignition Voltage =< 16V * Open in Power Circuit

e Open or short to ground

Threshold value ¢ short to ground or open circuit : ]
in control circuit
e Continuous « HO2S(B2/S2)
Diagnosis Time (More than 5 seconds failure for every * PCM
10 seconds test )
MIL On Condition e 2 Driving Cycles

SPECIFICATION  esiazess

Heater

Resistance (Q) 81~111Q at21 (69.8 )

SCHEMATIC DIAGRAM  epaspso

Refer to DTC P0056.

SIGNAL WAVEFORM AND DATA  ebsois0

Refer to DTC P0056.

MONITOR DTC STATUS  eorsecus

Refer to DTC P0056.

TERMINAL AND CONNECTOR INSPECTION  ecozesrs
Refer to DTC P0056.
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FL -152 FUEL SYSTEM

POWER CIRCUIT INSPECTION  eiusess

1. IG"OFF" Disconnect HO2S(B2/S2) connector.
2. IG"ON" ENG "OFF".

3. Measure voltage between terminal 1 of HO2S(B2/S2) harness connector and chassis ground.

Specification : B+

4. |s the measured voltage within specification ?

YES
Go to HO2S(B2/S2) heater "Control Circuit Inspection” procedure.

Repair open or short to ground in HO2S(B2/S2) Heater power circuit then, go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  epsoeraa

1. Check short to ground in harness.
1) 1G "OFF" and disconnect HO2S(B2/S2) connector.

2) Measure resistance between terminal 2 of HO2S(B2/S2) harness connector and chassis ground.

Specification : Infinite

3) Is the measured resistance within specification ?
=S

Go to HO2S(B2/S2) "Check Open in harness" as follows.

Repair short to ground in HO2S (B2/S2) heater control circuit and go to "Verification of Vehicle Repair" pro-
cedure.

2. Check open in harness
1) 1G "OFF" and disconnect HO2S(B2/S2) and PCM connector.

2) Measure resistance between terminal 2 of HO2S(B2/S2) harness connector and terminal 73 of PCM harness
connector(C144-B).

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

=S

Go to HO2S(B2/S2) "Component Inspection” procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -153

Repair open in HO2S(B2/S2) heater control circuit and go to "Verification of Vehicle Repair” procedure.

COMPONENT INSPECTION  esaa0sse
1. Check HO2S(B2/S2) Heater resistance
1) 1G "OFF" and disconnect HO2S(B2/S2) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B2/S2)(Component Side)
SPECIFICATION :

Heater

Resistance (Q) 81~111Q at21 (69.8 )

1. HO2S(B2/S2) Heater Power
2. HO2S(B2/S2) Heater Control
3. HO2S(B2/S2) Signal

4. Sensor Ground

SBLF26432L

3) Is the measured resistance within specification ?

YES

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

(LI NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.

Substitute with a known - good HO2S(B2/S2) and check for proper operation. If the problem is corrected,
replace HO2S(B2/S2) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  egus1s4

Refer to DTC P0056.
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FL -154 FUEL SYSTEM
IDTC P0058 HO2S HEATER CIRCUIT HIGH (BANK 2 / SENSOR 2)

COMPONENT LOCATION  e2az6e0c

Refer to DTC P0056.

GENERAL DESCRIPTION  esso0015

Refer to DTC P0056.

DTC DESCRIPTION  ecosresn

If the PCM detects short to battery in heater under detecting conditions, PCM sets P0058. MIL(Malfunction Indication
Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esssseo

Item Detecting Condition Possible cause

DTC Strategy e Detects a short to battery

« No disabling Faults Present
Enable Conditions e Engine Running

5 . P i
. 11V < Ignition Voltage < 16V ooRGgnection

e Short to battery in control

Threshold value e Short to battery circuit

ot * HO2S(B2/S2)

« Continuous . PCM

Diagnosis Time (More than 5 seconds failure for every

10 seconds test )
MIL On Condition e 2 Driving Cycles

SPECIFICATION  e3ssse010
Heater
Resistance (Q) 81~111Q at21 (69.8 )

SCHEMATIC DIAGRAM  esoeasss

Refer to DTC P0056.

SIGNAL WAVEFORM AND DATA  eicssrso

Refer to DTC P0056.

MONITOR DTC STATUS  eseororo

Refer to DTC P0056.

TERMINAL AND CONNECTOR INSPECTION  eapsesrs
Refer to DTC P0056.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -155

CONTROL CIRCUIT INSPECTION  eaz43n01

1. IG"OFF" disconnect HO2S(B2/S2) connector.
2. IG"ON" ENG "OFF".

3. Measure voltage between terminal 2 of HO2S(B2/S2) harness connector and chassis ground.

Specification : Approx. 0V

4. Is the measured voltage within specification ?
YES

Go to HO2S(B2/S2) "Component Inspection” procedure.

Repair short to battery in HO2S (B2/S2) heater control circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  earacoor
1. Check HO2S(B2/S2) Heater resistance
1) IG "OFF" and disconnect HO2S(B2/S2) connector

2) Measure resistance between terminal 1 and 2 of HO2S(B2/S2)(Component Side)
SPECIFICATION :

Heater

Resistance (Q) 81~111Q at21 (69.8 )

1. HO2S(B2/S2) Heater Power
2. HO2S(B2/S2) Heater Control
3. HO2S(B2/S2) Signal

4. Sensor Ground

SBLF26432L

3) Is the measured resistance within specification ?

YES

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.
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FL -156 FUEL SYSTEM

Substitute with a known - good HO2S(B2/S2) and check for proper operation. If the problem is corrected,
replace HO2S(B2/S2) and go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR  e7a0321

Refer to DTC P0056.
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DTC TROUBLESHOOTING PROCEDURES FL -157
[DTC P0076 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 1) |

COMPONENT LOCATION  essosazs

~ OCV (Bank 1)

§ \L  Connector : GREY

Q
— 2\ [ REREE NG
N
)

‘Wh"\ X
QN X
| \

OCV (Bank
Connector : BLACK

EGRF602F

GENERAL DESCRIPTION  er2sose0

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the intake camshaft. This sys-
tem controls the intake camshaft to provide the optimal valve timing. The PCM controls the Oil Control Valve(OCV), based
on the signals output from mass air flow, throttle position and engine coolant temperature. The CVVT controller regulates
the intake camshaft angle using oil pressure through the OCV. As result, the relative position between the camshaft and
the crankshaft becomes optimal, and the engine torque improves, fuel economy improves, exhaust emissions decrease
under overall driving conditions.

DTC DESCRIPTION  escorrso

When the enable condition is satisfied, The PCM checks that OCV outputs (Voltage level) are observed when OCVs are
commanded. When a OCV output failure is detected, the appropriate fail counter is incremented.

If the failure threshold is exceeded 5 seconds during one diagnostic test(10second), the test is failed and DTC is stored.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  er7ss1cs

Item Detecting Condition Possible cause

DTC Strategy « Detects a short to ground or open

« No disabling Faults Present
Enable Conditions « Engine Running » Poor Connection

11V =< Ignition Voltage =< 16V

Threshold value

Short to ground or open circuit

Diagnosis Time

Continuous
(More than 5 seconds failure for every
10 seconds test )

MIL On Condition

2 Driving Cycles

Open in Power Circuit
Open or short to ground
in control circuit

ocv

PCM
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FL -158 FUEL SYSTEM

SPECIFICATION  ercaacae

Resistance (Q) 6.7 ~7.7Q at 20 68 )

SCHEMATIC DIAGRAM  eaapcees

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C144-B) OCV [BANK 1]
(C156-1) > Terminal Connected to Function
@2 - OCtV I[Bank 1 1 Main Relay Battery Voltage (B+)
contro
X_HZ:XI 1 2 PCM C144-B (62) OCYV [Bank 1] control
—J——% Main Relay
OCV [BANK 2]
(1562 OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Function
XHZXI 1 control 1 Main Relay Battery Voltage (B+)
— > Main Relay 2 PCM C144-B (61) | OCV [Bank 2] control
[HARNESS CONNECTORS] p J—

— 1

DECETEOEEOOO00C0 0000

CCTOTCIECOCOEITE DR
= il 1 )

| [
N7 NT
2 (1 2 ][ 1 &
E( /\‘)j E( /\»)j EHEDEHHRRENHEEOEBERR®
ERRERARNEEHERO®

C
C156-1 C156-2 JL J—L w

OCV [Bank 1] OCV [Bank 2] C144-B
PCM

oy

UFBG255A

SIGNAL WAVEFORM AND DATA  ecessrer

FR cHan.2v S [E s.av FR cinn.2v EER MEs5.e0v
MIN: 12.9 UV AVE: 13.9 V HaH: 15.8 U MIN:-999.8nV AVE: 7.5V HAX: 15.6 U
FREQ: 666.67 Hz DUTY: 75 X FREQ: 129.83 Hz DUTY: 53 ¥

[HOLD| m |.UOLT|.|GI.*ID '| |IEJHI*IlL|.|r1E;NU.| ' ZOOM] [CURS]  |RECD] [NENU]

[ Fig. 1] [ Fig. 2|
Fig. 1 : Idle

Fig. 2 : Accelleration
EGRF602G
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FL -159

The oil control valve is commanded by a pulse-width-modulated signal from the engine control unit. A duty cycle of zero
commands the cam phaser to its default position. A duty cycle of 100% commands the phaser to its maximum phased
position. When the phaser must be controlled to an intermediate position, the duty cycle is maintained in the region of the
‘ hold position” . This is a medium duty cycle, usually between 35% and 65%, depending on temperature and voltage
conditions.

MONITOR DTC STATUS  eagsopor

TERMINAL AND CONNECTOR INSPECTION

3.

Check DTC Status

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

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the

DTCs menu.

4) Read "DTC Status” parameter.

1.1 DIAGNOSTIC TROUBLE CODES

PHHHY DIC TITLE

NUMEER OF DIC : 1 ITEH=

|HELP | |ERAS | [FLOW| | INFO| | PART |

PHHEKE DTC TITLE

1.HMIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.“OFF
PRESENT.HISTORY
DIAGNOSIE FINISHED?

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

SGHFL7305L

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

procedure.

EC3C8F05

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

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

damage.

Has a problem been found?
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YES

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

Go to " Power Circuit Inspection " procedure

POWER CIRCUIT INSPECTION  ece7ess:

1. IG"OFF" Disconnect OCV(B1) connector.
2. IG"ON" ENG "OFF".

3. Measure voltage between terminal 1 of OCV(B1) harness connector and chassis ground.

Specification : B+

4. Is the measured voltage within specification ?
YES

Go to "Control Circuit Inspection” procedure.

Check fuse between Main Relay and OCV is open or not installed.
Check open in power circuit between Main Relay and OCV power circuit.
Repair or repalce as necessary and then go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eeasp206
1. Check short to ground in harness.
1) IG "OFF" and disconnect OCV connector.

2) IG"ON" ENG "OFF".

3) Measure resistance between terminal 2 of OCV harness connector and chassis ground.

Specification : Infinite

4) |s the measured resistance within specification ?
YES

Go to "Check open in harness" as follows

Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness

1) IG "OFF" and disconnect OCV and PCM connector.
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DTC TROUBLESHOOTING PROCEDURES FL -161

2) Measure resistance between terminal 2 of OCV harness connector and terminal 62 of PCM harness connec-
tor(C144-B).

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  e7ossiss
1. Check OCV
1) 1G "OFF" and disconnect OCV connector.

2) Measure resistance between terminal 1 and 2 of OCV. (Component Side)

SPECIFICATION :

Resistance (Q) 6.7~77Q at20 (68 )

C156-1

[ 1

N
E(1 ) (2 1. OCV(B1) Power
2. OCV(B1) Control

SBLF26437L

3) Is the measured resistance within specification ?

YES

Go to "OCV Actuation Test" as follows.

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.

2. OCV Actuation Test
1) Connect scantool and IG "ON".
2) Select "OCV" on the Actuation Test.

3) Activate "OCV" by pressing "STRT(F1)" key.
(should hear a faint click from Oil Control solenoid Valve)
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FL -162 FUEL SYSTEM

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

1.11 ACTUATION TEST 12-25

OIL CONTROL UALUVE

DURATION UNTIL STOP KEY

METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF ¥OU ARE READY *
SELECT TEST ITEH USING UP-DOUN KEY

[STRT | [STOP|

EGRF602M

5) Does OCV generate click sound during acutation test ?

=S

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

[L_J NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM

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  ecsosnas
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

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 -163
[DTC P0077 INTAKE VALVE CONTROL SOLENOID CIRCUIT HIGH (BANK 1) |

COMPONENT LOCATION  e713803

Refer to DTC P0076.

GENERAL DESCRIPTION  eercraic

Refer to DTC P0076.

DTC DESCRIPTION 7771110

When the enable condition is satisfied, The PCM checks that OCV outputs (Voltage level) are observed when OCVs are
commanded. When a OCV output failure is detected, the appropriate fail counter is incremented.

If the failure threshold is exceeded 5 seconds during one diagnostic test(10second),the test is failed and DTC is stored.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esr2s3n6

Item Detecting Condition Possible cause

DTC Strategy « Detects a short to battery

* No disabling Faults Present
Enable Conditions * Engine Running

" « P i
e 11V < Ignition Voltage < 16V aGonnection

» Short to battery in Control

Threshold value e Short to battery Circuit
e Continuous Sg,\\z
Diagnosis Time (More than 5 seconds failure for every
10 seconds test )
MIL On Condition e 2 Driving Cycles
SPECIFICATION  ese72ce
Resistance (Q) 6.7 ~7.7Q at 20 (68 )

SCHEMATIC DIAGRAM  eaiocioo

Refer to DTC P0076.

SIGNAL WAVEFORM AND DATA  esseorea

Refer to DTC P0076.

MONITOR DTC STATUS  coosoree

Refer to DTC P0076.

TERMINAL AND CONNECTOR INSPECTION  eausrcra

Refer to DTC P0076.
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FL -164 FUEL SYSTEM
CONTROL CIRCUIT INSPECTION  eazrpar

1. IG "OFF" and Disconnect OCV connector.

2. Measure resistance between terminal 1 and 2 of OCV harness connector.

Specification : Infinite

3. Is the measured resistance within specification ?

YES
Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  espsosas
1. Check OCV
1) IG "OFF" and disconnect OCV connector.

2) Measure resistance between terminal 1 and 2 of OCV. (Component Side)

Specification : 6.7 ~ 7.7 Q at 20 (68 )

C156-1

[ |

~|
E(l ) (2 1. OCV(B1) Power
2. OCV(B1) Control

SBLF26437L

3) Is the measured resistance within specification ?

YES

Go to "OCV Actuation Test" as follows.

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.

2. OCV Actuation Test
1) Connect scantool and IG "ON".
2) Select "OCV" on the Actuation Test.

3) Activate "OCV" by pressing "STRT(F1)" key.
(should hear a faint click from Qil Control solenoid Valve)
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DTC TROUBLESHOOTING PROCEDURES FL -165

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

1.11 ACTUATION TEST 12725

OIL CONTROL VALVE

DURATION UNTIL STOP KEY

METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF ¥OU ARE READY *
SELECT TEST ITEM USING UP-DOWN KEY

[STRT| [STOP|

EGRF602M

5) Does OCV generate click sound during acutation test ?
=S

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

[l NOTE
There is a memory reset function on scantool that can erase optional parts automatically detected and memorized

by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM

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  eosnorsr

Refer to DTC P0076.
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[DTC P0082 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 2) |

COMPONENT LOCATION  e2401808

_~ OCV (Bank 1)

'\ X Connector : GREY

(o

& D

¥~y \§
A
AT

OCV (Bank \ K AN
Connector : BLACK \%

EGRF602Q

GENERAL DESCRIPTION  epssscae

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the intake camshaft. This sys-
tem controls the intake camshaft to provide the optimal valve timing. The PCM controls the Oil Control Valve(OCV), based
on the signals output from mass air flow, throttle position and engine coolant temperature. The CVVT controller regulates
the intake camshaft angle using oil pressure through the OCV. As result, the relative position between the camshaft and
the crankshaft becomes optimal, and the engine torque improves, fuel economy improves, exhaust emissions decrease
under overall driving conditions.

DTC DESCRIPTION  esoezran

When the enable condition is satisfied, The PCM checks that CCV outputs (Voltage level) are observed when OCVs are
commanded. When a OCV output failure is detected, the appropriate fail counter is incremented.

If the failure threshold is exceeded 5 seconds during one diagnostic test(10second), the test is failed and DTC is stored.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  e7aicres

021 62 99 92 92

ltem Detecting Condition Possible cause
DTC Strategy ¢ Detects a short to ground or open
* No disabling Faults Present
Enable Conditions « Engine Running » Poor Connection
¢ 11V < Ignition Voltage = 16V Open in Power circuit
Threshold value e Short to ground or open circuit Qpen or shqrt t‘.) ground
in Control Circuit
« Continuous ocv
Diagnosis Time (More than 5 seconds failure for every PCM
10 seconds test )
MIL On Condition e 2 Driving Cycles
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DTC TROUBLESHOOTING PROCEDURES FL -167

SPECIFICATION  emzeesa

Resistance (Q) 6.7~ 7.7 Q at 20 68 )

SCHEMATIC DIAGRAM  e7zrispo

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C144-B) OCV [BANK 1]
(C156-1) > Terminal Connected to Function
EZ - OCtV I[Bank 1] 1 Main Relay Battery Voltage (B+)
contro
X_HZ:KI 1 2 PCM C144-B (62) OCV [Bank 1] control
—J——> Main Relay
OCV [BANK 2]
(C1562) OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Function
XHZXI 1 control 1 Main Relay Battery Voltage (B+)
— > Main Relay 2 PCM C144-B (61) | OCV [Bank 2] control
[HARNESS CONNECTORS] p ——

—_ |

DHOOHOEDEHEONO 00000000,
DOSDDHODIHDDDD DY DDDD DD

= L) 0 )
OEENEHNEVEDEBDEHERR@
EOEOEEHEREDEENEHEER®

S T

oy

| [
2010 0I0;
C
C156-1 C156-2 J_L

OCV [Bank 1] OCV [Bank 2] C144-B
PCM
UFBG255A
SIGNAL WAVEFORM AND DATA  eesiesos
FR cHav.2v S OE s.av FR cianb.2v EER MEs5.0v
MIN: 12.9 V AVE: 13.9 V HAX: 15.8 V MIN:-999.8mV AVE: 7.5 VU HMAK: 15.6 V
FREQ: 666.67 Hz DUTY: 75 % FREQ: 129.83 Hz DUTY: 53 %

[HoLD] m |.UOLT |.|GI.'|D '| |(.3HN.L|.| HELHU.| ' ZoOM] [CURS]  [RECD] [MENU]

Fig. 1: Idle

Fig. 2 : Accelleration
EGRF602G
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FL -168 FUEL SYSTEM

The oil control valve is commanded by a pulse-width-modulated signal from the engine control unit. A duty cycle of zero
commands the cam phaser to its default position. A duty cycle of 100% commands the phaser to its maximum phased
position. When the phaser must be controlled to an intermediate position, the duty cycle is maintained in the region of
the ’hold position’. This is a medium duty cycle, usually between 35% and 65%, depending on temperature and voltage
conditions.

MONITOR DTC STATUS  escecrep

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES PHEHEX DTC TITLE

PHHEX DTC TITLE

1.HMIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.”HISTORY
3.DIAG. STATUS: DIAGHNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP| |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present” Fault displayed?

YES

Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eessssoc

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

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

3. Has a problem been found?
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DTC TROUBLESHOOTING PROCEDURES
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FL -169

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

Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  ercaacea

1. IG"OFF" Disconnect OCV(B2) connector.
2. IG"ON" ENG "OFF".

3. Measure voltage between terminal 1 of OCV(B2) harness connector and chassis ground.

Specification : B+

4. Is the measured voltage within specification ?
YES

Go to "Control Circuit Inspection " procedure.

Check fuse between Main Relay and OCV is open or not installed.
Check open in power circuit between Main Relay and OCV power circuit.
Repair or repalce as necessary and then go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  &spposes
1. Check short to ground in harness
1) IG "OFF" and disconnect OCV connector.
2) IG"ON" ENG "OFF".

3) Measure resistance between terminal 2 of OCV harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specification ?
M =S
Go to "Check open in harness" as follows
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check open in harness

1) IG "OFF" and disconnect OCV and PCM connector.
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FL -170 FUEL SYSTEM

2) Measure resistance between terminal 2 of OCV harness connector and terminal 61 of PCM harness connec-
tor(C144-B).

Specification : Approx. below 1Q

3) 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  e4s0454c

1. Check OCV
1) IG "OFF" and disconnect OCV connector.

2) Measure resistance between terminal 1 and 2 of OCV. (Component Side)

Specification : 6.7 ~ 7.7 Q at 20 (68 )

C156-2

N /I 1. OCV(B2) Power
E(}/ \2>E|— 2. OCV(B2) Control

SBLF26442L

3) Is the measured resistance within specification ?

=S

4) Go to "OCV Actuation Test" as follows.

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.

2. OCV Actuation Test
1) Connect scantool and IG "ON"
2) Select "OCV" on the Actuation Test

3) Activate "OCV" by pressing "STRT(F1)" key
(should hear a faint click from Oil Control solenoid Valve)

4) Repeat this procedure 4 or 5 times to ensure reliability.
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DTC TROUBLESHOOTING PROCEDURES FL -171

1.11 ACTUATION TEST 12-25

OIL CONTROL VALVE
DURATION UNTIL STOP KEY

METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF YOU ARE READY *
SELECT TEST ITEM USING UP-DOWN KEY

[STRT | [STOP]

EGRF602W

5) Does OCV generate click sound during acutation test ?

YES

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

[ NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

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  eepi7ros
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -172 FUEL SYSTEM
[DTC P0083 INTAKE VALVE CONTROL SOLENOID CIRCUIT HIGH (BANK 2) |

COMPONENT LOCATION  esos7s9

Refer to DTC P0082.

GENERAL DESCRIPTION  erasgers

Refer to DTC P0082.

DTC DESCRIPTION  ecersass

When the enable condition is satisfied, The PCM checks that OCV outputs (Voltage level) are observed when OCVs are
commanded. When a OCV output failure is detected, the appropriate fail counter is incremented.

If the failure threshold is exceeded 5 seconds during one diagnostic test(10second), the test is failed and DTC is stored.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eseszs1s

Item Detecting Condition Possible cause

DTC Strategy ¢ Detects a short to battery

¢ No disabling Faults Present
Enable Conditions e Engine Running

" - P i
e 11V < Ignition Voltage < 16V Ok GCHE

e Short to battery in Control

Threshold value e Short to battery Circuit
e Continuous S((::lt/ll
Diagnosis Time (More than 5 seconds failure for every
10 seconds test )
MIL On Condition e 2 Driving Cycles
SPECIFICATION  eacezeco
Resistance (Q) 6.7 ~7.7Q at 20 68 )

SCHEMATIC DIAGRAM  eacassce

Refer to DTC P0082.

SIGNAL WAVEFORM AND DATA  esesnop

Refer to DTC P0082.

MONITOR DTC STATUS  esamacso

Refer to DTC P0082.

TERMINAL AND CONNECTOR INSPECTION  esrsseis

Refer to DTC P0082.
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DTC TROUBLESHOOTING PROCEDURES FL -173

CONTROL CIRCUIT INSPECTION  easr7ea

1. IG "OFF" and Disconnect OCV connector.

2. Measure resistance between terminal 1 and 2 of OCV harness connector.

Specification : Infinite

3. Is the measured resistance within specification ?
YES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esscrse2

1. Check OCV
1) 1G "OFF" and disconnect OCV connector.

2) Measure resistance between terminal 1 and 2 of OCV. (Component Side)

Specification : 6.7 ~ 7.7 Q at 20 (68 )

C156-2

! Ngra I 1. OCV(B2) Power
E('l/ \2>El—‘ 2. OCV(B2) Control

SBLF26442L
3) Is the measured resistance within specification ?

YES

4) Go to "OCV Actuation Test" as follows.

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.

2. OCV Actuation Test
1) Connect scantool and IG "ON"
2) Select "OCV" on the Actuation Test

3) Activate "OCV" by pressing "STRT(F1)" key
(should hear a faint click from QOil Control solenoid Valve)
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FL -174 FUEL SYSTEM

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

1.11 ACTUATION TEST 1225

OIL CONTROL VALVE
DURATION UNTIL STOP KEY

METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF Y¥OU ARE READY *
SELECT TEST ITEM USING UP-DOUN KEY

[STRT | [STOP|

EGRF602W

5) Does OCV generate click sound during acutation test ?
YES

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

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 eorcsces

Refer to DTC P0082.
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DTC TROUBLESHOOTING PROCEDURES FL -175

DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  esewcia

SGHFL7313N

GENERAL DESCRIPTION  eecerrer

The Delphi MAF Sensor is an air mass flowmeter, which operates on the principle of hot film anemometry. A heated
element is placed within the air stream, and maintained at a constant temperature above the air temperature. The amount
of electrical power required to maintain the heated element at the proper temperature is a direct function of the flow rate
of the air mass past the element. PCM uses this information to determine the injection duration and ignition timing for the
desired air/fuel ratio.

DTC DESCRIPTION  esceerce

The difference between values coming from the MAF Sensor and those are calculated is analyzed. This difference, or
error, is then compared to high and low limit calibration values, which are functions of engine speed. PCM compares the
difference between MAFS output and calculated flow rate value while enable condition is met.

If the acutal air flow is higher or lower than calculated value(threshold) for more than 2min. PCM determines that a fault
exists and a DTC is stored. MIL(Malfunction Indicator Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  epozriss

Iltem Detecting Condition Possible cause

« The MAF Rationality Diagnostic compares the
DTC Strategy difference between MAF Sensor output and
calculated flow rate value to a calibration value

¢ Engine Coolant Temperature = 60 (Fully
Enable Conditions Warmed up state) . Clogged air cleaner
e« 600rpm  Engine Speed  3000rpm « MAES

« Acutal Air Mass Value is higher or lower

Threshold value than calculated value

Diagnosis Time e Continuous (2 min.)

MIL On Condition e 2 Driving Cycles
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FL -176 FUEL SYSTEM

SPECIFICATION  ee7seer2

Air Flow (kg/h) Frequency (Hz)
12.6 kg/h 2,617Hz
18.0 kg/h 2,958Hz
23.4 kg/h 3,241Hz
32.4 kg/h 3,653Hz
43.2 kg/h 4,024Hz
57.6 kg/h 4,399Hz
72.0 kg/h 4,704Hz
108.0 kg/h 5,329Hz
144.0 kg/h 5,897Hz
198.0 kg/h 6,553Hz
270.0 kg/h 7,240Hz
360.0 kg/h 7,957Hz
486.0 kg/h 8,738Hz
666.0 kg/h 9,644Hz
900.0 kg/h 10,590Hz

SCHEMATIC DIAGRAM  eercrses

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C130) PCM (C144-A)
2 » After Main Relay Terminal Connected to Function
1 E7 - MAFS Signal 1 PCM C144-A (47) MAFS Signal
_|___|Zp_j » GND - 2 Malln Relay Battery Voltage (B+)
= _: | 44 - IATS Signal 3 Chassis Ground Ground
5 Es - GND 4 PCM C144-A (44) IATS Signal
5 PCM C144-A (53) Sensor Ground
[HARNESS CONNECTORS]
e

— | Lr“
FEEOECOREOBERODEEREERND )
00000000 00000002000

= 1 1 )

(EOEIEIEDEIEEIEIEAENENNaNaNaeX 1A aXaXe)
@I eNeeENesXeNealEe2XED )

1T || U

MAFS & IATS C144-A

=
-
906000
N INT NN

C130

SGHF17008N

MONITOR DTC STATUS  ecrsvarz

1. Check DTC Status
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DTC TROUBLESHOOTING PROCEDURES FL -177

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES

< DTC TITLE

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

SEPFL6413N

5) Is "Present" Fault displayed?

=S

Go to "Component Inspection" procedure.

Fault is intermittent caused by PCM memory was not cleared after repair. Erase DTC and drive the vehicle
to satisfy the enable condition then, go to "Component Inspection" procedure.

COMPONENT INSPECTION  egazeess

1. Visual Inspection
1) Check that MAFS is damaged, contaminated or deformed.
2) Check tha air cleaner is clogged.

3) Has a problem been found ?

YES

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

Go to "Check MAFS" as follows
2. Check MAFS
1) IG "OFF" and install a scantool

2) ENG "ON" and monitor "MAFS" data on the service data.
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FL -178 FUEL SYSTEM

3) Monitor signal waveform at terminal 1 of MAFS with scantool.

Specification :Signal waveform will be displayed as follows. (Be aware that the signal of MAFS
is not voltage display but frequency display.)

rR B 1.6y [ EXE ciBasv FR O 1.6v JEEE ciBB.5V
MIN: 123.1mU AVE: 2.4 U MAX: 5.3 U MIN: 123.1mU AVE: 2.1 U MAX: 5.1V

FREQ: Z.98 KH= DUTY: 48 2 FRELQ : 4.55 KH= DUTY: 46 %

' [zoon] [CuRS|  [RECD] [MENU] Il voLp | [zoon| [CURS|  [RECD] [MENU]|
Fig. 1: Idle

Fig. 2 : Acceleration

EGRF603D

4)  Are both service data and signalwave form dispayed correctly ?
YES

Go to "Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ecrizsss

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?
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 -179
IDTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT

COMPONENT LOCATION  espiraee

Refer to DTC P0101.

GENERAL DESCRIPTION  eossesoz

Refer to DTC P0101.

DTC DESCRIPTION  ecrasero

If PCM detects that frequency signal of MAFS is lower than1000 Hz for more than 75 second during one dignostic test(125
second) while enable condition is met PCM determines that a fault exists and a DTC is stored.MIL(Malfunction Indication
Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eocsscas

Item Detecting Condition Possible cause

DTC Strategy » Compares the airmeter input frequency to a low limit

* Engine Speed = 500 rpm

Enable Conditions « Engine Running Time = 5 second
 Ignition Voltage = 11V Poor Connection

Open or short in harness
MAFS

PCM

Threshold value « MAF frequency signal  1000Hz

» Continuous
Diagnosis Time (More than 75 second failure for every
125 second tests )

MIL On Condition e 2 Driving Cycles
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FUEL SYSTEM

SPECIFICATION  erssr74r

Air Flow (kg/h) Frequency (Hz)
12.6 kg/h 2,617Hz
18.0 kg/h 2,958Hz
23.4 kg/h 3,241Hz
32.4 kg/h 3,653Hz
43.2 kg/h 4,024Hz
57.6 kg/h 4,399Hz
72.0 kg/h 4,704Hz
108.0 kg/h 5,329Hz
144.0 kg/h 5,897Hz
198.0 kg/h 6,553Hz
270.0 kg/h 7,240Hz
360.0 kg/h 7,957Hz
486.0 kg/h 8,738Hz
666.0 kg/h 9,644Hz
900.0 kg/h 10,590Hz

SCHEMATIC DIAGRAM  esesens

Refer to DTC P0101.

MONITOR DTC STATUS  esacro

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  ersozess

Refer to DTC P0101.

POWER CIRCUIT INSPECTION  eosszree

1. IG "OFF" and Disconnect MAFS connector.

2. IG"ON" ENG "OFF"

3. Measure voltage between terminal 2 of MAFS harness connector and chassis ground

Specification : B+

4. Is the measured voltage within specification ?
YES

Go to "Signal Circuit Inspection" Procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -181

Check fuse between MAFS and main relay is open or not installed.
Repair open in power harness between MAFS and main relay and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eeooe271

1. Check voltage
1) 1G "OFF" and disconnect MAFS connector.
2) IG"ON'" ENG "OFF".

3) Measure voltage between terminal 1 of MAFS harness connector and chassis ground.

Specification : Approx. 5V

4) Is the measured voltage within specification ?

YES

Go to "Ground circuit inspection" procedure.

If the measured voltage is "0", go to "Check open in harness" as follows. If the measured voltage is over "5V",
go to " Check short to battery in harness" as follows.

2. Check short to battery in harness
1) IG "OFF" and disconnect MAFS and PCM connector.
2) Measure resistance between terminal 1 and 2 of MAFS harness connector.

3) Measure resistance between terminal 1 and 4 of MAFS harness connector.

Specification : Infinite

4) Is the measured resistance within specification ?

=S

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

Repair short to battery in harness and go to "Verification of Vehicle Repair" procedure.
3. Check short to ground in harness
1) 1G "OFF" and disconnect MAFS and PCM connector.

2) Measure resistance between terminal 1 of MAFS harness connector and chassis ground.

Specification : Infinite

3) Is the measured resistance within specification ?

=S
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FL -182 FUEL SYSTEM

Go to "Check open in harness" as follows.

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

4. Check open in harness
1) 1G "OFF" and disconnect MAFS and PCM connector.

2) Measure resistance between terminal 1 of MAFS harness connector and terminal 47 of PCM harness connec-
tor(C144-A).

Specification : Approx. below 1Q.

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

Repair open in harness and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  e2ire03e
1. IG "OFF" and disconnect MAFS connector and then turn the ignition ON.
2. Measure voltage between terminal 1 of MAFS harness connector and chassis ground.

3. Measure voltage between terminal 1 and 3 of MAFS harness connector.

Specification : Voltage difference between Measurement "A" and "B" is below 200mV.

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

Repair contact resistance or open in harnesss and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ezsciz2e

1. Visual Inspection
1) Check that MAFS is damaged, contaminated or deformed.
2) Has a problem been found ?

YES

Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -183

Go to "Check MAFS" as follows

2. Check MAFS
1) IG "OFF" and install a scantool
2) ENG "ON" and monitor "MAFS" data on the service data.

3) Monitor signal waveform at terminal 1 of MAFS with scantool.

Specification :Signal waveform will be displayed as follows. (Be aware that the signal of MAFS
is not voltage display but frequency display.)

FR ) 1.ev JEE ciBA.SV FR I 1.8 v CHE®B.5V
MIN: 123.1mU AVE: 2.4 U MAX: 5.3V MIN: 123.1mU AVE: 2.1 U HAX: 5.1V
FREQ: 2.58 KHz  DUTY: 48 % FREQ: 4.55 KHz  DUTY: 46 X

' [zoon| [CURS|  |RECD| [MENU| Il HoLp | [zoom| [CURS]  [RECD] [MENU|

Fig. 1: Idle

Fig. 2 : Acceleration
EGRF603D

4) Are both service data and signalwave form dispayed correctly ?
M =S

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

(LI NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized

by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM

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

VERIFICATION OF VEHICLE REPAIR epsuces

Refer to DTC P0101.
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FL -184 FUEL SYSTEM
IDTC P0103 MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT

COMPONENT LOCATION  ensieeat

Refer to DTC P0101.

GENERAL DESCRIPTION  escasoar

Refer to DTC P0101.

DTC DESCRIPTION  eosraros

If PCM detects that frequency signal of MAFS is higher thatn 11900 Hz for more than 75 second during 125 second
dignostic test while enable condition is met, PCM determines that a fault exists and a DTC is stored. MIL(Malfunction
Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eresior

Item Detecting Condition Possible cause

DTC Strategy * Compares the airmeter input frequency to a high limit

* Engine Speed = 500 rpm
Enable Conditions  Engine Running Time = 5 second

¢ Ignition Voltage = 11V ™Neisc

Threshold value « MAF frequency signal  11900Hz y MéFS
. PCM

e Continuous
Diagnosis Time (More than 75 second failure for every
125 second tests )

MIL On Condition e 2 Driving Cycles
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SPECIFICATION  esoasros

Air Flow (kg/h) Frequency (Hz)
12.6 kg/h 2,617Hz
18.0 kg/h 2,958Hz
23.4 kg/h 3,241Hz
32.4 kg/h 3,653Hz
43.2 kg/h 4,024Hz
57.6 kg/h 4,399Hz
72.0 kg/h 4,704Hz
108.0 kg/h 5,329Hz
144.0 kg/h 5,897Hz
198.0 kg/h 6,553Hz
270.0 kg/h 7,240Hz
360.0 kg/h 7,957Hz
486.0 kg/h 8,738Hz
666.0 kg/h 9,644Hz
900.0 kg/h 10,590Hz

SCHEMATIC DIAGRAM  eeresnse

Refer to DTC P0101.

MONITOR DTC STATUS  eorsesso

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  eisascen

Refer to DTC P0101.

GROUND CIRCUIT INSPECTION  eresssro

1. IG"OFF"
2. Disconnector MAFS connector and then turn the ignition ON.

3. Measure the voltage between terminal 1 of MAFS harness connector.

4. Measure the voltage between terminal 1 and 3 of MAFS harness connector.

Specification : Voltage difference and "A" and B" is below 200mV

5. Is the measured voltage within the specification?
YES

Go to "Component Inspection”.
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FL -186 FUEL SYSTEM

After repairing or replacing contact resistance in ground circuit and open in the MAFS circuit, go to "Verification
and Vehicle Repair".

COMPONENT INSPECTION  e71apssr
1. Visual Inspection
1) Check that MAFS is damaged, contaminated or deformed.
2) Has a problem been found ?
YES

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

Go to "Check MAFS" as follows
2. Check MAFS
1) 1G "OFF" and install a scantool
2) ENG "ON" and monitor "MAFS" data on the service data.

3) Monitor signal waveform at terminal 1 of MAFS with scantool.

Specification :Signal waveform will be displayed as follows. (Be aware that the signal of MAFS
is not voltage display but frequency display.)

re B 1.6v [ EXNE ciepasv FR Oy 1.6v JENE CcHBB.5V
MIN: 123.1mU AVE: 2.4 U MAX: 5.3 U MIN: 123.1mU AVE: 2.1 U MAX: 5.1V
FREQ: 2.58 KHz  DUTY: 48 X FREQ: 4.55 KHz  DUTY: 46 %

o] : 3 i i g e B B At e E) : 3 i 2 3 S s et o
' [zoon| [CURS|  |RECD] [MENU]| _m [zoon| [CURS|  |RECD] [MENU|

Fig. 1: Idle
Fig. 2 : Acceleration
EGRF603D

4) Are both service data and signalwave form dispayed correctly ?

=S
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DTC TROUBLESHOOTING PROCEDURES FL -187

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

(L NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM

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

VERIFICATION OF VEHICLE REPAIR  e2s22r24

Refer to DTC P0101.
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FL -188 FUEL SYSTEM

DTC P0105 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT

COMPONENT LOCATION  exsrecoo

—— s
77y

2V

SGHFL7314N

GENERAL DESCRIPTION  esoreeor

The amount of intake air flow must be inputted to PCM in order to determine the fuel injection quantity. To measure
the pressure inside of intake manifold, MAFS is used at idle and MAPS is required during acceleration. MAPS(Manifold
Absolute Pressure) calculates the amount of air indirectly as measuring the pressure inside of intake manifold. This
mechanism is also called Speed-Density Type.MAPS transfers analog output signal which is proportional to the change of
intake manifold pressure, then, with this signal and RPM, PCM calculates the amount of intake air flow. MAPS is mounted
on surge tank to measure the pressure inside of intake manifold, and it consists of a piezo electric element and hybrid
IC which amplifies output signal from the element. A piezo electric element is a sort of a diaphragm using piezo electric
effect. One side of the diaphragm is surrounded with vacuum chamber while intake pressure is applied to the other side.
Thus, signals are output by the transformation of diaphragm according to the change of pressure inside of intake manifold.

DTC DESCRIPTION  esrascia

If the signal output of MAP sensor is stuck under enable conditions, PCM determines that a fault exists and a DTC is
stored. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eipsgeeis

Item Detecting Condition Possible cause

DTC Strategy * Monitor the MAP sensor’s signal

« No Disabling Fault Present
Enable Conditions e Shutdown time 20 minutes
¢ Engine running

« The difference between the signal at key-on and * Faulty MAPS

Thresh old value the signal at engine start 0.5 kPa

Diagnosis Time * For 3 seconds out of 5 seconds

MIL On Condition e 2 driving cycles
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DTC TROUBLESHOOTING PROCEDURES FL -189

SPECIFICATION  eoasosss

Pressure(kPa) 20 35 60 95 101.32
Voltage(V) 0.789 1.382 2.369 3.75 4
Tolerance(V) + 0.045

SCHEMATIC DIAGRAM  eeoazrcs

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (C117) PCM (C144-B)
4 E4 - GND Terminal Connected to Function
) - 1 PCM C144-B (8) MAPS Signal
< _|Zp 111 - Reference Voltage (+5V) 2 PCM C144-B (11) | Reference Voltage (+5V)

L [8 - MAPS signal 3

4 PCM C144-B (34) Sensor ground

e e —

— |
DEOIOOOEED000600000

[HARNESS CONNECTORS] f
(

N0 DODYDDI DDA DHDDHDDOLDDE
( 4\'_'/3\H< 2\'_'/ 1) = (0 i )
1% N ¥’ s (6069686 )60165164E3/E2)6 E0ANasNA A5 a4Xa3(alaD)
d ( BT DIITINDTI6IEE 662646316216
1 i
MAPS C144-B
PCM

UFBG240A

SIGNAL WAVEFORM AND DATA  eciaee
FE [N 2.8 V MR 2.0 v

MIN: 135.8nV AVE: 1.3 ¥V HaH: 4.5 Y
MIN: 15.8nV AVE: 2.1V HaX: 4.6 Y

' [zooM] [CURS | [MENO] [RECD] [MENU]

EGRF6030

Itis necessary that MAPS should be checked along with TPS. Because The MAP/TPS Rationality Diagnostic is comprised
of two tests. A deceleration test is performed to provide a robust method for detection of an altitude compensated MAP
value that is too high for the deceleration condition. The second test compares the altitude compensated MAP value to
both high and low limits, dependent upon throttle position and engine speed. When the MAP value is out of the threshold
range, the MAP/TPS system is determined to be failed.
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FUEL SYSTEM

MONITOR DTC STATUS  eawrs2n0

1. Check DTC Status

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

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the

DTCs menu

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES

PXXXX TITLE

NUHMBER OF DTC : 1 ITEHS

| PART | | ERAS | [ DTAL |

1.MIL STATUS: ON./OFF
Z.DIC 3TATUs: PERESENT /HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

DTC CAUSE TO SYSTEM ERROR @ PRXEX

5) Is "Present" Fault displayed?

YES

Go to "Component Inspection" procedure.

SCMF16159L

Fault is intermittent caused by PCM memory was not cleared after repair. Erase DTC and drive the vehicle
to satisfy the enable condition then,go to " Component Inspection” procedure.

COMPONENT INSPECTION  esa1146

1. Check MAPS Performance

1) IG "OFF" and install scantool.

2) Connect probe to MAPS and TPS to check signal waveform by using oscilloscope function.

3) ENG "ON" and monitor signal waveform during acceleration and deceleration.

m SPECIFICATON :

Pressure(kPa) 20 35 60 95 101.32
Voltage(V) 0.789 1.382 2.369 3.75 4
Tolerance(V) + 0.045
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DTC TROUBLESHOOTING PROCEDURES FL -191

Fr [Tl 2.8 v (B 2.8 v

MIN: 135.8mV AVE: 1.3 V HaK: 4.5V
MIN: 15.8mV AVE: 2.1V HNaK: 4.6 Y

C117
i % il
| ] 1. MAPS Signal
N Y ,Y.
K4 F A K /\2 /\1 2. MAPS Power
T |_| J -
4, MAPS Ground

' [ZooM| |CURS] [MEMO]| |RECD] [MENU]|

SBLF26450L

4) Is the measured signal waveform(MAP/TPS Rationality) O.K ?

YES

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  erromrs
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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FL -192 FUEL SYSTEM

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

COMPONENT LOCATION  essnzrrs

Refer to DTC P0105.

GENERAL DESCRIPTION  essece2

Refer to DTC P0105.

DTC DESCRIPTION  e7asrnsr

PCM compares the difference between MAPS output and calculated MAPS value while enable condition is met. If the
acutal MAP value or lower than calculated(threshold) value for 2 min failure during acceleration/deceleration, PCM deter-
mines that a fault exists and a DTC is stored. MIL(Malfunction Indicator Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  e7essero

Item Detecting Condition Possible cause
* The MAP reading is compared to expected
DTC Strategy MAP high and low limits based on engine
speed Throttle Position
¢ Engine Coolant Temperature = 60 (Fully
Case 1 Warmed up state)
* 600rpm  Engine Speed  3000rpm
Enable c E 2 2
Condi- - Power Test
tions e Altitude compensated MAP Calculated
Case 2 min. MAP data
e Altitude compensated MAP  Calculated . Faulty TPS
max. MAP data . Faulty MAPS
- Power Test
¢ Altitude compensated MAP  Calculated
Thresh- Case 1 min. MAP data
old * Altitude compensated MAP  Calculated
value max. MAP data
Case 2 Deceleration Test
¢ Altitude compensated MAP  Memorized MAP data
Diagnosis Time ¢ Continuous (For 2min. in mild tip in - out Driving)
MIL On Condition « NO MIL ON(DTC only)

SPECIFICATION  eosee7a

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045
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DTC TROUBLESHOOTING PROCEDURES FL -193

SCHEMATIC DIAGRAM  e7pseor

Refer to DTC P0105.

SIGNAL WAVEFORM AND DATA  ecossasn

Refer to DTC P0105.

MONITOR DTC STATUS  esiasssa

Refer to DTC P0105.

COMPONENT INSPECTION  ere1ss22

1. Check TPS
1) Visually check that TPS is contaminated by foreign materials, deformed, or damaged

2) Has a problem been found ?
=S

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

Go to "Check MAPS Performance" as follows.
2. Check MAPS Performance
1) IG "OFF" and install scantool.
2) Connect probe to MAPS and TPS to check signal waveform by using oscilloscope function.

3) ENG "ON" and monitor signal waveform during acceleration and deceleration.

SPECIFICATON :

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045
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FUEL SYSTEM

re  [fIl 2.8 v B 2.8 v

MIN: 135.8mV AVE: 1.3 V HaK: 4.3V
MIN: 15.8mV AVE: 2.1V HaK: 4.6 Y

C117
=<l

0000

[zoon| [CURS | [MEMO]| [RECD] [MENU]|

4) Is the measured signal waveform(MAP/TPS Rationality) O.K ?

M=)

Go to "Verification of Vehicle Repair" procedure.

1. MAPS Signal
2. MAPS Power

4, MAPS Ground

SBLF26450L

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  espsorrs

Refer to DTC P0105.
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DTC TROUBLESHOOTING PROCEDURES FL -195

DTC P0107 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT LOW INPUT

COMPONENT LOCATION  eaosoess

Refer to DTC P0105.

GENERAL DESCRIPTION  ea4spses

Refer to DTC P0105.

DTC DESCRIPTION  esrssara

Checking output signals of MAPS every 5 sec. under detecting condition, if an output signal is below 0.25V for more than
2.5 sec., PCM sets P0107. MIL(Malfuction Indication Lamp) turns on when the malfunction lasts till continuous 2 driving
cycle.

DTC DETECTING CONDITION  e77aasoc

Item Detecting Condition Possible cause
» This code detects a continuous short to low or open
A% S F¢ in either the signal circuit or the MAP
* No TPS Active Fault Present
 Ignition Voltage = 11V
Cagegt e Engine Speed < 1000rpm
Enable « Throttle Position = 0% » Connecting condition
Condi- - * Open or short to ground
tions . No-T.PS Active Fault Present in power circuit
chtas * Ignition Voltage = 11V « Open or short to ground
e Engine Speed  1000rpm in signal circuit
e Throttle Position = 30% « MAPS
Threshold value « MAP Signal  0.25V " PCM
« Continuous
Diagnosis Time (More than 2.5 seconds failure for every
5 seconds test )
MIL On Condition » 2 Driving Cycle

SPECIFICATION  eessoscr

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045

SCHEMATIC DIAGRAM  essien3s

Refer to DTC P0105.

SIGNAL WAVEFORM AND DATA  exr20e2

Refer to DTC P0105.
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FUEL SYSTEM

MONITOR DTC STATUS  ensisss

Refer to DTC P0105.

TERMINAL AND CONNECTOR INSPECTION  eseaosae

Refer to DTC P0105.

POWER CIRCUIT INSPECTION  esssizos
1. IG "OFF"

2. Disconnect MAPS connector.

3. I1G "ON"

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

Specification : Approx. 5V

5. Is the measured voltage within specification ?
YWES

Go to "Signal Circuit Inspection" of MAPS.

After repairing open or short to ground in circuits and go to "Verification of Vehicle Repair"

SIGNAL CIRCUIT INSPECTION  eci7219c
1. Check short to ground in harness.

1) 1G "OFF"

2) Disconnect MAPS and PCM connector.

3) Measure the resistance between terminal 1 of MAPS harness connector and ground.

Specification : Infinite

4) Is the measured resistance within the specification?
YES

Go to "Check for open circuit" procedure.

After repairing short to ground in harness and go to "Verification of Vehicle Repair"
2. Check for open circuit
1) 1G "OFF"

2) Disconnect MAPS and PCM connector.
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FL -197

3) Measure the resistance between terminal 1 of MAPS harness connector and terminal 8 of PCM harness con-

nector(C144-B).

Specification : Approx. below 1 Q

4) Is the measured resistance within the specification?
YES

Go to "Component Inspection" procedure.

Repair open in the harness and go to "Verification of Vehicle Repair”.

COMPONENT INSPECTION  e4sopers

1. MAPS performance test

1) 1G "OFF"

2) Connect scantool to Data Link Connector(DLC) and select "Oscilloscope" then, connect probes to output signal

lines of MAPS and TPS.

3) Start engine and monitor the signal waveforms during accelerating and decelerating

SPECIFICATON :

[zooM| |CURS] [MEMO]| |RECD] [MENU]|

4) Is the waveform displayed correctly?(Compare the response time of TPS and MAPS)

YES
Go to "Check PCM".
WWW.DIGITALKHODRO.COM

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045
FR O z.ev IS ME zev
MIN: 135.8m0 AVE: 1.3 Vv HaX: 4.5 Y
MIN: 15.8mV AVE: Z.1 UV HaH: 4.6 V
1. MAPS Signal
2. MAPS Power
4. MAPS Ground

SBLF26450L
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FL -198 FUEL SYSTEM

After replacing MAPS with new one, if it operates normally, replace MAPS and go to "Verification of Vehicle
Repair".

2. Check PCM
1) 1G "OFF" disconnect MAPS connector
2) Connect Scantool and IG "ON" ENG "OFF"
3) Select simulation function on scantool.

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

1.5 SIMU-SCAN
* |MAF 8.8 g/s A
v MAP 3.6 psi
»* (RPH a rpm Cl17
: 1=«
* (BARD 14 psi n o110 1. MAPS Signal
L [4\/*\<2\<1j 2. MAPS Power
SIMULATION OF VOLTAGE 1% N N/ N )
4. MAPS Ground
¢ CHB ONLY )
[METR| [SIML| [ + || — |[|F1% |

SBLF26454L
5) Does the output voltage response to the change of signal by simulation?
MIES

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

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

[L| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eoassnac

Refer to DTC P0105.
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DTC TROUBLESHOOTING PROCEDURES FL -199

DTC P0108 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT HIGH INPUT

COMPONENT LOCATION  erosraso

Refer to DTC P0105.

GENERAL DESCRIPTION  eo0sss24

Refer to DTC P0105.

DTC DESCRIPTION  essessas

Checking output signals of MAPS every 5 sec. under detecting condition, if an output signal is above 4.5V for more than
2.5 sec., PCM sets P0108. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  esssacan

Item Detecting Condition Possible cause
e This code detects a continuous short to high in
A% S F¢ either the signal circuit or the MAP sensor
* No TPS Active Fault Present
e Engine Running Time  10sec.
b Casedt e Engine Speed = 2500rpm
nable . iti . -
Condi. Throttle Position = 30% « Connecting condition
. « No TPS Active Fault Present * Short to battery in Signal
Case s + Engine Running Time  10sec. Circuit -
. Engine Speed 2500rpm e Open in Ground Circuit
« Throttle Position < 40% * Faulty MAPS
» Faulty PCM
Threshold value « MAP Signal 4.5V
« Continuous
Diagnosis Time (More than 2.5 seconds failure for every
5 seconds test )
MIL On Condition e 2 Driving Cycle

SPECIFICATION  eosspeso

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045

SCHEMATIC DIAGRAM  essseza0

Refer to DTC P0105.

SIGNAL WAVEFORM AND DATA  eorescss

Refer to DTC P0105.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -200 FUEL SYSTEM

MONITOR DTC STATUS  escssora

Refer to DTC P0105.

TERMINAL AND CONNECTOR INSPECTION  excpzu4e

Refer to DTC P0105.

POWER CIRCUIT INSPECTION  essossoc
1. 1G"OFF"

2. Disconnect MAPS connector

3. 1G "ON"

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

Specification : Approx. 5V

5. Is the measured voltage within specification ?
YES

Go to "Ground Circuit Inspection” procedure.

If the voltage is over 5.1V, check short to battery in harness.
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  essasse:

1. IG "OFF".

2. Disconnect MAPS connector.

3. IG"ON" ENG "OFF"

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

5. Measure the voltage between terminal 2 and 4 of MAPS harness connector.

Specification : "A" - "B" = : Approx. below 200mV

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

Repair contact reistance or open in harness and then go to "Verification of Vehicle Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  e7rsase

1. 1G "OFF"

2. Disconnect MAPS and PCM connector.

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

Specification : Infinite

4. Is the measured resistance within specification ?
YES

Go to "Component Inspection" procedure.

Repair short to battery in harness and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esos007s

1. MAPS performance test

1) IG "OFF"

2) Connect scantool to Data Link Connector(DLC) and select "Oscilloscope" then, connect probes to output signal

lines of MAPS and TPS.

3) Start engine and monitor the signal waveforms during accelerating and decelerating

SPECIFICATON :

' [ZoOM] | CURS] [HENO]| [RECD] [MENU]

4) Is the waveform displayed correctly?(Compare the response time of TPS and MAPS)

=S

WWW.DIGITALKHODRO.COM

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045
FR Ml zev MRS HE 26V
MIN: 135.8mV AVE: 1.3 VvV HaH: 4.5 VY
MIN: 15.8mV AVE: 2.1V HAK: 4.6 V
1. MAPS Signal
2. MAPS Power
4. MAPS Ground
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FL -202 FUEL SYSTEM

Go to "Check PCM".

After replacing MAPS with new one, if it operates normally, replace MAPS and go to "Verification of Vehicle
Repair”.

2. Check PCM
1) 1G "OFF" disconnect MAPS connector
2) Connect Scantool and IG "ON"  ENG "OFF"
3) Select simulation function on scantool.

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

1.5 SIMU-SCAN
* [MAF 8.8 g/s 4
* (13 3.6 psi
* (RPH a rpm
* (BARO 14 psi | g 1. MAPS Signal
¥ 2. MAPS Power
SIMULATION OF VOLTAGE ]
4. MAPS Ground
( CH B ONLY )
[METR| [SINL| [ + || — |[F1x |

SBLF26454L
5) Does the output voltage response to the change of signal by simulation?
YES

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

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eoz2s2081

Refer to DTC P0105.
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DTC TROUBLESHOOTING PROCEDURES FL -203
IDTC P0110 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT

COMPONENT LOCATION  eirirses

SGHFL7313N

GENERAL DESCRIPTION  ecasioes

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

DTC DESCRIPTION  eosaisar

PCM monitors temperature difference betwen MAX. and MIN IATS in order to detect movement in IATS not only Start
Test but Drive Test while enable condition is met. If PCM detects intake air temperature changes less than 5.4 °F PCM
determines that a fault exists and a DTC is stored. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts
till consecutive 2 driving cycle.
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FUEL SYSTEM

DTC DETECTING CONDITION  eoessrae

Item

Detecting Condition

Possible cause

Case 1
DTC

Start Test: Monitors the difference between
max and min IAT in order to detect movement
in IAT for a certain time.

Strategy
Case 2

Drive test: Performs the max and min delta check
while driving under load for a length of time
followed by an idle for a certain time.

Enable Conditions

Engine soak time  360min
Engine running

No fault present

IAT stored previous trip

No IAT Tests pending

e Faulty IATS

Thresh Case 1

Max IAT - Min IAT < 3 (5.4 °F)

old
value Case 2

Continuous (10 min.)

MIL On Condition

NO MIL ON(DTC only)

SPECIFICATION

ECCAAB4F

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 1.43 ~ 15

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33~0.34
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DTC TROUBLESHOOTING PROCEDURES FL -205
SCHEMATIC DIAGRAM  errzeesr
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C130) PCM (C144-A)
2 » After Main Relay Terminal Connected to Function
1 [47 - MAFS Signal 1 PCM C144-A (47) MAFS Signal
_|_——|Z——>3 GND 2 Main Relay Battery Voltage (B+)
= _:P 4 E4 - IATS Ssignal 3 Chassis Ground Ground
5 ES - GND 4 PCM C144-A (44) IATS Signal
5 PCM C144-A (53) Sensor Ground

[HARNESS CONNECTORS]

—
=
AN ANT NN

C130

MAFS & IATS

DOOHOHODHODDHOO00000606
DOSDOODOEDOODIDTOHDDD

= 1] 1] )

(EEIENEDEIEENENEIEIENNag e aXadasXe2e)
I RENEENE e E62ED )

SIGNAL WAVEFORM AND DATA  eocsses

FR CHAB.5V 28 uS

THOLD | [ TIME | | GND | [CHNL] | MENU]

The output signals of IATS

SGHF17008N

EGRF604E

ECTS change smoothly without any rapid changes. Those have almost same characteristic

signal during the early period after start. It means that the temperatures of intake air and engine coolant are depended on
the temperature of atmosphere. Meanwhile, during the warming up, the output signal of ECTS is going up increasingly.
but, the output signal of IATS changes a little bit. even it may not change almost. It means that the heat of engine does

not affect on the temperature of intake air.

MONITOR DTC STATUS  esacreps

1. Check DTC Status

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

WWW.DIGITALKHODRO.COM
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FL -206 FUEL SYSTEM

2) IG "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHEEH DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.“HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DTC : 1 ITEMS
|HELP| | ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present” Fault displayed?
YES

Go to "Component Inspection™ procedure.

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

procedure.

COMPONENT INSPECTION  eseooos2

1. Check resistance of IATS
1) IG "OFF" and disconnect IATS connector.

2) Measure resistance between terminal 4 and 5 of IATS connector after checking out the temperature of IATS with
scantool

SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 143 ~15

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34
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DTC TROUBLESHOOTING PROCEDURES FL -207
1.2 CURRENT DATA 87/79
A
% [BATTERY VOLTAGE 12.4 V - C130
% |COOLANT TEMP. SNSR 194.8°F 1. MAFS Signal
% [MASS AIR FLOW 16.8 g-s YaY3YoY1 2 ArS power
EJINT. AIR TEMP. SNSR 95.8 °F 4.1ATS Signal
% MAP SENSOR 14.5 psi ] 5. IATS Ground
% [ENGINE SPEED B rpn
% [ETC THROTTLE POSITION  16.92%
OIL TEMPERATURE 195.8°F @
Y
[F1x | [SCRN| [FULL| [PART | [GRPH| [HELP|

SBLF26457L

3) Is the measured resistance within specification ?

YES

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  eaz2roso0
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -208 FUEL SYSTEM

DTC P0O111 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  erecisss

Refer to DTC P0110.

GENERAL DESCRIPTION  eiircans

Refer to DTC P0110.

DTC DESCRIPTION  eesances

PCM monitors temperature changes resulting from soaking the vehicle. Therefore, Coolant temperature and Intake tem-
perature should be changed. If PCM detects intake air temperature correlated to coolant temperature does not change
PCM determines that a fault exists and a DTC is stored. MIL(Malfunction Indication Lamp) turns on when the malfunction
lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eoier220

Item Detection condition Possible cause
* Monitors the difference between the startup
Case 1
DTC coolant and IAT values
Strategy « Monitors the difference between the startup
Case 2

IAT and coolant values

* Engine soak time = 360min
e Engine running
e No faults present

Case 1 * |AT stored previous trip
» Startup Coolant Temperature  -20°C
Enable e Airflow 15 g/s
Condi- * Vehicle speed  40kph
tions « Engine soak time = 360min ¢ IATS

* Engine running

« No faults present

* |AT stored previous trip
e Airflow 15 g/s

¢ Vehicle speed 40kph

Case 2

ThrEjSh Case 1  Startup Coolant - Startup IAT = 30°C
)

value Case 2 « Startup IAT - Startup Coolant = 20°C

¢ Continuous
(More than 1.25 second failure)

MIL On Condition « NO MIL ON(DTC only)

Diagnosis Time
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DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -209

SPECIFICATION

E5375A78

Temp. ( /) Resistance (kQ) Temp. ( [/ ) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 1.43 ~ 1.5

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34

SCHEMATIC DIAGRAM

Refer to DTC P0110.

E8BEBB710

SIGNAL WAVEFORM AND DATA  espsssro

Refer to DTC P0110.

MONITOR DTC STATUS

Refer to DTC P0110.

COMPONENT INSPECTION

1. Check resistance of IATS

EF9AABEE

EBF84070

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

2) Measure resistance between terminal 4 and 5 of IATS connector after checking out the temperature of IATS with

scantool

SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 1.43 ~ 1.5

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34
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FL -210 FUEL SYSTEM
1.2 CURRENT DATA 8779
A
% |BATTERY VOLTAGE 12.4 V - C130
% |COOLANT TEMP. SNSR 194.8°F 1. MAFS Signal
% |MASS AIR FLOW 16.8 g-/s YaYaYoY1 2 ars power
EBINT. AIR TEMP. SNSR 95.8 °F 4.IATS Signal
% MAP SENSOR 14.5 psi ] 5 IATS Ground
% [ENGINE SPEED B rpm
% [ETC THROTTLE POSITION  16.92%
0IL TEMPERATURE 195.8°F @
Y
[F1% | [SCEN||FULL| [PaRT | |GRPH| [HELP|

SBLF26457L

3) Is the measured resistance within specification ?

M=)

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 ensresr2

Refer to DTC P0110.
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DTC TROUBLESHOOTING PROCEDURES FL -211
IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT |

COMPONENT LOCATION  eorreiat

Refer to DTC P0110.

GENERAL DESCRIPTION  essac02s

Refer to DTC P0110.

DTC DESCRIPTION  easacirt

Checking output signals of IATS every 20 sec. under detecting condition, if an ouput signal is below 0.1V for more than
10 sec., PCM sets P0112. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  eu9028

Item Detecting Condition Possible Cause
DTC Strategy . Thlg code detgcts a _con_tlnuous short to ground
in either the signal circuit or the sensor
» Engine running
Enable Case 1 * No Vehicle speed sensor fault
Cuhdis ¢ Vehicle speed 50kph(30mph)
i » Poor connection
lons Case 2 « Engine running time 120 sec. or Time from - Short to ground in harness
IG "OFF" to IG "ON" 360 min. o IATS
Threshold value + Intake air temperature sensor’s voltage 0.1V . S
e Continuous
Diagnosis Time (More than 10 seconds failure for every
20 seconds test)
MIL On Condition e 2 Driving Cycles

SPECIFICATION  eesoesz2

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 1.43 ~ 1.5

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34

SCHEMATIC DIAGRAM  esceises

Refer to DTC P0110.

SIGNAL WAVEFORM AND DATA  errsses

Refer to DTC P0110.
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FL -212

021 62 99 92 92

FUEL SYSTEM

MONITOR DTC STATUS  esoascas

Refer to DTC P0110.

TERMINAL AND CONNECTOR INSPECTION  esrrsera

Refer to DTC P0110.

SIGNAL CIRCUIT INSPECTION  erses181
1. Check voltage
1) IG "OFF" and disconnect IATS connector.
2) IG "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?
YES

Go to "Component Inspection" procedure.

Go to " Check short to ground in harness" procedure.
2. Check short to ground in harness
1) IG "OFF" and disconnect IATS connector and PCM connector.
2) Measure resistance between terminal 4 of IATS harness connector and chassis ground.
3) Measure resistance between terminals 4 and 5 of IATS harness connector.

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

Specification : Infinite

5) Is the measured resistance within specification?
YES

Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  esersasa

1. Check IATS

1) 1G "OFF" and disconnect IATS connector.
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DTC TROUBLESHOOTING PROCEDURES FL -213

2) Measure resistance between teminals 4 and 5 of IATS connector.(Component side)

SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( [/ ) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 1.43 ~ 1.5

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34
C130

1. MAFS Signal
2. MAFS Power
3. MAFS Ground
4. 1ATS Signal
5. 1ATS Ground

SBLF26460L
3) Is the measured resistance within specification ?
YES

Go to "Check PCM" as follows.

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

2. Check PCM
1) 1G "OFF" and connect scantool.
2) Disconnect IATS connector and connect probe to terminal 4 of IATS harness connector.
3) IG "ON" and ENG "OFF" and select the simulation function on scantool.

4) Simulate voltage at terminal 4 of IATS harness connector.
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FL -214 FUEL SYSTEM

1.5 3IHU-3CaAN

F
N INTAKE AIR TEHP 44.8 °F

ETC SYSTEM VALUE 4.1 %

BATTERY VOLTAGE 14.3 Y C130

COOLANT 197.6°F — 1. MAFS Signal
= SH- 2. MAFS Power

3. MAFS Ground
4. IATS Signal
5. IATS Ground

SIMULATION OF VOLTAGE

3.88 U

( CH B ONLY )
[METR] |SIML| [ + || — ||F1x |

=
‘V‘V‘V‘V
N N JIN SN

SBLF26461L

5) Does the signal value of IAT sensor change according to simulation voltage ?
YES

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

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

(LI NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR  escrrsos

Refer to DTC P0110.
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DTC TROUBLESHOOTING PROCEDURES
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FL -215

IDTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT

COMPONENT LOCATION

Refer to DTC P0110.

GENERAL DESCRIPTION

Refer to DTC P0110.

DTC DESCRIPTION

Checking output signals of IATS every 20 sec. under detecting condition, if an ouput signal is over 4.9V for more than
10 sec., PCM sets P0113. MIL(Malfunction Indicator Lamp) turns on when the malfunction lasts till consecutive 2 driving

cycle.

DTC DETECTING CONDITION

EB30B267

EB3FEAFD

E18BFBC3

E836561F

Item

Detecting Condition

Possible cause

DTC Strategy

This code detects a continuous short to high in
either the signal circuit or the sensor

Enable Conditions

No vehicle speed sensor fault

No ECTS fault

No MAFS fault

Vehicle speed  25kph(9.3mph)

Intake airflow 15 g/s

ECT 50 (122 ) and Engine running time
120s (or Time from IG "OFF" to IG "ON"

360 min and ECT -10 (14 ))

Engine running

Threshold value

Intake air temperature sensor’s voltage 4.9V

Diagnosis Time

Continuous
(More than 10 seconds failure for every
20 seconds test)

MIL On Condition

2 Driving Cycles

Poor connection

Open or short to battery
in harness

Open in ground harness
IATS

PCM

SPECIFICATION

E7EB938C

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 1.43 ~ 1.5

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34

SCHEMATIC DIAGRAM

Refer to DTC P0110.

EB296B2E
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FL -216

021 62 99 92 92

FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  eoossion

Refer to DTC P0110.

MONITOR DTC STATUS  esoooess

Refer to DTC P0110.

TERMINAL AND CONNECTOR INSPECTION  eiessa7

Refer to DTC P0110.

SIGNAL CIRCUIT INSPECTION  eesioans
1. Check voltage
1) IG "OFF" and disconnect IATS connector.
2) IG "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?
YES

Go to "Ground Circuit Inspection” procedure.

If the voltage is 0V, go to "Check open in harness" as follows. If the voltage is more than 5.1V, go to "Check

short to battery in harness" as follows.
2. Check short to battery in harness
1) IG "OFF" and disconnect IATS connector and PCM connector.
2) Measure resistance between terminals 2 and 4 of IATS harness connector.

3) Measure resistance between terminals 1 and 4 of IATS harness connector.

Specification : Infinite

4) Is the measured resistance within specification?

YES
Go to "Component Inspection" procedure.

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

3. Check open in harness
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DTC TROUBLESHOOTING PROCEDURES FL -217

1) 1G "OFF" and disconnect IATS connector and PCM connctor.

2) Measure resistance between terminal 4 of IATS harness connector and 44 of PCM harness connector(C144-A).

Specification : below 1Q

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

Repair open in harness and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eseacres
1. 1G "OFF" and disconnect IATS connector and then turn the ignition ON.
2. Measure voltage between terminal 4 of IATS harness connector and chassis ground.

3. Measure voltage between terminals 4 and 5 of IATS harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

C130 C130
1. MAFS Signal
N7 . N 2. MAFS Power T~~~
900000 3. MAFS Ground 0000
4. 1ATS Signal

5. IATS Ground

?

4. Is the measured voltage within specification ?

SBLF26464L

YES
Go to "Component Inspection” procedure.

Repair contact resistance or open in harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecizsais

1. Check IATS
1) IG "OFF" and disconnect IATS connector.

2) Measure resistance between teminals 4 and 5 of IATS connector.(Component side)
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FL -218 FUEL SYSTEM
SPECIFICATON :
Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 143 ~ 15
0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~0.34
1. MAFS Signal

2. MAFS Power

3. MAFS Ground
4. 1ATS Signal
5. IATS Ground

3) Is the measured resistance within specification ?

=S

Go to "Check PCM" as follows.

SBLF26460L

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

and go to "Verification of Vehicle Repair" procedure.

2. Check PCM

1) IG "OFF" and connect scantool.

2) Disconnect IATS connector and connect probe to terminal 4 of IATS harness connector.

3) IG "ON" and ENG "OFF" and select the simulation function on scantool.

4) Simulate voltage at terminal 4 of IATS harness connector.

1.5 3IHU-3CaAN

ETC SY¥STEM VALUE 4.1 %
BATTERY VOLTAGE 14.3 V
COOLANT 197.6°F

F
N INTAKE AIR TEHP 44.8 °F

[ |
¥

SIMULATION OF VOLTAGE

3.8 U

( CHB ONLY )

[METR] |[SIML|

| + [ — |[F1x |

WWW.DIGITALKHODRO.COM

C130

1. MAFS Signal
2. MAFS Power
3. MAFS Ground
4. 1ATS Signal
5. IATS Ground

=
‘V‘V‘V‘V
N N JIN SN
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DTC TROUBLESHOOTING PROCEDURES FL -219

5) Does the signal value of IAT sensor change according to simulation voltage ?
YES

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

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR  ecossacc

Refer to DTC P0110.
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FL -220 FUEL SYSTEM
DTC PO116 ENGINE COOLANT TEMPERATURE CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eaepsaes

SGHFL7315N

GENERAL DESCRIPTION  eopzzoss

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

DTC DESCRIPTION  essossse

If the ECT signal is stuck above the lowest enabling temperature value, PO116 is set. MIL(Malfunction Indication Lamp)
turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esip2rsa

Item Detecting Condition Possible cause

DTC Strategy « Monitor the engine coolant temperature

e Shutdown time 180 minutes

« Intake air-temperature at start-up 40 (104 )
Enable Conditions » No disabling faults(ECTS)

e Engine running 60 seconds

« Minimum airflow is satisfied for a certain time. * ECTS

« When the start-up engine coolant temperature

Threshold value does not rise by 3 (5.4 ).

Diagnosis Time ¢ Immediately

MIL On Condition e 2 Driving Cycles
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DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -221

SPECIFICATION

E77D941D

Temp. ( /) Resistance (kQ) Temp. ( [/ ) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59
SCHEMATIC DIAGRAM  &rssasio
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C101) PCM (C144-B)
3 [i-ECTSS@nw Terminal Connected to Function
2 1 PCM C144-B (33) Sensor ground
Cluster 2 Cluster
1 [33-GND 3 PCM C144-B (7) ECTS Signal
L
[HARNESS CONNECTORS] — |

s

DOOHOEDEHHDO00000000
DOOYOSDEDDD DY DDDIDD)

= L) U )
EPEOHHENRONERDEEVERRE)
EEECHEERRENEENEERERE

J 0 LT

C144-B
PCM

i

C101

ECTS

UFBG242A
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FUEL SYSTEM

SIGNAL WAVEFORM AND DATA

E46723DD

1.2 CURRENT DATA 8479

1.2 CURRENT DATnA 8479

F Y

EMICOOLANT TEMP. SNSR 89.6 °F |

¥ 0IL TEMPERATURE 91.4 °F

** |INT. AIR TEHMP. SNSR 86.8 °F
ENGINE STATE-IDLE OFF
VEHICLE SPEED a MPH
THROTTLE POS.1 DUTY 21.2 %
THROTTLE PO3.1 VOLT. 1.1 vV
THROTTLE PO3.2Z DUTY 21.2 %

¥

F Y

ENICOOLANT TEMP. SNSRH 145.4°F |

¥ 0IL TEMPERATURE 113.8°F

¥ |INT. AIR TEMP. SNSR 84.2 "F
ENGINE STATE-IDLE ON
VEHICLE SPEED a HMPH
THROTTLE POS.1 DUTY 14.9 %
THROTTLE POS5.1 VOLT. a.7 v
THROTTLE POS.Z DUTY 14.5 %

¥

[F1® | [SCRN| [FULL| [PART | [GRPH| |HELP|

[F1% | [SCERN||FULL| [PART | |GRPH| [HELP|

The output signals of IATS & ECTS change smoothly without any rapid changes. Those have almost same characteristic signal

Figl) Service data before startup

Fig2) Service data in a few minutes since startup

during the early period after start. It means that the temperatures of intake air and engine coolant are depended on the

temperature of atmosphere. Meanwhile, during the warming up, the output signal of ECTS is going up increasingly. but, the output

signal of IATS changes a little bit. even it may not change almost. It means that the heat of engine does not affect on the
temperature of intake air.

MONITOR DTC STATUS

ED2493E2

1. Check DTC Status

1)
2)

3)

4)

Connect scantool to Data Link Connector(DLC).

IG "ON".

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the

DTCs menu

Read "DTC Status" parameter.

SCMF16818N

1.1 DIAGNOSTIC TROUBLE CODEE

PXXXX TITLE

NUMEER OF DTC : 1 ITEHS
PART | | ERAS DTaAL

1.MIL STATUS:
Z2.DTC STATUS:
3.DIAG. STATUS:

ON./OFF
PRESENT HISTORY
DIAGNOSIE FIMNISHED

DIC CAUSE TO SYSTEM ERROR : PENX

5)

Is "Present" Fault displayed?

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -223

YES
Go to "Component Inspection" procedure.

Fault is intermittent, go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  ei37erss
1. IG "OFF" and disconnect ECTS connector.
2. Remove it.

3. Measure resistance between terminals 1 and 3 of ECTS connector as the temperature rises.

SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59

1) Are the measured resistance within specification?

=S

Clear DTC and Test-drive under enable conditions above-mentioned. After the test, If this DTC is set, recheck
it thoroughly. If not, it is intermittent fault, go to "Verification of vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  essesz0s
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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FL -224 FUEL SYSTEM

IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION

EF6E87CF

Refer to DTC P0116.

GENERAL DESCRIPTION

EE7B3A72

Refer to DTC P0116.

DTC DESCRIPTION  esisrisc
Checking output signals from ECTS every 80 sec. under detecting condition, if an output signal is below 0.1V for more
than 40 sec., PCM sets P0117. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION

E1517CEA

Item Detecting Condition Possible cause
DTC Strategy e Signal low
Enable Case 1 » Time after start-up 120 sec.
C_ondl- e Time from IG "OFF" to IG "ON" 360 min. i
tions Case 2 Enai . » Poor connection
* Engine running i
» Short to ground in harness
Threshold value  Engine coolant temperature sensor’s voltage 0.1V  (EORS
. « PCM
e Continuous
Diagnosis Time (More than 40 seconds failure for every
80 second test)
MIL On Condition e 2 Driving Cycle

SPECIFICATION

E80C122A

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59

SCHEMATIC DIAGRAM

Refer to DTC P0116.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0116.

EA3D6F31

EFAD82B4
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DTC TROUBLESHOOTING PROCEDURES FL -225

MONITOR DTC STATUS  eoos2sss

Refer to DTC P0116.

TERMINAL AND CONNECTOR INSPECTION  e7essecr

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION  eecesszs
1. Check voltage
1) IG "OFF" and disconnect ECTS connector.
2) 1G "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?
YES

Go to "Component Inspection" procedure.

Go to "Check short to ground in harness" as follows.
2. Check short to ground in harness
1) IG "OFF" and disconnect ECTS connector and PCM connector.
2) Measure resistance between terminal 3 of ECTS harness connector and chassis ground.

3) Measure resistance between terminals 1 and 3 of ECTS harness connector.

Specification : Infinite

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

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

COMPONENT INSPECTION  essceses

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

2) Measure resistance between terminals 1 and 3 of ECTS connector.(Component side)
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FUEL SYSTEM

SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59

1. ECTS Ground
2. To Gauge
3. ECTS Signal

3) Is the measured resistance within specification?

=S

Go to "Check PCM" as follows.

SBLF26467L

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

2. Check PCM

1) 1G "OFF" and connect scantool.

2) Connect probe to terminal 3 of ECTS harness connector.

3) IG "ON" and ENG "OFF" and select the simulation function on scantool.

4) Simulate voltage at terminal 3 of ECTS harness connector.

1.5 SINMU-3CAN

COOLANT 46.6 °F
COOLANT _ 46.6 °F
INTAKE AIR TEHP 77.8 °F
INTAKE AIR TEHP 77.8 °F

F !

¥

SIHULATION OF WOLTAGE

Z.28 V

C CH B ONLY ?

[METR] [SIML|

| + || — |[FI% |

WWW.DIGITALKHODRO.COM

1. ECTS Ground
2. To Gauge
3. ECTS Signal

SBLF26468L
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DTC TROUBLESHOOTING PROCEDURES FL -227

5) Does the signal value of ECT sensor change according to simulation voltage ?
YES

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

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR  essao07

Refer to DTC P0116.
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FUEL SYSTEM

IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT

COMPONENT LOCATION  epscsssa

Refer to DTC P0116.

GENERAL DESCRIPTION  e2oscree

Refer to DTC P0116.

DTC DESCRIPTION  eiezseoc

Checking output signals from ECTS every 80 sec. under detecting condition, if an output signal is above 4.9V for more
than 40 sec., PCM sets P0118. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2

driving cycle.

DTC DETECTING CONDITION  eozsze0s

Item

Detecting Condition

Possible cause

DTC Strategy

e Open, Signal high

e Time after start-up 120 sec.

Case 1
Enable
Condi-
tions Case 2

* Engine running

e Time from IG "OFF" to IG "ON"
¢ Intake air temperature = -10 (14 )

360 min.

Threshold value

¢ Engine coolant temperature sensor’s voltage 4.9V

Diagnosis Time

¢ Continuous

(More than 40 sec. failure for every 80 sec. test)

MIL On Condition

e 2 Driving Cycle

Poor connection

Open or short to battery
in signal harness

Open in ground harness
ECTS

PCM

SPECIFICATION

E70B25D7

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59

SCHEMATIC DIAGRAM  essesrmo

Refer to DTC P0116.

SIGNAL WAVEFORM AND DATA  ersatest

Refer to DTC P0116.
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DTC TROUBLESHOOTING PROCEDURES FL -229

MONITOR DTC STATUS  esoraers

Refer to DTC P0116.

TERMINAL AND CONNECTOR INSPECTION  essscoe2

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION  ensarrca
1. Check voltage
1) IG "OFF" and disconnect ECTS connector.
2) 1G "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) |s the measured voltage within specification ?
YES

Go to "Ground Circuit Inspection" procedure.

If voltage is OV, go to "Check open in harness" as follows. If it is more than 5.1V, go to "Check short to battery
in harness" as follows

2. Check short to battery in harness
1) 1G "OFF" and disconnect ECTS connector and PCM connector.

2) Measure resistance between terminals 2 and 3 of ECTS harness connector.

Specification : Infinite

3) Is the measured resistance within specification?
YES

Go to "Component Inspection” procedure.

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.
3. Check open in harness
1) IG "OFF" and disconnect ECTS connector and PCM connector.

2) Measure resistance between terminal 3 of ECTS harness connector and terminal 7 of PCM harness connec-
tor(C144-B).

Specification : Below 1Q
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FUEL SYSTEM

3) Is the measured resistance within specification?

=S

Go to "Ground Circuit Inspection” procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esz006ss

1. 1G "OFF" and disconnect ECTS connector and then turn the ignition ON.

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

3. Measure voltage between terminals 1 and 3 of ECTS harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

4. |s the measured voltage within specification?

M=)

Go to "Component Inspection" procedure.

Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION

1. Check ECTS

EFDCDOE3

1) IG "OFF" and disconnect ECTS connector.

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

SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59
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DTC TROUBLESHOOTING PROCEDURES FL -231

1. ECTS Ground
2. To Gauge
3. ECTS Signal

SBLF26467L
3) Is the measured resistance within specification?
YES

Go to "Check PCM" as follows.

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

2. Check PCM
1) IG "OFF" and connect scantool.
2) Connect probe to terminal 3 of ECTS harness connector.
3) IG "ON" and ENG "OFF" and select the simulation function on scantool.

4) Simulate voltage at terminal 3 of ECTS harness connector.

1.5 SINMU-5SCaAN

i
COOLANT 46.6 °F
COOLANT _ 46.6 °F
INTAKE AIR TEMP 77.8 °F m
INTAKE AIR TEHP ¥7.8 °F 5 1 ECTS Ground
2. To Gauge
SIMULATION OF UOLTAGE 3. ECTS Signal

Z.Z28 U

( CH B ONLY )
|METR| [SIML] | + || — |[F1x |

SBLF26468L

5) Does the signal value of ECT sensor change according to simulation voltage ?
YES

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
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FL -232 FUEL SYSTEM

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR  escersse

Refer to DTC P0116.
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FL -233

LOW INPUT

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

COMPONENT LOCAT

I O N EA6603AC

O

W — s

Y //O‘Q‘;S‘ﬂ “

/v

)
IS\

\

L/

GENERAL DESCRIPTION

E6BA4D62

SGHFL7314N

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1

2 and Accelerator Position Sensor(APS) 1 2. TPS1 2 are sharing the same source voltage and ground.The throttle
valve opening is control by throttle motor which is controlled by Engine Control Module(PCM).The opposite position indi-
cator shows inverted signal characteristics. TPS1 output voltage increases smoothly in proportion with the throttle valve
opening angle after starting. TPS2 output voltage decreases in inverse proportion with the throttle valve opening angle
after starting. TPS provides feedback to the PCM to control the throttle motor in order to control the throttle valve opening
angle properly in response to the driving condition.

DTC DESCRIPTION

E62744E2

Checking output signals from TPS1 every 8.5 sec. under detecting condition, if an output signal is below 0.25V for more
than 0.1 sec., PCM sets P0122. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2

driving cycle.

DTC DETECTING CONDITION

E59ACBE9

Item Detecting Condition Possible Cause
DTC Strategy ¢ signal low Poor connection
Enable condition ¢ IG "ON Open or short to ground
in power harness
threshold value « The voltage of TPS  0.25V P

diagnosis time

Continuous
(more than 0.1 sec. failure for every 8.5 sec.test)

MIL ON condition .

2 driving cycles

Short to ground in signal
harness

TPS

PCM
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FUEL SYSTEM

SPECIFICATION  ezersso

Throttle opening ( © ) Output voltage(V) [Vref=5.0]

TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2v 1.8V
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V 0.0v
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DTC TROUBLESHOOTING PROCEDURES FL -235

SCHEMATIC DIAGRAM

E6372C6C

[CIRCUIT DIAGRAM]
ETC Module (C124)

[CONNECTION INFORMATION]
PCM (C144-B)

Ps 1 4 Terminal Connected to Function
16 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2 ETC Motor [+] Control
! [48 - TPS 1 Signal 2 2) otor [+] Contro
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 - GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TPs2 |1 :
E13 - Reference Voltage (+5V) 6 PCM C144-B (57) TPS 2 Signal
6 - 7 PCM C144-B (48) TPS 1 Signal
< 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5 [
[58-GND
ETC MOTOR| 2 ~
12 - ETC Motor [+]
3 ey
11 - ETC Motor [-]

[HARNESS CONNECTORS]

— [

BOEYTOTEEBOO0006 0600
OEBHOHERERONEEOBERD
= ] U )

(696988ED605964GI62EDE0NANENEONSa2aNaXD)
EXBAINI6IEEDE65)6)E3/626D)

J LT

EE

C
C124 &\

ETC MODULE C144-B
PCM
UFBG236A
SIGNAL WAVEFORM AND DATA Eeicrices
FR [ 1.0v EES [ME 1.6v rR R 1ev HER HEi1.e0v
MIN: 2.7 V AVE: 3.5V Hax: 4.4 U MIN: 7B.8mV AVE: 2.8 U HaH: 4.2 U

MIN: 585.4mV AVE!: 1.6 UV HAX: 2.3V MIN: 717.5mV AVE: 2.2 U HaK: 5.8V

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

Open the throttle valve by force at IG ON

N T N N N L O B N O
[zoom| [curs] [RECD | [MENU]

Hit the accelerator at IG ON

EGRF604Z
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FL -236 FUEL SYSTEM
MONITOR DTC STATUS  eaccoers

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHEX DTC TITLE

1.MIL STATUS: ON.“OFF
Z2.DTC STATUS: PRESENT.~HISTORY
3.DIAG. STATUS: DIAGHNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW | | INFO| | PART |

SGHFL7305L

5) Is "Present” Fault displayed?

=S

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esoiais

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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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DTC TROUBLESHOOTING PROCEDURES FL -237

Go to "Power Circuit Inspection” procedure.

POWER CIRCUIT INSPECTION  esssesoe

1. IG "OFF" and disconnect TPS connector.
2. 1G "ON" and ENG "OFF"

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

Specification : Approx. 5V

4. Is the measured voltage within specification ?
YES
Go to "Signal circuit inspection" procedure.

Repair open or short to ground in power harness, and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  esi6i201

1. Check short to ground in harness
1) IG "OFF" and disconnect TPS connector and PCM connector.
2) Measure resistance between terminal 7 of TPS harness connector and chassis ground.

3) Measure resistance between terminals 7 and 5(8) of TPS harness connector.

Specification : Infinite

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

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

COMPONENT INSPECTION  eszssa01

1. Check TPS
1) 1G "OFF" and disconnect TPS connector.

2) Measure resistance between terminals 4 and 8 of TPS connector.(component side)

Specificaton : 4 ~ 6kQ
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FL -238 FUEL SYSTEM

. TPS2 supply

. ETS motor control(+)
. ETS motor control(-)
TPS1 supply

TPS2 ground

. TPS2 signal

. TPS1 signal

. TPS1 ground

ONOU A WN R

SBLFL7005N

3) Is the measured resistance within specification?

=S

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

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

/1% CAUTION

Procedure of ETS Initialization

1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)

3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  eccsezae

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

Read "DTC Status" parameter

Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -239

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

COMPONENT LOCATION  eserrria

Refer to DTC P0122.

GENERAL DESCRIPTION  eesposi7

Refer to DTC P0122.

DTC DESCRIPTION  egssozes

Checking output signals from TPS1 every 8.5 sec. under detecting condition, if an output signal is above 4.75V for more
than 0.1 sec., PCM sets P0123. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2

driving cycle.

DTC DETECTING CONDITION  eocreaso

Possible Cause

ltem Detecting Condition
DTC Strategy e signal high
Enable condition * IG "ON

e Poor connection

threshold value

e The voltage of TPS  4.75V

* Open or short to battery
in signal harness

diagnosis time

¢ Continuous

(more than 0.1 sec. failure for every 8.5 sec.test)

e Open in ground harness
 TPS
« PCM

MIL ON condition

e 2 driving cycles

SPECIFICATION

EC661BE6

Output voltage(V) [Vref=5.0]
Throttle opening ( °)

TPS1 TPS2
0° 0.0V 5.0V
10° 0.5V 4.5V
20° 0.9V 4.1V
30° 1.4v 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8V
80° 3.6V 1.4V
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V 0.0v
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FL -240 FUEL SYSTEM

SCHEMATIC DIAGRAM  ez475an4

Refer to DTC P0122.

SIGNAL WAVEFORM AND DATA  e7o2a0s

Refer to DTC P0122.

MONITOR DTC STATUS  esszeora

Refer to DTC P0122.

TERMINAL AND CONNECTOR INSPECTION  eoneser2

Refer to DTC P0122.

SIGNAL CIRCUIT INSPECTION  ecaeosea
1. Check voltgae
1) IG "OFF" and disconnect TPS connector.
2) IG "ON" and ENG "OFF"

3) Measure voltage between terminal 7 of TPS harness connector and chassis ground.

Specification : Approx. 5V

4) Is the measured voltage within specification?
YES

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

Go to "Check open in harness" as follows.
2. Check open in harness
1) IG "OFF" and disconnect TPS connector and PCM connector.

2) Measure resistance between terminal 7 of TPS harness connector and terminal 48 of PCM harness connec-
tor(C144-B).

Specification : Below 1Q

3) Is the measured resistance within specification?
YES

Go to "Ground Circuit Inspection” procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -241

3. Check short to battery in harness
1) 1G "OFF" and disconnect TPS connector and PCM connector.
2) Measure resistance between terminals 4 and 7 of TPS harness connector.
3) Measure resistance between terminals 1 and 7 of TPS harness connector.
4) Measure resistance between terminals 2 and 7 of TPS harness connector.

5) Measure resistance between terminals 3 and 7 of TPS harness connector.

Specification : Infinite

6) Is the measured resistance within specification?
YES
Go to "Ground circuit inspection " procedure.

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  e72a4980

1. 1G "OFF" and disconnect TPS connector.

2. 1G "ON" and ENG "OFF"

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

4. Measure voltage between terminals 4 and 8 of TPS harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

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

Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esasassa

1. Check TPS
1) IG "OFF" and disconnect TPS connector.

2) Measure resistance between terminals 4 and 8 of TPS connector.(component side)

Specificaton : 4 ~ 6kQ
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FL -242 FUEL SYSTEM

. TPS2 supply

. ETS motor control(+)
. ETS motor control(-)
TPS1 supply

TPS2 ground

. TPS2 signal

. TPS1 signal

. TPS1 ground

ONOU A WN R

SBLFL7005N

3) Is the measured resistance within specification?

=S

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

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

R
/1% CAUTION

Procedure of ETS Initialization

1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)

3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  esucsas

Refer to DTC P0122.
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DTC TROUBLESHOOTING PROCEDURES FL -243
IDTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  eoposzas

SGHFL7310N

GENERAL DESCRIPTION  e7osccar

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 oxygen sensor generates a voltage that indicates the difference between
the oxygen content of the exhaust stream and the oxygen content of ambient air. When the exhaust stream is "rich," there
is more oxygen in the ambient air than in the exhaust stream, so the voltage will be higher.

DTC DESCRIPTION  easesaso
Checking output signals from HO2S under detecting condition, if an output signal is below 0.04V for more than predeter-

mined time, PCM sets P0131. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  esscoesr

Item Detecting Condition Possible cause

DTC Strategy « Monitor signal voltage

» Battery voltage = 10V
Enable Conditions  Engine running = 60 sec.

. * Poor connection
¢ Engine warm-up state

» Short to ground in harness
HO2S(B1/S1)
« PCM

Threshold value » The voltage of HO2S(B1/S1)  0.04V

e Continuous (more than 12.5 sec. failure

Diagnosis Time for every 15 sec.test)

MIL On Condition e 2 Driving Cycles
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FL -244 FUEL SYSTEM

SPECIFICATION  esssoers

(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO?2S signal at open circuit

(Pumping current OFF) Approx.  0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V
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DTC TROUBLESHOOTING PROCEDURES FL -245

SCHEMATIC DIAGRAM  esaz6608

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
Lm 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - . 2 PCM C144-B (70) Heater [B1/S1] Control
| = . ,‘ég -HO2S [BY/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rela; Battery Voltage (B+
L 2 E? - Heater [B2/S1] Control : y Y ge (B+)
3 = 2 PCM C144-B (67) Heater [B2/S1] Control
r‘S . ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 128 - GND 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= . =g 12 [B1/S2] Signal 3 PCM C144-B (50) | HO2S [B1/S2] Signal
v [31-GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
{73 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) | Heater [B2/S2] Control
FS . lacuhiC2hibaleiSiona 3 PCM C144-B (52) | HO2S [B2/S2] Signal
v Eg - GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] i
( DOHOHHOOBVEHEHODH 00000006
G@@B DOHHDOTHSDDH DB DD DE DD
4\l N \N @ | :ﬂ]: :@: :U
€9696867EE1Eo)6463)E2ENEVANABNE NacKasXaasaial)
e BN EDEEBENEEENENE26D
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] ﬂ U
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] Cl44-B
HO2S [Bank 2/Sensor 2] PCM

UFBG250B
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FL -246 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  eosspase

rre M esv 1.es [OEGED

FMIN:=- 19.4mV AVE: 552.7mV HMAKX: 878.6mY
FMIN: 575.8mY AVE: 887.6mV HAKX: 976. 8Bnl

THOLD| [TINE] .|GI.~ID T [chnL] [nENU]

Fig) Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)
SEPFL6415N
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~ 1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. At higher engine
RPM, the switching frequency increases.

MONITOR DTC STATUS  esp2an

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHKEM DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED!

NUMBER OF DTC : 1 ITEMS
|HELP| | ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -247

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ess2csep

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  ezeasca:

1. IG "OFF" and disconnect HO2S(B1/S1) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B1/S1) harness connector and chassis ground.

Specification : Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?

YES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  essesezr

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.
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FL -248 FUEL SYSTEM

Fr i esv 1.8s [N EL

FIIN: = 19.4mV AVE: 55Z.7mV MaAK: 87Y8.onl
FIIN: 575.8mY AVE: 8O7.6mV MAK: 976.8Bnl)

ThHoLD| [TINE] .|GII~ID TchNL] [MENU]
Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N

4) s the sensor switching properly?
=S

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) IG "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage

4) Is the sensor normal?
YES

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

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR esnsre2

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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DTC TROUBLESHOOTING PROCEDURES FL -249

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -250 FUEL SYSTEM
IDTC P0132 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  errscers

Refer to DTC P0131.

GENERAL DESCRIPTION  esascaer

Refer to DTC P0131.

DTC DESCRIPTION  esssss3s

Checking output signals from HO2S under detecting condition, if an output signal is above 1.3V for more than predeter-
mined time, PCM sets P0132. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  ezr20n43

Item Detecting Condition Possible cause

DTC Strategy e Monitor signal voltage

e Battery voltage = 10V
Enable Conditions  Engine running = 60 sec.

. e Poor connection
e Engine warm-up state

e Short to battery in harness

Threshold value  The voltage of HO2S(B1/S1) amp;gt; 1.3V + HO2S(B1/S1)
e PCM
: S e Continous (more than 12.5 sec.failure for
Diagnosis Time
every 15 sec.test)

MIL On Condition e 2 Driving Cycles
SPECIFICATION  eisa2r7s
(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

to lean more than 3 times in 10 sec. Signal is normally above 0.6V.

HO2S Signal at idle after warm-up

HO2S signal at open circuit

(Pumping current OFF) Approx. 0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V

SCHEMATIC DIAGRAM  eszoaser

Refer to DTC P0131.

SIGNAL WAVEFORM AND DATA  esis0300

Refer to DTC P0131.
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DTC TROUBLESHOOTING PROCEDURES FL -251

MONITOR DTC STATUS  eciseass

Refer to DTC P0131.

TERMINAL AND CONNECTOR INSPECTION  eercrsoe

Refer to DTC P0131.

SIGNAL CIRCUIT INSPECTION  essis7e0

1. 1G "OFF" and disconnect HO2S(B1/S1) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B1/S1) harness connector and chassis ground.

Specification : Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?
YES
Go to "Component Inspection™ procedure.

Repair short to battery in harness, and go to "Verification of Vehicle Repair”" procedure.

COMPONENT INSPECTION  ercocssa

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

R M esv 1.es [N G

FIIN:- 19.4mV AVE: 55Z.7nV MaAx: 878.onl
FIIN: 575.8mY AVE: 887.6mY HMAXK: 976.8nl

THOLD | [TINE] .|GII~ID TTchNL] [MENU|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N
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FL -252 FUEL SYSTEM

4) s the sensor switching properly?
YES

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) Is the sensor normal?

=S

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

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

[ NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eazrsess

Refer to DTC P0131.
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DTC TROUBLESHOOTING PROCEDURES FL -253
IDTC P0133 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  espaoscs

Refer to DTC P0131.

GENERAL DESCRIPTION  e7an0nac

Refer to DTC P0131.

DTC DESCRIPTION  es722003

Checking output signals from HO2S under detecting condition, if PCM judges it's signals too slow, PCM sets P0133.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esseoas

Iltem Detecting Condition Possible cause

DTC Strategy e Monitor HO2S's response rate

» Engine at operating temperature

¢ Engine run time 60sec

e Drive at a steady speed between 45-55
mph(72-88 km/h)

e Engine Coolant 70 (158 °F)

* No disabling faults

Enable Conditions
e Poor connection
e Faulty HO2S

* Faulty PCM
Threshold value e The calculated response rate is too slow
(out of threshold in PCM)

Diagnosis Time » Continuous

MIL On Condition e 2 Driving Cycles
SPECIFICATION  eeeeasio
(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

to lean more than 3 times in 10 sec. Signal is normally above 0.6V.

HO2S Signal at idle after warm-up

HO2S signal at open circuit

(Pumping current OFF) Approx.  0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V

SCHEMATIC DIAGRAM  ersesrrr

Refer to DTC P0131.

SIGNAL WAVEFORM AND DATA  eesesrec
Refer to DTC P0131.
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FL -254 FUEL SYSTEM

MONITOR DTC STATUS  essseisr

Refer to DTC P0131.

COMPONENT INSPECTION  eaceroar

1. Replace the HO2S.

2. Clear DTC with scantool.

3. Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes).
4. Drive at a steady speed between 45-55 mph(72-88 km/h) for 120 sec.

5. Stop and then maintain idle state.

6. Check if O2 sensor monitoring readiness is complete.

7. Does the scan tool show DTC P0133?

=S

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

Troubleshooting is finished.

VERIFICATION OF VEHICLE REPAIR ecarrees

Refer to DTC P0131.
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FL -255

1)

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

COMPONENT LOCATION

Refer to DTC P0131.

GENERAL DESCRIPTION

E8B47A6

Refer to DTC P0131.

DTC DESCRIPTION

EOD31511

EE1A7632

D

Checking output signals from HO2S under detecting condition, if an output voltage is approx.0.45V or 3.5V for more
than predetermined time, PCM sets P0134. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till

consecutive 2 driving cycle.

DTC DETECTING CONDITION

EF31B37F

Item

Detecting Condition

Possible cause

DTC Strategy .

Monitor signal voltage

Enable Conditions ,
* Engine war

e Battery voltage = 10V
» Engine running = 60 sec.

m-up state

e No disable faults
* Poor connection
Case 1 e 1.2V < YOltage of HO2S = 3.9V . Open in harness
Thresh (at pumping current ON) « HO2S(B1/S1)
« PCM
old value Case 2 | * 0415V < Voltage of HO2S < 0.515V
(at pumping current OFF)

+ Continuous

Diagnosis Time (more than

76.5 sec.failure for every 90 sec.test)

MIL On Condition e 2 Driving C

ycles

SPECIFICATION

E6CC6202

(REFERENCE ONLY)

Test Condition

HO2S Voltage(Sensorl)

HO2S Voltage(Sensor2)

HO2S Signal at idle after warm-up

Signal is normally switching from rich
to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit
(Pumping current OFF)

Approx.

0.45v

HO2S signal at open circuit
(Pumping current ON)

Approx.

3.5V

SCHEMATIC DIAGRAM

E4A3849D
Refer to DTC P0131.
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FL -256 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  ersrases

Refer to DTC P0131.

MONITOR DTC STATUS  eassosce

Refer to DTC P0131.

TERMINAL AND CONNECTOR INSPECTION  essepsro

Refer to DTC P0131.

SIGNAL CIRCUIT INSPECTION  erissco

1. 1G "OFF" and disconnect HO2S(B1/S1) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B1/S1) harness connector and chassis ground.

Specification : Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?
YES
Go to "Ground circuit inspection” procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" prcedure.

GROUND CIRCUIT INSPECTION  esai7308

1. 1G "ON" and disconnect HO2S(B1/S1) connector.
2. Measure voltage between terminal 3 of HO2S(B1/S1) harness connector and chassis ground.

3. Measure voltage between terminals 3 and 4 of HO2S(B1/S1) harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

4. Is the measured voltage within specification?
YES
Go to "Component inspection" procedure.

Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" prcedure.
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DTC TROUBLESHOOTING PROCEDURES FL -257

COMPONENT INSPECTION  epossoic

1. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

R Sl esv 1.e0s [ OEN

MIN:= 19.4mU AVE: 552.7nU HAXK: 878.6nU
FIN: 575.8mV AVE: BA7.6mY HAK: 976.8mY

'| HOILD.| |T'1r1i:| .|GI.‘~II) '| |CHHL| '| HE.HU.|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N
4) Is the sensor switching properly?
VES

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage

4) Is the sensor normal?
YES

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

Substitute with a known - good HO2S and check for proper operation. If the problem is corrected, go to
"Verification of Vehicle Repair" procedure.
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FL -258 FUEL SYSTEM

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eeoscas

Refer to DTC P0131.
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DTC TROUBLESHOOTING PROCEDURES FL -259
IDTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  eercrsio

s
W=

D == 1025 Bank U/sensor2)

SGHFL7311N

GENERAL DESCRIPTION  esscascr

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between 0V and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor.

DTC DESCRIPTION  ersrracs

Checking output signals from HO2S under detecting condition, if an output signal is below 0.04V for more than predeter-
mined time, PCM sets P0137. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  esacoris

Item Detecting Condition Possible cause

DTC Strategy « Monitor signal voltage

» Battery voltage = 10V
Enable Conditions  Engine running = 60 sec.

. Poor connection
¢ Engine warm-up state

Short to ground in harness
HO2S(B1/S2)
PCM

Threshold value » The voltage of HO2S(B1/S2)  0.04V

« Continuous

Diagnosis Time (more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles
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FL -260 FUEL SYSTEM

SPECIFICATION  escorrss

(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO?2S signal at open circuit

(Pumping current OFF) Approx.  0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V
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DTC TROUBLESHOOTING PROCEDURES FL -261

SCHEMATIC DIAGRAM  ess7esis

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
Lm 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - . 2 PCM C144-B (70) Heater [B1/S1] Control
| = . ,‘ég -HO2S [BY/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rela; Battery Voltage (B+
L 2 E? - Heater [B2/S1] Control : y Y ge (B+)
3 = 2 PCM C144-B (67) Heater [B2/S1] Control
r‘S . ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 128 - GND 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= . =g 12 [B1/S2] Signal 3 PCM C144-B (50) | HO2S [B1/S2] Signal
v [31-GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
{73 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) | Heater [B2/S2] Control
FS . lacuhiC2hibaleiSiona 3 PCM C144-B (52) | HO2S [B2/S2] Signal
v Eg - GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] i
( DOHOHHOOBVEHEHODH 00000006
G@@B DOHHDOTHSDDH DB DD DE DD
4\l N \N @ | :ﬂ]: :@: :U
€9696867EE1Eo)6463)E2ENEVANABNE NacKasXaasaial)
e BN EDEEBENEEENENE26D
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] ﬂ U
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] Cl44-B
HO2S [Bank 2/Sensor 2] PCM

UFBG250B
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FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esccosop

Fr Hlesv 1.es [ ER

MIN:- 19,4V AVE: 552.7nV HMaK: 878.6nV

MIN: 575.8mV AVE: BAY.6mY HMAK: 976.Brl

HO2S(B1S1).

" HO25(B1S2)

THOLD| [TINE] .|GI.'~II) TTchNL] [nENU]

EGRF605X

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 DTC STATUS  esrens

1. Check DTC Status

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

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the

DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

PHHEX DTC TITLE

NUHMBER OF DTC : 1 ITEHS

|HELP | |ERaS | |FLOW | [ INFO| | PART |

PHHREK DTC TITLE

1.MIL STATUS:
Z2.DTC STATUS:
3.DIAG. STATUS:

ON.“OFF
PRESENT.-HISTORY
DIAGNOZIE FINISHED?

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -263

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

TERMINAL AND CONNECTOR INSPECTION  ei7osees

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

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

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure
Go to " Signal Circuit Inspection " procedure.
SIGNAL CIRCUIT INSPECTION  essesera

1. IG "OFF" and disconnect HO2S(B1/S2)
2. IG "ON"

3. Measure voltage between terminal 3 of HO2S(B1/S2) harness connector and chassis ground.

Specification : Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?

YES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  easz2119

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.
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FL -264 FUEL SYSTEM

Fr i esv 1.8s [N EL

FIIN: = 19.4mV AVE: 55Z.7mV MaAK: 87Y8.onl
FIIN: 575.8mY AVE: 8O7.6mV MAK: 976.8Bnl)

ThHoLD| [TINE] .|GII~ID TchNL] [MENU]
Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N

4) s the sensor switching properly?
=S

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) IG "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage

4) Is the sensor normal?
YES

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

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eeerrocs

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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DTC TROUBLESHOOTING PROCEDURES FL -265

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -266 FUEL SYSTEM
IDTC P0138 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  essssoc

Refer to DTC P0137.

GENERAL DESCRIPTION  e2arscer

Refer to DTC P0137.

DTC DESCRIPTION  ezssnees

Checking output signals from HO2S under detecting condition, if an output signal is above 1.3V for more than predeter-
mined time, PCM sets P0138. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  esspozra

Item Detecting Condition Possible cause

DTC Strategy e Monitor signal voltage

e Battery voltage = 10V
Enable Conditions  Engine running = 60 sec.

. e Poor connection
e Engine warm-up state

e Short to battery in harness

Threshold value + The voltage of HO2S(B1/S2) 1.3V + HO25(B1/S2)
e PCM
Diagnosis Time gyl Jaas
9 (more than 12.5 sec.failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles
SPECIFICATION  e7300063
(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit

(Pumping current OFF) Approx. 0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V

SCHEMATIC DIAGRAM  esrrsses

Refer to DTC P0137.

SIGNAL WAVEFORM AND DATA  essssono

Refer to DTC P0137.
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DTC TROUBLESHOOTING PROCEDURES FL -267

MONITOR DTC STATUS  ezserssy

Refer to DTC P0137.

TERMINAL AND CONNECTOR INSPECTION  e2034406

Refer to DTC P0137.

SIGNAL CIRCUIT INSPECTION  ecscsaar

1. 1G "OFF" and disconnect HO2S(B1/S2) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B1/S2) harness connector and chassis ground.

Specification : Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?
YES
Go to "Component Inspection™ procedure.

Repair short to battery in harness, and go to "Verification of Vehicle Repair”" procedure.

COMPONENT INSPECTION  eosscoss

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

R M esv 1.es [N G

FIIN:- 19.4mV AVE: 55Z.7nV MaAx: 878.onl
FIIN: 575.8mY AVE: 887.6mY HMAXK: 976.8nl

THOLD | [TINE] .|GII~ID TTchNL] [MENU|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -268 FUEL SYSTEM

4) s the sensor switching properly?
YES

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) Is the sensor normal?

=S

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

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

[ NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  erozoz4e

Refer to DTC P0137.
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FL -269

2)

DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR

COMPONENT LOCATION

EC4CA8S,

Refer to DTC P0137.

GENERAL DESCRIPTION

Refer to DTC P0137.

DTC DESCRIPTION

EDEOA7DB

A

EDC70FB2

Checking output signals from HO2S under detecting condition, if an output voltage is approx.0.45V or 3.5V for more
than predetermined time, PCM sets P0140. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till

consecutive 2 driving cycle.

DTC DETECTING CONDITION

EF1C064D

Iltem

Detecting Condition

Possible cause

DTC Strategy .

Monitor signal voltage

Enable Conditions

e Battery voltage = 10V
» Engine running = 60 sec.
e Engine warm-up state

* No disable faults
» Poor Connection

e 1.2V < Voltage of HO2S = 3.9V e Open in harness

Thresh- | Casel i
o (at pumping current ON) * HO2S(B1/S2)
« PCM
value Case 2 ¢ 0.415V < Voltage of HO2S = 0.515V
(at pumping current OFF)

« Continuous

Diagnosis Time (more than

76.5 sec.failure for every 90 sec.test)

MIL On Condition .

2 driving cycles

SPECIFICATION

EC43BC5C

(REFERENCE ONLY)

Test Condition

HO2S Voltage(Sensorl)

HO2S Voltage(Sensor2)

HO2S Signal at idle after warm-up

Signal is normally switching from rich
to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit
(Pumping current OFF)

Approx.

0.45v

HO2S signal at open circuit
(Pumping current ON)

Approx.

3.5V

SCHEMATIC DIAGRAM  esicrars

Refer to DTC P0137.
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FL -270 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  eorsases

Refer to DTC P0137.

MONITOR DTC STATUS  epeisses

Refer to DTC P0137.

TERMINAL AND CONNECTOR INSPECTION  ercssses

Refer to DTC P0137.

SIGNAL CIRCUIT INSPECTION  eresasar

1. 1G "OFF" and disconnect HO2S(B1/S2) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B1/S2) harness connector and chassis ground.

Specification : Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

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

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esonoroc

1. 1G "ON" and disconnect HO2S(B1/S2) connector.
2. Measure voltage between terminal 3 of HO2S(B1/S2) harness connector and chassis ground.

3. Measure voltage between terminals 3 and 4 of HO2S(B1/S2) harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

4. Is the measured voltage within specification?
YES
Go to "Component inspection" procedure.

Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" prcedure.
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COMPONENT INSPECTION  eresooss

1. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

R Sl esv 1.e0s [ OEN

MIN:= 19.4mU AVE: 552.7nU HAXK: 878.6nU
FIN: 575.8mV AVE: BA7.6mY HAK: 976.8mY

'| HOILD.| |T'1r1i:| .|GI.‘~II) '| |CHHL| '| HE.HU.|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N
4) Is the sensor switching properly?
VES

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage

4) Is the sensor normal?
YES

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

Substitute with a known - good HO2S and check for proper operation. If the problem is corrected, go to
"Verification of Vehicle Repair" procedure.
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FL -272 FUEL SYSTEM

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  exsnasair

Refer to DTC P0137.
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DTC TROUBLESHOOTING PROCEDURES FL -273
IDTC P0151 HO2S CIRCUIT LOW VOLTAGE (BANK 2 / SENSOR 1)

COMPONENT LOCATION  ecsarras

/"%’ 9 d

N @
HO2S (BankZ/Seps? '@.“ \
\ m |
\HOZS (Bank 2/Sensor 2) @/

GENERAL DESCRIPTION  eei4esr

SGHFL7312N

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 oxygen sensor generates a voltage that indicates the difference between the oxygen content of the exhaust stream
and the oxygen content of ambient air. When the exhaust stream is *“ rich,” there is more oxygen in the ambient air than
in the exhaust stream, so the voltage will be higher.

DTC DESCRIPTION  escasesp

Checking output signals from HO2S under detecting condition, if an output signal is below 0.04V for more than predeter-
mined time, PCM sets P0151. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  eceis229

Iltem Detecting Condition Possible cause

DTC Strategy * Monitor signal voltage

« Battery voltage = 10V
Enable Conditions  Engine running = 60 sec.

. » Poor connection
¢ Engine warm-up state

 Short to ground in harness
HO2S(B2/S1)
« PCM

Threshold value  The voltage of HO2S(B2/S1)  0.04V

« Continuous

Diagnosis Time (more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles
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FL -274 FUEL SYSTEM

SPECIFICATION  eoes2o1s

(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO?2S signal at open circuit

(Pumping current OFF) Approx.  0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V
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SCHEMATIC DIAGRAM  esssesis

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
Lm 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - . 2 PCM C144-B (70) Heater [B1/S1] Control
| = . ,‘ég -HO2S [BY/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rela; Battery Voltage (B+
L 2 E? - Heater [B2/S1] Control : y Y ge (B+)
3 = 2 PCM C144-B (67) Heater [B2/S1] Control
r‘S . ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 128 - GND 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= . =g 12 [B1/S2] Signal 3 PCM C144-B (50) | HO2S [B1/S2] Signal
v [31-GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
{73 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) | Heater [B2/S2] Control
FS . lacuhiC2hibaleiSiona 3 PCM C144-B (52) | HO2S [B2/S2] Signal
v Eg - GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] i
( DOHOHHOOBVEHEHODH 00000006
G@@B DOHHDOTHSDDH DB DD DE DD
4\l N \N @ | :ﬂ]: :@: :U
€9696867EE1Eo)6463)E2ENEVANABNE NacKasXaasaial)
e BN EDEEBENEEENENE26D
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] ﬂ U
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] Cl44-B
HO2S [Bank 2/Sensor 2] PCM

UFBG250B
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FL -276 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esrseess

rre M esv 1.es [OEGED

FMIN:=- 19.4mV AVE: 552.7mV HMAKX: 878.6mY
FMIN: 575.8mY AVE: 887.6mV HAKX: 976. 8Bnl

THOLD| [TINE] .|GI.~ID T [chnL] [nENU]

Fig) Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)
SEPFL6415N
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. At higher engine
RPM, the switching frequency increases.

MONITOR DTC STATUS  eopscass

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHKEM DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED!

NUMBER OF DTC : 1 ITEMS
|HELP| | ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -277

Go to "Inspection  Repair" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e7i40co

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

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

3. Has a problem been found ?

YES

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

Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  es2nss7s

1. 1G "OFF" and disconnect HO2S(B2/S1) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B2/S1) harness connector and chassis ground.

Specification :
Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?

YES
Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  esesanss

1. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.

2) Engine start.
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FL -278 FUEL SYSTEM

3) After warming-up, monitor signal waveform of HO2S with scantool.

rre M esv 1.es [OEGED

FMIN:=- 19.4mV AVE: 552.7mV HMAKX: 878.6mY
FMIN: 575.8mY AVE: 887.6mV HAKX: 976. 8Bnl

THOLD| [TINE] .|GI.‘~ID TCHNL] [MENU]
Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N
4) Is the sensor switching properly?

=S

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage

4) Is the sensor normal?
YES

Substitute with a known - good PCM and check for proper operation. If the problem is corrected, go to "Ver-
ification of Vehicle Repair” procedure.

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

(L NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR eusssess

After a repair, it is essential to verify that the fault has been corrected.
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DTC TROUBLESHOOTING PROCEDURES FL -279

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

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -280 FUEL SYSTEM
IDTC P0152 HO2S CIRCUIT HIGH VOLTAGE (BANK 2 / SENSOR 1)

COMPONENT LOCATION  e2s705c0

Refer to DTC P0151.

GENERAL DESCRIPTION  e716a36r

Refer to DTC P0151.

DTC DESCRIPTION  esesr249

Checking output signals from HO2S under detecting condition, if an output signal is above 1.3V for more than predeter-
mined time, PCM sets P0152. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  e7caasr

Item Detecting Condition Possible cause

DTC Strategy e Monitor signal voltage

e Battery voltage = 10V
Enable Conditions  Engine running = 60 sec.

. e Poor connection
e Engine warm-up state

e Short to battery in harness

Threshold value + The voltage of HO2S(B2/S1) 1.3V + HO25(B2/S1)
e PCM
Diagnosis Time s s
9 more than 12.5 sec.failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles
SPECIFICATION  ep7614a0
(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit

(Pumping current OFF) Approx. 0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V

SCHEMATIC DIAGRAM  eossoois

Refer to DTC P0151.

SIGNAL WAVEFORM AND DATA  ecanorrt

Refer to DTC P0151.
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DTC TROUBLESHOOTING PROCEDURES FL -281

MONITOR DTC STATUS  ess7a180

Refer to DTC P0151.

TERMINAL AND CONNECTOR INSPECTION  eneara10

Refer to DTC P0151.

SIGNAL CIRCUIT INSPECTION  espssies

1. 1G "OFF" and disconnect HO2S(B2/S1) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B2/S1) harness connector and chassis ground.

Specification :
Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

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

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eoez7csr

1. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

R M esv 1.es [N G

FIIN:=- 19.4mV AVE: 55Z.7nV HMAX: 878.onl
FIIN: 575.8mY AVE: 887.6mY HMAXK: 976.8nl

THOLD | [TINE] .|GII~II) TTchNL] [MENU|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N
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4) s the sensor switching properly?
YES

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) Is the sensor normal?

=S

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

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

[ NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eeessrae

Refer to DTC P0151.
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DTC TROUBLESHOOTING PROCEDURES FL -283
IDTC P0153 HO2S CIRCUIT SLOW RESPONSE (BANK 2 / SENSOR 1) |

COMPONENT LOCATION  ezpisse4

Refer to DTC P0151.

GENERAL DESCRIPTION  enorssoe

Refer to DTC P0151.

DTC DESCRIPTION  easpseso

Checking output signals from HO2S under detecting condition, if PCM judges it's signals too slow, PCM sets P0153.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  essepsss

Iltem Detecting Condition Possible cause

DTC Strategy e Monitor HO2S's response rate

» Engine at operating temperature

¢ Engine run time 60sec

e Drive at a steady speed between 45-55
mph(72-88 km/h)

e Engine Coolant 70 (158 °F)

* No disabling faults

Enable Conditions
e Poor connection
e Faulty HO2S

* Faulty PCM
Threshold value e The calculated response rate is too slow
(out of threshold in PCM)

Diagnosis Time » Continuous

MIL On Condition e 2 Driving Cycles
SPECIFICATION  E110s098
(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

to lean more than 3 times in 10 sec. Signal is normally above 0.6V.

HO2S Signal at idle after warm-up

HO2S signal at open circuit

(Pumping current OFF) Approx.  0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V

SCHEMATIC DIAGRAM  esaesazs

Refer to DTC P0151.

SIGNAL WAVEFORM AND DATA  eoosass2
Refer to DTC P0151.
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FL -284 FUEL SYSTEM

MONITOR DTC STATUS  essnos09

Refer to DTC P0151.

COMPONENT INSPECTION  esirccac

1. Replace the HO2S.

2. Clear DTC with scantool.

3. Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes).
4. Drive at a steady speed between 45-55 mph(72-88 km/h) for 120 sec.

5. Stop and then maintain idle state.

6. Check if O2 sensor monitoring readiness is complete.

7. Does the scan tool show DTC P0153?

=S

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

Troubleshooting is finished.

VERIFICATION OF VEHICLE REPAIR epsazsre

Refer to DTC P0151.
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FL -285

1)

DTC P0154 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 2 / SENSOR

COMPONENT LOCATION

Refer to DTC P0151.

GENERAL DESCRIPTION

Refer to DTC P0151.

DTC DESCRIPTION

E03768B5

E7423299

E7FDA2FA

Checking output signals from HO2S under detecting condition, if an output voltage is approx.0.45V or 3.5V for more
than predetermined time, PCM sets P0154. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till

consecutive 2 driving cycle.

DTC DETECTING CONDITION

E02D8310

Iltem

Detecting Condition

Possible cause

DTC Strategy .

Monitor signal voltage

Enable Conditions

e Battery voltage = 10V
» Engine running = 60 sec.
e Engine warm-up state

* No disable faults .
* Poor connection
Case 1 « 1.2V = Voltage of HO2S = 3.9V(at e Open in harness
Thresh- pumping current ON) « HO2S(B2/S1)
old value Case 2 « 0.415V < \Voltage of HO2S < 0.515V(at " Peu
pumping current OFF)

« Continuous

Diagnosis Time (more than

76.5 sec.failure for every 90 sec.test)

MIL On Condition .

2 driving cycles

SPECIFICATION

EEAC4EFO

(REFERENCE ONLY)

Test Condition

HO2S Voltage(Sensorl)

HO2S Voltage(Sensor2)

HO2S Signal at idle after warm-up

Signal is normally switching from rich
to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit
(Pumping current OFF)

Approx.

0.45v

HO2S signal at open circuit
(Pumping current ON)

Approx.

3.5V

SCHEMATIC DIAGRAM

E46D2B2A
Refer to DTC P0151.
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FL -286 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  eoiesson

Refer to DTC P0151.

MONITOR DTC STATUS  enesnsct

Refer to DTC P0151.

TERMINAL AND CONNECTOR INSPECTION  enozii0e

Refer to DTC P0151.

SIGNAL CIRCUIT INSPECTION  essi76c

1. 1G "OFF" and disconnect HO2S(B2/S1) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between termianl 3 of HO2S(B2/S1) harness connector and chassis ground.

Specification :
Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?
YES
Go to "Ground circuit inspection” procedure.

Repair open in harness, and go to "Verification of Vehicle Repair” prcedure.

GROUND CIRCUIT INSPECTION  enagrazor

1. 1G "ON" and disconnect HO2S(B2/S1) connector.
2. Measure voltage between terminal 3 of HO2S(B2/S1) harness connector and chassis ground.

3. Measure voltage between terminals 3 and 4 of HO2S(B2/S1) harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

4. Is the measured voltage within specification?
YES
Go to "Component inspection” procedure.

Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" prcedure.
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COMPONENT INSPECTION  essse1r7

1. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

R Sl esv 1.e0s [ OEN

MIN:= 19.4mU AVE: 552.7nU HAXK: 878.6nU
FIN: 575.8mV AVE: BA7.6mY HAK: 976.8mY

'| HOILD.| |T'1r1i:| .|GI.‘~II) '| |CHHL| '| HE.HU.|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N
4) Is the sensor switching properly?
VES

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage

4) Is the sensor normal?
YES

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

Substitute with a known - good HO2S and check for proper operation. If the problem is corrected, go to
"Verification of Vehicle Repair" procedure.
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FL -288 FUEL SYSTEM

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR  esrrraes

Refer to DTC P0151.
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DTC TROUBLESHOOTING PROCEDURES FL -289
IDTC P0157 HO2S CIRCUIT LOW VOLTAGE (BANK 2 / SENSOR 2)

COMPONENT LOCATION  Eeiessers

N ,’
—"0_ Y0\
HO2S (BankZ/Sepssgé o '@.“ \

—=—Z ’ ﬁ /
\ )
\HOZS (Bank 2/Sensor 2) @/

GENERAL DESCRIPTION  essasesc

SGHFL7312N

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between 0V and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor.

DTC DESCRIPTION  esaceca:

Checking output signals from HO2S under detecting condition, if an output signal is below 0.04V for more than predeter-
mined time, PCM sets P0157. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  esspezep

Item Detecting Condition Possible cause

DTC Strategy « Monitor signal voltage

» Battery voltage = 10V
Enable Conditions  Engine running = 60 sec.

. * Poor connection
¢ Engine warm-up state

» Short to ground in harness
HO2S(B2/S2)
« PCM

Threshold value » The voltage of HO2S(B2/S2)  0.04V

« Continuous

Diagnosis Time (more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles
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FL -290 FUEL SYSTEM

SPECIFICATION  essoonn

(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO?2S signal at open circuit

(Pumping current OFF) Approx.  0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V
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SCHEMATIC DIAGRAM  ecosrror

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
Lm 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - . 2 PCM C144-B (70) Heater [B1/S1] Control
| = . ,‘ég -HO2S [BY/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rela; Battery Voltage (B+
L 2 E? - Heater [B2/S1] Control : y Y ge (B+)
3 = 2 PCM C144-B (67) Heater [B2/S1] Control
r‘S . ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 128 - GND 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= . =g 12 [B1/S2] Signal 3 PCM C144-B (50) | HO2S [B1/S2] Signal
v [31-GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
{73 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) | Heater [B2/S2] Control
FS . lacuhiC2hibaleiSiona 3 PCM C144-B (52) | HO2S [B2/S2] Signal
v Eg - GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] i
( DOHOHHOOBVEHEHODH 00000006
G@@B DOHHDOTHSDDH DB DD DE DD
4\l N \N @ | :ﬂ]: :@: :U
€9696867EE1Eo)6463)E2ENEVANABNE NacKasXaasaial)
e BN EDEEBENEEENENE26D
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] ﬂ U
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] Cl44-B
HO2S [Bank 2/Sensor 2] PCM

UFBG250B
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SIGNAL WAVEFORM AND DATA  erssases

rre M esv 1.es [OEGED

FMIN:=- 19.4mV AVE: 552.7mV HMAKX: 878.6mY
FMIN: 575.8mY AVE: 887.6mV HAKX: 976. 8Bnl

THOLD| [TINE] .|GI.~ID T [chnL] [nENU]

Fig) Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)
SEPFL6415N
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. At higher engine
RPM, the switching frequency increases.

MONITOR DTC STATUS  exceeus

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHKEM DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED!

NUMBER OF DTC : 1 ITEMS
|HELP| | ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES
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Go to "Terminal and connector inspection” procedure.

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

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

TERMINAL AND CONNECTOR INSPECTION  eoearsre

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  ecoe2156

1. IG "OFF" and disconnect HO2S(B2/S2)

2. IG"ON"

3. Measure voltage between terminal 3 of HO2S(B2/S2) harness connector and chassis ground.

Specification : Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?

YES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eprezn1s

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.
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Fr i esv 1.8s [N EL

FIIN: = 19.4mV AVE: 55Z.7mV MaAK: 87Y8.onl
FIIN: 575.8mY AVE: 8O7.6mV MAK: 976.8Bnl)

ThHoLD| [TINE] .|GII~ID TchNL] [MENU]
Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N

4) s the sensor switching properly?
=S

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) IG "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage

4) Is the sensor normal?
YES

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

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  ecrosris

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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DTC TROUBLESHOOTING PROCEDURES FL -295

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -296 FUEL SYSTEM
IDTC P0158 HO2S CIRCUIT HIGH VOLTAGE (BANK 2 / SENSOR 2)

COMPONENT LOCATION  essscazs

Refer to DTC P0157.

GENERAL DESCRIPTION  ecseoe7s

Refer to DTC P0157.

DTC DESCRIPTION  ezsorsi2

Checking output signals from HO2S under detecting condition, if an output signal is above 1.3V for more than predeter-
mined time, PCM sets P0158. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  eporesss

Item Detecting Condition Possible cause

DTC Strategy e Monitor signal voltage

e Battery voltage = 10V
Enable Conditions  Engine running = 60 sec.

. e Poor connection
e Engine warm-up state

e Short to battery in harness

Threshold value + The voltage of HO2S(B2/S2) 1.3V + HO25(B2/S2)
e PCM
Diagnosis Time gyl Jaas
9 (more than 12.5 sec.failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles
SPECIFICATION  e74roass
(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit

(Pumping current OFF) Approx. 0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V

SCHEMATIC DIAGRAM  esoorr2s

Refer to DTC P0157.

SIGNAL WAVEFORM AND DATA  erseasce

Refer to DTC P0157.
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MONITOR DTC STATUS  ecoopsps

Refer to DTC P0157.

TERMINAL AND CONNECTOR INSPECTION  epserpss

Refer to DTC P0157.

SIGNAL CIRCUIT INSPECTION  erspseen

1. 1G "OFF" and disconnect HO2S(B2/S2) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B2/S2) harness connector and chassis ground.

Specification :
Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

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

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  e2008e8e

1. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

R M esv 1.es [N G

FIIN:=- 19.4mV AVE: 55Z.7nV HMAX: 878.onl
FIIN: 575.8mY AVE: 887.6mY HMAXK: 976.8nl

THOLD | [TINE] .|GII~II) TTchNL] [MENU|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N
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4) s the sensor switching properly?
YES

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) Is the sensor normal?

=S

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

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

[ NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  essssas0

Refer to DTC P0157.
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2)

DTC P0160 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 2 / SENSOR

COMPONENT LOCATION

Refer to DTC P0157.

GENERAL DESCRIPTION

EA953FO0

Refer to DTC P0157.

DTC DESCRIPTION

E05D96B6

E6879410

0

Checking output signals from HO2S under detecting condition, if an output voltage is approx.0.45V or 3.5V for more
than predetermined time, PCM sets P0160. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till

consecutive 2 driving cycle.

DTC DETECTING CONDITION

E01753E4

Iltem

Detecting Condition

Possible cause

DTC Strategy .

Monitor signal voltage

Enable Conditions

e Battery voltage = 10V
» Engine running = 60 sec.
e Engine warm-up state

¢ No disable faults
e Poor connection
Case 1 e 1.2V < VOItage of HO2S = 3.9V ° Open in harness
Thresh- (at pumping current ON) « HO2S(B2/S2)
e PCM
oldvalue |~ ., | '+ 0415V = Voltage of HO2S =< 0.515V
(at pumping current OFF)

« Continuous

Diagnosis Time (more than

76.5 sec.failure for every 90 sec.test)

MIL On Condition e 2 Driving C

ycles

SPECIFICATION

E2A07954

(REFERENCE ONLY)

Test Condition

HO2S Voltage(Sensorl)

HO2S Voltage(Sensor2)

HO2S Signal at idle after warm-up

Signal is normally switching from rich
to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit
(Pumping current OFF)

Approx.

0.45v

HO2S signal at open circuit
(Pumping current ON)

Approx.

3.5V

SCHEMATIC DIAGRAM  eirre720

Refer to DTC P0157.
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SIGNAL WAVEFORM AND DATA  eszors7c

Refer to DTC P0157.

MONITOR DTC STATUS  eorssseo

Refer to DTC P0157.

TERMINAL AND CONNECTOR INSPECTION  esecccic

Refer to DTC P0157.

SIGNAL CIRCUIT INSPECTION  esap930

1. 1G "OFF" and disconnect HO2S(B2/S2) connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 3 of HO2S(B2/S2) harness connector and chassis ground.

Specification :
Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

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

Repair open in harness, and go to "Verification of Vehicle Repair” procedure.

GROUND CIRCUIT INSPECTION  eccrrsis

1. 1G "ON" and disconnect HO2S(B2/S2) connector.
2. Measure voltage between terminal 3 of HO2S(B2/S2) harness connector and chassis ground.

3. Measure voltage between terminals 3 and 4 of HO2S(B2/S2) harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

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

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -301

COMPONENT INSPECTION  &7osoa10

1. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

R Sl esv 1.e0s [ OEN

MIN:= 19.4mU AVE: 552.7nU HAXK: 878.6nU
FIN: 575.8mV AVE: BA7.6mY HAK: 976.8mY

'| HOILD.| |T'1r1i:| .|GI.‘~II) '| |CHHL| '| HE.HU.|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SEPFL6416N
4) Is the sensor switching properly?
VES

Go to "Check HO2S" as indicated below.

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

2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage

4) Is the sensor normal?
YES

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

Substitute with a known - good HO2S and check for proper operation. If the problem is corrected, go to
"Verification of Vehicle Repair" procedure.
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FL -302 FUEL SYSTEM

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR esiseacs

Refer to DTC P0157.
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DTC TROUBLESHOOTING PROCEDURES FL -303

DTC P0171 SYSTEM TOO LEAN (BANK 1)
DTC P0174 SYSTEM TOO LEAN (BANK 2)

GENERAL DESCRIPTION  esecorco

In order to provide the best possible combination of drivability, fuel economy and emission control, the PCM uses a closed
loop air/fuel metering system. The PCM monitors the HO2S signal voltage and adjusts fuel delivery as needed. Changes
in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal fuel trim value is around
0%. The PCM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel is indicated by fuel trim
values that are above 0%. The PCM will reduce fuel when the HO2S signal is indicating a rich condition. Reduction in
fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set when the amount reaches
excessive levels because of a lean or rich condition.

DTC DESCRIPTION  esz67s76

Checking the fuel trim value under detecting condition, if its average exceeds the limit over certain period, PCM sets
P0171/P0174. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  essszs37

Item Detecting Condition Possible cause

DTC Strategy e Monitor the fuel trim value

e Engine at operating temperature
e Drive at a steady speed over 5 minutes (
Vehicle speed =< 130km/h)

Enable Conditions ¢ 60 (140 ) = Engine coolant temperature .
< 115 (239 ) » Air leakage
» No disabling faults (DTCs related to HO2S, D Lpmenin

e PCV valve stuck

purge valve,catalyst ) . Clogging of injector

e Average of short term fuel trim 0.8 and Average
of long term fuel trim 1.2

Threshold value

Diagnosis Time « Continuous

MIL On Condition e 2 Driving Cycles

MONITOR DTC STATUS  ezszse0s

1. Monitor DTCs related to MAFS, MAPS, ECTS, Injector or CVVT items with scantool.

2. Are related DTCs present?

YES

Do all repairs associated with those codes before proceeding with this procedure.

Go to "System Inspection" procedure.

SYSTEM INSPECTION  erraosco
1. Check air leakage
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FL -304 FUEL SYSTEM

1) Visually/physically inspect the intake/exhaust system for 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?

YES

Repair or replace it which has a problem, and go to "Verification of Vehicle Repair" procedure.

Go to "Check the fuel line" as follows
2. Check the fuel line
1) Check the fuel line for following items
Connector connection state

Damage/ connection state for vacuum hoses connected to fuel line
Bent/ pressed/ twisted fuel line or fuel leakage

2) Has a problem been found?
YES

Repair or replace it which has a problem, and go to " Verification of Vehicle Repair" procedure.

Go to "Check fuel pressure™ as follows
3. Check fuel pressure

[L| NOTE

1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When working on
fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and keep sparks and
open flames away.

2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure before
disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle components.

1) 1G "OFF" and disconnect Fuel Pump Relay in Junction Box.

2) Start-up and wait until it stops itself.

3) IG "OFF" and connect Fuel Pump Relay.

4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor.

5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure
gauge or connection part.

6) Measure the fuel pressure at idle.

Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 [/ , 54.3 ~55.8 psi)
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DTC TROUBLESHOOTING PROCEDURES FL -305

7) s the measured fuel pressure within specifications ?

YES

Go to "Component Inspection” procedure.

Repair or replace according to the below table. And then, go to " Verification of Vehicle Repair"procedure.

Condition Possible Cause

. Fuel filter,fuel pressure regulator, in-tank fuel
Fuel Pressure is too low
hose or the fuel pump

Fuel Pressure is too high Fuel pressure regulator, hose or pipe

COMPONENT INSPECTION  ecoacorr
1. Check PCV
1) 1G "OFF" and remove PCV valve from rocker cover.

2) Insert a thin stick into the PCV valve from the threaded side and verify that the plunger is moving.

3) Is the PCV valve normally moving?

n

Go to "Check injector" as follows.

Replace it, and go to "Verification of Vehicle Repair" procedure.
2. Check injector for normal operation
1) Start engine.
2) Check for RPM drop during injector actuation test.
3) Is there any cylinder with no change in RPM or only a small change in RPM?

=S

Clear DTC and Test-drive under enable conditions above-mentioned. After the test, If this DTC is set, go to
"Inspection  Repair" procedure. If not, troubleshooting is completed.

Replace injector, and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  e7s7a400

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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FL -306 FUEL SYSTEM

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -307

DTC P0172 SYSTEM TOO RICH (BANK 1)
DTC P0175 SYSTEM TOO RICH (BANK 2)

GENERAL DESCRIPTION  essszr1r

In order to provide the best possible combination of drivability, fuel economy and emission control, the PCM uses a closed
loop air/fuel metering system. The PCM monitors the HO2S signal voltage and adjusts fuel delivery as needed. Changes
in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal fuel trim value is around
0%. The PCM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel is indicated by fuel trim
values that are above 0%. The PCM will reduce fuel when the HO2S signal is indicating a rich condition. Reduction in
fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set when the amount reaches
excessive levels because of a lean or rich condition.

DTC DESCRIPTION  esaeassc

Checking the fuel trim value under detecting condition, if its average exceeds the limit over certain period, PCM sets
P0172/P0175. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  err249:e

Item Detecting Condition Possible cause
DTC Strategy e Monitor the fuel trim value
e Engine at operating temperature
e Drive at a steady speed over 5 minutes (
Vehicle speed =< 130km/h)
Enable Conditions ¢ 60 (140 ) = Engine coolant temperature

< 115 (239 )
No disabling faults (DTCs related to HO2S,
purge valve,catalyst )

Threshold value

Average of short term fuel trim 1.2 and Average
of long term fuel trim 0.8

Diagnosis Time .

Continuous

MIL On Condition .

2 Driving Cycles

» Blocking of intake system
» Fuel leakage in injector
» Improper fuel pressure

MONITOR DTC STATUS  esasspes

1. Monitor DTCs related to MAFS, MAPS, ECTS, Injector or CVVT items with scantool.

2. Are related DTCs present?

YES

Do all repairs associated with those codes before proceeding with this procedure.

Go to "System Inspection" procedure.

SYSTEM INSPECTION

E264BD54

1. Check blocking of intake system
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FL -308 FUEL SYSTEM

1) Inspect the intake system for the following items:
Throttle body gasket and damage
Blocking in intake manifold and injector caused by any foreign substance

2) Has a problem been found?

YES

Repair or replace it, and go to "Verification of Vehicle Repair" procedure.

Go to " Check fuel pressure" as follows.
2. Check fuel pressure

LI NOTE

1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When working on
fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and keep sparks and
open flames away.

2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure before
disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle components.

1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box.

2) Start the engine and wait until the engine stalls.

3) IG "OFF" and connect Fuel Pump Relay.

4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor.

5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure
gauge or connection part.

6) Measure the fuel pressure at idle.

Specification : 374.6 ~ 384.4 kPa(3.82 ~3.92 /[ , 54.3 ~ 55.8 psi)

7) Is the measured fuel pressure within specifications ?

M=)

Go to "Check fuel leakage in injector" as follows.

Repair or replace according to the below table. And then, go to " Verification of Vehicle Repair"procedure.

Condition Possible Cause

Fuel filter,fuel pressure regulator, in-tank fuel

Fuel Pressure is too low
hose or the fuel pump

Fuel Pressure is too high Fuel pressure regulator, hose or pipe

3. Check fuel leakage in injector

1) 1G "OFF" after checking the fuel pressure test.
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DTC TROUBLESHOOTING PROCEDURES FL -309

2) Stop engine and check for a change in the fuel pressure gauge reading for 5 minutes.

Specification : After engine stops, fuel gauge reading is maintained for 5 minutes.

3) Is the fuel gauge reading maintained ?

YES

Clear DTC and Test-drive under enable conditions above-mentioned. After the test, If this DTC is set, go to
"Inspection  Repair" procedure. If not, troubleshooting is completed.

There is a fuel leakage in injector. Replace it, and go to " Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essooros
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -310 FUEL SYSTEM
IDTC P0196 ENGINE OIL TEMP. SENSOR RANGE / PERFORMANCE

COMPONENT LOCATION  eespzses

—

72 A

‘k\él(:‘%\ )
Sal >

SGHFL7315N

GENERAL DESCRIPTION  eeasses

The fluid of the CVVT is the engine oil and its density changes according to the engine oil temperature. At this time
the QOil Temperature Sensor (OTS) helps compensate against the temperature differences. The Oil Temperature Sensor
measures the engine oil temperature before the engine oil comes into the Oil-flow Control Valve (OCV).

According to the measured temperature, the Engine Control Module (PCM) compensates the oil-flow control valve oper-
ation time.

DTC DESCRIPTION  escaonoc

Checking the oil temperture , coolant temperature and intake air temperature every 25 sec. under detecting condition, if
the difference in temperature at start-up exceeds threshold value, PCM sets P0196. MIL(Malfunction Indication Lamp)
turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ee2rrear

ltem Detecting Condition Possible cause

« Determines if the oil temperature value is rational,

DTC Strategy compared to coolant and intake air temperature.

Enable | Casel » Engine run time after startup 30 sec
Condi- » Soak period required 300 min
tions Case2 « Minimum engine run time 800 sec
Casel  The difference in temperature between oil aond « Faulty OTS
coolant temperatures at startup. 35 (63°F) « PCM
Thresh- - - -
old value * The difference in temperature between oil
Case2 temperature and intake air temperature at
startup amp;amp;gt; 35 (63°F)

« Continuous
(More than 800 sec.)

MIL On Condition « NO MIL ON(DTC only)

Diagnosis Time

WWW.DIGITALKHODRO.COM

021 62 99 92 92

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -311

SPECIFICATION  eceopecs

Temperature( / ) Resistance(kQ )
20 /-4 16.52kQ
20 / 68 2.45kQ
80 /176 0.29kQ

SCHEMATIC DIAGRAM  esaesr1

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OTS (C135) PCM (C144-B)
2 = Terminal Connected to Function
134- GND 1 PCM C144-B (4) OTS Signal
1 = ) 2 PCM C144-B (34) Sensor ground
{4 - OTS Signal
[HARNESS CONNECTORS] —

— [
DEDIDECLEEDTO0006 0000
DEOIDETEEDEDDIDEDELD
= i 0 )
OHEHEHNEDEDEROEEE@ER@
EEEHEREVEENEERERE

C

OTS Cl44-B
PCM

Ao

UFBG256A

MONITOR DTC STATUS  eer270a7

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu.

4) Read "DTC Status" parameter.
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FUEL SYSTEM

1.1 DPIAGHNOSTIC TROUBLE CODES

PHHEX DTC TITLE

NUHMBER OF DTC : 1 ITEHS

|HELP | |ERaS | |FLOW | | INFO| | PART |

PHEHEX DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

5)

Is "Present” Fault displayed?

YES

Go to "Component Inspection" procedure.

SGHFL7305L

Fault is intermittent caused by PCM memory was not cleared after repair. Erase DTC and drive the vehicle
to satisfy the enable condition then, go to " Component Inspection” procedure.

COMPONENT INSPECTION  eorsszzo

1. Check resistance of OTS

1)
2)
3)
4)

5)

IG "ON"  ENG "OFF"

Monitor Oil Temperature parameter on the scantool

IG "OFF" ENG "OFF"

Disconnect OTS connector.

Measure resistance between terminal 1 and 2 of OTS connector after checking out the oil temperature with

scantool

SPECIFICATION :

Temperature( / ) Resistance(kQ )
-20 /-4 16.52kQ
20 / 68 2.45kQ
80 /176 0.29kQ
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DTC TROUBLESHOOTING PROCEDURES FL -313
1.2 CURRENT DATA @5/79
A
c135 % |COOLANT TEMP. SNSR 195.8°F |m
L ors Signa e 4011 TEMPERATURE 281.2F
5 OTS Ground % |[INT. AIR TEMP. SNSR 9.8 °F
MAL. INDICATOR LAMP OFF
BATTERY VOLTAGE 12.3 VY
MAIN RELAY ON
MASS AIR FLOW 1.1 gss
MAP SENSOR 14.5 psi
Y

6) Is the measured resistance within specification ?

YES

Go to "Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR crisies

[F14 | [sceN| [FULL| [PART | |GRPH]| [HELP|

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -314 FUEL SYSTEM
IDTC P0197 ENGINE OIL TEMP. SENSOR LOW INPUT

COMPONENT LOCATION  eaesicos

Refer to DTC P0196.

GENERAL DESCRIPTION  eseresso

Refer to DTC P0196.

DTC DESCRIPTION  eaztrcon

Checking output signals from oil temperture sensor every 15 sec. under detecting condition, if an signal is low for more
than 12.5 sec., PCM sets P0197. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.

DTC DETECTING CONDITION  eesirs2s

Item Detecting Condition Possible cause
DTC Strategy e Signal low
Enable Case 1 * Engine running 60 sec
Condi- » Coolant temperature 110 (230 )

tions Poor connection

Case 2 e Engine running 90 sec. » Short to ground in harness
Thresh old value + Oil temperature sensor’s signal 0.1V giclzlt/tlamp.sensor
Diagnosis Time | [P E
(More than 12.5 sec.failure for every 15 sec.test)
MIL On Condition e 2 Driving Cycles
SPECIFICATION  eopssase
Temperature( / ) Resistance(kQ )

20 /-4 16.52kQ

20 /68 2.45kQ

80 /176 0.29kQ

SCHEMATIC DIAGRAM  erecrrrr

Refer to DTC P0196.

MONITOR DTC STATUS  esoesazo

Refer to DTC P0196.

TERMINAL AND CONNECTOR INSPECTION  ezes02s8
Refer to DTC P0196.
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DTC TROUBLESHOOTING PROCEDURES FL -315

SIGNAL CIRCUIT INSPECTION  ecrrcsor
1. Check Voltage

1) IG"OFF" ENG "OFF"

2) Disconnect OTS connector

3) IG"ON" ENG "OFF"

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

Specification : Approx. 5V

5) Is the measured voltage within specification ?
YES

Go to " Component Inspection" procedure.

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

COMPONENT INSPECTION  epososss

1. Check resistance of OTS
1) IG "ON" ENG "OFF"
2) Monitor Oil Temperature parameter on the scantool
3) IG"OFF" ENG "OFF"
4) Disconnect OTS connector.

5) Measure resistance between terminal 1 and 2 of OTS connector(Component Side)

SPECIFICATION :

Temperature( / ) Resistance(kQ )
20 /-4 16.52kQ
20 /68 2.45kQ
80 /176 0.29kQ
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FL -316 FUEL SYSTEM

C135

1. OTS Signal
2. OTS Ground

SBLF26487L
6) Is the measured resistance within specification ?
YES

Go to "Check PCM" as follows.

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

2. Check PCM
1) Ignition "OFF" and Connect Scantool
2) Ignition"ON "  Engine "OFF"
3) Select simulation function on scantool.

4) Simulate voltage at terminal "1" of OTS signal harness connector.

1.5 SINMU-3CAN

0OIL TEHMFERATURE 19.8 °F
ENGAGED GEAR a

EXHAUST GAS TEHMP. 14818°F
KNOCK RETARD-CYLG 8.a8 °

1. OTS Signal
2. OTS Ground

SIMULATION OF VOLTAGE

3.68 V

( CH B ONLY )
IMETR| [SIML| | + || — |[Fix |

SBLF26489L
5) Does the OTS signal value changes according to simulation voltage ?
YES

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure
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DTC TROUBLESHOOTING PROCEDURES FL -317

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  easse60

Refer to DTC P0196.
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FL -318 FUEL SYSTEM
IDTC P0198 ENGINE OIL TEMP. SENSOR HIGH INPUT

COMPONENT LOCATION  eapssss

Refer to DTC P0196.

GENERAL DESCRIPTION  escsri1o

Refer to DTC P0196.

DTC DESCRIPTION  esrsatc0

Checking output signals from oil temperture sensor every 15 sec. under detecting condition, if an signal is high for more
than 12.5 sec., PCM sets P0198. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.

DTC DETECTING CONDITION  esrr2asp

Item Detecting Condition Possible cause
DTC Strategy e Signal low
Enable Case 1 * Engine running 60 sec _
Conti + Coolant temperature 110 (230 ) * Poor connection
tions e Open or short to battery
Case 2 e Engine running 90 sec. in signal harness
. " e Open in ground harness
Thresh old value + Oil temperature sensor’s signal 4.9V . Oiltemprsensor
Diaanosis Time e Continuous * PCM
9 (More than 12.5 sec.failure for every 15 sec.test)
MIL On Condition e 2 Driving Cycles

SPECIFICATION  ezscapar

Temperature( / ) Resistance(kQ )
-20 /-4 16.52kQ
20 /68 2.45kQ
80 /176 0.29kQ

SCHEMATIC DIAGRAM  esopesos

Refer to DTC P0196.

MONITOR DTC STATUS  eosacszo

Refer to DTC P0196.

TERMINAL AND CONNECTOR INSPECTION  essps10a
Refer to DTC P0196.
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DTC TROUBLESHOOTING PROCEDURES FL -319

SIGNAL CIRCUIT INSPECTION  ezspssst
1. Check Voltage

1) 1G "OFF" ENG "OFF"

2) Disconnect OTS connector

3) IG"ON" ENG "OFF"

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

Specification : Approx. 5V

5) Is the measured voltage within specification ?
YES

Go to "Ground Circuit Inspection” procedure.

Go to "Check open in harness" as follows.
2. Check open in harness
1) 1G "OFF" ENG "OFF"
2) Disconnect OTS and PCM connector.

3) Measure resistance between terminal 1 of OTS harness connector and terminal 4 of PCM harness connec-
tor(C144-B).

Specification : Approx. below 1Q

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

Repair or replace open in harness, and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ersrss0s

1. IG "OFF" ENG "OFF"

2. Disconnect OTS connector and IG "ON"

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

4. Measure voltage between terminals 1 and 2 of OTS harness connector.

Specification : Measurement "A" - Measurement 'B’ = Approx. below 200mV

5. Is the measured voltage within specification ?
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FL -320 FUEL SYSTEM

YES

Go to "Component Inspection" procedure

Repair or replace contact resistance or open in harness and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esosssrr

1. Check resistance of OTS
1) 1G "ON" ENG "OFF"
2) Monitor Oil Temperature parameter on the scantool
3) IG"OFF" ENG "OFF"
4) Disconnect OTS connector.

5) Measure resistance between terminal 1 and 2 of OTS connector(Component Side)

SPECIFICATION :

Temperature( / ) Resistance(kQ )
20 /-4 16.52kQ
20 /68 2.45kQ
80 /176 0.29kQ
C135

1. OTS Signal
2. OTS Ground

SBLF26487L
6) Is the measured resistance within specification ?

=S

Go to "Check PCM" as follows.

Substitute with a known - good OTS and check for proper operation. If the problem is corrected, replace OTS
and go to "Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -321

2. Check PCM
1) Ignition "OFF" and Connect Scantool
2) Ignition"ON "  Engine "OFF"
3) Select simulation function on scantool.

4) Simulate voltage at terminal "1" of OTS signal harness connector.

1.5 SINMU-5CaAN

- F
0IL TEMPERATURE 19.8 'F
ENGAGED GEAR a
EXHAUST GAZ TEHP. 14818° F
KNOCK RETARD-CYLG a.88 °
¥ 1. OTS Signal

STHULATION OF UOLTAGE 2. OTS Ground

3.68 V

( CH B ONLY )
[METR] [SIML| | + || — |[F1x8 |

SBLF26489L
5) Does the OTS signal value changes according to simulation voltage ?
YES

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

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

[LI|NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  e7ossp2

Refer to DTC P0196.
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FL -322 FUEL SYSTEM
IDTC P0217 ENGINE COOLANT OVER TEMPERATURE CONDITION

COMPONENT LOCATION  eatesarr

SGHFL7315N

GENERAL DESCRIPTION  eossopss

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

DTC DESCRIPTION  eseacss2

Checking the coolant temperature under detecting condition, if the coolant temperature exceeds the threshold temperature
under normal operation loads, PCM sets P0217. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts
till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eoraseas

Item Detecting Condition Possible cause

DTC Strategy ¢ Monitor the coolant temperature

» Coolant sensor is normal

« No disabling faults present(DTCs related to
MAFS/MAPS, catalyst, fuel system or engine
oil temperature sensor)

* Coolant Temperature at startup 45 (113 °F)

¢ Engine running

e Coolant temperature 50 (122 °F)

 Intake air temperature 35 (95 °F)

Enable Conditions

« ECTS

» Coolant temperature = 110 (230 °F)(Average

Thresh old value
airflow 30 g/sec and filtered airflow 50 g/sec)

Diagnosis Time « Once per driving cycle ( about 2 minutes)
MIL On Condition « NO MIL ON(DTC only)
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FL -323

EB75509C

SPECIFICATION

Temp. ( /) Resistance (kQ) Temp. ( [/ ) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59
0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59
SCHEMATIC DIAGRAM  ecisian2
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C101) PCM (C144-B)
3 Terminal Connected to Function

2

1

—» Cluster

[7-ECTS signal

=
{33-GND

1

PCM C144-B (33)

Sensor ground

2

Cluster

3

PCM C144-B (7)

ECTS Signal

[HARNESS CONNECTORS]

C101

ECTS

s

i

DOOHOEDEHHDO00000000
DOOYOSDEDDD DY DDDIDD)

= L) U )
EPEOHHENRONERDEEVERRE)
EEECHEERRENEENEERERE

J 0 LT

C144-B
PCM

MONITOR DTC STATUS

1. Check DTC Status

E1729B8E

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

2) 1G "ON".

3)
DTCs menu.

4) Read "DTC Status" par

ameter.

WWW.DIGITALKHODRO.COM

UFBG242A

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
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FUEL SYSTEM

1.1 DPIAGHNOSTIC TROUBLE CODES

PHHEX DTC TITLE

NUMBER 0OF DTC 1 ITEHS

|HELP | |ERaS | |FLOW | | INFO| | PART |

PHEHEX DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.“OFF
PRESENT.-HISTORY
DIAGNOSIE FINISHED!

5) Is "Present" Fault displayed?

=S

Go to "Component Inspection" procedure.

Fault is intermittent, go to “Verification of vehicle Repair" procedure.

COMPONENT INSPECTION

E1B7D29F

1. IG "OFF" and disconnect ECTS connector.

2. Remove it.

SGHFL7305L

3. Measure resistance between terminals 1 and 3 of ECTS connector as the temperature rises.

SPECIFICATION :

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59

1. ECTS Ground
2. To Gauge
3. ECTS Signal

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -325

4. Are the measured resistance within specification?

M=)

Clear DTC and Test-drive under enable conditions above-mentioned.

After the test, If this DTC is set, recheck it thoroughly. If not, it is intermittent fault, go to "Verification of vehicle Repair"
procedure.

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

VERIFICATION OF VEHICLE REPAIR ens2iscr

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-

tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -326 FUEL SYSTEM

DTC P0222 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
LOW INPUT

COMPONENT LOCATION  esocssss

SGHFL7316N

GENERAL DESCRIPTION  epsacoaa

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1

2 and Accelerator Position Sensor(APS) 1 2. TPS1 2 are sharing the same source voltage and ground.The throttle
valve opening is control by throttle motor which is controlled by Engine Control Module(PCM).The opposite position indi-
cator shows inverted signal characteristics. TPS1 output voltage increases smoothly in proportion with the throttle valve
opening angle after starting. TPS2 output voltage decreases in inverse proportion with the throttle valve opening angle
after starting. TPS provides feedback to the PCM to control the throttle motor in order to control the throttle valve opening
angle properly in response to the driving condition.

DTC DESCRIPTION  esrcosos
Checking output signals from TPS2 every 8.5 sec. under detecting condition, if an output signal is below 0.25V for more

than 0.1 sec, PCM sets P0222. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  ezsccect

Iltem Detecting Condition Possible Cause

DTC Strategy * signal low « Poor connection

Enable condition * IG "ON" * Open or short to ground
in power harness

threshold value + The signal voltage of TPS  0.25V . Open or short to ground
diagnosis time » Continuous in signal harness
9 (more than 0.1 sec. failure for every 8.5 sec.test) * TPS
MIL ON condition » 2 driving cycles " PCM
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FL -327

SPECIFICATION  ecagesso

Throttle opening ( ° ) Output voltage(V) [Vref=5.0]

TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8V
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V 0.0v

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

FL -328

021 62 99 92 92

FUEL SYSTEM

SCHEMATIC DIAGRAM  ezspzes

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

[HARNESS CONNECTORS]

C124

ETC Module (C124) PCM (C144-B)
TPS 1 4 ~ Terminal Connected to Function
[ 16 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2 ETC Motor [+] Control
! [48 - TPS 1 Signal 2 ) otor [+] Contro
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 - GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TPs2 |1 -
[13 - Reference Voltage (+5V) 6 PCM C144-B (57) TPS 2 Signal
6 ~ 7 PCM C144-B (48) TPS 1 Signal
< 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5 e
[58 - GND
ETC MOTOR| 2 -
12 - ETC Motor [+]
3 K
{1 - ETC Motor [-]
fe—

¢ DOOHHELEOEDHDOO00O08000 O
DHODDDHOSHDDDD DD DD DE DA

(= it (i) )

696968ED60E3)69166216 DEEBANacKasIada2aD
€I I 96IENENEE164631626D)

J L

S

AN
ETC MODULE C144-B
PCM
UFBG236A
SIGNAL WAVEFORM AND DATA  eaessiar
FR M 1.0v EES [E1.6v FR MR 1.6v EEE ME1.6v
MIN: 2.7 U AVE: 3.3V HaH: 4.4 U HIN: 7B.8nV AVE: 2.8 UV HaH: 4.2 U

MIN: 585.4mU AVE: 1.6 V HaAH:

2.3V HIN: 717.5nU AVE: 2.2 U HaK: 5.8V

N N
[zoon] [cugs]

Loy
[RECD | [MENU |

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

Hit the accelerator at IG ON

WWW.DIGITALKHODRO.COM

Open the throttle valve by force at IG ON

EGRF604Z
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DTC TROUBLESHOOTING PROCEDURES FL -329

MONITOR DTC STATUS  eizcoa02

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status” parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS| |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  epsscrs?

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 -330 FUEL SYSTEM

Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  esri7207

1. IG "OFF" and disconnect TPS connector.
2. 1G "ON" and ENG "OFF"

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

Specification : Approx. 5V

4. |s the measured voltage within specification ?
M =S
Go to "Signal circuit inspection" procedure.

Repair open or short to ground in power harness, and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eeiecais
1. Check short to ground in harness
1) IG "OFF" and disconnect TPS connector and PCM connector.
2) Measure resistance between terminal 6 of TPS harness connector and chassis ground.

3) Measure resistance between terminals 6 and 5(8) of TPS harness connector.

Specification : Infinite

4) 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 open in harness
1) IG "OFF" and disconnect TPS connector and PCM connector.

2) Measure resistance between terminal 6 of TPS harness connector and terminal 57 of PCM harness connec-
tor(C144-B).

Specification : Below 1Q

3) Is the measured resistance within specification?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -331

Go to " Component Inspection" procedure.

Repair open in harness, and go to "Verification of Repair" procedure.

COMPONENT INSPECTION  ee7s7sas
1. Check TPS
1) IG "OFF" and disconnect TPS connector.

2) Measure resistance between terminals 1 and 5 of TPS connector.(Component side)

Specification : 2.7 ~ 4.1kQ

Cl24

. TPS 2 Reference Voltage (+5V)
. ETC Motor [+] Control

. ETC Motor [-] Control

TPS 1 Reference Voltage (+5V)
TPS 2 Ground

TPS 2 Signal

. TPS 1 Signal

. TPS 1 Ground

PN UTAWN

SBLF26496L

3) Is the measured resistance within specification?

YES

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

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

(L NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

/1% CAUTION

Procedure of ETS Initialization

1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)

3. Turnignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR esscerrs

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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FL -332 FUEL SYSTEM

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -333

DTC P0223 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  euesrez

Refer to DTC P0222.

GENERAL DESCRIPTION  eosparrs

Refer to DTC P0222.

DTC DESCRIPTION  eepeessc

Checking output signals from TPS2 every 8.5 sec. under detecting condition, if an output signal is above 4.75V for more
than 0.1 sec., PCM sets P0223. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2

driving cycle.

DTC DETECTING CONDITION  eczrsacs

Possible Cause

ltem Detecting Condition
DTC Strategy e Signal High
Enable condition ¢ IG "ON"

e Poor connection

threshold value

e The signal voltage of TPS  4.75V

e Short to battery in signal
harness

diagnosis time

¢ Continuous

(more than 0.1 sec. failure for every 8.5 sec.test)

e Open in ground harness
 TPS
« PCM

MIL ON condition

e 2 driving cycles

SPECIFICATION

E9583B29

Output voltage(V) [Vref=5.0]
Throttle opening ( °)

TPS1 TPS2
0° 0.0V 5.0V
10° 0.5V 4.5V
20° 0.9V 4.1V
30° 1.4v 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8V
80° 3.6V 1.4V
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V 0.0v

WWW.DIGITALKHODRO.COM
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FL -334 FUEL SYSTEM

SCHEMATIC DIAGRAM  esssrceo

Refer to DTC P0222.

SIGNAL WAVEFORM AND DATA  esosrss

Refer to DTC P0222.

MONITOR DTC STATUS  eocossor

Refer to DTC P0222.

TERMINAL AND CONNECTOR INSPECTION  eseo20n7

Refer to DTC P0222.

SIGNAL CIRCUIT INSPECTION  eiss3asr
1. Check voltage
1) IG "OFF" and disconnect TPS connector.
2) IG "ON and ENG "OFF"

3) Measure voltage between terminal 6 of TPS harness connector and chassis ground.

Specification : Approx. 0V

4) Is the measured voltage within specification?
YES

Go to "Ground Circuit Inspection” procedure.

Go to "Check short to battery in harness" as follows.
2. Check short to battery in harness
1) IG "OFF" and disconnect TPS connector and PCM connector.
2) Measure resistance between terminals 1 and 6 of TPS harness connector.
3) Measure resistance between terminals 4 and 6 of TPS harness connector.
4) Measure resistance between terminals 2 and 6 of TPS harness connector.

5) Measure resistance between terminals 3 and 6 of TPS harness connector.

Specification : Infinite

6) Is the measured resistance within specification?

=S
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DTC TROUBLESHOOTING PROCEDURES FL -335

Go to " Ground Circuit Inspection" procedure.

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eaozeass

1. IG "OFF" and disconnect TPS connector.

2. IG "ON" and ENG "OFF"

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

4. Measure voltage between terminals 1 and 5 of TPS harness connector.

Specification : Measurement "A" - Measurement 'B’ = Approx. below 200mV

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

Repair open or contact resistance inharness, and go to "Verification of Vehicle Repair: procedure.

COMPONENT INSPECTION  eagsoeaa

1. Check TPS
1) 1G "OFF" and disconnect TPS connector.

2) Measure resistance between terminals 1 and 5 of TPS connector.(Component side)

Specification : 2.7 ~ 4.1kQ

Cl24

. TPS 2 Reference Voltage (+5V)
. ETC Motor [+] Control

. ETC Motor [-] Control

TPS 1 Reference Voltage (+5V)
TPS 2 Ground

TPS 2 Signal

. TPS 1 Signal

. TPS 1 Ground

ONOUAWN P

SBLF26496L
3) Is the measured resistance within specification?
YES

Substitute with a known - good PCM and check for proper operation. If the problem is corrected, replace PCM
and go to "Verification of Vehicle Repair" procedure.
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FL -336 FUEL SYSTEM

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

/1 CAUTION

Procedure of ETS Initialization

1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)

3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  eis0s308

Refer to DTC P0222.
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DTC TROUBLESHOOTING PROCEDURES FL -337
IDTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION  e23epsss

Fuel Pump Relay

SGHFL7317N

GENERAL DESCRIPTION  eseerros

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

DTC DESCRIPTION EDECABES

Checking fuel pump relay circuit continuously under detecting condition, if open or short in the circuit is detected, PCM
sets P0230.In addition, Take note that open circuit in Main Relay may cause this P0230 code.
In addition, Take note that open circuit in Main Relay may cause this P0230 code.

DTC DETECTING CONDITION  earso7oe

Item Detecting Condition Possible Cause
DTC Strategy ¢ Signal Low or High . Poor connection
Enable condition « 11V < Battery Voltage < 16V » Open or short in fuel pump
relay circuit
threshold value * Open or short - Open in Main Relay circuit
diagnosis time e Continuous * Fuel Pump Relay
« PCM

L]

MIL ON condition NO MIL ON(DTC only)
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FUEL SYSTEM

SCHEMATIC DIAGRAM

E8A356D3

[CIRCUIT DIAGRAM]

Fuel pump

PCM (C144-A)

[CONNECTION INFORMATION]

Fuel pump

Battery

. |

30

85 86

o

Mian relay

[70 - Fuel pump
relay control

Terminal Connected to Function
30 Battery Battery power (B+)
87 Fuel pump Power Supply to fuel pump (B+)
85 Main relay Battery power (B+)
86 PCM C144-A (70) Relay control

[HARNESS CONNECTOR]

86 | 87

30 | 85

DOOHOEDOBHDOO0VO000O06O,
DOOYOSDOHDHOHODIDODDEBE

= i i D

DOSISSHDISDDHODHOODHEO
BTN IITEIENENeE)69E31E2ED

J LT

LU

Sl

C144-A
PCM

MONITOR DTC STATUS

EF5677B8

1. Check DTC Status
1)
2) 1G "ON".

3)
DTCs menu.

4) Read "DTC Status" parameter.

WWW.DIGITALKHODRO.COM

Connect scantool to Data Link Connector(DLC).

SGHFL7318N

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
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DTC TROUBLESHOOTING PROCEDURES FL -339

1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eor2i0s8

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 or replace if necessary and go to "Verification of Vehicle Repair" procedure

Go to "Power Circuit Inspection™" procedure.

POWER CIRCUIT INSPECTION  essseseo

1. IG"OFF" ENG "OFF"
2. Disconnect fuel pump relay.
3. IG"ON" ENG "OFF"

4. Measure voltage between harness terminal 30(85) of chassis ground.
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FUEL SYSTEM

Specification : B+

5. Is the measured voltage within specification ?

YES

Go to "Control Circuit Inspection" procedure.

Check "Fuse" between fuel pump relay and main relay is not installed or blown off
Check "Fuse" between fuel pump relay and battery is not installed or blown off
Especially, if battery voltage at terminal 85 is not detected, replace the Main Relay.

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

CONTROL CIRCUIT INSPECTION

1. IG "OFF"
2. Disconnect fuel pump relay.

3. IG"ON" ENG "OFF"

4. Measure voltage between harness terminal 86 and chassis ground.

Specification : Approx. 2.5V ~ 3V

5. Is the measured voltage within specification ?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  epsorrar

1. Check fuel pump relay
1) IG "OFF"

2) Disconnect Fuel Pump Relay

3) Measure resistance between terminal 30 and 87 of Fuel Pump Relay

4) Measure resistance between terminal 85 and 86 of Fuel Pump Relay

SPECIFICATION :

Terminal continuity
30 ~ 87 NO
YES
85 ~ 86 (Approx. 70Q ~ 120Q)
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DTC TROUBLESHOOTING PROCEDURES FL -341

30. Battery Power(B+)

85. Battery Power(B+) from main relay
86. Relay Control

30 85 30 85 87. Power supply to fuel pump

86 | 87 86 | 87

SGHFL7214N

5) Is the measured resistance within specification ?

=S

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

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  esso6300
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -342 FUEL SYSTEM

DTC P0261 CYLINDER 1-INJECTOR CIRCUIT LOW
DTC P0264 CYLINDER 2-INJECTOR CIRCUIT LOW
DTC P0267 CYLINDER 3-INJECTOR CIRCUIT LOW
DTC P0270 CYLINDER 4-INJECTOR CIRCUIT LOW
DTC P0273 CYLINDER 5-INJECTOR CIRCUIT LOW
DTC P0276 CYLINDER 6-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  escoosss

/gnition Coil (Bank 2)

GENERAL DESCRIPTION  escresae

SGHFL7319N

Based on information from various sensors, the PCM calculates the fuel injection amount. The fuel injector is a solenoid-
operated valve and the fuel injection amount is controlled by length of time the fuel injector is held open. The 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 (theoretically 0V) and the fuel is injected. When the PCM de-energizes the injector by opening
the control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  eisseras

Checking output signals from injectors under detecting condition, if an output signal is low, PCM sets
P0261/P0264/P0267/P0270/P0273/P0276. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  ecourser

ltem Detecting Condition Possible Cause
DTC Strategy » Signal Low
* Engine running » Poor connection
Enable condition o 11V = B{;\ttery voltage < 16V . Qpen or short to ground
* No disabling faults present in power harness
» Above conditions are met  0.5sec. * Open or short to ground
threshold value * Open or short to ground m_control harness
¢ Injector
diagnosis time » Continuous « PCM
MIL ON condition » 2 driving cycles
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DTC TROUBLESHOOTING PROCEDURES FL -343
SPECIFICATION  ecasssas
Item Coil resistance(Q)
Injector 114 ~ 12.6Q (at20 /68 )
SCHEMATIC DIAGRAM  eroarost
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Injector #1 PCM (C144-B) Injector #1
(C128-1) 1 Terminal Connected to Function
(72 - Injector #1 1 PCM C144-B (72) Injector #1 control
XHZKI 2 2 Main Relay Battery Voltage (B+)
P Main Relay
Injector #2 Injector #2
(C128-2) 1 Terminal Connected to Function
53 - Injector #2 -
1 PCM C144-B (63) Injector #2 control
2 o ) 2 Main Relay Battery Voltage (B+)
> Main Relay
Injector #3 Injector #3
(C128-3) - -
1 = ) Terminal Connected to Function
{64 - Injector #3 :
X'HZKI 1 PCM C144-B (64) Injector #3 control
2 > Main Relay 2 Main Relay Battery Voltage (B+)
Injector #4 .
(C128-4) Injector #4
1 Eg - Injector #4 Terminal Connected to Function
XHZXI 1 PCM C144-B (68) Injector #4 control
2 » Main Relay 2 Main Relay Battery Voltage (B+)
Injector #5
(C128-5) " Injector #5
EQ - Injector #5 Terminal Connected to Function
XHZXI 5 1 PCM C144-B (69) Injector #5 control
> Main Relay 2 Main Relay Battery Voltage (B+)
Injector #6
(C128-6) 1 Injector #6
El - Injector #6 Terminal Connected to Function
X’HZXI 2 1 PCM C144-B (71) Injector #6 control
> Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] P

o

C128-1,2,3,4,5,6

Injector #1,2,3,4,5,6

U

1

— [

DOOHOEDEHHDOO00O060000
DOODOODEDDNDDDYDDDDDD)

ﬁ'i i

i i )

DODIDSDIHIDOOYOODEHDD
EIEEBEEREEEBENE)EIEIEIEED

J LT

Cl44-B
PCM
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FL -344 FUEL SYSTEM
SIGNAL WAVEFROM AND DATA  epssaozs

CH B: 14.1 V DT: 12.58n3 FREQ: 88.88 H=

L Injection time

1

o 1

m [Zoow] .|MI.EMC.)| TRECD] [MENU]

EGRF607S
When the PCM energizes the injector by grounding control circuit, the circuit voltage should be low (theoretically 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 momentarily peak.

MONITOR DTC STATUS  esnonss2

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGHOSTIC TROUBLE CODES P DTC TITLE

PHEEX DIC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.“HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DTC : 1 ITEHS
|HELP| | ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and connector inspection" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -345

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

TERMINAL AND CONNECTOR INSPECTION  eos7ssss

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  eoecs1sp

1. IG "ON" and disconnect injector connector.
2. IG "ON" and ENG "OFF"

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

Specification : B+

4. Is the measured voltage within specification?

YES
Go to "Control Circuit Inspection” procedure.

Check open or connection of the fuse connected to injector power supply.
Repair open or short to ground in harness, and go to "Verification of Vehicle Repair’ procedure.

CONTROL CIRCUIT INSPECTION  e7essrno
1. Check short to ground in harness
1) IG "OFF" and disconnect injector connector and PCM connector.

2) Measure resistance between terminal 1 of injector harness connector and chassis ground.

Specification : Infinite

3) Is the measured resistance within specification?
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FL -346 FUEL SYSTEM

M=)

Go to "Check open in harness" as follows.

Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) IG "OFF" and disconnect injector connector and PCM connector.

2) P0261) Measure resistance between terminal 1 of injector harness connector and 72 of PCM harness connec-
tor(C144-B).
P0264) Measure resistance between terminal 1 of injector harness connector and 63 of PCM harness connec-
tor(C144-B).
P0267) Measure resistance between terminal 1 of injector harness connector and 64 of PCM harness connec-
tor(C144-B).
P0270) Measure resistance between terminal 1 of injector harness connector and 68 of PCM harness connec-
tor(C144-B).
P0273) Measure resistance between terminal 1 of injector harness connector and 69 of PCM harness connec-
tor(C144-B).
P0276) Measure resistance between terminal 1 of injector harness connector and 71 of PCM harness connec-
tor(C144-B).

Specification : Below 1Q

3) Is the measured resistance within specification?
YES
Go to "Component Inspection" procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  essseocr

1. Check injector
1) 1G "OFF" and disconnect injector connector.
2) Measure resistance between terminals 1 and 2 of injector connector.(Component side)

SPECIFICATION :

ltem Coil resistance(Q)

Injector 114 ~12.6Q (at20 /68 )
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DTC TROUBLESHOOTING PROCEDURES FL -347

C128-1

1. Injector #1 control
2. Battery voltage

56

Q

SBLF26506L

3) Is the measured resistance within specification?

YES

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

(L NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR esorccs2
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -348 FUEL SYSTEM

DTC P0262 CYLINDER 1-INJECTOR CIRCUIT HIGH
DTC P0265 CYLINDER 2-INJECTOR CIRCUIT HIGH
DTC P0268 CYLINDER 3-INJECTOR CIRCUIT HIGH
DTC P0271 CYLINDER 4-INJECTOR CIRCUIT HIGH
DTC P0274 CYLINDER 5-INJECTOR CIRCUIT HIGH
DTC P0277 CYLINDER 6-INJECTOR CIRCUIT HIGH

COMPONENT LOCATION  e7oaossr

/gnition Coil (Bank 2)

GENERAL DESCRIPTION  esreoves

SGHFL7319N

Based on information from various sensors, the PCM calculates the fuel injection amount. The fuel injector is a solenoid-
operated valve and the fuel injection amount is controlled by length of time the fuel injector is held open. The 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 (theoretically 0V) and the fuel is injected. When the PCM de-energizes the injector by opening
the control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  esaarss:

Checking output signals from injectors under detecting condition, if an output signal is high, PCM sets
P0262/P0265/P0268/P0271/P0274/P0277. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle

DTC DETECTING CONDITION  eezarseo

ltem Detecting Condition Possible Cause
DTC Strategy « Signal High

Engine running

: 11V < Battery voltage = 16V Poor connection

Short to battery in harness

Enable condition No disabling faults present

Above conditions are met  0.5sec.

Injector
threshold value e Short to battery PCM
diagnosis time » Continuous

MIL ON condition » 2 driving cycles
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DTC TROUBLESHOOTING PROCEDURES FL -349
SPECIFICATION  e3o28sor
Item Coil resistance(Q)
Injector 114 ~ 12.6Q (at20 /68 )
SCHEMATIC DIAGRAM  eocssisc
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Injector #1 PCM (C144-B) Injector #1
(C128-1) 1 Terminal Connected to Function
(72 - Injector #1 1 PCM C144-B (72) Injector #1 control
XHZKI 2 o ) 2 Main Relay Battery Voltage (B+)
P Main Relay
Injector #2 Injector #2
(C128-2) 1 = _ Terminal Connected to Function
163 - Injector #2 1 PCM C144-B (63) | Injector #2 control
2 o ) 2 Main Relay Battery Voltage (B+)
> Main Relay
Injector #3 Injector #3
128-
(c128°3) 1 = ) Terminal Connected to Function
{64 - Injector #3
X'HZKI 1 PCM C144-B (64) Injector #3 control
2 > Main Relay 2 Main Relay Battery Voltage (B+)
Injector #4 .
(C128-4) L Injector ;'#4 .
Eg - Injector #4 Terminal Connected to Function
XHZXI 1 PCM C144-B (68) Injector #4 control
2 » Main Relay 2 Main Relay Battery Voltage (B+)
Injector #5 -
(C128-5) 1 Injector #5
EQ - Injector #5 Terminal Connected to Function
XHZXI 5 1 PCM C144-B (69) Injector #5 control
> Main Relay 2 Main Relay Battery Voltage (B+)
Injector #6
(C128-6) 1 Injector #6
El - Injector #6 Terminal Connected to Function
X’HZXI 2 1 PCM C144-B (71) Injector #6 control
> Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] P
( DHOBHHDHODEHEHDOO00060066
0O RO EERDNEEEEDDRR
D = i 0 )
I@] 6969686)66E64636216 DG NacKaNaLANa2aD)
JL( €T NN R EIENENEE1EE)626D)
C128-1,2,3,4,5,6
C144-B
Injector #1,2,3,4,5,6 PCM
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FL -350 FUEL SYSTEM
SIGNAL WAVEFROM AND DATA  e2s9sesp

CH B: 14.1 V DT: 12.58n3 FREQ: 88.88 H=

L Injection time

1

o 1

m [Zoow] .|MI.EMC.)| TRECD] [MENU]

EGRF607S
When the PCM energizes the injector by grounding control circuit, the circuit voltage should be low (theoretically 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 momentarily peak.

MONITOR DTC STATUS  ecopsers

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGHOSTIC TROUBLE CODES P DTC TITLE

PHEEX DIC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.“HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DTC : 1 ITEHS
|HELP| | ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and connector inspection" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -351

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

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

TERMINAL AND CONNECTOR INSPECTION  eceoarer

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 "Control Circuit Inspection” procedure.

CONTROL CIRCUIT INSPECTION  epsssres

1. Check voltage
1) IG "OFF" and disconnect injector connector.
2) IG "ON" and ENG "OFF"

3) Measure voltage between terminal 1 of injector harness connector and chassis ground.

Specification : Approx. 0V

4) Is the measured voltage within specification?

=S

Go to "Component Inspection" procedure.

Go to "Check short to battery in harness" as follows.
2. Check short to battery in harness
1) IG "OFF" and disconnect injector connector and PCM connector.

2) Measure resistance between terminals 1 and 2 of injector harness connector.

Specification : Below 1Q

3) Is the measured resistance within specification?

=S
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FL -352 FUEL SYSTEM

Go to "Component Inspection" procedure.

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eoopeaso

1. Check injector
1) IG "OFF" and disconnect injector connector.

2) Measure resistance between terminals 1 and 2 of injector connector.(Component side)

SPECIFICATION :

Item Coil resistance(Q)

Injector 114 ~126Q (at20 /68 )

C128-1

1. Injector #1 control
2. Battery voltage

5

N

Q

SBLF26507L

3) Is the measured resistance within specification?

YES

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

[L| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  escsasso

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter
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FL -353

4. Is "History (Not Present)" fault displayed?

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -354 FUEL SYSTEM
IDTC P0300  RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED

COMPONENT LOCATION  esrosass

/ Ignition Coil (Bank 2)

GENERAL DESCRIPTION  esaw710

SGHFL7319N

Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor compression,
or many other causes. Even a small number of misfires may result in excessive exhaust emissions due to the unburned
mixture. Increased misfire rates cause damage to the catalytic converter. The PCM monitors the crankshaft speed vari-
ation to determine if any misfiring generated. The PCM identifies the specific cylinder in which the misfire has occurred
and counts individual misfire events by monitoring changes in the crankshaft rotation for each cylinder. A random misfire
indicates two or more cylinders are misfiring.

DTC DESCRIPTION  e7aresce

The PCM measures reference event times and calculates the positive and negative acceleration of the crank wheel to
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe standard
or where a cylinder misfire cause a loss of torque produced from that cylinder. PCM sets this DTC. In case that misfire
affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ frequency. However, In
case of Indivisual and Emission damaging misfire, MIL will be turned on when the malfunction is detected.

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., PCM sets DTC relating to misfire and
conducts the fuel-cut to protect the catalyst.
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FL -355

DTC DETECTING CONDITION  esopzesn

Iltem

Detecting Condition

Possible Cause

DTC strategy

« Determine ir a muliple cylinder misfire or a

cylinder specific misfire is occurring by monitoring
crnckshaft acceleration

Enable condition

No disabling faults present / No disabiling Active Faults
* P0340 / P0341 / P0118 / P0117 / PO115 /

P0336 / P0335 / P1295

P0103 / P0102 / 0108 / P0107 / P0O106 / P0O501
Engine speed between 550 and 5800 RPM
System voltage between 9 and 18 volts

The ECT indicates an engine temperature between
-6 (20 )and 120 (248 )

» Faulty Spark plugs

» Faulty Spark plug cables

» Air Leakage

* Belt deflection and Air
gap of CKPS

Individual cylinder misfire detection

* Incorrect timing
 Faulty injector

Emissions damaging - 18 times in 600 ignitions
(In case that the misfire affects more than 1.5
times than FTP emissins)

» Improper fuel pressure
» Improper engine
compression

Case 1l
Case 2
Thresh-
old Value
Case 3

Catalyst damaging - 95 times in 600 ignitions at idle
(It is going to be changeable according to the
load or the temperature which is not in the range
where it does not melt catalyst)

» Faulty PCM

Diagnosis time

Continuous

MIL ON condition

2 driving cycles

MONITOR DTC STATUS  erraseis

1. Check DTC Status

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

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the

DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

PHHEEX DIC TITLE

NHUMBER OF DTC 1 ITEHS

|HELF | |ERAS |

[FLOW| | INFO| | PART |

Py DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.-“OFF
PRESENT.-HISTORY
DIAGNOSIS FINISHED?
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FL -356 FUEL SYSTEM

5) Is "Present" Fault displayed?

=S

Go to "System Inspection" procedure.

Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced when
the condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition.

SYSTEM INSPECTION  esoicsro

1. Check Spark Pulg
1) Remove cylinder’ s spark plugs
2) Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

3) Has a problem been found in any of the above areas?

M=)

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

Go to "Check Air Leakage " as indicated below
2. Check Air Leakage
1) Visually/physically inspect the 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?

=S

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

Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV)
3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV)
1) Remove PCV valve from cylinder head cover by puling ventilation hose
2) With engine idling block PCV valve opening

3) \Verify that vacuum is felt
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DTC TROUBLESHOOTING PROCEDURES FL -357

4) Remove PCV valve
5) Blow through valve from prot "A" and verify that air comes out of prot "B"
6) Blow through valve from prot "B" and verifty that no air comes out of port "A"

7) Has a problem been found ?

YES

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

Go to "Check Compression pressure” as indicated below
4. Check Compression pressure
1) Warm up the engine to normal operating temperature
2) Disconnect the spark plug cables and remove the spark plugs.
3) Crank the engine to remove any foreign material in the cylinders.
4) Put compression pressure gauge into spark pulg hole
5) Crank the engine at wide open throttle and check compression pressure at each cylinder

6) Is compression pressure for each cylinder displayed within specifications ?

Specification : 1323kPa(13.5 kg/cm?,192 psi)

YES

Go to "Check Timing " as indicated below

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

5. Check Timing
1) Ignition "OFF"

2) Check for correct alignment of CMP and CKP signals.

Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal
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Are all timing marks alligned correctly ?

=)

Go to "Check Fuel Pressure" as indicated below

Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as
necessary and go to "Verification of Vehicle Repair" procedure

6. Check Fuel Pressure

[L| NOTE

1.

1)
2)
3)
4)

5)

6)

Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When working on
fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and keep sparks and
open flames away.

The fuel system remains under pressure when the engine is not running. Release fuel system pressure before
disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle components.

IG "OFF" and disconnect Fuel Pump Relay in Junction Box.

Start the engine and wait until the engine stalls.

IG "OFF" and connect Fuel Pump Relay.

Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor.

Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure
gauge or connection part.

Measure the fuel pressure at idle.

Specification : 374.6 ~ 384.4 kPa(3.82 ~3.92 /| , 54.3 ~ 55.8 psi)

7)

Is the measured fuel pressure within specifications ?

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

Repair or replace according to the below table. And then, go to " Verification of Vehicle Repair'procedure.

Condition Possible Cause

: Fuel filter,fuel pressure regulator, in-tank fuel
Fuel Pressure is too low
hose or the fuel pump

Fuel Pressure is too high Fuel pressure regulator, hose or pipe

VERIFICATION OF VEHICLE REPAIR  &s7ap217
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -360 FUEL SYSTEM

DTC P0301 CYLINDER 1-MISFIRE DETECTED
DTC P0302 CYLINDER 2-MISFIRE DETECTED
DTC P0303 CYLINDER 3-MISFIRE DETECTED
DTC P0304 CYLINDER 4-MISFIRE DETECTED
DTC P0305 CYLINDER 5-MISFIRE DETECTED
DTC P0306 CYLINDER 6-MISFIRE DETECTED

COMPONENT LOCATION  ecesz610

/gnition Coil (Bank 2)

GENERAL DESCRIPTION  escocess

SGHFL7319N

Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor compression,
or many other causes. Even a small number of misfires may result in excessive exhaust emissions due to the unburned
mixture. Increased misfire rates cause damage to the catalytic converter. The PCM monitors the crankshaft speed vari-
ation to determine if any misfiring generated. The PCM identifies the specific cylinder in which the misfire has occurred
and counts individual misfire events by monitoring changes in the crankshaft rotation for each cylinder. A random misfire
indicates two or more cylinders are misfiring.

DTC DESCRIPTION  epsszsss

The PCM measures reference event times and calculates the positive and negative acceleration of the crank wheel to
detrmine whether a misfire has occurred.When the rate of misfire exceeds a threshold where the catalyst reaches a
temperature where permanent damage can ocur, to the point that tail pipe emissions reach 1.5 times the tailpipe standard
or where a cylinder misfire cause a loss of torque produced from that cylinder. PCM sets this DTC. In case that misfire
affects Catalyst damage, MIL(Malfunction Indicator Lamp) will be illuminating and blinking at 1HZ frequency. However, In
case of Indivisual and Emission damaging misfire, MIL will be turned on when the malfunction is detected.

Especially, if injector connector / Ignition coil is disconnected for more than 46 sec., PCM sets DTC relating to misfire and
conducts the fuel-cut to protect the catalyst.
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DTC DETECTING CONDITION  eassoper

Iltem

Detecting Condition

Possible Cause

DTC strategy

« Determine ir a muliple cylinder misfire or a

cylinder specific misfire is occurring by monitoring
crnckshaft acceleration

Enable condition

No disabling faults present / No disabiling Active Faults
* P0340 / P0341 / P0118 / P0117 / PO115 /

P0336 / P0335 / P1295

P0103 / P0102 / 0108 / P0107 / P0O106 / P0O501
Engine speed between 550 and 5800 RPM
System voltage between 9 and 18 volts

The ECT indicates an engine temperature between
-6 (20 )and 120 (248 )

» Faulty Spark plugs

» Faulty Spark plug cables

» Air Leakage

* Belt deflection and Air
gap of CKPS

Individual cylinder misfire detection

* Incorrect timing
 Faulty injector

Emissions damaging - 18 times in 600 ignitions
(In case that the misfire affects more than 1.5
times than FTP emissins)

» Improper fuel pressure
» Improper engine
compression

Case 1l
Case 2
Thresh-
old Value
Case 3

Catalyst damaging - 95 times in 600 ignitions at idle
(It is going to be changeable according to the
load or the temperature which is not in the range
where it does not melt catalyst)

» Faulty PCM

Diagnosis time

Continuous

MIL ON condition

2 driving cycles

MONITOR DTC STATUS  eaar2ssc

1. Check DTC Status

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

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the

DTCs menu.

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

PHHEEX DIC TITLE

NHUMBER OF DTC 1 ITEHS

|HELF | |ERAS |

[FLOW| | INFO| | PART |

Py DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.-“OFF
PRESENT.-HISTORY
DIAGNOSIS FINISHED?
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FL -362 FUEL SYSTEM

5) Is "Present" Fault displayed?

=S

Go to "System Inspection" procedure.

Although the misfire does not occur when the vehicle is brought to workshop, misfire can be reproduced when
the condition is met. Drive the vehicle according to the freeze frame data in order to satisfy the condition.

SYSTEM INSPECTION  eesracs

1. Check Spark Pulg
1) Remove cylinder’ s spark plugs
2) Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

3) Has a problem been found in any of the above areas?

M=)

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

Go to "Check Air Leakage " as indicated below
2. Check Air Leakage
1) Visually/physically inspect the 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?

=S

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

Go to "Check for air leakage in Positive Crankcase Ventilation Valve(PCV)
3. Check for air leakage in Positive Crankcase Ventilation Valve(PCV)
1) Remove PCV valve from cylinder head cover by puling ventilation hose
2) With engine idling block PCV valve opening

3) \Verify that vacuum is felt
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4) Remove PCV valve

5) Blow through valve from prot "A" and verify that air comes out of prot "B"

6) Blow through valve from prot "B" and verifty that no air comes out of port "A"
7) Has a problem been found ?

YES

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

Go to "Check Compression pressure” as indicated below
4. Check Compression pressure
1) Warm up the engine to normal operating temperature
2) Disconnect the spark plug cables and remove the spark plugs.
3) Crank the engine to remove any foreign material in the cylinders.
4) Put compression pressure gauge into spark pulg hole

5) Crank the engine with widely opend throttle valve and check compression pressure at each cylinder

Specification : 1323kPa(13.5 kg/cm?2,192 psi)

6) Is compression pressure for each cylinder displayed within specifications ?

YES

Go to "Check Timing " as indicated below

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

5. Check Timing
1) Ignition "OFF"

2) Monitor these signal waveforms from CAM and Crank shaft position Sensor are correctly aligned.

Reference : The 17th of CKP signal from missing tooth is aligned with high of CMP signal
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Are all timing marks alligned correctly ?

=)

Go to "Check Fuel Pressure" as indicated below

Check that Cam, Crank and Oil pump sprocket timing marks are correctly aligned. Repair or readjust as
necessary and go to "Verification of Vehicle Repair" procedure

6. Check Fuel Pressure

[L| NOTE

1.

1)
2)
3)
4)

5)

6)

Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases. When working on
fuel system make sure to supply adequate ventilation to the work area. Do not smoke, and keep sparks and
open flames away.

The fuel system remains under pressure when the engine is not running. Release fuel system pressure before
disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle components.

IG "OFF" and disconnect Fuel Pump Relay in Junction Box.

Start-up and wait until it stops itself.

IG "OFF" and connect Fuel Pump Relay.

Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor.

Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure
gauge or connection part.

Measure the fuel pressure at idle.

Specification : 374.6 ~ 384.4 kPa(3.82 ~3.92 /| , 54.3 ~ 55.8 psi)

7)

Is the measured fuel pressure within specifications ?

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

Repair or replace according to the below table. And then, go to " Verification of Vehicle Repair'procedure.

Condition Possible Cause

: Fuel filter,fuel pressure regulator, in-tank fuel
Fuel Pressure is too low
hose or the fuel pump

Fuel Pressure is too high Fuel pressure regulator, hose or pipe

VERIFICATION OF VEHICLE REPAIR  ecrassse
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -366 FUEL SYSTEM
IDTC P0315 SEGMENT TIME ACQUISITION INCORRECT

GENERAL DESCRIPTION  ecrcrass

The Crankshaft Position Sensor (CKPS) is a magnetic field sensitive 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 oth-
ers.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  exros7ss

Checking tooth error correction under detecting condition, if the TEC(Tooth Error Correction) is out of Threshold value,
PCM sets P0315.

DTC DETECTING CONDITION  esagsece

Item Detecting Condition Possible cause

* This DTC indicates that crankwheel tooth

DTC Strategy error has not been learned.

e 10% =< Engine load 90%

¢ 2000 rpm < engine speed < 4000 rpm

e TEC(Tooth Error Correction) RPM stability
timer  10sec « Loosened CKPS

* 0 (32°F) coolant temperature 110 (230°F) . Target wheel

¢ Not active disabling faults « PCM

Enable Conditions

« Distance driven without learning(during fuel cut off)
Threshold value tooth error = 6500km(4038.91275 mile)
e Acutal Value is higher or lower than calibrated value

Diagnosis Time e Continuous
MIL On Condition e DTC only

MONITOR DTC STATUS  eo92040r

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu.

4) Read "DTC Status" parameter.
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1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Component Inspection" procedure.

Fault is intermittent caused by PCM memory was not cleared after repair. Erase DTC and drive the vehicle
to satisfy the enable condition then, go to " Component Inspection" procedure.

COMPONENT INSPECTION  eoress21

1. Visually check CKPS and target wheel
1) IG "OFF"
2) Visually check CKPS is loosened or target wheel is deformed or damaged.
3) Are normal conditions present ?

YES

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

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

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 -369
IDTC P0325 KNOCK SENSOR 1 CIRCUIT

COMPONENT LOCATION  eiorieer

R
ODN

)
‘ O\ @
X [ Knock Sensor #1
WV
/ /\g\,\
—

GENERAL DESCRIPTION  esoasiez

SGHFL7320N

The knock sensor is attached to the cylinder block and senses engine knocking. The sensor contains a piezoelectric ele-
ment that converts vibration (or noise) into voltage signal and sends this signal to PCM. With input signals from camshaft
position and crankshaft position sensor, PCM can identify which cylinder is knocking. PCM filters vibrations and deter-
mines if the vibrations are knocking signal. The Engine Control Module (PCM) uses this signal to suppress knocking by
retarding ignition timing. The PCM will set a code (Malfunction Indicator Lamp will Not turn on) if during two driving cycles
the Knock sensor’ s output voltage falls below minimum threshold. This code indicates an unexpected vibration is being
read by the Knock sensor or PCM under normal engine operation.

DTC DESCRIPTION  esas761

Checking the range of input signal with a knock sensor under detecting condition, PCM senses open in knock sensor
circuit or malfunction of sensor. If a knock signal or noise level is inputted without the specified value during standard
duration, PCM sets P0325.

DTC DETECTING CONDITION  essg4en

Iltem Detecting Condition Possible cause

DTC Strategy « Signal open

Enable Conditions * Pressure in intake manifold is normal. . p i
+ Engine speed = 2000 rpm 00r connection
* Open in harness

Threshold value « Filter coefficient 1.0 » Knock sensor
. g . * PCM

Diagnosis Time ¢ Continuous

MIL On Condition e« DTC Only
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FUEL SYSTEM

SCHEMATIC DIAGRAM

E211DD2E

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

Knock Sensor(KS) #1 (C103-1) PCM (C144-B) KS #1
1 — Terminal Connected to Function
: 155 - KS#1 [Low] 1 PCM C144-B (55) KS #1 [Low] signal
2 2 PCM C144-B (56) | KS #1 [High] signal
{56 - KS #1 [High]
— KS #2
Knock Sensor(KS) #2 (C103-2) 123 - Sensor Shield Terminal Connected to Function
2 —~ ) 1 PCM C144-B (54) KS #2 [Low] signal
153 - KS #2 [High] - -
: 2 PCM C144-B (53) | KS #2 [High] signal
1
{54 - KS #2 [Low]

[HARNESS CONNECTORS]

ek, £

C103-1

T
OEOEBLEREOEOEEEERD
DHEDEHEERENEDDEDERD
= i i )
BIDIDEDIPIOOCHOCOEL
SEOIDEDEEECOCIOCOEED

g LT

C144-B
PCM

R

atut

C103-2

KS #1 KS #2

UFBG253A

MONITOR DTC STATUS

EEBF642C

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu.

4) Read "DTC Status" parameter.
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DTC TROUBLESHOOTING PROCEDURES FL -371

1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

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

TERMINAL AND CONNECTOR INSPECTION  errcssso

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

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

3. Has a problem been found?

YES

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

Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  esrssors

1. Check open in harness
1) IG "OFF" and disconnect knock sensor connector and PCM connector.

2) Measure resistance between terminal 1 of knock sensor harness connector and terminal 55 of PCM harness
connector(C144-B).
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FL -372 FUEL SYSTEM

3) Measure resistance between terminal 2 of knock sensor harness connector and terminal 56 of PCM harness
connector(C144-B).

Specification : Below 1Q

4) Is the measured resistance within specification?

YES

If the problem is corrected after substituting with a known - good knock sensor, replace it. If the problem
is pending, check for proper operating after substituting with a known - good PCM. and then if the problem is
corrected, replace PCM and go to "Verification of Vehicle Repair" procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eesri6a0
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

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 -373
[IDTC P0326 KNOCK SENSOR 1 CIRCUIT RANGE/PERFORMANCE (BANK 1)|

COMPONENT LOCATION  eorosees

Refer to DTC P0325.

GENERAL DESCRIPTION  ens7o2t

Refer to DTC P0325.

DTC DESCRIPTION  espaagss

Checking the range of input signal with a knock sensor under detecting condition, PCM senses short in knock sensor
circuit or malfunction of sensor. If the filtered knock signals are out of the threshold value, PCM sets P0326.

DTC DETECTING CONDITION  excascss

Item Detecting Condition Possible cause
DTC Strategy e Signal short

e Pressure in intake manifold is normal.

g - TRl itighe e Engine speed = 2000 rpm

Poor connection
Short in harness

Threshold value e Knock Filtered Value 5 or 65 Knock sensor
: N . PCM

Diagnosis Time e Continuous

MIL On Condition e DTC Only

SCHEMATIC DIAGRAM  koorrssc

Refer to DTC P0325.

MONITOR DTC STATUS  ecasssea

Refer to DTC P0325.

TERMINAL AND CONNECTOR INSPECTION  ecsrases

Refer to DTC P0325.

SIGNAL CIRCUIT INSPECTION  ezsiaces

1. Check short to battery in harness
1) IG "OFF" and disconnect knock sensor connector.
2) 1G "ON" and ENG "OFF"
3) Measure voltage between terminal 1 of knock sensor harness connector and chassis ground.

4) Measure voltage between terminal 2 of knock sensor harness connector and chassis ground.

Specification : Approx. 1.5V
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5) Is the measured voltage within specification?
YES

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

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check short to ground in harness
1) IG "OFF" and disconnect knock sensor connector and PCM connector.
2) Measure resistance between terminal 1 of knock sensor harness connector and chassis ground.

3) Measure resistance between terminal 2 of knock sensor harness connector and chassis ground.

Specification : Infinite

4) |s the measured resistance within specification ?
YES
If the problem is corrected after substituting with a known - good knock sensor, replace it. If the problem

is pending, check for proper operating after substituting with a known - good PCM. and then if the problem is
corrected, replace PCM and go to "Verification of Vehicle Repair" procedure.

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

LI NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  esusanc

Refer to DTC P0325.
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DTC TROUBLESHOOTING PROCEDURES FL -375
IDTC P0330 KNOCK SENSOR 2 CIRCUIT

COMPONENT LOCATIONS  eessoeno

R
ODN

)
‘ O\ @
X [ Knock Sensor #1
WV
/ /\g\,\
—

GENERAL DESCRIPTION  ecr7aiss

SGHFL7320N

The knock sensor is attached to the cylinder block and senses engine knocking. The sensor contains a piezoelectric ele-
ment that converts vibration (or noise) into voltage signal and sends this signal to PCM. With input signals from camshaft
position and crankshaft position sensor, PCM can identify which cylinder is knocking. PCM filters vibrations and deter-
mines if the vibrations are knocking signal. The Engine Control Module (PCM) uses this signal to suppress knocking by
retarding ignition timing. The PCM will set a code (Malfunction Indicator Lamp will Not turn on) if during two driving cycles
the Knock sensor’ s output voltage falls below minimum threshold. This code indicates an unexpected vibration is being
read by the Knock sensor or PCM under normal engine operation.

DTC DESCRIPTION  es2s7ors

Checking the range of input signal with a knock sensor under detecting condition, PCM senses open in knock sensor
circuit or malfunction of sensor. If a knock signal or noise level is inputted without the specified value during standard
duration, PCM sets P0330.

DTC DETECTING CONDITION  esprans

Iltem Detecting Condition Possible cause

DTC Strategy « Signal open

Enable Conditions * Pressure in intake manifold is normal. . p i
+ Engine speed = 2000 rpm 00r connection
* Open in harness

Threshold value « Filter coefficient 1.0 » Knock sensor
. g . * PCM

Diagnosis Time ¢ Continuous

MIL On Condition e« DTC Only
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FUEL SYSTEM

SCHEMATIC DIAGRAM

E9B3E29E

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

Knock Sensor(KS) #1 (C103-1) PCM (C144-B) KS #1
1 — Terminal Connected to Function
: 155 - KS#1 [Low] 1 PCM C144-B (55) KS #1 [Low] signal
2 2 PCM C144-B (56) | KS #1 [High] signal
{56 - KS #1 [High]
— KS #2
Knock Sensor(KS) #2 (C103-2) 123 - Sensor Shield Terminal Connected to Function
2 —~ ) 1 PCM C144-B (54) KS #2 [Low] signal
153 - KS #2 [High] - -
: 2 PCM C144-B (53) | KS #2 [High] signal
1
{54 - KS #2 [Low]

[HARNESS CONNECTORS]

ek, £

C103-1

T
OEOEBLEREOEOEEEERD
DHEDEHEERENEDDEDERD
= i i )
BIDIDEDIPIOOCHOCOEL
SEOIDEDEEECOCIOCOEED

g LT

C144-B
PCM

R

atut

C103-2

KS #1 KS #2

UFBG253A

MONITOR DTC STATUS

EE75D5E3

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu.

4) Read "DTC Status" parameter.
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DTC TROUBLESHOOTING PROCEDURES FL -377

1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

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

TERMINAL AND CONNECTOR INSPECTION  ecpsssao

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

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

3. Has a problem been found?

YES

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

Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  ep2s24sa

1. Check open in harness
1) IG "OFF" and disconnect knock sensor connector and PCM connector.

2) Measure resistance between terminal 1 of knock sensor harness connector and terminal 54 of PCM harness
connector(C144-B).
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FL -378 FUEL SYSTEM

3) Measure resistance between terminal 2 of knock sensor harness connector and terminal 53 of PCM harness
connector(C144-B).

Specification : Below 1Q

4) Is the measured resistance within specification?

YES

If the problem is corrected after substituting with a known - good knock sensor, replace it. If the problem
is pending, check for proper operating after substituting with a known - good PCM. and then if the problem is
corrected, replace PCM and go to "Verification of Vehicle Repair" procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  &ssise9s
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

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 -379
[DTC P0331 KNOCK SENSOR 2 CIRCUIT RANGE/PERFORMANCE (BANK 2)|

COMPONENT LOCATION  eszssoss

Refer to DTC P0330.

GENERAL DESCRIPTION  essoreon

Refer to DTC P0330.

DTC DESCRIPTION  eareep1s

Checking the range of input signal with a knock sensor under detecting condition, PCM senses short in knock sensor
circuit or malfunction of sensor. If the filtered knock signals are out of the thresold value. uring standard duration, PCM
sets P0O331.

DTC DETECTING CONDITION  esscreas

Item Detecting Condition Possible cause

DTC Strategy * Signal short

¢ Pressure in intake manifold is normal.

Ergiug Corfyu@ns e Engine speed = 2000 rpm

Poor connection
Short in harness

Threshold value e Knock Filtered Value 5or 65 Knock sensor
, e . PCM

Diagnosis Time e Continuous

MIL On Condition e DTC Only

SCHEMATIC DIAGRAM  esirsres

Refer to DTC P0330.

MONITOR DTC STATUS  esessees

Refer to DTC P0330.

TERMINAL AND CONNECTOR INSPECTION  ez2ps0co

Refer to DTC P0330.

SIGNAL CIRCUIT INSPECTION  esisesor

1. Check short to battery in harness
1) IG "OFF" and disconnect knock sensor connector.
2) 1G "ON" and ENG "OFF"
3) Measure voltage between terminal 1 of knock sensor harness connector and chassis ground

4) Measure voltage between terminal 2 of knock sensor harness connector and chassis ground.

Specification : Approx. 1.5V
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FL -380 FUEL SYSTEM

5) Is the measured voltage within specification?
YES

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

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check short to ground in harness
1) IG "OFF" and disconnect knock sensor connector and PCM connector.
2) Measure resistance between terminal 1 of knock sensor harness connector and chassis ground.

3) Measure resistance between terminal 2 of knock sensor harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specification?
YES
If the problem is corrected after substituting with a known - good knock sensor, replace it. If the problem

is pending, check for proper operating after substituting with a known - good PCM. and then if the problem is
corrected, replace PCM and go to "Verification of Vehicle Repair" procedure.

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

LI NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  esceccis

Refer to DTC P0330.
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DTC TROUBLESHOOTING PROCEDURES FL -381
IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  es720174

SGHFL7321N

GENERAL DESCRIPTION  ezcaissa

The Crankshaft Position Sensor (CKPS) is a magnetic field sensitive 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.
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  eapoea2s

Checking reference signals from CKPS under detecting condition, if any signal is not detected for more than 0.15 sec.,
PCM sets P0335. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  e7oarera

Iltem Detecting Condition Possible cause

DTC Strategy » Check reference wave during cranking

¢ |G "ON", Cranking or engine-off during driving

Enable Conditions * No DTC related to CAM » Poor connection
« Camshaft positon sensor state change * Open in harness
Threshold value * No reference signal over 0.15 sec. : (p:é:; sensor
Diagnosis Time ¢ 0.15 sec.
MIL On Condition e 2 driving cycles
SPECIFICATION  eascsreo
Resistance 700 = 70Q
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FUEL SYSTEM

SCHEMATIC DIAGRAM

E10AE4A3

[CIRCUIT DIAGRAM]
CKPS (C129)

PCM (C144-B)

[CONNECTION INFORMATION]

s

[21 - CKPS [HIGH]

[41 - cKPs [LOW]

S N

Terminal Connected to Function
1 PCM C144-B (41) CKPS [LOW] Signal
2 PCM C144-B (21) CKPS [HIGH] Signal

R

[

DOOHOEDEEH VOO0 0000
DOOPOODEDDND DYDDDEDI)

= i i )

(60169686 Ge16o(64)63) 626 DE0XAoXABNA NacasXaaNas1a(a)
e BITITENDTT A DT6E8E)E6eX64E31626D)
| N
CKPS C144-B
PCM
SGHF17010N
SIGNAL WAVEFROM AND DATA  esszer2e
FR B zev EEEE OE z.6v FR B zev FEE OE :zo6v
MIN:- 88.1mU AVE: 3.6 U HMAX: 5.3 U MIN:-388.2nU AVE: 2.7 U MAX: 5.2 U

HIN:- 1.9 U AVE: 1.2 UV HMax:

4.2 U

HIN:- 1.8 UV AVE: 1.2 UV HMaXx:

4.3 U

il

il

|{cuﬁs{

IR oo

' | RECD | '| HENU '|

MONITOR DTC STATUS

ES5E262A1

1. Check DTC Status

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

2) 1G "ON".

3)
DTCs menu.

4)

WWW.DIGITALKHODRO.COM

Read "DTC Status" parameter.

m ' Iéooﬁl |'cu1'13|'

| RECD | '| HENU '|

EGRF610K

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
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DTC TROUBLESHOOTING PROCEDURES FL -383

1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ecsaerzs

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

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

3. Has a problem been found?

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

Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  esscszzr

1. Check voltage
1) 1G "OFF" and disconnect CKPS connector.
2) 1G "ON" and ENG "OFF"

3) Measure voltage between terminal 1 of CKPS harness connector and chassis ground.
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FL -384 FUEL SYSTEM

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

Specification : Approx. 1.4V

5) Is the measured voltage within specification?
YES

Go to "Component Inspection" procedure.

Go to "Check open in harness" as follows.
2. Check open in harness
1) 1G "OFF" and disconnect CKPS connector and PCM connector.

2) Measure resistance between terminal 1 of CKPS harness connector and terminal 41 of PCM harness connec-
tor(C144-B).

3) Measure resistance between terminal 2 of CKPS harness connector and terminal 21 of PCM harness connec-
tor(C144-B).

Specification : Below 1Q

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

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esaiocep

1. Check CKPS
1) IG "OFF" and disconnect CKPS connector.
2) Measure resistance between terminals 1 and 2 of CKPS connector.(Component side)

SPECIFIATION :

Resistance 700 + 70Q
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DTC TROUBLESHOOTING PROCEDURES FL -385

C129

1. CKPS [LOW] Signal
2. CKPS [HIGH] Signal

@0
©

3) Is the measured resistance within specification?

SGHFL7225N

=S
Go to "Check signal waveform of CKPS" as follows.

O

iii

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.

2. Check signal waveform of CKPS
1) IG "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 1 or 2 of CKPS.

REFERENCE SIGNAL WAVEFORM :

rr G 2.0 v N 2.0 v rr G 2.0 v N 2.0 v

MIN:=- 88.1mV AVE: 3.6 UV HNaH: 2.3V MIN:-388. ZnY AVE: 2.7 U HNax: 2.2V
MIN:- 1.9 U AVE: 1.2 UV HMaK: 4.2 VY MIN:- 1.8 UV AVE: 1.2 UV HMaK: 4.3V

A I A ORI R
_m |zooﬁ| |'cu1'15|' " |ﬁEdn| '| HENU '| _m |zﬁoﬁ| |'cu1'15|' " |ﬁEdn| '| HENU '|

EGRF610K
3) Is the measured signal waveform normal?
YES

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary, and go to "Verification of Vehicle Repair" procedure.
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FL -386 FUEL SYSTEM

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eoresass
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -387

DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ezonses2

Refer to DTC P0335.

GENERAL DESCRIPTION  ecasorzs

Refer to DTC P0335.

DTC DESCRIPTION  es4s7997

Checking output signals from CKPS every 7.8 sec. under detecting condition, if an output signal is missing or redundant
for more than 1.56 sec., PCM sets P0336. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  errisper

Item Detecting Condition Possible cause

« Detecting extra/missing pulses between consecutive

N et 58X reference pulses

Poor connection
Noise

Short in harness
Target wheel
PCM

Enable Conditions e Engine running

Threshold value  Extra/ missing pulses 2 pulses

¢ Continuous

il o 9o (More than 1.56 sec.failure for every 7.8 sec.test)

MIL On Condition e 2 driving cycles

SPECIFICATION  eagorrro

Resistance 700 = 70Q

SCHEMATIC DIAGRAM  eszoeers

Refer to DTC P0335.

SIGNAL WAVEFROM AND DATA  escrecs

Refer to DTC P0335.

MONITOR DTC STATUS  esssrazo

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  essssoso

Refer to DTC P0335.
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FL -388 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  eccopss2

1. Check voltage
1) IG "OFF" and disconnect CKPS connector.
2) 1G "ON" and ENG "OFF"
3) Measure voltage between terminal 1 of CKPS harness connector and chassis ground.

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

Specification : Approx. 1.4V

5) Is the measured voltage within specification?
YES

Go to "Component Inspection" procedure.

Go to "Check short in harness" as follows.
2. Check short in harness
1) IG "OFF" and disconnect CKPS connector and PCM connector.
2) Measure resistance between terminal 1(2) of CKPS harness connector and chassis ground.

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

Specification : Infinite

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

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

COMPONENT INSPECTION  Ei7rroon
1. Visually check CKPS and Target wheel
1) 1G "OFF"
2) Check CKPS and target wheel for deformation or damage visually

3) Are normal conditions present ?

=S

Go to "Check CKPS resistance" as follows.
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DTC TROUBLESHOOTING PROCEDURES FL -389

Repair or replace it, and go to "Verification of Vehicle Repair" procedure.

2. Check CKPS resistance
1) IG "OFF" and disconnect CKPS connector.

2) Measure resistance between terminals 1 and 2 of CKPS connector. (Component side)

SPECIFIATION :

Resistance 700 + 70Q

C129

1. CKPS [LOW] Signal
2. CKPS [HIGH] Signal

5

1

©

SGHFL7225N

3) Is the measured resistance within specification?

YES

Go to "Check signal waveform of CKPS" as follows.

H

O

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.

3. Check signal waveform of CKPS
1) IG "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 1 or 2 of CKPS.
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REFERENCE SIGNAL WAVEFORM :

FR MR zev EEEE ME z06v FR B zev EFEE OE:zo6v
MIN:- 88.1mU AVE: 3.6 U MAX: 5.3 U MIN:-388.2nU AVE: 2.7 U MAX: 5.2 U

e et Wil
f :

i

MIN:- 1.9 U AVE: 1.2 UV Hax: 4.2 VY MIN:- 1.8 V AVE: 1.2 UV Hax: 4.3 V

" IS%) [zoon] [CURs| _ [RECD] [MENU] " %Y [zoon] [curs]|

' | RECD | '| HENU '|

3) Is the measured signal waveform normal?

=S

EGRF610K

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

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

and go to "Verification of Vehicle Repair" procedure.

[l NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized

by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  e7oss2e0

Refer to DTC P0335.
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DTC TROUBLESHOOTING PROCEDURES FL -391

DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  essorees

SGHFL7322N

GENERAL DESCRIPTION  escripss
The Camshaft Position Sensor (CMPS) is a sensor that detects the compression TDC of the NO. 1 cylinder. The CMPS
consists of a hall type sensor and a target on the end of the intake camshaft. When the target triggers the sensor, the

sensor voltage is 5V. If not, the sensor voltage is OV. These CMPS signal is sent to the PCM and the PCM uses the CMPS
signal for synchronizing the firing of sequential fuel injectors.

DTC DESCRIPTION  esseisre

If PCM detects that cam event signal count is over 3 under detecting condition, PCM sets P0340. MIL(Malfunction Indi-
cation Lamp) turns on.

DTC DETECTING CONDITION  essacss

Item Detecting Condition Possible cause
DTC Strategy * Check if CAM sensor is synchronized correctly
Enable Conditions « Engine running » Poor connection
Threshold value i * Open in harness
« Cam event signal count = 3 . CMPS(Bank 1)
Diagnosis Time « Continuous « PCM
MIL On Condition e 1 driving cycles
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FL -392 FUEL SYSTEM

SCHEMATIC DIAGRAM  esisars

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CMPS [BANK 1] PCM (C144-B) CMPS [BANK 1]
(C105-1) 2 Terminal Connected to Function
E18 -GND 1 PCM C144-B (32) Reference Voltage (+5V)
@ B 3 E5 - CMPS [Bank 1] Signal 2 PCM C144-B (18) Sensor ground
3 PCM C144-B (25) CMPS [Bank 1] signal
1 E32 - Reference Voltage (+5V)
CMPS [BANK 2 CMPS [BANK 2]
(CfOS—Z) ] Terminal Connected to Function
2 E17 -GND 1 PCM C144-B (15) | Reference Voltage (+5V)
2 PCM C144-B (17) Sensor ground
@ B 3 [24 - CMPS [Bank 2] Signal 3 PCM C144-B (24) CMPS [Bank 2] signal
1 E15 - Reference Voltage (+5V)
L1l
[HARNESS CONNECTORS] Ir H
( DO OHDHOBOHEHNO0006000600
—u F— DI DHODBLDDD B DD DDE DD

= ] i )
BIOIDEDIIIOOCIHOEDE LA
OEEEERRENEBDEEEHEE

J b

C
C105-1 C105-2 JL

A\
CMPS [BANK 1] CMPS [BANK 2] Cl44-B
PCM
UFBG244A
SIGNAL WAVEFROM AND DATA  essaorss
rr [ zev ECEE 208V rr ) zev GEEE R zev
MHIN:=-386. Znl) AVE: 2.7 U HMaK: 5.2 U MIN:= 88.1nV AVE: 3.6 U HAKX: 5.3V

HIN:- 1.8 V AVE: 1.2 V Hax: 4.3 MIN:= 1.9 U AVE: 1.2V HaAH: 4.2 1

i

_'mm'om'ﬂ{cuhs{ "~ [RECD] [MENU] _m [zoon] [CuRS] __ |RECD] [MENU]

—
e

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.

EGRF610R
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DTC TROUBLESHOOTING PROCEDURES FL -393

MONITOR DTC STATUS  ereprecs

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu.

4) Read "DTC Status” parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS| |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e7eors7e

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 -394 FUEL SYSTEM

Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  ecoorezs

1. IG "OFF" and disconnect CMPS connector.
2. |G "ON" and ENG "OFF"

3. Measure voltage between terminal 1 of CMPS(B1) harness connector and chassis ground.

Specification : Approx. 5V

4. 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  es7aecio

1. Check voltage
1) IG "OFF" and disconnect CMPS connector.
2) IG "ON" and ENG "OFF"

3) Measure voltage between terminal 3 of CMPS(B1) harness connector and chassis ground.

Specification : Approx. 5V

4) Is the measured voltage within specification?
YES

Go to "Component Inspection™" as follows.

Go to "Check open in harness’ as follows.
2. Check open in harness
1) IG "OFF" and disconnect CMPS connector and PCM connector.

2) Measure resistance between terminal 3 of CMPS harness connector and terminal 25 of PCM harness connec-
tor(C144-B).

Specification : Below 1Q

3) Is the measured resistance within specification?

=S
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DTC TROUBLESHOOTING PROCEDURES FL -395

Go to "Ground Circuit Inspection” procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ensraiae

1. IG "OFF" and disconnect CMPS connector and then turn the ignition ON.
2. Measure voltage between terminal 3 of CMPS harness connector and chassis ground.

3. Measure voltage between terminals 2 and 3 of CMPS harness connector.

Specification : Measurement "A" - Measurement 'B’ = Approx. below 200mV

4. Is the measured voltage within specification?
YES

Go to "Component Inspection” procedure.

Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esseasss

1. Check CMPS
1) IG "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 3 of CMPS.
REFERENCE SIGNAL WAVEFORM :

rr [ 2.0 v CINE 2.8 v

HIN:-388.ZnV AVE: 2.8V Hax: 5.3 V
MIN:-288.2nV AVE: Z.8 YV Hax: 3.2 VY

Any g

C105-1

""" F———1 1. Reference Voltage (+5V)
...... F—- 2. Sensor ground
: Y~ -~ 3. CMPS [Bank 1] signal

band .

o e

TR R e

"""'ﬂ'

m [zoon] [CURS|  |RECD| [HENU]

SBLF26547L
3) Is the measured signal waveform normal?

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  erocasss
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

VES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -397

DTC P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE (BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  enzcrron

Refer to DTC P0340.

GENERAL DESCRIPTION  escoooss

Refer to DTC P0340.

DTC DESCRIPTION  esraiser

Checking oputput signals from CMP during engine running, if the expected number of cam tooth count is not observed,
PCM sets P0341. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eseinoss

Item Detecting Condition Possible cause

DTC Strategy e Check if CAM sensor is synchronized correctly Poor connection

Enable Conditions e Engine running e Short in harness
* electrical noise
Threshold value » Cam tooth count = 6 « Target wheel
Diagnosis Time  Continuous + CMPS
_— = « PCM
MIL On Condition e 2 driving cycles 2

SCHEMATIC DIAGRAM  evesei26

Refer to DTC P0340.

SIGNAL WAVEFROM AND DATA  earsasac

Refer to DTC P0340.

MONITOR DTC STATUS  eosrzzss

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  esrecass

Refer to DTC P0340.

POWER CIRCUIT INSPECTION  esezriac

1. IG "OFF" and disconnect CMPS connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 1 of CMPS(B1) harness connector and chassis ground.

Specification : Approx. 5V
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4. 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  esarpsen

1. Check short in harness
1) IG "OFF" and disconnect CMPS connector.

2) Measure resistance between terminals 1 and 3 of CMPS(B1) harness connector.

Specification : Infinite

3) Is the measured resistance within specification?
YES

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

Repair short in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check short to ground in harness
1) 1G "OFF" and disconnect CMPS connector and PCM connector.

2) Measure resistance between terminal 3 of CMPS(B1) harness connector and chassis ground.

Specification : Infinite

3) Is the measured resistance within specification?
YES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eouo7ze

1. Check CMPS
1) IG "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 3 of CMPS.
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REFERENCE SIGNAL WAVEFORM :

MIN:-388.ZnY AVE: Z.8 VY Hax:

rr [ 2.0 v cH_BIE R

3.3V

MIN:-288.2nV AVE: 2.8V Hax:

3.2 U

_m Iéooﬁl |lcu1'13|' ” |1'1Edn|'|nr:'nu'|

3) Is the measured signal waveform normal?

YES

1. Reference Voltage (+5V)
2. Sensor ground
3. CMPS [Bank 1] signal

SBLF26547L

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

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 go to "Verification of Vehicle Repair" procedure.

[L| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized

by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0340.
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FL -400 FUEL SYSTEM

DTC P0346 CAMSHAFT POSITION SENSOR "A" CIRCUIT
RANGE/PERFORMANCE (BANK 2)

COMPONENT LOCATION  esnsaiso

Refer to DTC P0340.

GENERAL DESCRIPTION  essossro

Refer to DTC P0340.

DTC DESCRIPTION  essorore

Checking oputput signals from CMP during engine running, if the expected number of cam tooth count is not observed,
PCM sets P0346. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  erzr20e8

Item Detecting Condition Possible cause

DTC Strategy e Check if CAM sensor is synchronized correctly Poor connection

Enable Conditions e Engine running * Open or short in harness
Threshold value e Cam tooth count # 6 : _(Ie_;(é'[éltc\e,l\llhr;(()allse
Diagnosis Time e Continuous e CMPS
MIL On Condition e 2 driving cycles ' OHM

SCHEMATIC DIAGRAM  e4i97e04

Refer to DTC P0340.

SIGNAL WAVEFROM AND DATA  essseos2

Refer to DTC P0340.

MONITOR DTC STATUS  esesceps

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  es206r00

Refer to DTC P0340.

POWER CIRCUIT INSPECTION  espirsse

1. IG "OFF" and disconnect CMPS connector.
2. |G "ON" and ENG "OFF"

3. Measure voltage between terminal 1 of CMPS(B2) harness connector and chassis ground.

Specification : Approx. 5V
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DTC TROUBLESHOOTING PROCEDURES FL -401

4. 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 1987884

1. Check voltage
1) I1G "OFF" and disconnect CMPS connector.
2) 1G "ON" and ENG "OFF"

3) Measure voltage between terminal 3 of CMPS(B2) harness connector and chassis ground.

Specification : Approx. 5V

4) Is the measured voltage within specification?
YES

Go to "Check short in harness" as follows.

Go to "Check open in harness" as follows.
2. Check short in harness
1) 1G "OFF" and disconnect CMPS connector.

2) Measure resistance between terminals 1 and 3 of CMPS(B2) harness connector.

Specification : Infinite

3) Is the measured resistance within specification?

YES

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

Repair short in harness, and go to "Verification of Vehicle Repair” procedure.
3. Check short to ground in harness
1) IG "OFF" and disconnect CMPS connector and PCM connector.

2) Measure resistance between terminal 3 of CMPS(B2) harness connector and chassis ground.

Specification : Infinite
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3) Is the measured resistance within specification?
YES

Go to "Ground Circuit Inspection” procedure.

Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure.
4. Check open in harness
1) IG "OFF" and disconnect CMPS connector and PCM connector.

2) Measure resistance between terminal 3 of CMPS harness connector and terminal 24 of PCM harness connec-
tor(C144-B).

Specification : Below 1Q

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

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eirie4r
1. IG "OFF" and disconnect CMPS connector and then turn the ignition ON.
2. Measure voltage between terminal 3 of CMPS harness connector and chassis ground.

3. Measure voltage between terminals 2 and 3 of CMPS harness connector.

Specification : Measurement "A" - Measurement 'B’ = Approx. below 200mV

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

Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  es7esers

1. Check CMPS
1) 1G "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 3 of CMPS.
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REFERENCE SIGNAL WAVEFORM :

rr [ 2.0 v cH_BIE R

HIN:-388.ZnV AVE: 2.8V Hax: 5.3 V

MIN:-288.2nV AVE: 2.8V Hax: 3.2 VY

LS B an .

b b L L

' | RECD | '| HENU '|

%Y [zoon] [curs]|

3) Is the measured signal waveform normal?

YES

C105-2

T— T
F
Y5V

i e (\
— —
N A

1. Reference Voltage
2. Sensor ground
3. CMPS [Bank 2]

SBLF26556L

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

and go to "Verification of Vehicle Repair" procedure.

Check the electrical noise of signal waveform, and go to "Check target wheel of CAM shaft" as follows.

[L| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized

by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

2. Check target wheel of CAM shaft

1) 1G "OFF"

2) Remove the cover of cylinder head and check target wheel state of bank 2.

3) Is the target wheel state normal?
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FL -404 FUEL SYSTEM

M=)

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

Repair or replace it, and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR es2apses

Refer to DTC P0340.
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DTC P0351 IGNITION COIL "A" PRIMARY / SECONDARY CIRCUIT
DTC P0352 IGNITION COIL "B" PRIMARY / SECONDARY CIRCUIT
DTC P0353 IGNITION COIL "C" PRIMARY / SECONDARY CIRCUIT
DTC P0354 IGNITION COIL "D" PRIMARY / SECONDARY CIRCUIT
DTC P0355 IGNITION COIL "E" PRIMARY / SECONDARY CIRCUIT
DTC P0356 IGNITION COIL "F" PRIMARY / SECONDARY CIRCUIT

COMPONENT LOCATION  espsosar

SGHFL7319N

GENERAL DESCRIPTION  erssee80

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil consists
of two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark plugs on
every power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine Control Module
(PCM) provides a switching circuit to ground for primary coil circuit control. The PCM uses the crankshaft position sensor
and camshaft position sensor signal to time the energizing of the coil. When a primary ignition coil is energized and
de-energized, the secondary coil produces a high voltage spike to the attached spark plugs.

DTC DESCRIPTION  eserrers
Checking output signals from ignition coils every 10 sec. under detecting condition, if the signals indicating open or short

in the circuit are detected for more than 5 sec., PCM sets this DTC. MIL(Malfunction Indication Lamp) turns on when the
malfunction lasts till consecutive 2 driving cycle.
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DTC DETECTING CONDITION  ezpso4a3

Item

Detecting Condition

Possible cause

DTC Strategy .

Detects a short to ground, to battery or open circuit

EnableConditions

NO DTC related to this item

Engine running

11V = Battery voltage < 16V

The above conditions are met 0.5 sec.

Threshold value .

Open or short

DiagnosisTime

Continuous
(More than 5 sec.failure for every 10 sec.test)

MIL On Condition .

2 driving cycles

Poor connection

Open or short in harness
Ignition Coil

PCM

SPECIFICATION  ei4aa77

Resistance (Q)

Primary Coll

Secondary Coil

0.62 + 10% (Q)

7.0 + 15% (kQ)
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DTC TROUBLESHOOTING PROCEDURES FL -407

SCHEMATIC DIAGRAM  eussrsoe

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Ignition Coil #1 (C151-1) PCM (C144-B) Ignition Coil #1
Main Relay 2 [79 - Ignition Coil Terminal Connected to Function
Control #1 1 Main Relay Battery (B+)
1 M FZYZ)’I, 2 PCM C144-B (79) Ignition Coil #1
Ignition Coil #3 (C151-3) Ignition Coil #2
2 = N . Terminal Connected to Function
177 - Ignition Coil ;
_LQ_QJ Control #3 1 Main Relay Battery (B+)
2 PCM C144-B (60 Ignition Coil #2
1L 0, (60) 9
- - Ignition Coil #3
Ignition Coil #5 (C151-5) - -
2 = Terminal Connected to Function
Q0 J /8 —(I:%zltt:gr#%ml 1 Main Relay Battery (B+)
2 PCM C144-B (77) Ignition Coil #3
Ll 001y
. - Ignition Coil #4
Ignition Coil #2 (C151-2)
2 ~ Terminal Connected to Function
160 —(I:%rslltt:gr#goﬂ 1 Main Relay Battery (B+)
2 PCM C144-B (40) Ignition Coil #4
e/ 00 ———
= - Ignition Coil #5
Ignition Coil #4 (C151-4) _ :
2 - B . Terminal Connected to Function
L0R J s 'CI%rAItt;gP#iOII 1 Main Relay Battery (B+)
P~ 2 PCM C144-B (78) Ignition Coil #5
Ignition Coil #6
Igniti il # 151-
gnition Coil #6 (C15 26) ~ Terminal Connected to Function
00 19 - Ignition Coil 1 Main Relay Battery (B+)
Control #6
2 PCM C144-B (19) Ignition Coil #6

— 1
HEEBELEREVENEREERD
COOIDEDEEBODEHDODE DD
= 1) 0 )
COOIDEDEIIOOCHOODEL A
STTIDETEEECOCISODEE

J L0

C144-B
PCM

U

i

C151-1,2,3,4,5,6

Ignition Coil

SGHFL7306L

MONITOR DTC STATUS  eooacese

1. Check DTC Status
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 F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE
PHHHX DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.”HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP| |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Re-
pair" procedure.

TERMINAL AND CONNECTOR INSPECTION  esicoaso

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also be

caused by interference from other electrical systems, and mechanical or chemical damage.

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

3. Has a problem been found?

YES

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

Go to " Power Circuit Inspection " procedure.
POWER CIRCUIT INSEPCTION  e2arpss

1. Check voltage

1) IG "OFF" and disconnect Ignition Coil connector.
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DTC TROUBLESHOOTING PROCEDURES FL -409

2) 1G "ON" and ENG "OFF"

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

Specification : Approx. B+

4) Is the measured voltage within specification ?

YES
Go to "Control Circuit Inspection" procedure.

Check fuse connected to ignition coil for open.
Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  esgozsa1
1. Check short to battery in harness.
1) 1G "OFF" and disconnect ignitioncoil connector and PCM connector.

2) Measure resistance between terminals 1 and 2 of ignition coil harness connector.

Specification : Infinite

3) Is the measured resistance within specification?
YES

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

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check short to ground in harness
1) IG "OFF" and disconnect ignition coil connector and PCM connector.

2) Measure resistance between terminal 2 of ignition coil harness connector and chassis ground.

Specification : Infinite

3) 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.

3. Check open in harness
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1) 1G "OFF" and disconnect Ignition Coil connector and PCM connector.

2) PO0351) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 79 of PCM har-
ness connector[C144-B].
P0352) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 60 of PCM har-
ness connector[C144-B].
P0353) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 77 of PCM har-
ness connector[C144-B].
P0354) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 40 of PCM har-
ness connector[C144-B].
P0355) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 78 of PCM har-
ness connector[C144-B].
P0356) Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 19 of PCM har-
ness connector[C144-B].

Specification : Below 1Q

3) Is the measured resistance within specification?
YES

Go to "Component Inspection" procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eseerisr

1. Check Ignition Coil
1) IG "OFF" and disconnect ignition coil connector.
2) Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side)

3) Measure resistance between terminal 1 of ignition coil connector and out terminal of secondary ignition coil.

SPECIFICATION :

Primary Coil (A) Secondary Coil (B)

Resistance (Q)
0.62 + 10% (Q) 7.0 + 15% (kQ)

C151-1

1. Battery Voltage
2. Ignition Control

SGHFL7233N

4) Is the measured resistance within specification?
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YES

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

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.

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eoocras
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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1)

DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK

GENERAL DESCRIPTION  eoresaes

The PCM uses dual oxygen sensors to monitor the efficiency of the manifold catalytic converter (warm-up catalytic con-
verter). By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The upstream
(front) HO2S is used to detect the amount of oxygen in the exhaust gas before it enters the catalytic converter. A low
voltage indicates high oxygen contents (lean air mixture). A high voltage indicates low oxygen contents (rich air mixture).
When the catalyst efficiency drops, no chemical reaction takes place. This means the concentration of oxygen will be the
same at the rear as it is at the front.

DTC DESCRIPTION

EE6D7E95

If the oxygen storage time for Bank 1 is lower than threshold , the PCM determines that a fault exists and a DTC is stored.
MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  eporesso

Item

Detecting Condition

Possible cause

DTC Strategy

Manipulates Airfuel and stores the times it takes for

the pre and post converter oxygen sensors to switch.

EnableConditions

Engine Runtime = 580 sec.

Purge Concentration Learned

3 g/s = Airflow = 10 g/s

Throttle closed < 1.5%

70 (158 °F) = Coolant Temp. =< 120 (248 °F)
-7 (19.4 °F) = Ambient Temp. =< 105 (221 °F)
Barometer = 72 kPa

Max number of test attempts < 12

Closed Loop

250 (482 °F) = Catalyst Temp. < 950 (1742 °F)
Fuel learning completed

Vehicle speed = 3 kph(1.8 mph)

Not airfuel ramping

Max idle time( about 60 sec.) not exceeded

No disabling faults present

Threshold value

Oxygen Storage Time  3.25 sec.

DiagnosisTime

15 sec.

MIL On Condition

1 Driving cycle

e Catalyst Converter

MONITOR SCANTOOL DATA  eaozsros

1. Check DTC Status

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

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the

DTCs menu

4) Read "DTC Status" parameter.
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1.1 DPIAGNOSTIC TROUBLE CODES

PHEKEH DTC TITLE

NUHMBER OF DTC : 1 ITEHMS

|HELP | |ERaS | |FLOW| | INFO | | PART |

PHEHEH DTC TITLE

1.MIL STATUS:
Z.DTC 3TATUS:
3.DIAG. STATUS:

ON.“OFF
PRESENT.-HISTORY
DIAGNOSIE FINISHED?

5)

Is "Present" Fault displayed?

=S

SGHFL7305L

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

Go to "Verification of Vehicle Repair" procedure.

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  erpspae:

1. Monitor the Catalyst Converter

1)
2)
3)
4)
5)
6)
7
8)

9)

Clear DTC.

Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes).

Drive at a steady speed between 45-55 mph(72-88 km/h) for 30 seconds.

Stop and then maintain idle state for 120 seconds in D-position.

Repeat step 3 once again.

Stop and then keep it in idle state( D-positon) for 120 seconds.

Repeat step 3 once again.

Stop and then maintain idle state for 120 seconds in D-position.

IG "OFF"

10) Repeat steps 3 through 9 three times.

11) Check if catalyst monitoring readiness is complete. so, if the readiness is incomplete, repeat steps 2 through 10.

12) Does the scan tool show DTC P0420?

=S

Substitute with a known - good Catalyst Converter and check the signal waveform of HO2S for proper oper-
ation. If the problem is corrected, Go to "Verification of Vehicle Repair" procedure.
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It was intermittent failure.

VERIFICATION OF VEHICLE REPAIR epssssen
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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2)

DTC P0430 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK

GENERAL DESCRIPTION  espoeoss

Refer to DTC P0420.

DTC DESCRIPTION

EEF1B865

If the oxygen storage time for Bank 2 is lower than threshold , the PCM determines that a fault exists and a DTC is stored
and MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  eerassor

ltem

Detecting Condition

Possible cause

DTC Strategy

Manipulates Airfuel and stores the times it takes for

the pre and post converter oxygen sensors to switch.

EnableConditions

Engine Runtime = 580 sec.

Purge Concentration Learned

3 g/s = Airflow < 10 g/s

Throttle closed =< 1.5%

70 (158 °F) = Coolant Temp. = 120 (248 °F)
-7 (19.4 °F) = Ambient Temp. =< 105 (221 °F)
Barometer = 72 kPa

Max number of test attempts < 12

Closed Loop

250 (482 °F) < Catalyst Temp. < 950 (1742 °F)
Fuel learning completed

Vehicle speed = 3 kph(1.8 mph)

Not airfuel ramping

Max idle time( about 60 sec.) not exceeded

No disabling faults present

No instrumentation slews active

Threshold value

Oxygen Storage Time  3.25 sec.

DiagnosisTime

15 sec.

MIL On Condition

1 Driving cycle

o Catalyst Converter

MONITOR SCANTOOL DATA  esssecrc

Refer to DTC P0420.

COMPONENT INSPECTION  eesriceo

1. Monitor the Catalyst Converter

1) Clear DTC.

2) Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes).

3) Drive at a steady speed between 45-55 mph(72-88 km/h) for 30 seconds.

4) Stop and then maintain idle state for 120 seconds in D-position.
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5) Repeat step 3 once again.

6) Stop and then keep it in idle state( D-positon) for 120 seconds.

7) Repeat step 3 once again.

8) Stop and then maintain idle state for 120 seconds in D-position.

9) IG "OFF"

10) Repeat steps 3 through 9 three times.

11) Check if catalyst monitoring readiness is complete. so, if the readiness is incomplete, repeat steps 2 through 10.

12) Does the scan tool show DTC P0430?

YES

Substitute with a known - good Catalyst Converter and check the signal waveform of HO2S for proper oper-
ation. If the problem is corrected, Go to "Verification of Vehicle Repair" procedure.

It was intermittent failure.

VERIFICATION OF VEHICLE REPAIR ez

Refer to DTC P0420.
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OPEN

DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT

COMPONENT LOCATION  erscsose

— s e
‘q(/ @’b\‘ail
/ -

—wo
o =)\ 93‘ \
\,,‘7,;f;¢éQ%%g5§..

=7
(\/\
Wz

GENERAL DESCRIPTION  eossres

SGHFL7314N

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The
PCM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back to the
engine for combustion. This valve is actuated by the purge control signal from the PCM and controls fuel vapor from the
canister to the intake manifold.

DTC DESCRIPTION

ED11A85B

Checking output signals from PCSV every 10 sec. under detecting condition, if signals indicating open or short to ground
in the circuit are detected for more than 5 sec., PCM sets P0444. MIL(Malfunction Indication Lamp) turns on when the
malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eceacos

DiagnosisTime

Iltem Detecting Condition Possible cause
DTC Strategy e Open, short to ground

* Engine running
EnableConditions e 11V < Battery voltage < 16V Poor connection

e Above enable conditions are met 0.5 sec. Open or short to ground
Threshold value « Open or short to ground in harness

P 9 PCSV
» Continuous PCM

(More than 5 sec.failure for every 10 sec.test)

MIL On Condition .

2 driving cycles
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SPECIFICATION  esoraies

Item Coil resistance(Q)
PCSV 19.0 ~ 22.0Q (at20 /68 )

SCHEMATIC DIAGRAM

E16AC501

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

PCM (C144-A)

PCSV
(C148) > Terminal Connected to Function
[78 - PCSV Control 1 Main Relay Battery Voltage (B+)
X‘HZ:XI 1 2 PCM C144-A (78) PCSV Control
»  Main Relay

[HARNESS CONNECTORS]

DODHHHDEHDOOHDO000O0O00
DOOIODHDSEDHIHODIHDDODDD)
== 1] 1] )

(6IGIENENENENENEIEAEIENaNa anXaeXaXaxaXaXad)
IR EIEREIENENENEEEIEEED )

o™ LT ‘_{_L’
C148
C144-A
PCSV .y

SIGNAL WAVEFORM AND DATA

E4E0535F

CH B: 13.7 UV DT: 79.88mE FREQ: 12.66 HA

Zn;jm ix

..... L g

: TE 5 & & § & & & :
. N [ N . N N N N . N
| RS [zoow] [MEMO| [ RECD] [MENU]

SGHF17011N

The Purge Control Solenoid Valve(PCSV) is open or closed by PCM and vacuum of intake manifold.
At opening, fuel vapor from canister enters into intake manifold.
This photo shows the signal waveform of PCSV operating normally.

WWW.DIGITALKHODRO.COM

SBLFL7889N

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -419

MONITOR DTC STATUS  essnnzse

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status” parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS| |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  easo0602

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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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Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSEPCTION  ecseeiac

1. IG "OFF" and disconnect PCSV connector.
2. 1G "ON" and ENG "OFF"

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

Specification : B+

4. |s the measured voltage within specification?
YES
Go to "Control Circuit Inspection” procedure.

Repair open or short to ground in harness, and go to " Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  espspess
1. Check short to ground in harness.
1) 1G "OFF" and disconnect PCSV connector.
2) IG "ON"

3) Measure voltage between terminal 2 of PCSV harness connector and chassis ground.

Specification : Approx. 0V

4) Is the measured voltage 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 open in harness.
1) IG "OFF" and disconnect PCSV connector and PCM connector.

2) Measure resistance between terminal 2 of PCSV harness connector and terminal 78 of PCM harness connec-
tor(C144-A).

Specification : Below 1Q

3) Is the measured resistance within specification?

YES
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Go to " Component Inspection" procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ese1ssso
1. Check PCSV
1) IG "OFF" and disconnect PCSV connector.

2) Measure resistance between terminals 1 and 2 of PCSV connector.(Component side)

SPECIFICATION :

Item Coil resistance(Q)
PCSV 19.0 ~ 22.0Q (at20 /68 )
C148
1. Battery voltage(B+)
2. PCSV Control
1

SBLF26590L

3) Is the measured resistance within specification?
YES

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  escesace

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions
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3. Read "DTC Status" parameter
4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  esmanes

Refer to DTC P0444.

GENERAL DESCRIPTION  eacasr

Refer to DTC P0444.

DTC DESCRIPTION  escos2oe

Checking output signals from PCSV every 10 sec. under detecting condition, if signals indicating short to battery in the
circuit are detected for more than 5 sec., PCM sets P0445. MIL(Malfunction Indication Lamp) turns on when the malfunc-
tion lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  es7z20c0

Item Detecting Condition Possible cause

DTC Strategy e Short to battery

e Engine running
EnableConditions e 11V < Battery voltage < 16V

- Poor connection
e Above enable conditions are met 0.5 sec.

Short to battery in harness

Threshold value e Short to battery PCSV
. PCM
DiagnosisTime * Continuous .
(More than 5 sec.failure for every 10 sec.test)
MIL On Condition e 2 driving cycles
SPECIFICATION  ecssien2
Item Coil resistance(Q)
PCSV 19.0 ~ 22.0Q (at20 /68 )

SCHEMATIC DIAGRAM  eposzesr

Refer to DTC P0444.

SIGNAL WAVEFORM AND DATA  ebocagos

Refer to DTC P0444.

MONITOR DTC STATUS  essonros

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  eeeszssr

Refer to DTC P0444.
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CONTROL CIRCUIT INSPECTION  ezconorr

1. IG "OFF" and disconnect PCSV connector.
2. |G "ON" and ENG "OFF"

3. Measure voltage between terminal 2 of PCSV harness connector and chassis ground.

Specification : Approx. 0V

4. Is the measured voltage within specification?
YES
Go to "Component Insepction” procedure.

Repair short to battery in harness, and go to " Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eaoo7es2
1. Check PCSV
1) IG "OFF" and disconnect PCSV connector.

2) Measure resistance between terminals 1 and 2 of PCSV connector.(Component side)

SPECIFICATION :

Iltem Coil resistance(Q)

PCSV 19.0 ~ 22.0Q (at20 /68 )

1. Battery voltage(B+)
2. PCSV Control

SBLF26590L
3) Is the measured resistance within specification?
YES

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

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  ecesspsr

Refer to DTC P0444.
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[DTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE

GENERAL DESCRIPTION  e7s2gsee

The Vehicle Speed Sensor(VSS) or Wheel Speed Sensor (WSS) generates a waveform with a frequency proportional to
the speed of the vehicle. The signal generated by the VSS or WSS informs the PCM not only if the vehicle speed is low
or high but also if the vehicle is or is not moving. The PCM uses this signal to control the fuel injection, ignition timing,
transaxle shift scheduling and torque converter clutch scheduling. The VSS or WSS signal is also used to detect rough

road conditions.

DTC DESCRIPTION

EC82EB4B

Checking vehicle speed signal every from vehicle speed sensor or ABS(or ESP) control every 30 sec. under detecting
condition, if an signal is in the detecting condition for more than 20 sec., PCM sets P0501. MIL(Malfunction Indication

Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esiaesee

Detecting Condition

Possible cause

Detects the lack of vehicle speed signal

Engine Running

No VSS disabling malfunction present
No TPS fault present

No MAP fault present

11V  Ignition Voltage 16V

Engine Coolant Temperature 60 (140
MAP  55kPa

25% = TPS = 60%

1200rpm < Engine Speed < 4000rpm
Vehicle Speed derived from transmission
= 10 kph(6.2 mph)

Engine Running

No VSS disabling malfunction present
No TPS fault present

No MAP fault present

11V Ignition Voltage 16V

Engine Coolant Temperature 60 (140
MAP  32kPa

TPS 1%

1800rpm < Engine Speed <= 6000rpm
Transmission in gear

Vehicle Speed < 10kph

Vehicle Speed  5kph
Delta Engine Speed = 100rpm

Continuous
(More than 20 seconds failure for every
30 seconds test )

ltem
DTC Strategy
Case
1(Power)
Enable
Condi-
tions
Case
2(Decel)
Case
Thresh | 1(Power)
old
value Case
2(Decel)
Diagnosis Time
MIL On Condition

2 driving cycles

Poor connection

Open or short in harness
Vehicle Speed Sensor or
Wheel speed sensor(FR)
ABS or ESP control unit

PCM
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SCHEMATIC DIAGRAM

[EURO-

I

EDO04431E

2

[CIRCUIT DIAGRAM]

ABS/ESP (F56)

34
WSS (RH)

Qc

|

1
33

Power

Signal

[CONNECTION INFORMATION]

PCM (C144-A) Terminal Connected to

Function

12

[HARNESS CONNECTOR]

[

F60
WSS (RH)

E52 - Vehicle Speed Signal

12 PCM C144-A (52)

Vehicle Speed Signal

[15]_[1a] [13] [12] [11) o] [o] [4] [7] [e] [5] [4] [3] [2]

3| |2
FREEENEE NS N D E
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C144-A
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[EURO- / ]

[CIRCUIT DIAGRAM]

PCM(C144-A)

[CONNECTION INFORMATION]

VSS(C112)

"1

[52-vss signal

[HARNESS CONNECTOR]

C112
VSS

Terminal Connected to Function
Engine compartment
1 juntion block Battery voltage(B+)
Chassis ground Sensor ground
PCM C144-A (52) VSS signal

DODHOODOHBEDDO00000000
OOSHOODOBDDDDYDODDBED

= 1 1] )

99DISODHSDDODHOODOHEE
GBI ITIEIENeUeeEe(696316206D)

J LT

LU

O

C144-A
PCM

MONITOR DTC STATUS

EBASF4E

1. Check DTC Status

9

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

2) 1G "ON".

SGHFL7308L

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the

DTCs menu

4) Read "DTC Status" parameter.
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1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and connector inspection" procedure.

Fault is intermittent caused by poor contact in the sensor’ s and/or PCM’ s connector or was repaired and
PCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion,
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Re-
pair" procedure.
[EURO- [/ ]
TERMINAL AND CONNECTOR INSPECTION

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION

[LJ|NOTE

This procedure is applied to vehicle with ABS (or ESP)
In case of no ABS(or ESP), refer to "C1203 Wheel speed sensor front-RH open/short".

1. Check short to ground in harness

1) 1G "OFF"
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2) Disconnect PCM connector and ABS or ESP control module connector.

3) Measure resistance between terminal 52 of PCM harness connector(C144-A) and chassis ground.

Specification : Infinite

4) Is the measured resistance within specifications?

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) Ignition "OFF"
2) Disconnect PCM connector and ABS or ESP control module connector.

3) Measure resistance between terminal "52" of PCM harness connector and terminal "12" of ESP control module
harness connector.

Specification : Approx. below 1Q

(L] NOTE
This picture is only applicable to vehicle with ESP

4) Is the measured resistance within specifications?

M=

Go to " Check wheel speed sensor " procedure.

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

3. Check wheel speed sensor
1) 1G "OFF"
2) Check open or short in wheel speed sensor (Refer to "C1203 Wheel speed sensor front-RH open/short")

3) Is the wheel speed sensor normal?

YES

Substitute with a known - good PCM/ ESP control unit and check for proper operation. If the problem is
corrected, replace PCM/ ABS or ESP control unit and go to "Verification of Vehicle Repair" procedure.

Repair or replace it as necessary.
And then go to " Verification of Vehicle Repair" procedure.
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[LJ|NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

[EXCEPT EURO- / ]
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?

YES

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

Go to " Power Circuit Inspection " procedure.
POWER CIRCUIT INSPECTION
1. Check voltage
1) IG "OFF"
2) Disconnect vehicle speed sensor connector.
3) IG "ON" and ENG "OFF"

4) Measure voltage between terminal 1 of vehicle speed sensor harness connector and chassis ground.

Specification : Approx. 11.5 ~ 13V

5) Is the measured voltage within specifications?

YES

Go to "Signal circuit inspection" procedure.

Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.
Especially Check the fuse related to Power for blown-off.

SIGNAL CIRCUIT INSPECTION

1. Check voltage from sensor side
1) 1G "OFF"
2) Disconnect vehicle speed sensor connector.
3) IG "ON" and ENG "OFF"

4) Measure voltage between terminal 3 of vehicle speed sensor harness connector and chassis ground.
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Specification : Approx. 8 ~ 11.5V

5) Is the measured voltage within specifications?
YES

Go to "Check voltae from PCM side" as follows.
Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check voltage from PCM side
1) 1G "OFF"
2) Disconnect PCM connector and vehicle speed sensor connector.
3) IG "ON" and ENG "OFF"

4) Measure voltage between terminal "52" of PCM harness connector and chassis ground.

Specification : Approx. 8 ~ 11.5V

5) Is the measured voltage within specifications?
YES

Go to " Ground circuit inspection " procedure.

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

GROUND CIRCUIT INSPECTION

1. IG "OFF"

2. Disconnect vehicle speed sensor connector.

3. IG "ON" and ENG "OFF"

4. Measure voltage between terminal 1 of vehicle speed sensor harness connector and chassis ground.(Fig.A)

5. Measure voltage between terminals 1 and 2 of vehicle speed sensor harness connector.(Fig.B)

Specification : Measurement "A" - Measurement 'B’ = Approx. below 200mV

6. Is the measured voltage within specifications?
YES
Substitute with a known - good vehicle speed sensor and check for proper operation. If the problem is not cor-

rectd, substitute with a known - good PCM and check for proper operation. And go to "Verification of Vehicle Repair"
procedure.
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Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" procedure.

(L NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR esnosie
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0504 BRAKE SWITCH "A"/"B" CORRELATION

GENERAL DESCRIPTION  earseser

The Stop lamp switch is used to judge whether the acceleration system is abnormal or not. The stop lamp switch has a
duplex system(signals brake test or brake light) to memorize the abnormality when the signals of depressing and releasing

the brake pedal are detected

simultaneously.

DTC DESCRIPTION  eseis6s0

Checking output signals from both Stop lamp switch when all of them are On or OFF simultaneously, if abnormal signal
is detected for more than 0.5 sec., an error is recognized. And if this condition lasts for certain period, PCM sets P0504.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eosseens

ltem Detecting Condition Possible cause
DTC Strategy » Comparing 2 brake signals during driving
e Engine running
Enable Case 1 * Vehicle Speed Sensor is abnormal.
SRt * Engine running « Poor connection
tions Case 2 * Vehicle Speed Sensor is normal and Vehicle Speed « Open or short in Stop
is over 20kph druing 1sec or more. lamp switch

Threshold value

The one brake signal’'s change duration when
another signal has been changed 0.5 sec

Diagnosis Time .

Continuous

MIL On Condition .

2 driving cycles

e Faulty Stop lamp switch

SPECIFICATION  esoreras

ltem Brake OFF Brake ON
Stop Lamp ov Battery voltage
Stop Lamp Switch Battery voltage ov

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -435
SCHEMATIC DIAGRAM  esreacs
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Stop Lamp PCM (C144-A)
Switch (F36) Terminal Connected to Function
HOT < 4 oo 3 El - Stop Lamp switch 1 Engine cpmpartment Power Supply (12V)
IN ON Junction block
ORSTART | |,
[ E3 - Stop Lamp 2 PCM C144-A (23) Stop Lamp
3 PCM C144-A (21) Stop Lamp switch
HOT AT ALL TIMES Stop Lamp -~ —
ngine compartmen
— 4 Junction block Power Supply (12V)

[HARNESS CONNECTOR]

Iﬁll

2

F36

STOP LAMP SWITCH

F‘A\

DOOHOCVORODO00060000
OEEEREERINEEDEBERBRE
= i ) )
AEREEHENRENEBDEBHERR®
AEEOEBHEERANEBEEBRERE

Ry

T s

MONITOR DTC STATUS  essoss2s

1. Check DTC Status

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

2) 1G "ON".

SGHFL7330N

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the

DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

PHHEEX DIC TITLE

NUMBER OF DTC : 1 ITEHS

|HELF | |ERAS | [FLOW| | INFO| | PART |

Py DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.-HISTORY

3.DIAG.STATUS: DIAGNOSIE FINISHED?

WWW.DIGITALKHODRO.COM
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5)

Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection" procedure.

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

pair" procedure.

TERMINAL AND CONNECTOR INSPECTION  ep4ssap:

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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

1. Votage check

1)
2)
3)
4)
5)
6)
7

8)

IG Key "OFF".

Disconnect the PCM connector.

EA265F67

IG Key "ON" and keep the brake taking off.

Measure the voltage between terminal 21 of PCM harness connector(C144-A) and chassis ground.

Measure the voltage between terminal 23 of PCM harness connector(C144-A) and chassis ground .

Keep the brake stepping on.

Measure the voltage between terminal 21 of PCM harness connector(C144-A) and chassis ground.

Measure the voltage between terminal 23 of PCM harness connector(C144-A) and chassis ground.

SPECIFICATION :

Item

Brake OFF

Brake ON

Stop Lamp

ov

Battery voltage

Stop Lamp Switch

Battery voltage

ov

9)

WWW.DIGITALKHODRO.COM

Is the measured voltage within specification ?
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YES

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

Go to "Check open in harness" as follows.
2. Check open in harness
1) IG Key "OFF".
2) Disconnect the stop lamp switch and PCM connector.

3) Measure the resistance between terminal 21 of PCM harness connector and terminal 3 of Stop lamp switch
harness side.

4) Measure the resistance between terminal 23 of PCM harness connector and terminal 2 of Stop lamp switch
harness side.

Specification : Approx. below 1Q

5) Is the measured resistance within specification ?
YES

Go to "Check Battery voltagen” procedure.

Repair open in circuit and go to "Verification of Vehicle Repair" procedure.
3. Check Battery voltage
1) IG Key "OFF".
2) Disconnect the stop lamp switch connector.
3) Measure the voltage between stop lamp switch harness connector terminal 1 and chassis ground.
4) Measure the voltage between stop lamp switch harness connector terminal 4 and chassis ground.
5) IG Key "ON".
6) Measure the voltage between stop lamp switch harness connector terminal 1 and chassis ground.

7) Measure the voltage between stop lamp switch harness connector terminal 4 and chassis ground.

SPECIFICATION :

Item Brake OFF Brake ON
Stop Lamp Battery voltage Battery voltage
Stop Lamp Switch ov Battery voltage

8) Is the measured voltage within specification ?

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

Check the fuse between battery and stop lamp switch.
Repair open or short in power circuit of stop lamp switch and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ess21207
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

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 -439
[DTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

GENERAL DESCRIPTION  essgzras

The idle speed is controlled by the Electrical Throttle Control(ETC) System. ETC system is composed of the throttle
motor to operate the throttle valve and the throttle position sensor to detect the opening angle of the throttle valve, the
accelerator pedal position sensor to detect the accelerator pedal position and the one valve type throttle body. The PCM
controls the throttle motor to provide the proper throttle valve opening angle for the target idle speed.

DTC DESCRIPTION  esarrago

Checking idle RPM under detecting condition, if if the real idle speed is lower than desired idle speed by 100 RPM over
10 sec., PCM sets P0506. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  esrczsan

ltem Detecting Condition Possible cause
DTC Strategy ¢ Monitor idle speed
Enable Conditions ¢ Normal idle conditions

* Real engine speed is lower than target engine

Thresh old value speed by 100 RPM

 Intake system for blockage

Diagnosis Time e Continuous

MIL On Condition e 2 driving cycles

MONITOR SCANTOOL DATA  ercespie

1. Monitor DTCs related to HO2S, MAFS, MAPS, ECTS, PCSV, Injector, CVVT items, ETC system, A/C system, or
power steering system with scantool.

2. Are related DTCs present?

YES

Do all repairs associated with those codes before proceeding with this procedure.

Go to "System Inspection" procedure

SYSTEM INSPECTION  eoaccass

1. Check intake/exhaust system for blockage

1) Visually/physically inspect the following items:
- Air cleaner filter element for excessive dirt or for any foreign objects
- Hoses of intake system for blockage
- Throttle body inlet for damage or for any foreign objects
- Throttle plate for carbon deposits

2) Has a problem been found in any of the above areas?

=S
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Repair it and go to "Verification of Vehicle Repair" procedure

Clear DTC and Test-drive under enable conditions above-mentioned. After the test, If this DTC is set, go to
"Inspection  Repair" procedure. If not, troubleshooting is completed.

VERIFICATION OF VEHICLE REPAIR  espsssr
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -441

[DTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

GENERAL DESCRIPTION  enz24srcs

Refer to DTC P0506.

DTC DESCRIPTION  esaesze0

Checking idle RPM under detecting condition, if if the real idle speed is higher than desired idle speed by 200 RPM over
10 sec., PCM sets P0507. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving

cycle.

DTC DETECTING CONDITION  esosoco:

Iltem Detecting Condition Possible cause
DTC Strategy « Monitor idle speed
Enable Conditions * Normal idle conditions

Thresh old value engine speed by 200 RPM

¢ Real engine speed is higher than target

Diagnosis Time e Continuous

MIL On Condition e 2 driving cycles

 Intake system for air leakage

MONITOR SCANTOOL DATA  eororae:

Refer to DTC P0506.

SYSTEM INSPECTION  esess02s

1. Check intake/exhaust system for blockage
1) Visually/physically inspect the following items:
- Intake system for air leakage
- Vapor hoses for cracks or disconnection
2) Has a problem been found in any of the above areas?

=S

Repair it and go to "Verification of Vehicle Repair" procedure

Clear DTC and Test-drive under enable conditions above-mentioned. After the test, If this DTC is set, go to

"Inspection amp;amp; Repair" procedure. If not, troubleshooting is completed.

VERIFICATION OF VEHICLE REPAIR  esss2ron

Refer to DTC P0506.
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DTC P0532 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT LOW
INPUT

COMMPONENT LOCATION  esssrozs

SGHFL7331N

GENERAL DESCRIPTION  ecoarers

The PCM(Engine Control Module) receives pressure signal in the A/C refrigerant high pressure side from the A/C refrig-
erant pressure sensor. This input indicates how much load the A/C compressor is putting on the engine and is one of the
factors used by the PCM in order to determine the idle air control position for the idle speed. The circuits consist of a 5V
reference and a ground, both provided by the PCM, and a signal from the sensor. The signal is a voltage which is pro-
portional to the A/C pressure from 0 to 5V. Low pressure produces a low voltage signal and high pressure a high-voltage
signal.

DTC DESCRIPTION  espsizss

Checking output signals from A/C pressure sensor under detecting condition, if an signal below 0.25V lasts for more than
10 sec., PCM sets P0532.

DTC DETECTING CONDITION  esspasn0

Item Detecting Condition Possible cause
DTC Strategy « Detects sensor signal short to low voltage
Enable Conditions « Engine running » Poor connection
» Open in power circuit
Thresh old value + Sensor output voltage  0.25V . Open or short to ground
e Continuous in signal circuit
Diagnosis Time (More than 10 seconds failure for every + Faulty A/C pressure sensor
20 seconds test ) » Faulty PCM
MIL On Condition « DTC only (NO MIL ON)

SPECIFICATION  ezicsrse

Pressure(psi) 14.7 128.5 242.3 356.1 469.9
Voltage(V) 0.5 15 25 35 4.5
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SCHEMATIC DIAGRAM  eeoseion
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
AIC PRESSURE SENSOR (E02) PCM (C144-A)
1 Eg - Sensor Ground Terminal Connected to Function
2 - . 1 PCM C144-A (33) Sensor Ground
< _|Zp 132 - Signal 2 PCM C144-A (32) Signal
3 [58 - Sensor supply (+5V) 3 PCM C144-A (58) | Sensor supply (+5V)
[HARNESS CONNECTOR] P

EO02

A/C PRESSURE SENSOR

DODHOEDOHBOVOO000O00000
OSSOSO TDDHODHDODDBE

(i 1T m 1] ]

D9IOS DDIDDHODHDODEHEE
BB IITADTIENEN e 2eeEeX6631626D

N

U

SIGNAL WAVEFORM AND DATA

ED549388

B.84 Hz DUTY: 99 X

FR cHaasv 2z8s [NEDER
MIN: 4.8mU AVE: 1.6 U MAX: 2.2 U
FREQ:

@ - A/IC OFF & idle state

_m Izooﬁl |'cu1'13|'|n1'a:nd| IﬁE(ﬁnl '| HELHU.|

@ - AIC ON & idle state

MONITOR DTC STATUS

E8A15AE1

1. Check DTC Status

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

2) 1G "ON".

3)
DTCs menu

4)

WWW.DIGITALKHODRO.COM

Read "DTC Status" parameter.

SGHFL7332N

EGRF884A

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
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1.1 DPIAGHNOSTIC TROUBLE CODES PHEHEX DTC TITLE

PHHEX DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW | | INFO| | PART |

SGHFL7305L

5) Is "Present” Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eseensos

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  esossz6

1. Key "OFF".
2. Disconnect the A/C pressure sensor connector.
3. Key "ON".

4. Measure the voltage between terminal 3 of A/C pressure sensor harness connector and chassis ground.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
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Specification : approx. 5V

5. Is the measured voltage within specification ?

M=)

Go to "Signal circuit inspection” procedure.

Repair Open or Short to ground in A/C pressure sensor power circuit and go to "Verification of Vehicle Repair"
procedure.

SIGNAL CIRCUIT INSPECTION  eccizsec
1. Check short to ground inspection
1) IG Key "OFF".
2) Disconnect A/C pressure sensor and PCM connector.

3) Measure the resistance between terminal 2 of A/C pressure sensor harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specification ?

M=)

Go to "Check open in harness" procedure.

Repair Short to ground in A/C pressure sensor signal circuit and go to "Verification of Vehicle Repair" proce-
dure.

2. Check open in harness
1) IG Key "OFF".
2) Disconnect A/C pressure sensor and PCM connector.

3) Measure the resistance between terminal 2 of A/C pressure sensor harness connector and terminal 32 of PCM
harness connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specification ?

YES
Go to "Component inspection” procedure.

Repair Open in A/C pressure signal circuit and go to "Verification of Vehicle Repair" procedure.
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COMPONENT INSPECTION  ecsenses

1. A/C pressure sensor inspection

1) 1G Key "OFF" and connect the scantool.

2) Connect the probe to A/C pressure sensor signal and select the oscilloscope in the menu.

3) Check the waveform with acceleration and deceleration after engine start.

SPECIFICATION :

Pressure(psi) 14.7

128.5

242.3

356.1

469.9

Voltage(V) 0.5

15

2.5

3.5

4.5

MIN: 4.8mV AVE: 1.6 ¥V HaAx:

FR CHAB.5V 2.88

2.2\

FREQ: B.84 Hz DUTY: 99 ¥

m [zoon] [CURS| [MEMO] | RECD ] [HENU]

() - AIC OFF & Idle
(2) - AIC ON & Idle

4) Is the measured waveform of A/C pressure sensor normal?

=S

1. A/C pressure sensor ground
2. A/C pressure sensor signal
3. A/C pressure sensor power

SGHFL7268N

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

Substitute with a known - good A/C pressure sensor and check for proper operation. If the problem is cor-

rected, replace A/C pressure sensor and go to "Verification of Vehicle Repair" procedure.

@ NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR

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

EB773C58

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0533 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT HIGH
INPUT

COMMPONENT LOCATION  eizezrs

Refer to DTC P0532.

GENERAL DESCRIPTION  eso1rs

Refer to DTC P0532.

DTC DESCRIPTION  e7osseso

Checking output signals from A/C pressure sensor under detecting condition, if an signal above 4.65V lasts for more than
10 sec., PCM sets P0533.

DTC DETECTING CONDITION  eoosross

Item Detecting Condition Possible cause
DTC Strategy » Detects sensor signal short to high voltage
Enable Conditions e Engine running

Poor connection

Short battery in signal circuit
Open in ground circuit
Faulty A/C pressure sensor

Thresh old value  Sensor output voltage  4.65V

+ Continuous

Diagnosis Time (More than 10 seconds failure for every Faulty PCM
20 seconds test)
MIL On Condition e DTC only (NO MIL ON)
SPECIFICATION  eanarpsc
Pressure(psi) 14.7 128.5 242.3 356.1 469.9
Voltage(V) 0.5 15 25 3.5 4.5

SCHEMATIC DIAGRAM  eansoesc

Refer to DTC P0532.

SIGNAL WAVEFORM AND DATA  espseres

Refer to DTC P0532.

MONITOR DTC STATUS  erssaron

Refer to DTC P0532.

TERMINAL AND CONNECTOR INSPECTION  e7617401

Refer to DTC P0532.
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POWER CIRCUIT INSPECTION  ecsreass
1. IG Key "OFF".
2. Disconnect the A/C pressure sensor connector.

3. 1G Key "ON".

4. Measure the voltage between terminal 3 of A/C pressure sensor harness connector and chassis ground.

Specification : approx. 5V

5. Is the measured voltage within specification ?
YES

Go to "Ground circuit inspection” procedure.

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

GROUND CIRCUIT INSPECTION  eresesns

1. IG Key "OFF".

2. Disconnect the A/C pressure sensor connector.

3. IG Key "ON".

4. Measure the voltage between terminal 3 of A/C pressure sensor harness connector and chassis ground. (Fig A)

5. Measure the voltage between terminal 3 and terminal 1 of A/C pressure sensor harness connector. (Fig B)

Specification : The Difference between "A" and "B" is below 200mV.

6. Is the measured voltage within specification ?
YES

Go to "Signal circuit inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  esop2ssa

1. \Voltage inspection
1) IG Key "OFF".
2) Disconnect the A/C pressure sensor connector.
3) IG Key "ON".

4) Measure the voltage between terminal 2 of A/C pressure sensor harness connector and chassis ground.
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Specification : Approx. 0V

5) Is the measured voltage within specification ?
YES

Go to "Component inspection” procedure.

Go to "Check short to battery in harness" procedure.
2. Check short to battery in harness
1) 1G Key "OFF",
2) Disconnect A/C pressure sensor connector and PCM connector.

3) Measure the resistance between terminal 2 and terminal 3 of A/C pressure sensor harness connector.

Specification : Infinite

4) |s the measured resistance within specification ?

YES

Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  eesoasos

1. AJC pressure sensor inspection
1) IG Key "OFF" and connect the scantool.
2) Connect the probe to A/C pressure sensor signal and select the oscilloscope in the menu.

3) Check the waveform with acceleration and deceleration after engine start.

SPECIFICATION :

Pressure(psi) 14.7 128.5 242.3 356.1 469.9
Voltage(V) 0.5 1.5 25 35 4.5
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FR CHAB.5V 2.88

MIN:  4.8mU AVE: 1.6 U Hay¥: 2.2V
FREQ: 8.4 Hz DUTY: 99

- - 1. A/C pressure sensor ground
2. AIC pressure sensor signal
3. A/C pressure sensor power

m [zooM] [CURS| [MEMO] [RECD] [HENU]

() - AIC OFF & Idle
(2) - AIC ON & Idle

SGHFL7268N

4) Is the measured waveform of A/C pressure sensor normal?

YES

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

Substitute with a known - good A/C pressure sensor and check for proper operation. If the problem is cor-
rected, replace A/C pressure sensor and go to "Verification of Vehicle Repair" procedure.

L NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eonssreo

Refer to DTC P0532.
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FL -452 FUEL SYSTEM
IDTC P0562 SYSTEM VOLTAGE LOW

COMMPONENT LOCATION  ecnoss7e

Main Relay

SGHFL7333N

GENERAL DESCRIPTION  eopacrrs

The PCM provides ground to one side of the coil of the main relay and the other side is connected to the battery. The
PCM monitors battery voltage and the voltage after the main relay.

DTC DESCRIPTION  epieeacr

If system voltage is below 11V, PCM sets P0562. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts
till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eoerceos

ltem Detecting Condition Possible cause
DTC Strategy ¢ Voltage too low
. ¢ Engine running « Poor connection
Enable Conditions * 11V < Battery voltage < 16V + Open in power circuit
« Faulty charging system
Thresh old value « System voltage 11V + Faulty main relay
Diagnosis Time e Continuous » Faulty PCM
MIL On Condition e 2 driving cycles

SPECIFICATION  earesse2

Coil Resistance 70Q ~ 120Q
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DTC TROUBLESHOOTING PROCEDURES FL -453
SCHEMATIC DIAGRAM  e7a023ns
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM (C144-A)
Injector Terminal Connected to Function
[40 - Power Supply (B+) 1 Injector Power to injector
Main Relay (C123) o 2 Battery Battery Power (B+)
Battery 1 |_39 Power Supply (B+) PCM C144-A (38)
. r 3 38 - Power Supply (B+) 3 PCM C144-A (39) Power Supply (B+)
4 [43 - Main Relay Control PCM C144-A (40)
4 PCM C144-A (43) Main Relay Control
5 Battery Battery Power (B+)
[HARNESS CONNECTOR]
r%

N

DODHOEDOHBOVOO000O00000
OIS DOSDDHODHDODDBE

(£ 1T m 1] ]

9999SSDDSDDHODHDODEHEE
BT IR ADIIENEN e 2eeE66316206D

B

C123
Main Relay

e

SGHFL7334N

MONITOR DTC STATUS

E2A6AAA4

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status" parameter.
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FL -454

021 62 99 92 92

FUEL SYSTEM

1.1 DPIAGHNOSTIC TROUBLE CODES

PHHEX DTC TITLE

NUHMBER OF DTC : 1 ITEHS

|HELP | |ERaS | |FLOW | | INFO| | PART |

PHEHEX DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.“OFF
PRESENT.-HISTORY
DIAGNOSIE FINISHED!

5)

TERMINAL AND CONNECTOR INSPECTION

Is "Present” Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

SGHFL7305L

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

pair" procedure.

E2677342

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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.

POWER CIRCUIT INSPECTION  eszeraan

1. Check voltage

1)
2)

3)

WWW.

IG "OFF".
Disconnect the main relay.

IG "ON" and ENG "OFF"

DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -455

4) Measure the voltage between terminal 2 of main relay harness connector and chassis ground.

5) Measure the voltage between terminal 5 of main relay harness connector and chassis ground.

Specification : B+

6) Is the measured voltage within specification ?
YES

Go to "Check open in harness" procedure.

Check the fuse between battery and main relay.
Repair Open or Short to ground in power circuit and go to "Verification of Vehicle Repair" procedure

2. Check open in harness
1) IG "OFF".
2) Disconnect main relay and PCM connector.

3) Measure the resistance between terminal 3 of main relay harness connector and terminals 38, 39, 40 of PCM
harness connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specification ?

=S

Go to "Check short in harness" procedure.

Repair open in harness and go to "Verification of Vehicle Repair" procedure .
3. Check short in harness
1) 1G "OFF".
2) Disconnect main relay and PCM connector.

3) Measure the resistance between terminal 3 of main relay harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specification ?

YES

Go to "Control circuit inspection” procedure.

Repair short in harness and go to "Verification of Vehicle Repair" procedure.
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FL -456 FUEL SYSTEM

CONTROL CIRCUIT INSPECTION  eb7a1330
1. Check short in harness

1) 1G "OFF".

2) Disconnect main relay and PCM connector.

3) Measure the resistance between terminal 4 of main relay harness connector and chasses ground.

Specification : Infinite

4) Is the measured resistance within specification ?
YES

Go to "Check open in harness" procedure.

5) Repair short in control harness and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness

1) IG "OFF".

2) Disconnect main relay and PCM connector.

3) Measure the resistance between terminal 4 of main relay harness connector and terminal 43 of PCM harness
connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specification ?
YES

Go to "System inspection" procedure.

Repair open in control harness and go to "Verification of Vehicle Repair" procedure.

SYSTEM INSPECTION  ecpaoses
1. Check Alternator circuit
1) 1G "OFF".
2) Disconnect alternator connector.
3) IG "ON".
4) Measure the voltage between terminal 2 of alternator and chassis gound.

5) Measure the voltage between terminal 3 of alternator and chassis gound.

Specification : B+
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DTC TROUBLESHOOTING PROCEDURES FL -457

2. Cluster
(Charging MIL)
3. Sensing

SGHFL7277N

6) Is the measured voltage within specification?

M=)

Go to "Component inspection” procedure.

In case terminal 2 : Repair MIL circuit, MIL resistor or Open in circuit and go to "Verification of Vehicle Repair"
procedure.

In case terminal 3 : Repair the fuse between battery and Ignition switch, the fuse between Ignition switch and
alternator or Open in circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecpzacas
1. Check Main relay
1) 1G "OFF".
2) Disconnect the main relay.
3) Measure the resistance between terminal 2 and 4 of main relay.

4) Measure the resistance between terminal 5 and 3 of main relay.

Specification : 70 ~ 120Q

Terminal Power approval
3~5 NO
P YES

(Approx. 70Q ~ 120Q)
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FL -458 FUEL SYSTEM

O-T-G

@

5) Is the measured resistance within specification ?

SGHFL7278N

YES

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  e220e2r5

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

=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 -459
IDTC P0563 SYSTEM VOLTAGE HIGH

COMMPONENT LOCATION  essicing

Refer to DTC P0562.

GENERAL DESCRIPTION  eozoe7s2

Refer to DTC P0562.

DTC DESCRIPTION  ezsss820

If system voltage is above 16V, PCM sets P0563. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts
till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esosssrs

Iltem Detecting Condition Possible cause
DTC Strategy e \Voltage too high
Enable Conditions e Engine running > Poor c_onn_ectl_on
* Short in circuit
Thresh old value « System voltage 16V » Faulty charging system
. S : » Faulty main relay
Diagnosis Time » Continuous - Faulty PCM
MIL On Condition e 2 driving cycles
SPECIFICATION  esueaie
Coil Resistance 70Q ~ 120Q

SCHEMATIC DIAGRAM  eseeisec

Refer to DTC P0562.

MONITOR DTC STATUS  esssssss

Refer to DTC P0562.

TERMINAL AND CONNECTOR INSPECTION  esepscea

Refer to DTC P0562.

POWER CIRCUIT INSPECTION  eesasacr
1. Power circuit inspection

1) 1G "OFF".

2) Disconnect the main relay connector.

3) IG "ON" and ENG "OFF".
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FL -460 FUEL SYSTEM

4) MeMeasure the voltage between terminal 2 of main relay harness connector and chassis ground.

5) Measure the voltage between terminal 5 of main relay harness connector and chassis ground.

Specification : B+

6) Is the measured voltage within specification ?
YES

Go to "Check short in harness" procedure.

Repair Short in power harness and go to "Verification of Vehicle Repair" procedure.
2. Check short in harness
1) 1G "ON".

2) Measure the voltage between terminal 38, 39, 40 of PCM harness connector(C144-A) and chassis ground.

Specification : B+

3) Is the measured voltage within specification ?

=S

Go to "System inspection” procedure.

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

SYSTEM INSPECTION  esspsrcs

1. Check Alternator circuit
1) 1G "OFF".
2) Disconnect alternator connector.
3) IG "ON" and ENG "OFF"
4) Measure the voltage between terminal 2 of alternator and chassis gound.

5) Measure the voltage between terminal 3 of alternator and chassis gound.

Specification : B+
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DTC TROUBLESHOOTING PROCEDURES FL -461
E52
2. Cluster
(Charging MIL)
3. Sensing

SGHFL7277N
6) Is the measured voltage within specification?
YES
Go to "Component inspection” procedure.

Repair short in Sensing circuit or MIL circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esescrza

1. Check Main relay
1) 1G "OFF".
2) Disconnect the main relay.
3) Measure the resistance between terminal 2 and 4 of main relay.

4) Measure the resistance between terminal 5 and 3 of main relay.

Specification : 70 ~ 120Q

Terminal Power approval
3~5 NO
2 -4 YES

(Approx. 70Q ~ 120Q)

SGHFL7278N

5) Is the measured resistance within specification ?
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FL -462 FUEL SYSTEM

M=)

Go to "Check Alternator” 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. Check Alternator
1) 1G "OFF".
2) Check the tension of the belt.
3) Check Battery terminal and Alternator B+ terminal for looseness, corrosion or damage.
4) Engine "ON".
5) Operate electric equipments (Head lamp, Hot wire, etc).

6) accelerate engine to 2000 RPM and measure the battery voltage.

Specification : Approx. 12.5V ~ 14.5V

7) Is the measured voltage within specification ?
YES

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

(L NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  exseors

Refer to DTC P0562.
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FL -463

IDTC P0571 BRAKE SWITCH "A" CIRCUIT

GENERAL DESCRIPTION  e20epscs

The Stop lamp switch is used to judge whether the acceleration system is abnormal or not. The stop lamp switch has a
duplex system(signals brake test or brake light) to memorize the abnormality when the signals of depressing and releasing
the brake pedal are detected simultaneously.

DTC DESCRIPTION

E1D944BB

Checking input signals from stop lamp switch under detecting condition, if the operation state of stop lamp switch does
not change for more than 3 sec., PCM sets P0571. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts
till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ezosess

Item

Detecting Condition

Possible cause

DTC Strategy

PCM detects stop lamp input signal when
vehicle stops.

Enable onditions

Engine running
Vehicle speed signal is normal.
Vehicle speed  20kph (during 1sec or more)

Threshold value

Vehicle speed 3kph

Vehicle acceleration  -6kph/s

Stop lamp "OFF" and not changing of stop
lamp signal for more 3 sec.

Diagnosis Time

Continuous

MIL On Condition

2 driving cycles

» Poor connection

* Open or short to ground
in signal circuit

* Faulty PCM
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FL -464 FUEL SYSTEM

SCHEMATIC DIAGRAM  eseessss

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Stop Lamp PCM (C144-A)
Switch (F36) Terminal Connected to Function
HOT . 4 3 > ; Engine compartment
*—o© 21 - Stop Lamp switch 9 p
IN ON = p p 1 Junction block Power Supply (12V)
ORSTART ;| |,
e E3 - Stop Lamp 2 PCM C144-A (23) Stop Lamp
J: 3 PCM C144-A (21) Stop Lamp switch
HOT AT ALL TIMES Stop Lamp —
ngine compartment
— 4 Junction block Power Supply (12V)

[HARNESS CONNECTOR] L

m

LU

DODHOODOBEDDO00000060
OSSO DOESBDHODIHOODESD

= i i I

2 1 9DISSDISDDODHGOODHEO
3 DOTVEEVOBAVODTOODESS

4 D)

STOP LAMP SWITCH C144-A

SGHFL7330N

MONITOR DTC STATUS  esserzes

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES P DTC TITLE

PHHEEK DIC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.“HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DTC : 1 ITEHS
|HELP| | ERAS | |FLOW| | INFO| | PART |

SGHFL7305L
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DTC TROUBLESHOOTING PROCEDURES FL -465

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e7acacct

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  e2005144

1. Check voltage
1) 1G "OFF".
2) Disconnect the PCM connector.
3) IG "ON" and ENG "OFF"
4) Brake OFF : Measure the voltage between terminal 23 of PCM harness connector(C144-A) and chassis ground.

5) Brake ON : Measure the voltage between terminal 23 of PCM harness connector(C144-A) and chassis ground

SPECIFICATION :

Item Brake OFF Brake ON
Stop Lamp oV Battery voltage
Stop Lamp Switch Battery voltage ov

6) Is the measured voltage within specification ?
YES

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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FL -466 FUEL SYSTEM

Go to "Check open in harness" as follows.

2. Check open in harness
1) IG "OFF".
2) Disconnect the brake switch and PCM connector.

3) Measure the resistance between terminal 23 of PCM harness connector and terminal 2 of Stop lamp switch
harness connector.

Specification : Approx. below 1Q

4) |s the measured resistance within specification ?
YES

Go to "Check Battery voltage" as follows.

Repair open in circuit and go to "Verification of Vehicle Repair" procedure.
3. Check Battery voltage
1) IG Key "OFF".
2) Disconnect the brake switch connector.
3) Measure the voltage between stop lamp switch harness connector terminal 1 and chassis ground.
4) Measure the voltage between stop lamp switch harness connector terminal 4 and chassis ground.
5) IG Key "ON".
6) Measure the voltage between stop lamp switch harness connector terminal 1 and chassis ground.

7) Measure the voltage between stop lamp switch harness connector terminal 4 and chassis ground.

SPECIFICATION :

ltem Brake OFF Brake ON
Stop Lamp Battery voltage Battery voltage
Stop Lamp Switch ov Battery voltage

8) Is the measured voltage within specification ?
YES

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

Check the fuse between battery and stop lamp switch.
Repair open or short in power harness of stop lamp switch and go to "Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -467

VERIFICATION OF VEHICLE REPAIR  espsosso
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -468 FUEL SYSTEM
IDTC P0601 EEPROM-CHECK SUM ERROR

COMPONENT LOCATION  esopisec

SGHFL7335N

GENERAL DESCRIPTION  ess22001

A malfunction is detected by using a checksum technique for verifying data. The digital data is composed of zeros and
ones. A checksum is the total of all ones in a string of data. By comparing the checksum value with a stored value, a
malfunction can be detected.

DTC DESCRIPTION  ecaoeosr

If real checksum does not accord with memory checksum, PCM sets P0601 and MIL(Malfunction Indication Lamp) turns
on.

DTC DETECTING CONDITION  essozzsr

ltem Detecting Condition Possible cause
DTC Strategy e Checksum check
Enable onditions . -

Threshold value . Dlscordanc_e between the real checksum and - Faulty PCM
the memorized checksum

Diagnosis Time . -

MIL On Condition ¢ 1 driving cycle

MONITOR DTC STATUS  erarese

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu

4) Read "DTC Status" parameter.
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DTC TROUBLESHOOTING PROCEDURES FL -469

1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esrrscee

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 PCM and check for proper operation. If the problem is corrected,replace PCM and
then go to "Verification of Vehicle Repair” procedure.

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eerarcrc

After a repair, it is essential to verify that the fault has been corrected.
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FL -470 FUEL SYSTEM

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

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

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 -471
IDTC P0602 EEPROM-PROGRAMING ERROR

COMPONENT LOCATION  eoaiirse

Refer to DTC P0601.

GENERAL DESCRIPTION  esrrsas2

Refer to DTC P0601.

DTC DESCRIPTION  esi4ze00

If CPU software version does not accord with main CPU, PCM sets P0602.

DTC DETECTING CONDITION  essocepa

Item Detecting Condition Possible cause
DTC Strategy Check internal CPU

Enable onditions o -

¢ The version discordance among PCU

Threshold value S/W or Calibration » Faulty PCM
Diagnosis Time » Continuous
MIL On Condition e 1 driving cycle

MONITOR DTC STATUS  ere2ise

Refer to DTC P0601.

TERMINAL AND CONNECTOR INSPECTION  earpso

Refer to DTC P0601.

VERIFICATION OF VEHICLE REPAIR  esercaoc

Refer to DTC P0601.
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FL -472 FUEL SYSTEM

DTC P0604 INTERNAL CONTROL MODULE RANDOM ACCESS MEMORY
(RAM) ERROR

COMPONENT LOCATION  essaicrr

SGHFL7335N

GENERAL DESCRIPTION  ecores22

A malfunction is detected by using a checksum technique for verifying data. The digital data is composed of zeros and
ones. A checksum is the total of all ones in a string of data. By comparing the checksum value with a stored value, a
malfunction can be detected.

DTC DESCRIPTION  ez2s15005

If the RAM in PCM has errors, PCM sets P0604 and MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  ecacrspe

ltem Detecting Condition Possible cause
DTC Strategy Check internal CPU

L]

Enable onditions . -

Threshold value *« RAM has errors. * Faulty PCM
Diagnosis Time . -

MIL On Condition e 1 driving cycle

MONITOR DTC STATUS  essrerr1

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu

4) Read "DTC Status" parameter.
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DTC TROUBLESHOOTING PROCEDURES FL -473

1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  exsraset

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 PCM and check for proper operation. If the problem is corrected,replace PCM and
then go to "Verification of Vehicle Repair” procedure.

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eposrsss

After a repair, it is essential to verify that the fault has been corrected.
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FL -474 FUEL SYSTEM

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

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

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 -475
IDTC P0606 ECM/PCM PROCESSOR(ECM-SELF TEST FAILED)

COMPONENT LOCATION  eeio727s

Refer to DTC P0604.

GENERAL DESCRIPTION  eaceisoc

Refer to DTC P0604.

DTC DESCRIPTION  eseocrse

Checking PCM under detecting condition, if internal error is detected, PCM sets P0606. And MIL(Malfunction Indication
Lamp) turns on.

DTC DETECTING CONDITION  ero19731

Item Detecting Condition Possible cause
DTC Strategy e Check PCM internal error
Enable onditions e 7V Battery voltage 20V
Threshold value « PCM internal error (A/D unit error) * Faulty PCM
Diagnosis Time » Continuous
MIL On Condition e 1 driving cycle

MONITOR DTC STATUS  earseras

Refer to DTC P0604.

TERMINAL AND CONNECTOR INSPECTION  epsi7acr

Refer to DTC P0604.

VERIFICATION OF VEHICLE REPAIR  essasois

Refer to DTC P0604.
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FL -476 FUEL SYSTEM
IDTC P0638 THROTTLE ACTUATOR CONTROL RANGE/PERFORMANCE |

COMPONENT LOCATION  esisocor

ETC Module \

SGHFL7316N

GENERAL DESCRIPTION  erssr7es

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1

2 and Accelerator Position Sensor(APS) 1 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the PCM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  esoseszs

Checking output signals from TPS under detecting condition, if the difference between real and target throttle position is
above the specified value, PCM sets P0638 and then MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  eispocos

Item Detecting Condition Possible cause

DTC Strategy * Monitor the throttle position

¢ Engine running

Enable Conditions . Battery voltage 5V

Casel * The difference between the real ETS motor
TPS value and the target ETS motor

TPS value is over 4.5°. Throttle stuck

Thresh * Open in motor circuit
old Case? * When real Throttle position is below 36°, (the real » Faulty motor
value throttle position - the target throttle position) - 4.5° » Faulty PCM

¢ (the real throttle position - the target throttle

Case3 position) - 18°
Diagnosis Time e Continuous
MIL On Condition e 1 driving cycle
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DTC TROUBLESHOOTING PROCEDURES FL -477

If Main relay has a fault(ex. Open) while the engine is running, the DTCs,P0638/P0685/P1295/P2106, can happen at
the same time.
DTC Name
P0638 Throttle Actuator Control Range/Performance(Bank 1)
P0685 PCM/PCM Power Relay Control Circuit /Open
P1295 Throttle Actuator Control System - Power Management
P2106 Throttle Actuator Control System - Forced Limited Power

SPECIFICATION  eepasart

Output voltage (V) [Vref = 5.0V]
Throttle opening ( °)

TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4V 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8V
80° 3.6V 1.4v
90° 4.1V 0.9V
100° 4.5V 0.5V
110° 5.0V 0.0V
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FL -478 FUEL SYSTEM

SCHEMATIC DIAGRAM  esoiases

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C124) PCM (C144-B)
TS 1 4 Terminal Connected to Function
{16 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
( 7 [as - TpS 1 signal 2 PCM C144-B (2) ETC Motor [+] Control
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 - GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TPs2 |1 [13 - Reference Voltage (+5V) 6 PCM C144-B (57) TPS 2 Signal
6 - 7 PCM C144-B (48) TPS 1 Signal
( 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5
[58 - GND
2
ETC MOTOR {2 - ETC Motor [+]
3
[1-ETC Motor [
[HARNESS CONNECTORS] . L
( (2029917291922 EE D@D
DODIPDO DD RO DDHDDHDBHDE
= ] ] )
(6916916916DE6165)62)163)(626 DE0Na9)@E)a7Xa6 a5 a4)4)42)aD)
( B I IINATITIEIEee 66264162626
Cl124 JL J I
ETC MODULE C144-B
PCM

UFBG236A
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DTC TROUBLESHOOTING PROCEDURES
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FL -479

SIGNAL WAVEFORM AND DATA  esrcarca

rR [l 5.0V G 5.0 v

MIN: 11.4 UV AVE: 12.2 UV Haxk: 13.9 Y
MIN:=-583.8mU AVE: 18.6 V HAH: 15.2 U

" N T N N N S S S N S O
| 3%) [zoon] [curs]| [MENO]| [RECD]| [MENU]

Figl) Signal waveform(+/-) while accelerating

MONITOR DTC STATUS  eezsroes

1. Check DTC Status
1) Connect scantool to Data Link Connector(DLC).

2) 1G "ON".

SBLFL7921N

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the

DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

PHHEX DIC TITLE

NUMBER OF DIC : 1 ITEHS
|HELF | |ERAS | [FLOW| | INFO| | PART |

Py DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.-“OFF
PRESENT.-HISTORY
DIAGNOSIS FINISHED?

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

WWW.DIGITALKHODRO.COM
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021 62 99 92 92

FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION

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

pair" procedure.

E7B75E37

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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

CONTROL CIRCUIT INSPECTION

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

Go to " Control Circuit Inspection " procedure.

E06F2C06

1. Check voltage

1)
2)
3)

4)

IG "OFF".
Disconnect ETS motor TPS connector.
IG "ON" and ENG "OFF"

Measure the voltage between terminal 2,3 of ETS motor

TPS harness connector and chassis ground.

Specification :

Approx. 12V

5)

Is the measured voltage within specification?
YES

Go to "Component inspection” procedure.

Go to "Check open in harness" as follows.

2. Check open in harness

1)
2)

3)

4)

IG "OFF"
Disconnect ETS motor

Measure the resistance between terminal 2 of ETS motor
harness connector(C144-A).

Measure the resistance between terminal 3 of ETS motor
harness connector(C144-A).

WWW.DIGITALKHODRO.COM

TPS connector and PCM connector.

TPS harness connector and terminal 2 of PCM

TPS harness connector and terminal 1 of PCM
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DTC TROUBLESHOOTING PROCEDURES FL -481

Specification : Approx. below 1Q

5) Is the measured resistance within specification ?

YES

Go to "Component inspection" procedure.

Repair Open in motor harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  escoascr
1. Check for sticking throttle valve
1) 1G "OFF".
2) Disconnect the air hose between throttle body and air mass flow sensor.
3) Check for sticking throttle valve.
4) |Is the throttle valve normal?

YES

Go to "Check ETS motor resistance" as follows.
Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check ETS motor resistance
1) 1G "OFF".
2) Disconnect ETS motor  TPS connector.

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

Specification : Approx. 1.275 ~ 1.725Q @ 23 (73.4 )

. TPS2 power

ETS motor control A(+)
ETS motor control B(-)
TPS1 power

. TPS2 ground

TPS2 signal

. TPS1 signal

. TPS1 ground

PNOO A LN R

SBLF26643L

4) Is the measured resistance within specification?
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FL -482 FUEL SYSTEM

M=)

Go to "ETC motor actuation test" procedure.

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

Procedure of ETS Initialization
1. Erase the trouble codes on PCM
2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

3. ETC motor actuation test
1) 1G "OFF".
2) Connect ETS motor  TPS connector.

3) After IG "ON", execute the "ETC motor actuation test" by Scantool.

| 1.11 ACTUATION TEST B3-22

ETC HOTOR
DURATION UNTIL STOP KEY
METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF YO0U ARE READY *
SELECT TEST ITEM USING UP-DOWN KEY

[STRT | [STOP|

EGRF926A
4) Does the "ETC motor actuation test" execute normally?
YES

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

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

Procedure of ETS Initialization
1. Erase the trouble codes on PCM
2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  esspso4

After a repair, it is essential to verify that the fault has been corrected.
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DTC TROUBLESHOOTING PROCEDURES FL -483

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

2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

M=)

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

FL -484 FUEL SYSTEM
IDTC P0641 SENSOR REFERENCE VOLTAGE "A" CIRCUIT OPEN

GENERAL DESCRIPTION  ersspesr

The PCM provides a 5volt reference voltage to Throttle Position Sensor 1(TPS1). The PCM monitors reference voltage
deviation from the power supply circuit of the sensors

DTC DESCRIPTION  esessio

Checking the voltage from sensor power supply every 1.87 sec. under detecting condition, if the value within detecting
condition lasts for more than 0.2 sec., PCM sets P0641. MIL(Malfunction Indication Lamp) turns on when the malfunction
lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  etoseeac

Item Detecting Condition Possible cause
DTC Strategy e Sensor reference voltage check
Enable Conditions ¢ IG "ON"
Threshold value « Sensor supply power 4.5V or 55V e Short in sensor power
. supply line
Continuous - Faulty PCM

Diagnosis Time (More than 0.2 seconds failure for every
1.87 seconds test )

MIL On Condition e 2 driving cycle
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FL -485

SCHEMATIC DIAGRAM

E81DEA30

[CIRCUIT DIAGRAM]

ETC Module (C124)

[CONNECTION INFORMATION]

PCM (C144-B)

[HARNESS CONNECTORS]

ETC MODULE

C124

TS 1 4 Terminal Connected to Function
—
116 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2 +
7 E48 -TPS 1 Signal 2 2 ETC Motor [+] Control
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 _GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TPs2 |1 -
[ 13 - Reference Voltage (+5V) 6 PCM C144-B (57) TPS 2 Signal
6 ~ 7 PCM C144-B (48) TPS 1 Signal
( 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5
=
{58 - GND
ETC MOTOR| 2 =
12 - ETC Motor [+]
3 1
{1 - ETC Motor [-]

d

s

OGO EBHHDOO000600 00
DO OYDODIDDO D DY DDDE D)

(@

1(

i

i )

R00HHEELE0PRNOER0RE
RO EONRENEREEEEODM

J LT

C144-B
PCM

MONITOR DTC STATUS

1.

Check DTC Status

E73EE665

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

2) 1G "ON".

UFBG236A

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the

DTCs menu

4) Read "DTC Status” parameter.

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

1.1 DPIAGHNOSTIC TROUBLE CODES

PHHEX DTC TITLE

NUHMBER OF DTC : 1 ITEHS

|HELP | |ERaS | |FLOW | | INFO| | PART |

PHEHEX DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.“OFF
PRESENT.-HISTORY
DIAGNOSIE FINISHED!

5)

TERMINAL AND CONNECTOR INSPECTION

Is "Present” Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

SGHFL7305L

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

pair" procedure.

E89F77B3

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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.

POWER CIRCUIT INSPECTION  essoesso

1. Check voltage

1)
2)

3)

WWW.

IG "OFF".
Disconnect TPS connector.

IG "ON" and ENG "OFF"

DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -487

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

Specification : Approx. 5V

5) Is the measured voltage within specification ?
M =S

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

Go to "Check short in power harness" as follows.
2. Check short in power harness
1) 1G "OFF".
2) Disconnect TPS connector and PCM connector.
3) Measure the resistance between terminal 4 and 2 of TPS harness connector.
4) Measure the resistance between terminal 4 and 3 of TPS harness connector.
5) Measure the resistance between terminal 4 and 5 of TPS harness connector.

6) Measure the resistance between terminal 4 and 8 of TPS harness connector.

Specification : Infinite

7) Is the measured resistance within specification ?
YES

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

Repair Short in power circuit and go to "Verification of Vehicle Repair" procedure.
Procedure of ETS Initialization
1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  es022761

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter
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FL -488 FUEL SYSTEM

4. Is "History (Not Present)" fault displayed?

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 -489
IDTC P0646 A/C CLUTCH RELAY CONTROL CIRCUIT LOW

GENERAL DESCRIPTION  es229cep

The A/C clutch relay is activated if the A/C switch is operated while the blower is running and system operation is enabled
by the PCM. When A/C is requested, the Engine Control Module(PCM) provides a ground path to the A/C clutch relay
control circuit. When the relay circuit is grounded, the A/C clutch relay is energized. The PCM delays grounding the relay
circuit for a short time, so the PCM can adjust the engine idle speed for the additional load. The PCM will temporarily
de-energized the A/C clutch relay for one or more of the following conditions:

- Full acceleration when the throttle is at WOT.(Wide Open Throttle)

- Risk of overheating: Engine coolant temp. exceeds threshold value

- AJ/C system pressure exceeds threshold value

- Engine starting

DTC DESCRIPTION  esoosscs

PCM monitors voltage through A/C compressor relay. Checking voltage every 10 sec. under detecting condition, if the
voltage lower than the specified value is detected for more than 5 sec., PCM sets P0646.

DTC DETECTING CONDITION  eorieaea

Item Detecting Condition Possible cause

DTC Strategy « Detects circuit short to low voltage

» After 0.5 sec under conditions below
* No DTC exists

* Engine running * Poor connection

e 11V < Battery voltage < 16V * Open or short to ground
in A/C relay circuit

Enable Conditions

Threshold value e Open or short to ground . Faulty A/C relay
e Continuous * Faulty PCM
Diagnosis Time (More than 5 seconds failure for every
10 seconds test)
MIL On Condition « DTC only (NO MIL ON)

SPECIFICATION  e1024500

Coil Resistance

70Q ~ 120Q
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FL -490 FUEL SYSTEM

SCHEMATIC DIAGRAM  eesspess

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
AIC
COMPRESSOR PCM (C144-A) Terminal Connected to Function
Battery AC COMP. RELAY 87 A/C COMPRESSOR | Power to A/C compressor
85 Battery Power Supply (B+)
30 o 87 86 PCM C144-A (64) AJC comp. relay control
gﬁj [64 - AIC comp. 30 Battery Power Supply (B+)
85 86 relay control
[HARNESS CONNECTOR] =
pe—— (i

DOEGOHBEEBVO00000066
DEEY DB ELND DL DB E T

85 | 87
i i1} )il )

30 | 86 (60696816 069696463962)6 D60 Ne8aEEead
EOBODEDIIEIEIENEEEIEIEIED

AIC COMP RELAY ] '

C144-A
PCM

SGHFL7336N

MONITOR DTC STATUS  eszeu1sr

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu

4) Read "DTC Status" parameter.
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DTC TROUBLESHOOTING PROCEDURES FL -491

1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e6zg9457

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  ee21307a
1. Check voltage

1) 1G "OFF".

2) Disconnect A/C relay.

3) IG "ON" and ENG "OFF"
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FL -492 FUEL SYSTEM

4) Measure the voltage between terminal 30 of A/C relay harness connector and chassis ground.

5) Measure the voltage between terminal 85 of A/C relay harness connector and chassis ground.

Specification : B+

6) Is the measured voltage normal?
YES

Go to "Control circuit inspection" procedure.

Check the fuse between Battery and A/C relay.
Check Chassis ground for looseness.
Repair Open or Short to ground in power circuit and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  esss038s

1. Check short in harness
1) 1G "OFF".
2) Disconnect A/C relay and PCM connector.

3) Measure the resistance between terminal 86 of A/C relay harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specification ?
YES

Go to "Check open in harness" as follows.

Repair Short in Coil control harness and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) 1G "OFF".
2) Disconnect A/C relay and PCM connector.

3) Measure the resistance between terminal 86 of A/C relay harness connector and terminal 64 of PCM harness
connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specification ?
YES
Go to "Component inspection” procedure.
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Repair Open in Coil control harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esossaco

1. Check A/C relay
1) 1G "OFF".
2) Disconnect A/C relay.
3) Measure the resistance between terminal 30 and 87 of A/C relay.

4) Measure the resistance between terminal 85 and 86 of A/C relay.

Terminal Power approval
30~87 NO
B YES
85-86 (ABOUT 70 ~ 120Q)

87 87.Power supply to A/C compressor
185 - 85.A/C relay control power
86.A/C relay control
30 8.6 30.A/C relay switch power

SGHFL7285N
5) Is the measured resistance within specification ?
YES

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

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

[LJ|NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR 20018

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0647 A/C CLUTCH RELAY CONTROL CIRCUIT HIGH

GENERAL DESCRIPTION  eoss7s01

Refer to DTC P0646.

DTC DESCRIPTION  esssssoc

PCM monitors voltage through A/C compressor relay. Checking voltage every 10 sec. under detecting condition, if the
voltage higher than the specified value is detected for more than 5 sec., PCM sets P0647.

DTC DETECTING CONDITION  eioesone

Item Detecting Condition

Possible cause

DTC Strategy  Detects circuit short to high voltage

After 0.5 sec under conditions below
No DTC exists

Engine running

11V < Battery voltage < 16V

Enable Conditions

Threshold value e Short to power
e Continuous
Diagnosis Time (More than 5 seconds failure for every
10 seconds test)
MIL On Condition * DTC only (NO MIL ON)

Poor connection
Short to power in A/C
relay circuit

Faulty A/C relay
Faulty PCM

SPECIFICATION  ezo13a10

Coil Resistance

70Q ~ 120Q

SCHEMATIC DIAGRAM  esesoroe

Refer to DTC P0646.

MONITOR DTC STATUS  ersoosse

Refer to DTC P0646.

TERMINAL AND CONNECTOR INSPECTION  essra00c

Refer to DTC P0646.

POWER CIRCUIT INSPECTION  erscrees

1. Check voltage
1) 1G "OFF".
2) Disconnect A/C relay.

WWW.DIGITALKHODRO.COM
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3) 1G "ON" and ENG "OFF".

4) Measure the voltage between terminal 30 of A/C relay harness connector and chassis ground.

5) Measure the voltage between terminal 85 of A/C relay harness connector and chassis ground.

Specification : B+

6) Is the measured voltage normal?
YES

Go to "Control circuit inspection" procedure.

Check the fuse between Battery and A/C relay.

Check Chassis ground for looseness.
Repair open or short to ground in power harness and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  enspzrzs

1. Check short in harness
1) 1G "ON".
2) Disconnect A/C relay.

3) Measure the voltage between terminal 86 of A/C relay harness connector and chassis ground.

Specification : Approx. 0V

4) Is the measured voltage within specification ?
YES
Go to "Component inspection” procedure.

Repair Short in Coil control harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eoscrecs

1. Check A/C relay
1) IG "OFF".
2) Disconnect A/C relay.
3) Measure the resistance between terminal 30 and 87 of A/C relay.

4) Measure the resistance between terminal 85 and 86 of A/C relay.
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SPECIFICATION

Terminal Power approval
30~87 NO
YES
85-86 (About 70 ~ 120Q )

87.Power supply to A/C compressor

(85 | 87 85.A/C relay control power
86.A/C relay control
30 8.6 30.A/C relay switch power

SGHFL7285N

5) Is the measured resistance within specification ?

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

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

[LI|NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  essizrr2

Refer to DTC P0646.
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IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT |

GENERAL DESCRIPTION  espzrois

The Malfunction Indicator Lamp (MIL), which is located in the instrument cluster, comes on to notify the driver that there
may be a problem with the vehicle and that service is needed. Immediately after the ignition switch turns on, the malfunc-
tion indicator lamp is lit to indicate that the MIL operates normally and goes off after starting

DTC DESCRIPTION

E439F418

Checking input signal of engine check lamp every 10 sec. under detecting condition, if open, short to battery or ground
is detected, PCM sets P0650.

DTC DETECTING CONDITION  eiseiesr

Iltem

Detecting Condition

Possible cause

DTC Strategy

Check the MIL

Enable Conditions

After 0.5 sec under conditions below
Engine running
11V < Battery voltage < 16V

Threshold value

Open or short

Diagnosis Time

Continuous

MIL On Condition

DTC only (NO MIL ON)

Poor connection

Open or short in MIL circuit
Faulty MIL

Faulty PCM
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SCHEMATIC DIAGRAM  erosasee

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

MIL PCM (C144-A) Terminal Connected to Function
M10-B(19) — M10-A(15) Junction Box Power Supply (B+)
63 - MILIND M10-B(19) | PCM C144-A (63) MIL IND
M10-A(15) _
P |/P Junction
Box
[HARNESS CONNECTOR]
[——1

10]o]8]7]6]5]«[3]2]1

|I20|19|18|17|16|15|14|13|12|11I|

DODHOEDOHBDDOO00CO0O00O.
O89S DOEDDHODHDODDBE

5

M10-A
= i i ]
|r | EITF | 1| —
10/9|8|7]6]5/a]3]«]|1 T JL
20[19] * [17]16]15[14[13] |11 L
C144-A
M10-B PCM
INSTRUMENT
CLUSTER

MONITOR DTC STATUS  erceores

1. Check DTC Status

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

2)

3)

4)

IG "ON".

Read "DTC Status" parameter.

WWW.DIGITALKHODRO.COM
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Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu
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1.1 DPIAGHNOSTIC TROUBLE CODES PHEHEX DTC TITLE

PHHEX DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW | | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esasoac2

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  eassios1

1. IG "OFF" and disconnect Instrument cluster connector.
2. 1G "ON" and ENG "OFF"

3. Measure voltage between terminal 15 of instrument cluster harness connector and chassis ground.

Specification : Approx. B+
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4. Is the measured voltage within specification?

YES
Go to "Control Circuit Inspection” procedure.

Check fuse between battery and instrument cluster.
Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eseiossc

1. IG "OFF" and disconnect PCM connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between 63 of PCM harness connector(C144-A) and chassis ground.

Specification : Approx. B+

4. Is the measured voltage within specification?

YES

Go to "Component Inspection” procedure.

Check open in Engine warning lamp’s filament.
Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  e2aes2sc
1. Check instrument cluster
1) 1G "OFF"
2) Substitute with a known - good instrument cluster and check for proper operation.

3) Does it normally operate after replacement?

=S

Replace instrument cluster and go to "Verification of Vehicle Repair" procedure.

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM
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VERIFICATION OF VEHICLE REPAIR  epzopae0

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0651 SENSOR REFERENCE VOLTAGE "B" CIRCUIT OPEN

GENERAL DESCRIPTION  Eeszzners

The PCM provides a 5volt reference voltage to Throttle Position Sensor 2(TPS2). The PCM monitors reference voltage
deviation from the power supply circuit of the sensors.

DTC DESCRIPTION

E9622C3E

Checking the voltage from sensor power supply every 1.87 sec. under detecting condition, if the value within detecting
condition lasts for more than 0.2 sec., PCM sets P0651. MIL(Malfunction Indication Lamp) turns on when the malfunction
lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  epsoriss

Item

Detecting Condition

Possible Cause

DTC Strategy

Sensor reference voltage check

Enable condition

Key "ON"

threshold value

Sensor supply power 45V or 55V

diagnosis time

Continuous
(More than 0.2 seconds failure for every
1.87 seconds test )

MIL ON condition

2 driving cycles

» Short in sensor power
supply line
» Faulty PCM
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SCHEMATIC DIAGRAM

EC763175

[CIRCUIT DIAGRAM]
ETC Module (C124)

PCM (C144-B)

[CONNECTION INFORMATION]

TS 1 4 Terminal Connected to Function
—
116 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2 +
7 [48 -TPS 1 Signal 2 2 ETC Motor [+] Control
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 - GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TPS2 |1 — -
| 13 - Reference Voltage (+5V) 6 PCM C144-B (57) TPS 2 Signal
6 - 7 PCM C144-B (48) TPS 1 Signal
( L57 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5
~=
{58 - GND
ETC MOTOR| 2 =
12 - ETC Motor [+]
3 1
{1 - ETC Motor []

[HARNESS CONNECTORS]

G

DOOHOETEHHDOO0000000 0
DOOPOODEDDND DD DDDDDD)

= 1) i )
POIIDSDIIDSOOIOCDELD
EOEEREREYEEDEHEERE

J LT

C144-B
PCM

S

Cl24

ETC MODULE

UFBG236A

MONITOR DTC STATUS

ED5338D1

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status" parameter.
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1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ep7ioerp

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  essocria
1. Check voltage

1) 1G "OFF".

2) Disconnect TPS connector.

3) IG "ON" and ENG "OFF"
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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

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

Go to "Check short in harness" as follows.
2. Check short in harness
1) 1G "OFF".
2) Disconnect TPS connector and PCM connector.
3) Measure the resistance between terminal 1 and 2 of TPS harness connector.
4) Measure the resistance between terminal 1 and 3 of TPS harness connector.
5) Measure the resistance between terminal 1 and 5 of TPS harness connector.

6) Measure the resistance between terminal 1 and 8 of TPS harness connector.

Specification : Infinite

7) Is the measured resistance within specification ?
YES

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

Repair Short in power harness and go to "Verification of Vehicle Repair" procedure.
Procedure of ETS Initialization
1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  errsien

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0660 INTAKE MANIFOLD TUNING VALVE CONTROL CIRCUIT/OPEN
(BANK 1)

COMPONENT LOCATION  erio7e02

SGHFL7338N

GENERAL DESCRIPTION  eoorrars

VIS(Variable intake system) is a device which varies the length of intake manifold to genetate maximum power at certain
RPM. VIS lengthens intake manifold to improve the torque at low RPM when vehicle speed is low while it shortens intake
manifold to raise torque at high RPM when vehicle speed is high. PCU controlls VIS using RPM signal.

DTC DESCRIPTION  essorccr

Checking the output voltage from VIS every 10 sec. under detecting condition, if the value within detecting condition
lasts for more than 5 sec., PCM sets P0660. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  e4s4psa

Item Detecting Condition Possible Cause
DTC Strategy » Check VIS
 After 0.5 sec under conditions below
Enable condition * Engine running

e 11V < Battery voltage < 16V » Poor connection
* Open or short in VIS circuit
Threshold value Open or short . Faulty VIS
» Continuous e Faulty PCM
Diagnosis time (More than 5 seconds failure for every
10 seconds test)
MIL ON condition » 2 driving cycles
SPECIFICATION  e719430c
ltem Specification
Coil Resistance (Q) 30.0 ~35.0Q[22 (71.6 )]
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SCHEMATIC DIAGRAM  esisesar
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VIS VALVE(C146) PCM (C144-A)
5 Terminal Connected to Function
[71- \(/Zlosn:/gllve 1 Main Relay Battery voltage (B+)
r
X_HZ:XI 1 2 PCM C144-A (71) VIS Valve control
»  Main Relay
[HARNESS CONNECTORS] o = Ty
— I L_fﬂ

C146

VIS VALVE

DOODHOOBEODDHO000O00O6000 )
DOCHOODSEDHOODHD VD DDD

= i

I ]

(EIEIENEDENEEEIEIEAEDENaXag arXag s XadasXaXe)
DOV CLRRIDOLIOCSOE D

MONITOR DTC STATUS

E3810B96

1. Check DTC Status

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

2) 1G "ON".

SGHF17012N

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the

DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

PHEKEH DTC TITLE

HUMBER OF DTC

1 ITENS

|HELF | |ERAS |

|FLOW| | INFO| | PART |

Py DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.-“OFF
PRESENT.-HISTORY
DIAGNOSIS FINISHED?

5) Is "Present” Fault displayed?

=S
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Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ecs27ass

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  esozaicy

1. IG "OFF" and disconnect VIS connector.
2. IG "ON" and ENG "OFF"

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

Specification : Approx. B+

4. Is the measured voltage within specification?

YES

Go to "Control Circuit Inspection" procedure.

Check fuse connected to power of VIS.
Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eacrssas

1. Check voltage
1) IG "OFF" and disconnect VIS connector.
2) IG "ON" and ENG "OFF"

3) Measure voltage between terminal 2 of VIS harness connector and chassis ground.
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Specification : Approx. 2.5V

4) Is the measured voltage within specification?
YES

Go to "Component Inspection" procedure.

Go to "Check short in harness" as follows.
2. Check short in harness
1) IG "OFF" and disconnect VIS connector and PCM connector.
2) Measure resistance between terminal 2 of VIS harness connector and chassis ground.

3) Measure resistance between terminals 1 and 2 of VIS harness connector.

Specification : Infinite

4) |s the measured resistance within specification?

YES

Go to "Check open in harness" as follows.

Repair short in harness, and go to "Verification of Vehicle Repair" procedure.
3. Check open in harness
1) 1G "OFF" and disconnect VIS connector and PCM connector.

2) Measure resistance between terminal 2 of VIS harness connector and terminal 71 of PCM harness connector
(C144-A).

Specification : Below 1Q

3) Is the measured resistance within specification?
YES
Go to "Component Inspection" procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  exrscais

1. Check VIS

1) IG "OFF" and disconnect VIS connector.
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2) Measure resistance between terminals 1 and 2 of VIS connector.(Component side)

Specification : 30.0 ~ 35.0 Q [22 (71.6 )]

C146

1. VIS Power
2. VIS Control

SBLF26659L

3) Is the measured resistance within specification?

=S

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

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

[LLI| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  essoaror

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

=S

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 -513
IDTC P0685 ECM/PCM POWER RELAY CONTROL CIRCUIT /OPEN

COMPONENT LOCATION  easioiss

SGHFL7333N

GENERAL DESCRIPTION  erezes7a

The PCM provides ground to one side of the coil of the main relay and the other side is connected to the battery. The
PCM monitors battery voltage and the voltage after the main relay.

DTC DESCRIPTION 217702

Checking the contolling state of main relay every 10 sec. under detecting condition, if open or short in the circuit is
detected for more than 5 sec., PCM sets P0685.

DTC DETECTING CONDITION  e7esisia

Iltem Detecting Condition Possible cause
DTC Strategy . D_etepts a short t(_) ground, to battery or open
circuit on the main relay
. « Engine Running » Poor Connection
EnableConditions + 11V < Ignition Voltage < 16V * Open or short in control
o circuit.

Threshold value Open or Short in circuit + Faulty Main Relay

DiagnosisTime « Contineous » Faulty PCM
g (More than 5sec. Failure for every 10 sec. test)

MIL On Condition « DTC only (NO MIL ON)

If Main relay has a fault(ex. Open) while the engine is running, the DTCs,P0638/P0685/P1295/P2106, can happen at
the same time.
DTC Name
- P0638 Throttle Actuator Control Range/Performance(Bank 1)
- P0685 PCM/PCM Power Relay Control Circuit /Open
- P1295 Throttle Actuator Control System - Power Management
- P2106 Throttle Actuator Control System - Forced Limited Power
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SPECIFICATION  eosesose

Coil Resistance

70Q ~ 120Q
SCHEMATIC DIAGRAM  eazs7oeo
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM (C144-A)
Injector Terminal Connected to Function
[40 - Power Supply (B+) 1 Injector Power to injector
i 2 Battery Battery Power (B+)
Main Relay (C123) =
39-P Supply (B+
Battery L 139 - Power Supply (B+) PCM C144-A (38)
)
5 c r 3 | 38 - Power Supply (B+) 3 PCM C144-A (39) Power Supply (B+)
2 [43 - Main Relay Control PCM C144-A (40)
4 PCM C144-A (43) Main Relay Control
Battery Battery Power (B+)

[HARNESS CONNECTOR]

R

DODHOODOHBEDDOO00OO0O00O
DOSHOODOSDDHODHDSODDSE

= i if ]

04| 3 2}:
EOGIENENEENEAEANEIEIENAN N NaeNas)aa e
G RTIENEN e NEeE(69631626D

I =
C123 C144-A
Main Relay PCM

1

SGHFL7334N

MONITOR DTC STATUS  ei7o0oss

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status" parameter.
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DTC TROUBLESHOOTING PROCEDURES FL -515

1.1 DPIAGNOSTIC TROUBLE CODES PHEHEH DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW| | INFO | | PART |

SGHFL7305L
5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ess2e026

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 INSEPCTION  eessiser

1. IG"OFF"
2. Disconnect Main Relay
3. IG"ON" ENG "OFF"

4. Measure the voltage between terminal 2 of main relay harness connector and chassis ground.
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5. Measure the voltage between terminal 5 of main relay harness connector and chassis ground.

Specification : B+

6. Is the measured voltage within specification ?
YES

Go to "Control Circuit Inspecition” procedure.

Check fuse between battery and main relay is disconnected.
Repair or replace open or short in harness and then go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  epizo46s

1. Check short in harness
1) IG "OFF".
2) Disconnect Main Relay and PCM connector.
3) Measure resistance between terminal 4 of Main Relay and chassis ground.

4) Measure resistance between terminals 4 and 2 of Main Relay.

Specification : Infinite

5) Is the measured resistance within specification ?
YES

Go to "Check open in harness" as follows.

Repair or replace as necessary and then go to " Verification of Vehicle Repair” procedure.
2. Check open in harness
1) 1G "OFF".
2) Disconnect Main Relay and PCM connector.

3) Measure resistance between harness terminal 4 of Main Relay and harness terminal 43 of PCM harness con-
nector.

Specification : Approx. below 1Q

4) Is the measured resistance within specifications ?
YES

Go to "Component Inspection" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -517

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

COMPONENT INSPECTION  esisesrr

1. Check Main Relay
1) 1G "OFF"
2) Disconnect Main Relay
3) Measure the resistance between terminal 2 and 4 of main relay.

4) Measure the resistance between terminal 5 and 3 of main relay.

SPECIFICATION :

Terminal continuity
3~5 NO
2~4 YES (Approx. 70Q ~ 120Q)

SGHFL7278N

5) Is the measured reisistance within specification ?

=S

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

(LI NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.

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.

VERIFICATION OF VEHICLE REPAIR  erozscos

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions
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FL -518 FUEL SYSTEM

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

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 -519

DTC P1106 MANIFOLD ABSOLUTE PRESSURE SENSOR CIRCUIT SHORT -
INTERMITTENT HIGH INPUT

COMPONENT LOCATION  escesszc

— s e
‘q(/ (@&a;.
/ -

* \\:J*E‘@'}.

GENERAL DESCRIPTION  esssacss

SGHFL7314N

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

DTC DESCRIPTION  easreors

Checking output signals of MAPS under detecting condition, if an output signal is intermittently above 4.5V ., PCM sets
P1106.
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DTC DETECTING CONDITION  esearesn

ltem Detecting Condition Possible Cause
DTC Strategy « Monitor the signal of MAP sensor
« No TPS Active Fault Present
¢ Engine Running Time  10sec.
Case 1 « Engine Speed < 2500rpm
Enable « Throttle Position < 30% * Poor connection
Condi- :  Short to battery in signal
tions * No TPS Active Fault Present circuit
Case 2 . Eng!ne Running Time 10sec. « Open in ground circuit
¢ Engine Spee__\(_j 25000rpm . Faulty MAPS
¢ Throttle Position = 40% « Faulty PCM
Threshold value « Intermittently MAP Signal 4.5V
Diagnosis Time e Continuous
MIL On Condition e DTC only (NO MIL ON)

SPECIFICATION  ersearer

Pressure(kPa) 20 35 60 95 101.32
Voltage(V) 0.789 1.382 2.369 3.75 4
Allowable
error(V) +0.045

SCHEMATIC DIAGRAM  esesrsas

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (C117) PCM (C144-B)
4 [34 - GND Terminal Connected to Function
5 :: 1 PCM C144-B (8) MAPS Signal
< _|Zp {11 - Reference Voltage (+5V) 2 PCM C144-B (11) | Reference Voltage (+5V)
L [8 - MAPS Signal 3
4 PCM C144-B (34) Sensor ground
1
[HARNESS CONNECTORS] IJ’ = 1
( DOHHOHOBEEDDOO00000O00O
= DOHEHDD LB DDHD DD DHDE DN
o1 o 7 o~ YT 5
(4\ /3\ /2\ Clj [ﬂ I @ QYQJ U
AT AT 6016968)671G61Eo164)63)62ENE0NNABNANAcNasa4NE3Na)a)
d e DOVIEOVELRVDBIDODEDD
J 1L T
MAPS Cl144-B

PCM

UFBG240A
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DTC TROUBLESHOOTING PROCEDURES FL -521

SIGNAL WAVEFROM AND DATA  es2space

FR [ zev MIEE ME z.6v
MIN: 135.8mU AVE: 1.3 VU HAX: 4.5 U
MIN: 15.8mU AVUE: 2.1 U HMAX: 4.6 U

_m Iéooﬁl |'cu1'15|'|nf:nd| IﬁEdnl '| HENU '|

Comparing MAPS and TPS, The signals of MAPS and TPS increasess and decrease simultaneously.

EGRF958A

MONITOR DTC STATUS  ezsizess

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES P DTC TITLE

PHHEEX DIC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG.STATUS: DIAGNOSIE FINISHED?

NUMBER OF DIC : 1 ITEMS
|HELF | |ERAS | [FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.
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FL -522 FUEL SYSTEM

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

TERMINAL AND CONNECTOR INSPECTION  eroson7s

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 or replace if necessary and go to "Verification of Vehicle Repair" procedure

Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  escespoa

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

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

Specification : Approx. 5V

5. Is the measured voltage within specification ?

=)

Go to "Ground Circuit Inspection” procedure.

If the voltage is over 5.1V, check short to battery in harness.
Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  e73eeoca

1. I1G "OFF".

2. Disconnect MAPS connector.

3. IG"ON" ENG "OFF"

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

5. Measure the voltage between terminal 2 and 4 of MAPS harness connector.
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DTC TROUBLESHOOTING PROCEDURES FL -523

Specification : "A" - "B" = . Approx. below 200mV

6. Is the measured voltage within specification ?
YES
Go to "Signal Circuit Inspection" procedure.

Repair contact reistance or open in harness and then go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eosscrs7

1. IG "OFF"
2. Disconnect MAPS and PCM connector.

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

Specification : Infinite

4. |s the measured resistance within specification ?
YES

Go to "Component inspection” procedure.

Repair short to battery in harness and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ess400c7

1. MAPS performance test
1) IG "OFF"

2) Connect scantool to Data Link Connector(DLC) and select "Oscilloscope" then, connect probes to output signal
lines of MAPS and TPS.Turn engine "ON" and monitor the waveforms accelerating or decelerating

3) Start engine and monitor signal waveform during acceleration and deceleration.

SPECIFICATON :

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045
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re  [fIl 2.8 v B 2.8 v

MIN: 135.8mV AVE: 1.3 V HaK: 4.3V
MIN: 15.8mV AVE: 2.1V HaK: 4.6 Y

C117
i % i
| 1 1. MAPS Signal
N Y LY,
E4 HA* /CZ /\1 2. MAPS Power
T |_| J -
4, MAPS Ground

' [zoon| [CURS | [MEMO]| [RECD] [MENU]|

SBLF26450L
4) Is the waveform displayed correctly?(Compare the response time of TPS and MAPS)
YES

Go to "Check PCM".

After replacing MAPS with new one, if it operates normally, replace MAPS and go to "Verification of Vehicle
Repair".

2. Check PCM
1) IG "OFF" and disconnect MAPS connector.
2) Connect scantool and IG "ON"  ENG "OFF"
3) Select simulation function on scantool.

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

1.5 SIHU-3SCAN

» |MAF 8.8 grs | b
A MAP 3.6 psi
»* (RPH a rpm Cl17
; ndn
* |BARO 14 psi | m 011 o 1. MAPS Signal
Li [4 *\<2\<1j 2. MAPS Power
SIMULATION OF VOLTAGE AN -
4. MAPS Ground
( CH B ONLY )
[METR| [SIML| [ + || — |[F1% |

SBLF26454L
5) Does the output voltage response to the change of signal by simulation?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -525

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

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

(LI noTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eesaoops
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P1107 MANIFOLD ABSOLUTE PRESSURE SENSOR CIRCUIT SHORT -
INTERMITTENT LOW INPUT

COMPONENT LOCATION  esszresa

Refer to DTC P1106.

GENERAL DESCRIPTION  esscasre

Refer to DTC P1106.

DTC DESCRIPTION  erressic

Checking output signals of MAPS under detecting condition, if an output signal is intermittently below 0.25V, PCM sets
P1107.

DTC DETECTING CONDITION  eosrzesr

ltem Detecting Condition Possible Cause
DTC Strategy e Monitor the signal of MAP sensor
e No TPS Active Fault Present
. ». N
PAW . :Egnlt_lon ;/oltage<_1éég/
Enable ngine opeed = 0 rpm « Poor Connection
Condi. ¢ Throttle Position = 0% « Open or Short to ground
tiens *+ No TPS Active Fault Present in Power Circuit
Case 2 « Ignition Voltage = 11V * Open or short to ground
» Engine Speed  1000rpm in Signal Circuit.
« Throttle Position = 30% * Faulty MAPS
* Faulty PCM
Threshold value + Intermittently MAP Signal ~ 0.25V
Diagnosis Time e Continuous
MIL On Condition * DTC only (NO MIL ON)

SPECIFICATION  esssirer

Pressure(kPa) 20 35 60 95 101.32
Voltage(V) 0.789 1.382 2.369 3.75 4
Allowable
error(V) +0.045

SCHEMATIC DIAGRAM  esrassco

Refer to DTC P1106.

SIGNAL WAVEFORM AND DATA  esciace

Refer to DTC P1106.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -527

MONITOR DTC STATUS  esrsoos

Refer to DTC P1106.

TERMINAL AND CONNECTOR INSPECTION  exz086a1

Refer to DTC P1106.

POWER CIRCUIT INSPECTION  &7219806
1. 1G "OFF"
2. Disconnect MAPS connector.

3. 1G"ON"

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

Specification : Approx. 5V

5. Is the measured voltage within specification ?
YES
Go to "Signal Circuit Inspection” of MAPS.

After repairing open or short to ground in harness and go to "Verification of Vehicle Repair"”

SIGNAL CIRCUIT INSPECTION  es73pe3s
1. Check short to ground in harness

1) 1G "OFF"

2) Disconnect MAPS and PCM connector.

3) Measure the resistance between terminal 1 of MAPS harness connector and ground.

Specification : Infinite

4) Is the measured resistance within the specification?
YES

Go to "Check for open circuit" of MAPS.

After repairing short to ground in circuits and go to "Verification of Vehicle Repair"
2. Check for open circuit
1) IG "OFF"

2) Disconnect MAPS and PCM connector.
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3) Measure the resistance between terminal 1 of MAPS harness connector and terminal 8 of PCM harness con-
nector(C144-B).

Specification : Approx. below 1 Q

4) Is the measured resistance within the specification?
YES

Go to "Component Inspection" of MAPS.

Repair open in the harness and go to "Verification of Vehicle Repair”.

COMPONENT INSPECTION  esrorans

1. MAPS performance test
1) 1G "OFF"

2) Connect scantool to Data Link Connector(DLC) and select "Oscilloscope" then, connect probes to output signal
lines of MAPS and TPS.Turn engine "ON" and monitor the waveforms accelerating or decelerating

3) ENG "ON" and monitor signal waveform during acceleration and deceleration.

SPECIFICATON :

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045

rr [l 2.8 v Il 2.0 v

MIN: 135.8mV AVE: 1.3 V HaK: 4.3V
MIN: 15.8mV AVE: 2.1V HNaK: 4.6 Y

C117
i % i
] 1 1. MAPS Signal
N Y LY
[élu/\* /<2 /\L:'Lj 2 MAPS Power
4. MAPS Ground

[zooM| [CURS | [MEMO]| [RECD] [MENU|

SBLF26450L
4) s the waveform displayed correctly?(Compare the response time of TPS and MAPS)
YES
Go to "Check PCM".
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DTC TROUBLESHOOTING PROCEDURES FL -529

After replacing MAPS with new one, if it operates normally, replace MAPS and go to "Verification of Vehicle
Repair".

2. Check PCM

1) 1G "OFF" disconnect MAPS connector
2) Connect Scantool and IG "ON"  ENG "OFF"
3) Select simulation function on scantool.
4) Simulate voltage at terminal 1 of MAPS harness connector.
1.5 SINMU-SCAN
* |MAF 8.8 gs= A
EAMAP 3.6 p=i
»* |RPH a rpm Cl17
»* |BARO 14 i (L=
pPsl | [1 1. MAPS Signal
Y [4{‘/ Y 2\'_‘/ 1 2. MAPS Po%ver
AFACA '
SIMULATION OF WVOLTAGE = i m -
4. MAPS Ground
C CH B ONLY 2
IMETR| [SIML| [ + || — |[|FIR |
SBLF26454L
5) Does the output voltage response to the change of signal by simulation?
YES
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace if necessary and go to "Verification of Vehicle Repair" procedure
Substitute with a known - good PCM and check for proper operation. If the problem is corrected, replace PCM
and go to "Verification of Vehicle Repair" procedure.
(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eioes00r

Refer to DTC P1106.
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DTC P1111 INTAKE AIR TEMPERATURE SENSOR CIRCUIT SHORT -
INTERMITTENT HIGH INPUT

COMPONENT LOCATION  eessrcos

SGHFL7313N

GENERAL DESCRIPTION  e7ses796

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

DTC DESCRIPTION w47

Checking output signals of IATS under detecting condition, if an ouput signal is intermittently over 4.9V, PCM sets P1111.

DTC DETECTING CONDITION  eosiezec

Item Detecting Condition Possible Cause

DTC Strategy « Monitor the signal of IAT sensor

* Engine running
* No Vehicle speed sensor fault
* No ECTS fault

C(I)Er:](;iigi)ens * No MAF_S fault » Poor Connectipn . o
* Intake airflow 15 g/s » Open or short in signal circuit
* Vehicle speed  25kph(9.3mph) * Open in ground circuit
¢ Engine coolant temperature 50 (122 ) * Faulty IATS
» Faulty PCM

¢ Intermittently Intake air temperature sensor’s

Threshold value voltage 4.9V

Diagnosis Time e Continuous
MIL On Condition e DTC only (NO MIL ON)
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DTC TROUBLESHOOTING PROCEDURES FL -531
SPECIFICATION  eranorar
Temp. ( /) Resistance (kQ) Temp. ( [/ ) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 143 ~15
0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34

SCHEMATIC DIAGRAM  Euseeso

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C130) PCM (C144-A)
2 » After Main Relay Terminal Connected to Function
1 [47 - MAFS Signal 1 PCM C144-A (47) MAFS Signal
_I___|Z|p_ j » GND ~ 2 Main Relay Battery Voltage (B+)
= _: - =44 - IATS Signal 3 Chassis Ground Ground
153 - GND 4 PCM C144-A (44) IATS Signal
5 PCM C144-A (53) Sensor Ground

[HARNESS CONNECTORS]

= 1 LJ‘
EO00DOOEPRCO000000C0 )
000000000 00000002000

= 11 11 )

(CEIEIEDENEENEIEIE DG XadXanXaeXaXadasXaxe)
EX NI ENEENENeXeN 626D )

—
-
‘V‘V‘V‘V
N AN I AN

C130 J BT J_I_L
MAFS & IATS C144-A
PCM

SGHF17008N
SIGNAL WAVEFORM AND DATA  eis264p8

FR CHAB.5U 28 uS

[FoLD | [ TiME | GND | [CANL] [ MENU]

EGRF604E
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The output signals of IATS

ECTS change smoothly without any rapid changes. Those have almost same characteristic

signal during the early period after start. It means that the temperatures of intake air and engine coolant are depended on
the temperature of atmosphere. Meanwhile, during the warming up, the output signal of ECTS is going up increasingly.
but, the output signal of IATS changes a little bit. even it may not change almost. It means that the heat of engine does
not affect on the temperature of intake air.

MONITOR DTC STATUS  ercesoes

TERMINAL AND CONNECTOR INSPECTION

3.

Check DTC Status
1) Connect scantool to Data Link Connector(DLC).

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the

DTCs menu

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES

PHHEX DTC TITLE

NUMBER OF DIC : 1 ITEMS
|HELP| |ERAS | |FLOW| | INFO| | PART |

PHEHEX DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

ON.“OFF
PRESENT.”HISTORY
DIAGHNOSIS FINISHED?!

5) Is "Present” Fault displayed?

YES

Go to "Terminal and connector inspection" procedure.

SGHFL7305L

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

pair" procedure.

EEC47CD3

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

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

damage.

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

Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  eressorr
1. Check voltage
1) 1G "OFF" and disconnect IATS connector.
2) 1G "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?
YES

Go to "Ground Circuit Inspection” procedure.

If the voltage is 0V, go to "Check open in harness" as follows. If the voltage is more than 5.1V, go to "Check
short to battery in harness" as follows.

2. Check short to battery in harness
1) IG "OFF" and disconnect IATS connector and PCM connector.
2) Measure resistance between terminals 2 and 4 of IATS harness connector.

3) Measure resistance between terminals 1 and 4 of IATS harness connector.

Specification : Infinite

4) Is the measured resistance within specification?
YES

Go to "Component Inspection" procedure.

Repair short to battery in harness and go to "Verification of Vehicle Repair" procedure.
3. Check open in harness
1) IG "OFF" and disconnect IATS connector and PCM connctor.

2) Measure resistance between terminal 4 of IATS harness connector and 44 of PCM harness connector(C144-A).
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Specification : below 1Q

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

Repair open in harness and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  e2seeras
1. IG "OFF" and disconnect IATS connector and then IG "ON.
2. Measure voltage between terminal 4 of IATS harness connector and chassis ground.

3. Measure voltage between terminals 4 and 5 of IATS harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

4. Is the measured voltage within specification ?
YES

Go to "Component Inspection" procedure.

Repair contact resistance or open in harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  escsssen

1. Check IATS

1) IG "OFF" and disconnect IATS connector.

2) Measure resistance between teminals 4 and 5 of IATS connector.(Component side)

SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 143~ 15

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34
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C130
1. MAFS Signal
2. MAFS Power
514f3]2]1 3. MAFS Ground
4. 1ATS Signal

— 5. IATS Ground

SBLF26665L
3) Is the measured resistance within specification ?
YES

Go to "Check PCM" as follows.

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

2. Check PCM
1) 1G "OFF" and connect scantool.
2) Disconnect IATS connector and connect probe to terminal 4 of IATS harness connector.
3) IG "ON" and ENG "OFF" and select the simulation function on scantool.

4) Simulate voltage at terminal 4 of IATS harness connector.

1.5 STHU-3SCAN

F
BN INTAKE AIR TEHP 44.8 °F

ETC SYSTEM VALUE 4.1 %

BATTERY VOLTAGE 14.3 Y C130

COOLANT 197.6°F — 1. MAFS Signal
= SE— 2. MAFS Power

3. MAFS Ground
4. IATS Signal
5. IATS Ground

=
‘V‘V‘V‘V
AN AN NN

SIMULATION OF VOLTAGE

3.88 U

( CH B ONLY )
[METR| [SINL| | + || — |[|F1x |

SBLF26666L
5) Does the signal value of IAT sensor change according to simulation voltage ?
YES

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
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Substitute with a known - good PCM and check for proper operation. If the problem is corrected, replace PCM
and go to "Verification of Vehicle Repair" procedure.

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR  eapcaces
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P1112 INTAKE AIR TEMPERATURE SENSOR CIRCUIT SHORT -
INTERMITTENT LOW INPUT

COMPONENT LOCATION  esssrrss

Refer to DTC P1111.

GENERAL DESCRIPTION  espasizs

Refer to DTC P1111.

DTC DESCRIPTION  eescsest

Checking output signals of IATS under detecting condition, if an ouput signal is intermittently below 0.1V, PCM sets P1112.

DTC DETECTING CONDITION  epescazs

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Monitor the signal of IAT sensor
e Engine Run State
Enable Case 1 * No Vehicle speed sensor fault
condi- e Vehicle speed  50kph(30mph) « PodkZbnnection
tighs c 2 e Engine running time 120 sec. : S_horF to ground in signal
ase - " " wAN[ - circuit.
e Time from IG "OFF" to IG "ON 360 min.
: : * Faulty IATS
Threshold value  Intermittently Intake air temperature sensor’s « Faulty PCM

voltage 0.1v

Diagnosis Time » Continuous
MIL On Condition e DTC only(NO MIL ON)

SPECIFICATION  ecipase:

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 143~ 15

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34

SCHEMATIC DIAGRAM  ezs3pass

Refer to DTC P1111.

SIGNAL WAVEFORM AND DATA  easrcozs

Refer to DTC P1111.

MONITOR DTC STATUS  e1opscos

Refer to DTC P1111.
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FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION  e7sn4p4s

Refer to DTC P1111.

SIGNAL CIRCUIT INSPECTION  esesasss
1. Check voltage
1) 1G "OFF" and disconnect IATS connector.

2) 1G "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?
YES

Go to "Component Inspection" procedure.

Go to " Check short to ground in harness" procedure.
2. Check short to ground in harness
1) IG "OFF" and disconnect IATS connector and PCM connector.
2) Measure resistance between terminal 4 of IATS harness connector and chassis ground.
3) Measure resistance between terminals 4 and 5 of IATS harness connector.

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

Specification : Infinite

5) Is the measured resistance within specification?
YES

Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  eecosreo

1. Check IATS
1) IG "OFF" and disconnect IATS connector.

2) Measure resistance between teminals 4 and 5 of IATS connector.(Component side)
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SPECIFICATON :

2. MAFS Power
3. MAFS Ground
4. IATS Signal
5. 1ATS Ground

3) Is the measured resistance within specification ?
YES

Go to "Check PCM" as follows.

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 3.42 ~ 3.61
-20(-4) 27.4 ~ 29.77 40(104) 143 ~ 15

0(32) 9.08 ~ 9.72 60(140) 0.66 ~ 0.69
10(50) 5.49 ~ 5.83 80(176) 0.33 ~ 0.34
1. MAFS Signal

SBLF26665L

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

and go to "Verification of Vehicle Repair" procedure.
2. Check PCM

1) IG "OFF" and connect scantool.

2) Disconnect IATS connector and connect probe to terminal 4 of IATS harness connector.

3) IG "ON" and ENG "OFF" and select the simulation functio

4) Simulate voltage at terminal 4 of IATS harness connector.

1.5 STHU-3SCAN

F
BN INTAKE AIR TEHP 44.8 °F

ETC SYSTEM VALUE 4.1 %
BATTERY VOLTAGE 14.3 V
COOLANT 197.6°F =

SIMULATION OF VOLTAGE

3.88 U

( CH B ONLY )
[METR| [SINL| | + || — |[|F1x |

WWW.DIGITALKHODRO.COM

n on scantool.

C130

=
‘V‘V‘V‘V
AN AN NN

1. MAFS Signal
2. MAFS Power
3. MAFS Ground
4. IATS Signal
5. IATS Ground
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5) Does the signal value of IAT sensor change according to simulation voltage ?

YES

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

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR  ecossact

Refer to DTC P1111.
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DTC TROUBLESHOOTING PROCEDURES FL -541

DTC P1114 ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT
INTERMITTENT LOW INPUT

COMPONENT LOCATION  eus8rie

SGHFL7315N

GENERAL DESCRIPTION  erisreac

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

DTC DESCRIPTION  eagsaora

Checking output signals from ECTS under detecting condition, if an output signal is intermittently below 0.1V, PCM sets
P1114.

DTC DETECTING CONDITION  epooscaa

Item Detecting Condition Possible Cause
DTC Strategy < Monitor the signal of ECTS
Enable Case 1  Time after start-up 120 sec.
condi- + Time from IG "OFF" to IG "ON" 360 min. » Poor Connection
tions Case 2 « Engine running . g::glrjtitto ground in signal
T I e
Diagnosis Time e Continuous
MIL On Condition e DTC only (NO MIL ON)
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SPECIFICATION  ecsscsrs

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59

SCHEMATIC DIAGRAM  eszesasr

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ECTS (C101) PCM (C144-B)
3 ; -
E - ECTS Signal Terminal Connected to Function
2 1 PCM C144-B (33) Sensor ground
Cluster 2 Cluster
L 53 - GND 3 PCM C144-B (7) ECTS Signal

[HARNESS CONNECTORS] T_r
(

BEOHOEDELOOO0 2000000
BEOIDEDEEBODTDDEDEED
= i i )
BEOIDEDIPIDOTCHOCOED A
OEEVEEERENEHYEEERRE

C

ECTS Cl144-B
PCM

UFBG242A

SIGNAL WAVEFORM AND DATA  e7sseoze

FR CHAB.5V 28 us

at 30C(86F) -

THOLD| [ TIME | | GND | [ CHNL] [MENU]

EGRF604P

The output signals of IATS  ECTS change smoothly without any rapid changes. Those have almost same characteristic
signal during the early period after start. It means that the temperatures of intake air and engine coolant are depended on
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the temperature of atmosphere. Meanwhile, during the warming up, the output signal of ECTS is going up increasingly.
but, the output signal of IATS changes a little bit. even it may not change almost. It means that the heat of engine does
not affect on the temperature of intake air.

MONITOR DTC STATUS  eaincces

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHHHY DIC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC 3TATUS: PRESENT.~HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELFP | |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  cosassaa

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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
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Repair as necessary and go to "Verification of Vehicle Repair" procedure

Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  koso0727

1. Check voltage
1) 1G "OFF" and disconnect ECTS connector.
2) IG "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?
YES

Go to "Component Inspection™ procedure.

Go to "Check short to ground in harness" as follows.
2. Check short to ground in harness
1) 1G "OFF" and disconnect ECTS connector and PCM connector.
2) Measure resistance between terminal 3 of ECTS harness connector and chassis ground.

3) Measure resistance between terminals 1 and 3 of ECTS harness connector.

Specification : Infinite

4) Is the measured resistance within specification?

YES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  epsssa4p

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

2) Measure resistance between terminals 1 and 3 of ECTS connector.(Component side)
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SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( [/ ) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59

3) Is the measured resistance within specification?

YES

1. ECTS Ground
2. To Gauge
3. ECTS Signal

Go to "Check PCM" as follows.

SBLF26670L

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

2. Check PCM

1) 1G "OFF" and connect scantool.

2) Connect probe to terminal 3 of ECTS harness connector.

3) IG "ON" and ENG "OFF" and select the simulation function on scantool.

4) Simulate voltage at terminal 3 of ECTS harness connector.

1.5 SINMU-SCaAN

COOLANT 46.6 °F
COOLANT _ 46.6 °F
INTAKE AIR TEHP 77.8 °F
INTAKE AIR TEHP 77.8 °F

SIMULATION OF WOLTAGE

Z.28 U

C CHB ONLY )

[METR] [SIML]

| + || — |[F1x |
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1. ECTS Ground
2. To Gauge
3. ECTS Signal
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5) Does the signal value of ECT sensor change according to simulation voltage ?

YES

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

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR  essicrac
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P1115 ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT -
INTERMITTENT HIGH INPUT

COMPONENT LOCATION

Refer to DTC P1114.

GENERAL DESCRIPTION

Refer to DTC P1114.

DTC DESCRIPTION

EEE314EF

E20F415B

E3D9A09C

Checking output signals from ECTS under detecting condition, if an output signal is intermittently above 4.9V, PCM sets

P1115.

DTC DETECTING CONDITION

EB4C18E8

Item

Detecting Condition

Possible Cause

DTC Strategy

Monitor the signal of ECTS

Time after start-up 120 sec.

Case 1
Enable
Condi-
tions Case 2

Time from IG "OFF" to IG "ON" 360 min.
Intake air temperature = -10 (14 )
Engine running

Threshold value

Intermittently engine coolant temperature
sensor’s voltage 4.9V

Diagnosis Time

Continuous

MIL On Condition

DTC only (NO MIL ON)

Poor Connection

Open or short to battery
in signal Circuit

Open in Ground Circuit.
Faulty ECTS

Faulty PCM

SPECIFICATION

E2B944B0

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 259

SCHEMATIC DIAGRAM

Refer to DTC P1114.

SIGNAL WAVEFORM AND DATA

Refer to DTC P1114.

EOD7F13A

E41117BD
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MONITOR DTC STATUS  eosssrss

Refer to DTC P1114.

TERMINAL AND CONNECTOR INSPECTION  eaar2sss

Refer to DTC P1114.

SIGNAL CIRCUIT INSPECTION  esrepers

1. Check voltage
1) IG "OFF" and disconnect ECTS connector.
2) 1G "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) |s the measured voltage within specification ?
WVES

Go to "Ground Circuit Inspection" procedure.

If voltage is OV, go to "Check open in harness" as follows. If it is more than 5.1V, go to "Check short to battery
in harness" as follows

2. Check short to battery in harness
1) 1G "OFF" and disconnect ECTS connector and PCM connector.

2) Measure resistance between terminals 2 and 3 of ECTS harness connector.

Specification : Infinite

3) Is the measured resistance within specification?

YES

Go to "Component Inspection" procedure.

Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.
3. Check open in harness
1) IG "OFF" and disconnect ECTS connector and PCM connector.

2) Measure resistance between terminal 3 of ECTS harness connector and terminal 7 of PCM harness connec-
tor(C144-B).

Specification : Below 1Q
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3) Is the measured resistance within specification?
=S

Go to "Ground Circuit Inspection" procedure.

Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ecosssco

1. 1G "OFF" and disconnect ECTS connector and then turn the ignition ON.

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

3. Measure voltage between terminals 1 and 3 of ECTS harness connector.

Specification : Voltage difference between measurement "A" and "B" is below 200mV.

4. Is the measured voltage within specification?
YES

Go to "Component Inspection™ procedure.

Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eseoscse

1. Check ECTS

1) IG "OFF" and disconnect ECTS connector.

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

SPECIFICATON :

Temp. ( /) Resistance (kQ) Temp. ( /) Resistance (kQ)
-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59

0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59
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1. ECTS Ground
2. To Gauge
3. ECTS Signal

SBLF26670L
3) Is the measured resistance within specification?
YES

Go to "Check PCM" as follows.

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

2. Check PCM
1) IG "OFF" and connect scantool.
2) Connect probe to terminal 3 of ECTS harness connector.
3) IG "ON" and ENG "OFF" and select the simulation function on scantool.

4) Simulate voltage at terminal 3 of ECTS harness connector.

1.5 SIMU-3CAN

F
COOLANT 46.6 °F
COOLANT _ 46.6 °F
INTAKE AIR TEHP 77.8 °F u
INTAKE AIR TEHP 7.8 "F . 1. ECTS Ground
2. To Gauge
SIHMULATION OF UOLTAGE 3. ECTS Signal

Z.28

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

SBLF26671L

5) Does the signal value of ECT sensor change according to simulation voltage ?
YES

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -551

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

(L NoTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM.

VERIFICATION OF VEHICLE REPAIR esoops22

Refer to DTC P1114.
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FL -552 FUEL SYSTEM

DTC P1295 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - POWER MANAGEMENT

COMPONENT LOCATION  erossi02

ETC Module \
y

SGHFL7316N

GENERAL DESCRIPTION  eor1oe6r

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1

2 and Accelerator Position Sensor(APS) 1 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the PCM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  es0s3126

If power management mode is recognized under detecting condition, PCM sets P1295. And MIL(Malfunction Indication
Lamp) turns on.

DTC DETECTING CONDITION  ezoicass

ltem Detecting Condition Possible cause
¢ This code detects if the system is in Power
DTC Strategy Management Mode « TPS Malfunction
. " » TPS Malfunction +
EnableConditions ¢ |gnition On MAESMalfunction
Threshold value * Power Management Mode is active  MAP Malfunction +
DiaanosisTime . TPSMalfunction
9 * Faulty PCM
MIL On Condition e 1 Driving Cycle

If Main relay has a fault(ex. Open) while the engine is running, the DTCs,P0638/P0685/P1295/P2106, can happen at
the same time.
DTC Name
- P0638 Throttle Actuator Control Range/Performance(Bank 1)
- P0685 PCM/PCM Power Relay Control Circuit /Open
- P1295 Throttle Actuator Control System - Power Management
- P2106 Throttle Actuator Control System - Forced Limited Power
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DTC TROUBLESHOOTING PROCEDURES FL -553

SCHEMATIC DIAGRAM

ECAEEF87

[CIRCUIT DIAGRAM]
ETC Module (C124)

[CONNECTION INFORMATION]
PCM (C144-B)

TS 1 4 Terminal Connected to Function
{16 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2 +
7 E48 -TPS 1 Signal 2 2 ETC Motor [+] Control
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 _GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TPs2 |1 -
[ 13 - Reference Voltage (+5V) 6 PCM C144-B (57) TPS 2 Signal
6 ~ 7 PCM C144-B (48) TPS 1 Signal
C 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5
=
{58 - GND
ETC MOTOR| 2 =
12 - ETC Motor [+]
3 1
{1 - ETC Motor [-]

[HARNESS CONNECTORS]

d

OGO EBHHDOO000600 00
DO OYDODIDDO D DY DDDE D)

= I L )
B IDEDEIIDOCHOOOE LA
OEEEEERNEPPEEEHRE

J LT

C144-B
PCM

s

C124

ETC MODULE

UFBG236A

MONITOR SCANTOOL DATA

EFOFB6EC

1. Connect scantool to DLC(Data Link Connector)

2. IG"ON" Monitor that any different DTC(Diagnostic Trouble Code) is existed.
(There will be at least one more DTC which causes this DTC P1295 to retrieve )

3. Ifany of the DTCs listed above are stored, repair those DTCs first, the perform ETS initialization before troubleshoot-
ing P1295.

4. |s the same DTC occurred ?

YES

Substitute with a known-good PCM and check for proper operation. If the problem is corrected,replace PCM and
then go to "Verification of Vehicle Repair" procedure.
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FL -554 FUEL SYSTEM
[LJ| NOTE
There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM

Go to "Verification of Vehicle Repair" procedure.

Procedure of ETS Initialization
. Erase the trouble codes on PCM
. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

N -

VERIFICATION OF VEHICLE REPAIR  essoses

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -555

DTC P1523 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - THROTTLE VALVE STUCK

COMPONENT LOCATION  ecrrrcsr

Refer to DTC P1295.

GENERAL DESCRIPTION  esseasrs

Refer to DTC P1295.

DTC DESCRIPTION

E9993ACE

Checking throttle valve return state, under detecting condition, if an output signal is within the threshold value for more
than designated time, PCM sets P1523.

DTC DETECTING CONDITION  esesseis

Iltem

Detecting Condition

Possible cause

DTC Strategy

Monitor throttle valve return state

EnableConditions

ETC Power Control Mode
TPS 1 2 = normal
Sensor Supply voltage = Normal

Threshold value

The throttle did not return to default range within 1
to 4 seconds of turning off. That is, (TPS1’s signal

0.9V AND TPS1's signal  1.85V) or (TPS2’s
signal  1.85V AND TPS2's signal  0.9V) when
the power to the ETC motor is turned off.

DiagnosisTime

Continuous

MIL On Condition

DTC only (NO MIL ON)

Carbon in throttle

Broken Throttle return spring
throttle sticky

throttle icy

PCM
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FL -556 FUEL SYSTEM

SPECIFICATION  eorpeaca

Output voltage (V) [Vref = 5.0V]
Throttle opening ( °)

TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4V 3.6V
40° 1.8v 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8v
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V 0.0v

SCHEMATIC DIAGRAM  Eiessazr

Refer to DTC P1295.

SIGNAL WAVEFROM AND DATA  eocarsro

Refer to DTC P1295.

MONITOR DTC STATUS  ess7esae

Refer to DTC P1295.

SYSTEM INSPECTION  eorssrco

1. Visual Inspection
1) 1G "OFF".
2) Check throttle valve after removing air duct.
- Carbon deposit.
- Throttle icy

- Broken return spring.
- Throttle sticky

3) s the throttle valve return O.K ?

YES

Verify that throttle movement is not obstructed and perform ETS Initialization as follows and then, go to "Ver-
ification of Vehicle Repair" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -557

Repair or replace as necessary and then, do ETS Initialization" as follows. then, go to "Verification of Vehicle

Repair" procedure.

Procedure of ETS Initialization

1. Erase the trouble codes on PCM
2. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)

3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  ecsrrs

Refer to DTC P1295.
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FL -558 FUEL SYSTEM

DTC P2104 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - FORCED IDLE

COMPONENT LOCATION  ezscceer

SGHFL7316N

GENERAL DESCRIPTION  eceozscr

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1

2 and Accelerator Position Sensor(APS) 1 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the PCM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  eoosis2s

PCM recognizes vehicle state as forced idle under detecting condition, and sets P2104. MIL(Malfunction Indication Lamp)
turns on.

DTC DETECTING CONDITION  ezsnscar

ltem Detecting Condition Possible cause
DTC Strategy

EnableConditions

L]

This code detects if the system is in Forced Idle Mode « Faulty APS
Ignition "ON" * Faulty APS+Brake_
e Faulty APS + Vehicle
Forced Idle Mode is active speed sensor
« Faulty APS + Vehicle speed
sensor + Brake
MIL On Condition e 1 Driving Cycles + Faulty PCM

L]

Threshold value

DiagnosisTime . -
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DTC TROUBLESHOOTING PROCEDURES FL -559

SCHEMATIC DIAGRAM

E1AF65D9

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ETC Module (C124) PCM (C144-B)
Terminal Connected to Function
TPS1 |4 ~
116 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2 +
7 E48 -TPS 1 Signal 2 2) ETC Motor [+] Control
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 - GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TPS2 |1 :
[ 13 - Reference Voltage (+5V) 6 PCM C144-B (57) TPS 2 Signal
6 ~ 7 PCM C144-B (48) TPS 1 Signal
C 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5
=
{58 - GND
ETC MOTOR| 2 =
12 - ETC Motor [+]
3 1
{1 - ETC Motor [-]

[HARNESS CONNECTORS]

d

OGO EBHHDOO000600 00
DO OYDODIDDO D DY DDDE D)

= I L )
B IDEDEIIDOCHOOOE LA
OEEEEERNEPPEEEHRE

J LT

C144-B
PCM

s

C124

ETC MODULE

UFBG236A

MONITOR SCANTOOL DATA

E1C69466

1. Connect scantool to DLC(Data Link Connector)

2. IG"ON" Monitor that any different DTC(Diagnostic Trouble Code) is existed.
(There will be at least one more DTC which causes this DTC P2104 to retrieve )

3. P2104 will be stored in addition to related ETS codes.
Repair the cause of the related codes and perform ETS initialization before troubleshooting P2104.

4. |s the same DTC occurred ?

YES

Substitute with a known-good PCM and check for proper operation. If the problem is corrected,replace PCM and
then go to "Verification of Vehicle Repair" procedure.
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FL -560 FUEL SYSTEM
[LJ| NOTE
There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM

Go to "Verification of Vehicle Repair" procedure.

Procedure of ETS Initialization
. Erase the trouble codes on PCM
. Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

N -

VERIFICATION OF VEHICLE REPAIR  esasp242

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

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 -561

DTC P2105 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - FORCED ENGINE SHUTDOWN

COMPONENT LOCATION  ecossss

Refer to DTC P2104.

GENERAL DESCRIPTION  esecr4so

Refer to DTC P2104.

DTC DESCRIPTION  eess0360

If PCM recognizes vehicle state as forced engine shutdown under detecting condition, it sets P2105 and then MIL(Mal-
function Indication Lamp) turns on.

DTC DETECTING CONDITION  e4sssize

Item Detecting Condition Possible cause

e This code detects if the system is in Forced

DTC Strategy Engine Shutdown Mode

EnableConditions  Ignition "ON . Faulty AFS+MAPS+ETS
Threshold value e Forced Engine Shutdown Mode Active e Faulty PCM
DiagnosisTime ?) 7

MIL On Condition e 1 Driving Cycle

SCHEMATIC DIAGRAM  espisssp

Refer to DTC P2104.

MONITOR SCANTOOL DATA  eoopieee

Refer to DTC P2104.

VERIFICATION OF VEHICLE REPAIR  eoceosra

Refer to DTC P2104.
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FL -562 FUEL SYSTEM

DTC P2106 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - FORCED LIMITED POWER

COMPONENT LOCATION  eszp3049

Refer to DTC P2104.

GENERAL DESCRIPTION  eriaessc

Refer to DTC P2104.

DTC DESCRIPTION  eesscus

If PCM recognizes vehicle state as forced limited power mode under detecting condition, it sets P2106 and then MIL(Mal-
function Indication Lamp) turns on.

DTC DETECTING CONDITION  eseorei7

Item Detecting Condition Possible cause

This code detects if the system is in Limit

DTC Strategy e Faulty APS
Performance Mode - Faulty APS+Brake
EnableConditions  Ignition "ON" e Faulty APS + Vehicle

speed sensor
» Faulty APS + Vehicle speed
DiagnosisTime * 1 sensor + Brake

MIL On Condition e 1 Driving Cycle * waliy £ CM

Threshold value Limit Performance Mode is active

If Main relay has a fault(ex. Open) while the engine is running, the DTCs,P0638/P0685/P1295/P2106, can happen at
the same time.
DTC Name
P0638 Throttle Actuator Control Range/Performance(Bank 1)
P0685 PCM/PCM Power Relay Control Circuit /Open
P1295 Throttle Actuator Control System - Power Management
P2106 Throttle Actuator Control System - Forced Limited Power
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DTC TROUBLESHOOTING PROCEDURES FL -563

SCHEMATIC DIAGRAM  eseesree

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C124) PCM (C144-B)
TS 1 4 Terminal Connected to Function
{16 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
( 7 [as - TpS 1 signal 2 PCM C144-B (2) ETC Motor [+] Control
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 _GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TSz |1 [13 - Reference Voltage (+5V) 6 PCM C144-8 (57) TPS 2 Signal
6 - 7 PCM C144-B (48) TPS 1 Signal
( 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5
[58 - GND
2
ETC MOTOR [2 - ETC Motor [+]
3
{1-ETC Motor [
[HARNESS CONNECTORS] . .
C DODHHHOTEHHODO000O006000
DODIHDOLEHBDO DB DDDEDD
= i ] )
DODIDOESHSDOOTIOCDEEE
C EII IR DTIEIEDEENEEAENE6D
Cl124 JL J U LT
ETC MODULE C144-8
PCM

UFBG236A

MONITOR SCANTOOL DATA  eoeraieo

Refer to DTC P2104.

VERIFICATION OF VEHICLE REPAIR  eb2oo70a

Refer to DTC P2104.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -564 FUEL SYSTEM

DTC P2122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
LOW INPUT

COMPONENT LOCATION  eoseuses

SGHFL7339N

GENERAL DESCRIPTION  e7a40r2c

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS) 1

2 and Accelerator Position Sensor(APS) 1 2. The APS is mounted in the accelerator pedal to detect the opening angle
of the accelerator pedal. It has 2 sensors to detect the accelerator position and a malfunction of the accelerator position
sensor. The PCM judges the current opening angle of the accelerator pedal from APS1 2, and the PCM controls the
throttle motor based on these signals.

DTC DESCRIPTION  esos1364

Checking output signals from APS 1, under detecting condition, if output signals are below the threshold, PCM sets P2122.
MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  essonsa

ltem Detecting Condition Possible Cause

DTC Strate ¢ This code detects a continuous short to ground or « Poor connection
9y open in either the circuit or the sensor (0-100%)
* Open or short to ground

EnableConditions ¢ Ignition "ON" in Power circuit
* Open or short to ground

Threshold * APS1  0.125v in Signal Circuit
Diagnosis Time e Continuous * Faulty APS
MIL On Condition « 1 Driving Cycle » Faulty PCM

SPECIFICATION  eoos7e26

. Output Voltage(V) [Vref = 5.0V]
Pedal Position

APS1 APS2
CT 0.7 ~ 0.8v 0.275 ~ 0.475V
W.O0.T 3.8 ~ 4.4V 1.75 ~ 2.35V

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -565

SCHEMATIC DIAGRAM  esssosor

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (C119) PCM (C144-A)
APS 1 6 Terminal Connected to Function
{59 - Reference Voltage (+5V) 1 PCM C144-A (49) APS 2 Signal
2 PCM C144-A (54 APS 1 Signal
2 [54 - APS 1 Signal 4 9
3 PCM C144-A (57) | APS 2 Reference Voltage (+5V)
> E5 - GND 4 PCM C144-A (48) APS 2 Ground
5 PCM C144-A (55) APS 1 Ground
APz |3 { 57 - Reference Voltage (+5V) 6 PCM C144-A (59) | APS 1 Reference Voltage (+5V)
( L [49 - APS 2 signal
4
~
148 - GND
[HARNESS CONNECTORS] —

DOOHOODEHOHHDO000O00O006
DOCHOODOEDOODIDSHDDD

= 1] 1] )

@OSIDODSDIDOCHOODODD
DORTOCLOLIDOEIDCOOOS )

SGHF17014N

SIGNAL WAVEFROM AND DATA  essirarr

FR [N z2ev IS MEzevi!
MIN:-194.1mU AVE: 1.7 U HMAX: 4.5 U
MIN:-182.5mU AVE: 1.2 U HMAX: 2.9 U

I ek et SO OOUUEIOOUOR SOUUUR SO SOOI . s o et oo, oo

| %Y [zoon] [curs] [RECD| [MENU]
Fig. 1 : This is a signal waveform of APS 1 & 2 which shows that APS 2 increases voltage just half of APS 1 voltage
increase when accelleration.

EGRF970A
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FL -566 FUEL SYSTEM
MONITOR DTC STATUS  eoseeor2

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHEX DTC TITLE

1.MIL STATUS: ON.“OFF
Z2.DTC STATUS: PRESENT.~HISTORY
3.DIAG. STATUS: DIAGHNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW | | INFO| | PART |

SGHFL7305L

5) Is "Present” Fault displayed?

=S

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  essr7rc

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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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DTC TROUBLESHOOTING PROCEDURES FL -567

Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  easso021

1. IG "OFF" and disconnect APS connector.
2. 1G "ON" ENG "OFF"

3. Measure voltage between harness terminal 6 of APS and chassis ground.

Specification : Approx. 5V

4. 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  ecossrac

1. Check short to ground in harness
1) I1G "OFF".
2) Disconnect APS  PCM connector.
3) Measure resistance between terminal 2 of APS harness connector and chassis ground.
4) Measure resistance between terminal 2 and 4 of APS harness connector.

5) Measure resistance between terminal 2 and 5 of APS harness connector.

Specification : Infinite

6) Is the measured resistance within specification ?
YES

Go to "Check open in harness" as follows.

Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) 1G "OFF"
2) Disconnect "APS" and "PCM" connector.

3) Measure resistance between terminal 2 of APS harness connector and terminal 54 of PCM harness connec-
tor(C144-A).
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FL -568 FUEL SYSTEM

Specification : Approx. below 1Q

4) Is the measured resistance within in specification ?

YES
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eo7essan
1. Check APS
1) 1G "ON" ENG "OFF".

2) Measure signal waveform of APS by pressing and depressing accelerator pedal.

SPECIFICATION :

B Output Voltage(V) [Vref = 5.0V]
Pedal Position
APS1 APS2
C.T 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O.T 3.8 ~ 4.4V 1.75 ~ 2.35V

rr S 2.0 v Gl 2.0 v "

MIN:=194, 1V AVE: 1.7 UV HaK: 4.5V
HMIN:-182Z.5mU AVE: 1.2 U HaX: Z2.90

_'mmooﬁll'cuhsll T |1.~'IEC.D|.|HE.HU.|

EGRF975A

3) Is the measured signal waveform O.K ?

YES

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

[L| NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM
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DTC TROUBLESHOOTING PROCEDURES FL -569

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

VERIFICATION OF VEHICLE REPAIR e7acairs
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -570 FUEL SYSTEM

DTC P2123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  eorrosps

Refer to DTC P2122.

GENERAL DESCRIPTION  ersi0a7e

Refer to DTC P2122.

DTC DESCRIPTION  epseoem

Checking output signals from APS 1, under detecting condition, if output signals are above the threshold, PCM sets
P2123. MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  esseser

ltem Detecting Condition Possible Cause
e This code detects a short to high in either

RT ¢ Siteay the circuit or the sensor » Poor connection

EnableConditions  Ignition "ON" : S_hor_t Q) batlCry in sighigl
circuit.
Threshold « APS1 4.5V e Open in Ground Circuit.

Y v 1o ] e Faulty APS
Diagnosis Time » Continuous - Faulty PCM
MIL On Condition e 1 Driving Cycle

SPECIFICATION  eepsrarc

o Output Voltage(V) [Vref = 5.0V]
Pedal Position

APS1 APS2
CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O0.T 3.8 ~ 4.4V 1.75 ~ 2.35V

SCHEMATIC DIAGRAM  ess7s07c

Refer to DTC P2122.

SIGNAL WAVEFROM AND DATA  ei71s02a

Refer to DTC P2122.

MONITOR DTC STATUS  ecsroans

Refer to DTC P2122.

TERMINAL AND CONNECTOR INSPECTION  eioz2s3aa

Refer to DTC P2122.
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DTC TROUBLESHOOTING PROCEDURES FL -571

SIGNAL CIRCUIT INSPECTION  ecocesis
1. Check short to battery in harness
1) 1G "OFF".
2) Disconnect APS and PCM connector.
3) Measure resistance between terminal 2 and 3 of APS harness connector.

4) Measure resistance between terminal 2 and 6 of APS harness connector.

Specification : Infinite

5) 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  epancsro
1. Check open in harness
1) 1G "OFF".
2) Disconnect APS connector and then turn the ignition ON.
3) Measure voltage between terminal 6 of APS harness connector and chassis ground.(Fig. A)

4) Measure voltage between terminal 6 and 5 of APS harness connector.(Fig. B)

Specification : Fig. "A" - Fig. "B" = approx. below. 200mV.

5) Is the measured voltage within specification ?

YES
Go to "Component Inspection" procedure.

Repair or replace contact resistance or open in harness and then, go to "Verification of VehicleRepair" pro-
cedure.

COMPONENT INSPECTION  ereeooss
1. Check APS
1) Ignition "ON"  ENG "OFF".
2) Measure waveform of APS by pressing and depressing accelerator pedal with scantool.
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FUEL SYSTEM

SPECIFICATION :

Pedal Position

Output Voltage(V) [Vref = 5.0V]

APS1 APS2
CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O0.T 3.8 ~ 4.4V 1.75 ~ 2.35V

rr G 2.0 v GOl 2.0 0"

MIN:=-194. 1nV AVE: 1.7 ¥V HMax: 4.5 Y
MIN:-182.5mnV AVE: 1.2 U Hax: Z.9 U

_'mmooﬁll'cuﬁsll o |1.=IEC;D|.|HE.HU.|

3) Is the measured signal waveform O.K ?

YES

EGRF975A

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

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

[L| NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by

PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM

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

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

VERIFICATION OF VEHICLE REPAIR  eocesros

Refer to DTC P2122.
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DTC TROUBLESHOOTING PROCEDURES FL -573

DTC P2127 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
LOW INPUT

COMPONENT LOCATION  espoosss

ks

D

SGHFL7339N

GENERAL DESCRIPTION  eos0s269

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS) 1

2 and Accelerator Position Sensor(APS) 1 2. The APS is mounted in the accelerator pedal to detect the opening angle
of the accelerator pedal. It has 2 sensors to detect the accelerator position and a malfunction of the accelerator position
sensor. The PCM judges the current opening angle of the accelerator pedal from APS1 2, and the PCM controls the
throttle motor based on these signals.

DTC DESCRIPTION  essu9s7

Checking output signals from APS 2, under detecting condition, if output signals are detected below the threshold, PCM
sets P2127. MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  eesopcio

Item Detecting Condition Possible Cause

DTC Strate « This code detects a continuous short to ground or . Poor connection
gy open in either the circuit or the sensor
* Open or short to ground

EnableConditions  Ignition "ON" in Power circuit.
* Open or short to ground

Threshold * APS2  0.125V in signal circuit.
Diagnosis Time « Contineous » Faulty APS
MIL On Condition « 1 Driving Cycle » Faulty PCM

SPECIFICATION  evareers

Output Voltage(V) [Vref = 5.0V]

Pedal Position

APS1 APS2
CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O0.T 3.8 ~ 4.4V 1.75 ~ 2.35V
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FL -574 FUEL SYSTEM

SCHEMATIC DIAGRAM  esorsee

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (C119) PCM (C144-A)
APS 1 6 - Terminal Connected to Function
159 - Reference Voltage (+5V) 1 PCM C144-A (49) APS 2 Signal
2 PCM C144-A (54 APS 1 Signal
2 [54 - APS 1 Signal G4 9
3 PCM C144-A (57) APS 2 Reference Voltage (+5V)
5
= 4 PCM C144-A (48 APS 2 Ground
{55 - GND (48)
5 PCM C144-A (55) APS 1 Ground
APS2 |3 [ 57 - Reference Voltage (+5V) 6 PCM C144-A (59) | APS 1 Reference Voltage (+5V)
( L [49 - APS 2 signal
4
-
148 - GND
HARNESS CONNECTORS
[ ] o —

DOOHOOBEODHDO00O00O00O
DOCDHDHODBODOOTIDSOHDOD

=2 ii] ii] ])

POSHOODSDHDOCHOODEODD
IR NN eaNE) 626D )

SGHF17014N

SIGNAL WAVEFROM AND DATA  easscass

rr S 2.0 v CINE 2.0 v © !

MIN:=-194, 1V AVE: 1.7 UV HaXx: 4.3V
MIN:-182, 5V AVE: 1.2 UV HaKx: Z.9 U

Aoy

| %Y [zoon] [curs] [RECD| [MENU]
Fig. 1 : This is a signal waveform of APS 1 & 2 which shows that APS 2 increases voltage just half of APS 1 voltage
increase when accelleration.

EGRF970A
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DTC TROUBLESHOOTING PROCEDURES FL -575

MONITOR DTC STATUS &0

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status” parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHEKEH DTC TITLE

1.MIL STATUS: ON.“OFF
Z.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS| |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esacoar?

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 -576 FUEL SYSTEM

Go to "Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  er2ss7e1
1. IG "OFF".

2. Disconnect APS connector.

3. IG"ON" ENG "OFF".

4. Measure voltage between termial 3 of APS 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  eprocies

1. Check short to ground in harness
1) IG "OFF".
2) Disconnect APS and PCM connector.
3) Measure resistance between terminal 1 of APS harness connector and chassis ground.
4) Measure resistance between terminal 1 and 4 of APS harness connector.

5) Measure resistance between terminal 1 and 5 of APS harness connector.

Specification : Infinite

6) Is the measured resistance within specification ?
YES

Go to "Check open in harness" as follows.

Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) 1G "OFF".
2) Disconnect APS and PCM connector.

3) Measure resistance between terminal 1 of APS harness connector and terminal 49 of PCM harness connec-
tor(C144-A).
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DTC TROUBLESHOOTING PROCEDURES FL -577

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  esea0sa0
1. Check APS
1) Ignition "ON" ENG "OFF".
2) Measure waveform of APS by pressing and depressing accelerator pedal with scantool.

SPECIFICATION :

Output Voltage(V) [Vref = 5.0V]

Pedal Position

APS1 APS2
CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O0.T 3.8 ~ 4.4V 1.75 ~ 2.35V

rrR S 2.0 v cH BRI

MIN:=194, 1V AVE: 1.7 UV HNax: 4.5V
HIN:=-182.5mU AVE!: 1.2V HaH: Z2.90

m [zoon| [CURS|  [RECD] [MENU|

EGRF975A

3) Is the measured signal waveform O.K ?
YES

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM
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FL -578 FUEL SYSTEM

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

VERIFICATION OF VEHICLE REPAIR  espsosss
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=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 -579

DTC P2128 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  essoz13e

Refer to DTC P2127.

GENERAL DESCRIPTION  espeiois

Refer to DTC P2127.

DTC DESCRIPTION  ercoieos

Checking output signals from APS 2, under detecting condition, if output signals are above the threshold, PCM sets
P2128. MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  erccesra

Item Detecting Condition Possible Cause
e This code detects a short to high in either

DTG Siategy the circuit or the sensor » Poor connection

EnableConditions « Ignition "ON" : Short_ fo battery in Signal
Circuit
Threshold e APS2 3V * Open in Ground Circuit

3 P . * Faulty APS
Diagnosis Time » Contineous - Faulty PCM
MIL On Condition e 1 Driving Cycle

SPECIFICATION  eesesss0

Output Voltage(V) [Vref = 5.0V]

Pedal Position

APS1 APS2
CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O0.T 3.8 ~ 4.4V 1.75 ~ 2.35V

SCHEMATIC DIAGRAM  es7sa0r

Refer to DTC P2127.

SIGNAL WAVEFROM AND DATA  essas0ss

Refer to DTC P2127.

MONITOR DTC STATUS  esscesno

Refer to DTC P2127.

TERMINAL AND CONNECTOR INSPECTION  ersacess

Refer to DTC P2127.
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FL -580 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  errsross

1. Check short to battery in harness
1) 1G "OFF".
2) Disconnect APS and PCM connector.
3) Measure resistance between terminal 1 and 3 of APS harness connector.

4) Measure resistance between terminal 1 and 6 of APS harness connector.

Specification : Infinite

5) Is the measured reisistance within specification ?
YES
Go to "Ground Circuit Inpsection” procedure.

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

GROUND CIRCUIT INSPECTION  ensssoor

1. Check open in harness
1) 1G "OFF"
2) Disconnect APS connector and then turn the ignition ON.
3) Measure voltage between terminal 3 of APS harness connector and chassis ground.(Fig. A)

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

Specification : Fig."A" - Fig. "B" = Approx. below 200mV

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  essopors

1. Check APS
1) Ignition "ON" ENG "OFF".

2) Measure waveform of APS by pressing and depressing accelerator pedal with scantool.
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FL -581

SPECIFICATION :

Pedal Position

Output Voltage(V) [Vref = 5.0V]

APS1 APS2
CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O.T 3.8 ~ 4.4V 1.75 ~ 2.35V

rr S 2.0 v cH_ IR

MIN: =194, 1nV AVE: 1.7 ¥V HaAx: 4.5 Y
MIN:-182, 5l AVE: 1.2 U HaK: 2.9V

Aoy

_m Iéooﬁl |.CU1.?IS|. o |1.=IEC.D|.|HE.NU.|

3) Is the measured signal waveform O.K ?

=)

EGRF975A

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

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

(LI NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by

PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM

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

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

VERIFICATION OF VEHICLE REPAIR eoaiesc

Refer to DTC P2127.
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FL -582 FUEL SYSTEM

DTC P2135 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" [/ "B"
VOLTAGE CORRELATION

COMPONENT LOCATION  esreserr

SGHFL7316N

GENERAL DESCRIPTION  esioees

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1

2 and Accelerator Position Sensor(APS) 1 2. TPS1 2 are sharing the same source voltage and ground.The throttle
valve opening is control by throttle motor which is controlled by Engine Control Module(PCM).The opposite position indi-
cator shows inverted signal characteristics. TPS1 output voltage increases smoothly in proportion with the throttle valve
opening angle after starting. TPS2 output voltage decreases in inverse proportion with the throttle valve opening angle
after starting. TPS provides feedback to the PCM to control the throttle motor in order to control the throttle valve opening
angle properly in response to the driving condition.

DTC DESCRIPTION  ezppessr

Checking output signals from TPS 1 and 2, under detecting condition, if output signals difference between TPS1 and
TPS2 are detected more than 4.5% for the specified number of times., PCM sets P2135. MIL(Malfunction Indication
Lamp) turns on.

DTC DETECTING CONDITION  esscssac

Iltem Detecting Condition Possible Cause
DTC Strategy » Determines if TPS # 1 disagrees with TPS # 2
Enable condition * Ignition "ON"

Poor connection
Open or short in TPS circuit

» Difference between average values of TPS1
threshold value

and TPS2 4.5% Faulty TPS
diagnosis time « Continuous Faulty PCM
MIL ON condition » 1 driving cycle

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -583

SCHEMATIC DIAGRAM  ecasissa

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C124) PCM (C144-B)
TS 1 4 Terminal Connected to Function
{16 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
< 7 [as - TpS 1 signal 2 PCM C144-B (2) ETC Motor [+] Control
3 PCM C144-B (1) ETC Motor [-] Control
8 E4 _GND 4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
TSz |1 [13 - Reference Voltage (+5V) 6 PCM C144-8 (57) TPS 2 Signal
6 - 7 PCM C144-B (48) TPS 1 Signal
< 157 - TPS 2 Signal 8 PCM C144-B (14) TPS 1 Ground
5
[58 - GND
2
ETC MOTOR [2 - ETC Motor [+]
3
{1-ETC Motor [
[HARNESS CONNECTORS] . .
C DOOHHOLEEHOO00060000
(1969GE8ENEOEIEAEIEIEDEIIRIRN20RIAEIR22D
= I I )
E969EDENEDEIEAENEEDENENEBNATAcAaaENaa)
C EII IR DTIEIEDEENEEAENE6D
Cl124 JL J U 0
ETC MODULE C144-8
PCM

UFBG236A
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FUEL SYSTEM

SPECIFICATION  eisesees

Output voltage(V) [Vref=5.0V]
Throttle opening ( °)

TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4V 3.6V
40° 1.8v 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2v 1.8v
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V 0.0v

MONITOR DTC STATUS  esicecr

1. Check DTC Status

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

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the

DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES

PHHKEM DTC TITLE

MUMBER OF DTC : 1 ITEHMS

|HELP| |ERAS | |FLOW| | INFO| | PART |

PHHREK DTC TITLE

1.MIL STATUS:
Z2.DTC STATUS:
3.DIAG. STATUS:

ON.-OFF
PRESENT.”HISTORY
DIAGNOSIS FINISHED!

5) Is "Present" Fault displayed?

YES

Go to "Terminal and connector inspection” procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -585

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

TERMINAL AND CONNECTOR INSPECTION  e7eocics

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  ecoeeser

1. 1G "OFF".

2. Disconnect TPS connector.

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

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

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

Specification : Approx. 5V

6. 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  e6343204

1. IG "OFF".
2. Disconnect TPS PCM connector.

3. Measure resistance between terminal 6 and 7 of TPS harness connector.
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FUEL SYSTEM

Specification : Infinite

4. |s 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  epsi4psa

1. Check TPS

1) Ignition "ON"  ENG "OFF".

2) Monitor signal waveform of TPS by stepping on and off the accelerator padel on scantool

SPECIFICATION :

Throttle opening () Output voltage(V) [Vref=5.0V]

TPS1 TPS2
0° 0.0V 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4V 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2v 1.8V
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0v 0.0v
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DTC TROUBLESHOOTING PROCEDURES FL -587
FR MR 10v [ EEE HE 1.ev FR MR i1.0v  EEE EE 1.8V
MIN: 2.7 U AVE: 3.5V HAX: 4.4V MIN: 78.8mU AVE: 2.8 U HMAX: 4.2 VU

1.

2.

3.

MIN: 5835.4nV AVE: 1.6 ¥V HMAx: 2.3V HIN: 717.5mY AVE: 2.2V Hax: 5.8 Y

| 3% [zoon| [curs] [RECD| [MENU] | 3% [zoon] [curs] [RECD| [MENU]
Pressing accllerator pedal at idle Pulling out accellerator cable with hand at idle

EGRF986A

3) Is the measured signal waveform O.K ?
YES

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

(L] NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM

Substitute with a known-good TPS and check for proper operation. If the problem is corrected,replace TPS
and then go to "Verification of Vehicle Repair" procedure.
(After replacing ETC, do initialization of ETC as follows)
PROCEDURE OF ETS INITIALIZATION
Erase the trouble codes on PCM

Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)

Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  essspos2

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

1.

2.

3.

4,

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

Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

Read "DTC Status" parameter

Is "History (Not Present)" fault displayed?
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FL -588 FUEL SYSTEM

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P2138 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" / "E"
VOLTAGE CORRELATION

COMPONENT LOCATION  esarseac

Refer to DTC P2135.

GENERAL DESCRIPTION  eosieee

Refer to DTC P2135.

DTC DESCRIPTION  esos8s

Checking output signals from APS 1 and 2, under detecting condition, if output signals difference between APS 1 and
2 are detected more than 4.5% for the specified number of times., PCM sets P2138. MIL(Malfunction Indication Lamp)
turns on.

DTC DETECTING CONDITION  eapaezes

Item Detecting Condition Possible Cause

* This code detects a correlation error between

DTC Strategy APS 1 and APS 2

EnableConditions  Ignition "ON" e Poor connection
« Difference between APS1 and APS2 Normalized * Open.o.short in etz
Threshold Aitfer Lo Gepy » Faulty APS
i * Faulty PCM
Diagnosis Time » Contineous
MIL On Condition e 1 Driving Cycle

SPECIFICATION  eosio6n0

Output Voltage(V) [Vref = 5.0V]

Pedal Position

APS1 APS2
CT 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O0.T 3.8 ~ 4.4V 1.75 ~ 2.35V

SCHEMATIC DIAGRAM  eazosras

Refer to DTC P2135.
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SIGNAL WAVEFROM AND DATA  eaesoson

FR

MIN:=-194, 1V AVE: 1.7 U HaX: 4.3V
HMIN:-182Z.5mY AVE: 1.2V HaAX: Z2.99

I 2.0 v G z.0 v © "

-

P |zo

oﬁll'cuﬁsl' ' .|1.1EC;D|.|HE.HU.|

Fig. 1 : This is a sighal waveform of APS 1 & 2 which shows that APS 2 increases voltage just half of APS 1 voltage
increase when accelleration.

MONITOR DTC STATUS  esessrao

Refer to DTC P2135.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P2135.

POWER CIRCUIT INSPECTION  esiszass

IG "OFF"

Disconnect APS connector.

IG "ON" ENG "OFF".

EGRF970A

E7EB6BY9E

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

Measure voltage between terminal 6 of APS harnesss connector and chassis ground.

Specification : Approx. 5V

Is the measured voltage within specification ?
YES

Go to "Signal Circuit Inspection” procedure.

Repair or replace as necessary and then, go to "Signal Circuit Inspection" procedure.
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SIGNAL CIRCUIT INSPECTION  eso76442

1. 1G "OFF".
2. Disconnect APS and PCM connector.

3. Measure resistance between terminal 1 and 2 of APS harness connector.

Specification : Infinite

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  Eipspscs

1. Check APS
1) IG"ON" ENG "OFF".
2) Measure signal waveform of APS 1 and APS 2 by stepping on and off with scantool

SPECIFICATION :

- Output Voltage(V) [Vref = 5.0V]
Pedal Position
APS1 APS2
C.T 0.7 ~ 0.8V 0.275 ~ 0.475V
W.O.T 3.8 ~ 4.4V 1.75 ~ 2.35V

rr S 2.8 v cH IR

HIN:-194. 1nV AVE: 1.7 ¥V Hax: 4.5 Y
MIN:-182,.5mV AVE: 1.2 U HaK: 2.9V

_m |200f1| |'cuﬁs|' " |1.=IEC.D|.|I1E.HU.|

EGRF986E
3) Is the measured signal waveform O.K ?

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

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM.

Before or after testing PCM on the vehicle, use this function before reusing the PCM

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

VERIFICATION OF VEHICLE REPAIR  earcaraa

Refer to DTC P2135.
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DTC P2173 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - HIGH AIR FLOW DETECTED

COMPONENT LOCATION  epg2a460

\ S

SGHFL7340N

GENERAL DESCRIPTION  ensrair2

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1

2 and Accelerator Position Sensor(APS) 1 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the PCM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  eseescia

Comparing real intake air flow and the intake air flow calculated by ETS under detecting condition, if the air flow more than
threshold value is detected for more than 19 sec., PCM sets P2173. And then MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  esaspass

Item Detecting Condition Possible Cause

* Monitor the measured engine airflow and

DTC Strategy the estimated airflow

EnableConditions * Engine running

* No faults present * Air Leakage between TPS
. . _ and MAFS
Thresh- Case 1 « MAPS reading - ETC estimated airflow 9 g/s « aulty throttle body or
old : . . intake manifold
Case 2 . -
MAFS reading - ETC estimated airflow  7g/s « Faulty PCM

+ Contineous
(Within 20 sec.)

MIL On Condition « 1 Driving Cycle

Diagnosis Time
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SPECIFICATION  ezeeascc

MAFS
Air flow (kg/h) Frequency (Hz)
0 kg/h 720 ~ 880 Hz
12.6 kg/h 2,595 Hz
18.0 kg/h 2,930 Hz
23.4 kg/h 3,208 Hz
32.4 kg/h 3,609 Hz
43.2 kg/h 3,975 Hz
57.6 kg/h 4,361 Hz
72.0 kg/h 4,683 Hz
108.0 kg/h 5,362 Hz
144.0 kg/h 5,885 Hz
198.0 kg/h 6,527 Hz
270.0 kg/h 7,219 Hz
360.0 kg/h 7,945 Hz
486.0 kg/h 8,736 Hz
666.0 kg/h 9,660 Hz
900.0 kg/h 10,613 Hz
TPS
Output voltage(V) [Vref=5.0V]
Throttle opening (°)

TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V

V20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8v 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8v
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V 0.0v
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MAPS
Pressure(kPa) Output voltage(V)
20.0kPa 0.79Vv
35kPa 1.382v
46.66kPa 1.84Vv
60kPa 2.369V
90kPa 3.75V
101.32kPa 4.00Vv

SCHEMATIC DIAGRAM

EDES0F2F

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ETC Module (C124)

TPS 1 4

PCM (C144-B)

[16 - Reference Voltage (+5V)

[48 - TPS 1 Signal

iiRS? 1

—
{14 - GND

[13 - Reference Voltage (+5V)

[57 - TPS 2 Signal

-
{58 - GND

ETC MOTOR| 2

{2 - ETC Motor [+]

[HARNESS CONNECTORS]

E - ETC Motor [-]

Terminal Connected to Function
1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
2 PCM C144-B (2) ETC Motor [+] Control
3 PCM C144-B (1) ETC Motor [-] Control
4 PCM C144-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C144-B (58) TPS 2 Ground
6 PCM C144-B (57) TPS 2 Signal
7 PCM C144-B (48) TPS 1 Signal
8 PCM C144-B (14) TPS 1 Ground

C124

ETC MODULE

2

[

DOOHOOTEHEDDOO0V0O0O00O
DODYDSDSDDHDD DD DD DE DD

@ i

i

i )

=

696IEBEDEOEI641EEIEDE0NNEBN NacasXa)d3Naz)aD)
@I IEIENENeeEE9E62ED

J— LT

C144-B
PCM
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[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

MAFS & IATS (C130) PCM (C144-A)
2 » After Main Relay Terminal Connected to Function
1 (47 - MAFS Signal 1 PCM C144-A (47) MAFS Signal
3 2 Main Relay Battery Voltage (B+
_|_——|Zp—4—'GND _ , y Volage (8+)
= _| 44 - |IATS Signal 3 Chassis Ground Ground
5 [53-GND 4 PCM C144-A (44) IATS Signal
5 PCM C144-A (53) Sensor Ground
[HARNESS CONNECTORS]
r‘é\

E H

N

=
‘V‘V‘V‘V
N NN /N

C130

MAFS & IATS

DOOHHODEHDHDO00OO00O00O
DOCIHOODOEHOODITDDB D@

= 1 I )
(E0GEIEIEDENEEIEIEAEDENNanEas aXad e exe)

BERTOCLDRIDOLCIDCEROS

MONITOR DTC STATUS

1.

E600AB22

Check DTC Status

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

2)

3)

4)

IG "ON".

SGHF17008N

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the

DTCs menu

Read "DTC Status" parameter.

1.1 DIAGHOSTIC TROUBLE CODES

P DTC TITLE

PHHEX DTC TITLE

1.MIL STATUS:
Z.DTC STATUS:
3.DIAG. STATUS:

HUMBER OF DTC 1 ITEN=s

|HELP| | ERAS |

|FLOW| | INFO| | PART |

ON.-“OFF
PRESENT.“HISTORY
DIAGHNOSIS FINISHED?

5)

Is "Present" Fault displayed?
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YES

Go to "System Inspection" procedure.

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

SYSTEM INSPECTION  esrocear

1.

1.

2.

3.

Visual Inspection
1) Check the air hose between MAFS and throttle body is torn or installation.
2) Check deforamtion, crack or installation of throttle valve(body)

3) Has a problem been found ?
YES

Substitute with a known-good Air hose or throttle body and check for proper operation.
If the problem is corrected,replace air hose or throttle body and then go to "Verification of Vehicle Repair" pro-
cedure.

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

(L NOTE
There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by

PCM.
Before or after testing PCM on the vehicle, use this function before reusing the PCM

PROCEDURE OF ETS INITIALIZATION
Erase the trouble codes on PCM
Turn the ignition key off and keep this condition until the main relay is turned off.(10 sec.)

Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  eioser

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

1.

2.

3.

4,

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

Press F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

Read "DTC Status" parameter

Is "History (Not Present)" fault displayed?
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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 -599

DTC P2187 SYSTEM TOO LEAN AT IDLE (~ADDITIVE) (BANK 1)
DTC P2189 SYSTEM TOO LEAN AT IDLE (-~ADDITIVE) (BANK 2)

GENERAL DESCRIPTION  escrrres

In order to provide the best possible combination of drivability, fuel economy and emission control, the PCM uses a closed
loop air/fuel metering system. The PCM monitors the HO2S signal voltage and adjusts fuel delivery as needed. Changes
in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal fuel trim value is around
0%. The PCM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel is indicated by fuel trim
values that are above 0%. The PCM will reduce fuel when the HO2S signal is indicating a rich condition. Reduction in
fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set when the amount reaches
excessive levels because of a lean or rich condition.

DTC DESCRIPTION  e2ese6r

Checking the fuel trim value at idle under detecting condition, if its average exceeds the limit over certain period, PCM
sets P2187/P2189. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ezzcores

Item Detecting Condition Possible cause

DTC Strategy e Monitor the fuel trim value at idle

* Engine at operating temperature
* Engine running under Idle state over 5 minutes

SR rier S e 60 (140 ) = Engine coolant temperature

= 115 (239 ) » Air leakage
* No disabling faults (DTCs related to HO2S,  Improper fuel pressure
purge valve,catalyst ) * PCV valve stuck

» Clogging of injector
* Average of short term fuel trim 0.8 and Average sl :

Threshold value .
of long term fuel trim 1.24

DiagnosisTime » Continuous
MIL On Condition

2 Driving Cycles

MONITOR SCANTOOL DATA  esozazes

1. Monitor DTCs related to HO2S, MAFS, MAPS, ECTS, PCSV, Injector or CVVT items with scantool.

2. Are related DTCs present?
=S
Do all repairs associated with those codes before proceeding with this procedure.

Go to "System Inspection" procedure

SYSTEM INSPECTION  esszceis

1. Check Air leakage

1) Visually/physically inspect the intake/exhaust system for following items
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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?

YES

Repair or replace it which has a problem, and go to "Verification of Vehicle Repair" procedure.

Go to "Check the fuel line" as follows
2. Check the fuel line

1) Check the fuel line for following items
Connector connection state
Damage/ connection state for vacuum hoses connected to fuel line
Bent/ pressed/ twisted fuel line or fuel leakage

2) Has a problem been found?

YES

Repair or replace it which has a problem, and go to " Verification of Vehicle Repair" procedure.

Go to "Check fuel pressure" as follows
3. Check fuel pressure

[LI| NOTE

1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases.When working on fuel
system make sure to supply adequate ventilation to the work area. Do not smoke, and keep sparks and open
flames away.

2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure before
disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle components.

1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box.

2) Start the engine and wait until the engine stalls.

3) IG "OFF" and connect Fuel Pump Relay.

4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor.

5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure
gauge or connection part.

6) Measure the fuel pressure at idle.

Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 /| , 54.3 ~ 55.8 psi)

7) Is the measured fuel pressure within specifications ?
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YES

Go to "Component Inspection" procedure.

YES

Repair or replace according to the below table. And then, go to " Verification of Vehicle Repair“procedure.

Condition Possible Cause

Fuel filter,fuel pressure regulator, in-tank fuel

Fuel Pressure is too low
hose or the fuel pump

Fuel Pressure is too high Fuel pressure regulator, hose or pipe

COMPONENT INSPECTION  eetrcens

1. Check PCV
1) IG "OFF" and remove PCV valve from rocker cover.
2) Insert a thin stick into the PCV valve from the threaded side and verify that the plunger is moving.

3) Is the PCV valve normally moving?

YES

Go to "Check injector" as follows

Replace it, and go to "Verification of Vehicle Repair" procedure.
2. Check injector for normal operation
1) Start engine.
2) Check for RPM drop during injector actuation test.

3) Is there any cylinder with no change in RPM or only a small change in RPM?

=S

Clear DTC and Test-drive under enable conditions above-mentioned. After the test, If this DTC is set, go to
"Inspection amp;amp; Repair" procedure. If not, troubleshooting is completed.

Replace injector, and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esow2620

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions
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3. Read "DTC Status" parameter
4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P2188 SYSTEM TOO RICH AT IDLE (BANK 1)
DTC P2190 SYSTEM TOO RICH AT IDLE (BANK 2)

GENERAL DESCRIPTION  esisseie

In order to provide the best possible combination of drivability, fuel economy and emission control, the PCM uses a closed
loop air/fuel metering system. The PCM monitors the HO2S signal voltage and adjusts fuel delivery as needed. Changes
in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal fuel trim value is around
0%. The PCM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel is indicated by fuel trim
values that are above 0%. The PCM will reduce fuel when the HO2S signal is indicating a rich condition. Reduction in
fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set when the amount reaches
excessive levels because of a lean or rich condition.

DTC DESCRIPTION  epsrros:

Checking the fuel trim value at idle under detecting condition, if its average exceeds the limit over certain period, PCM
sets P2188/P2190. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eesane1

Item Detecting Condition Possible cause

DTC Strategy e Monitor the fuel trim value at idle

* Engine at operating temperature

* Engine running under Idle state over 5 minutes

« 60 (140 ) = Engine coolant temperature
= 115 (239 )

¢ No disabling faults (DTCs related to HO2S,
purge valve,catalyst )

EnableConditions
 Blocking of intake system
* Fuel leakage in injector
* Improper fuel pressure

» Average of short term fuel trim 1.5 and Average

Threshold value .
of long term fuel trim 0.76

DiagnosisTime e Continuous
MIL On Condition

2 Driving Cycles

MONITOR SCANTOOL DATA  esrasoee

1. Monitor DTCs related to HO2S, MAFS, MAPS, ECTS, PCSV, Injector or CVVT items with scantool.

2. Are related DTCs present?
YES
Do all repairs associated with those codes before proceeding with this procedure.

Go to "System Inspection" procedure

SYSTEM INSPECTION  esesaczs

1. Check blocking of intake system

1) Visually/physically inspect the intake/exhaust system for following items
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Throttle body gasket and damage
Blocking in intake manifold and injector caused by any foreign substance

2) Has a problem been found?

=S

Repair or replace it, and go to "Verification of Vehicle Repair" procedure.

Go to " Check fuel pressure" as follows.
2. Check fuel pressure

[LJ| NOTE

1. Be cautious that Fuel is explosive and an empty fuel tank can still contain explosive gases.When working on fuel
system make sure to supply adequate ventilation to the work area. Do not smoke, and keep sparks and open
flames away.

2. The fuel system remains under pressure when the engine is not running. Release fuel system pressure before
disconnecting any fuel line to reduce the chance of presonal injury or fire damage to vehicle components.

1) IG "OFF" and disconnect Fuel Pump Relay in Junction Box.

2) Start the engine and wait until the engine stalls.

3) IG "OFF" and connect Fuel Pump Relay.

4) Install the fuel pressure gauge to the delivery pipe with the fuel pressure gauge adaptor.

5) Activate the fuel pump, and with fuel pressure applied, check that there is no fuel leakage from the pressure
gauge or connection part.

6) Measure the fuel pressure at idle.

Specification : 374.6 ~ 384.4 kPa(3.82 ~ 3.92 [/ , 54.3 ~55.8 psi)

7) Is the measured fuel pressure within specifications ?

=S

Go to "Component Inspection" procedure.

M=)

Repair or replace according to the below table. And then, go to " Verification of Vehicle Repair"procedure.

Condition Possible Cause

Fuel filter,fuel pressure regulator, in-tank fuel

Fuel Pressure is too low
hose or the fuel pump

Fuel Pressure is too high Fuel pressure regulator, hose or pipe

3. Check fuel leakage in injector
1) 1G "OFF" after checking the fuel pressure test.

2) Stop engine and check for a change in the fuel pressure gauge reading for 5 minutes.
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Specification : After engine stops, fuel gauge reading is maintained for 5 minutes.

3) Is the fuel gauge reading maintained ?

YES

Clear DTC and Test-drive under enable conditions above-mentioned. After the test, If this DTC is set, go to
"Inspection amp;amp; Repair" procedure. If not, troubleshooting is completed.

There is a fuel leakage in injector. Replace it, and go to " Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esssesan

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-

tions noted in the freeze frame data or enable conditions

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

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

FL -606 FUEL SYSTEM
IDTC P2195 HO2S SIGNAL STUCK LEAN (BANK 1 / SENSOR 1)

COMPONENT LOCATION  eassee2

SGHFL7310N

GENERAL DESCRIPTION  esossss

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 oxygen sensor generates a voltage that indicates the difference between
the oxygen content of the exhaust stream and the oxygen content of ambient air. When the exhaust stream is “ rich,”
there is more oxygen in the ambient air than in the exhaust stream, so the voltage will be higher.

DTC DESCRIPTION  ecoaszss
Checking output signals from HO2S under detecting condition, if HO2S’s signal is lean during power enrichment condi-

tions, PCM sets P2195. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  eaorcee2

Item Detecting Condition Possible cause

DTC Strategy ¢ Monitor HO2S’s signal

« Battery voltage = 10V

- ¢ Engine running = 60sec.
EnableConditions * Power Enrichment conditions « Poor Connection
¢ Engine warm-up state « Faulty HO2S
¢ Not in Transient Conditions « Clogging of fuel filter in
* HO2S'’s signal amp;lt; 0.35V and Air Fuel fuel pump
Threshold value Ratio < 13.5 « Faulty PCM

e Continuous
(More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles

DiagnosisTime
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DTC TROUBLESHOOTING PROCEDURES FL -607

SPECIFICATION  esusnar

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich
to lean more than 3 times in 10 sec.

HO2S Signal at idle after warm-up Signal is normally above 0.6V.

HO2S signal at open circuit(Pumping

current OFF) Approx. 0.45V

HO2S signal at open circuit(Pumping

current ON) Approx. 3.5V
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FL -608

021 62 99 92 92

FUEL SYSTEM

SCHEMATIC DIAGRAM

E9702621

[CIRCUIT DIAGRAM]
HO2S [B1/S1] (C137)

PCM (C144-B)

[CONNECTION INFORMATION]
HO2S [B1/S1]

[HARNESS CONNECTORS]

1 Terminal Connected to Function
1 Main Rela Battery Volt B+
L 2 EO- Heater [B1/S1] Control : y atiery Voltage (B+)
3 ~ 2 PCM C144-B (70) Heater [B1/S1] Control
49 - HO2S [B1/S1] Si |
|_S . ,‘:9 S [BL/S1] Signa 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rela Battery Voltage (B+
L 2 E? - Heater [B2/S1] Control Y v ge (B+)
3 - 2 PCM C144-B (67) Heater [B2/S1] Control
F‘S . ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 128 - GND 4 PCM C144-B (28) Sensor ground
HO2s [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
74 - Heater [B1/S2] Control
|_|—|_|—|_|—| 3 — [ ] 2 PCM C144-B (74) | Heater [B1/S2] Control
[50 - /S2] Signal
|—|S} 150 - HO2S [B1/S2] Signa 3 PCM C144-B (50) HO2S [B1/S2] Signal
" [31-GND
v =3 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
Lm 2 504 [B2/52]C I 1 Main Relay Battery Voltage (B+)
- Heater ontrol
3 I|: 2 PCM C144-B (73) | Heater [B2/S2] Control
|_|S= LESaicas b Slondl 3 PCM C144-B (52) | HO2S [B2/S2] Signal
E [29 - GND
=" 12 4 PCM C144-B (29) Sensor ground
Main Relay

T
BOEHEOLEEBOO 00000000
OENTHEREBVEBODEDRDD
= U U )
ENTHENEVBVRBOHEDERW
OEREEARRCOEEOHEREERE

S LT

C144-B
PCM

U

0006
NN

C137,C138,C139,C140

i

HO2S [Bank 1/Sensor 1]
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 2]

UFBG250B
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DTC TROUBLESHOOTING PROCEDURES FL -609

SIGNAL WAVEFROM AND DATA  ecosssss

FR M esv 1.8s [ CE

HIN:= 19.4mU AVE: 552.7mU HAX: B878.6mU
HMIN: 575.8mY AVE: 867.6mV HAK: 976.8ml

ThHoLD| | TINE]| .|Gl.'~ID TTCHNL] [MENU|

Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SEPFL6611N
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. At higher engine
RPM, the switching frequency increases.

MONITOR DTC STATUS  episiess

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status” parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHHHY DIC TITLE

1.HMIL STATUS: ON.-OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DTC : 1 ITEMS
|HELP | |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
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FL

-610

021 62 99 92 92

FUEL SYSTEM

M=)

Go to "Component Inspection" procedure.

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

pair" procedure.

COMPONENT INSPECTION  epeisps?

1.

Check the condition of HO2S
1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.

3) Are the conditions of HO2S normal ?

YES

Go to "Check the Signal waveform of HO2S" as follows.

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

Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

FR

MIN:= 19.4nW AVE: 35Z2.7nV MaAX: 878.6nY

ENYesv 1.e0s [N

MIN: 575.8nV AVE: 887.6mY HAX: 976.Bnl

THoLD| [TINE] 'IGr'«m T ChNL] [nENU|

Fig) Signal waveforms of front HO2S(the upper) and rear

HO2S(the lower)

4) Is the sensor switching properly?

YES

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -611

Go to "Check fuel filter" as follows.

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

3. Check the fuel filter
1) 1G "OFF" and disconnect the fuel pump connector.
2) Start the engine and wait until fuel in fuel line is exhausted. After the engine stalls, IG "OFF"
3) Remove the fuel pump assembly.
4) Check the fuel filter for clogging by dust, a foreign substance.

5) s the fuel filter O.K.?

YES

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

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

[/ NOTE
There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  ecreeise

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -612 FUEL SYSTEM
IDTC P2196 HO2S SIGNAL STUCK RICH (BANK 1 / SENSOR 1)

COMPONENT LOCATION  enoceoer

Refer to DTC P2195.

GENERAL DESCRIPTION  errsiea0

Refer to DTC P2195.

DTC DESCRIPTION  esrsssac

Checking output signals from HO2S under detecting condition, if HO2S’s signal is rich during fuel cut-off conditions, PCM
sets P2196. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ersrssce

ltem Detecting Condition Possible cause

DTC Strategy ¢ Monitor HO2S’s signal

Battery voltage = 10V
Engine running = 60sec.

EnableConditions Power Enrichment conditions

Engine warm-up state » Poor Connection
Not in Transient Conditions * Faulty HO2S
3 * Faulty PCM
Threshold value ¢ HO2S's signal amp;gt; 0.42V

* Continuous

U RY Y (More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles

SPECIFICATION  eepssaso

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit(Pumping

current OFF) Approx. 0.45V

HO2S signal at open circuit(Pumping

current ON) Approx. 3.5V

SCHEMATIC DIAGRAM  epuscre

Refer to DTC P2195.

SIGNAL WAVEFROM AND DATA  esosoer2

Refer to DTC P2195.
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DTC TROUBLESHOOTING PROCEDURES
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FL -613

MONITOR DTC STATUS  ecicaoer

Refer to DTC P2195.

COMPONENT INSPECTION  ecspira

1. Check the condition of HO2S
1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.

3) Are the conditions of HO2S normal ?

YES

Go to "Check the Signal waveform of HO2S" as follows.

Repair it and then go to "Verification of Vehicle Repair" procedure.
2. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

rR [l esv 1.es [N CEN

MIN:= 19.4mW AVE: 55Z.7mV HaAK: 876.6nY
MIN: 575.8mV AVE: 887.6mV HAH: 976.8nU

THoLD| [TINE] .|GI.~ID T TcAnL] [nENU]

Fig) Signal waveforms of front HO2S(the upper) and rear
HO2S(the lower)

4) Is the sensor switching properly?

=S

Go to "Check fuel filter" as follows.

Substitute with a known - good HO2S and check for proper operation.

"Verification of Vehicle Repair" procedure.

WWW.DIGITALKHODRO.COM
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If the problem is corrected, go to
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FL -614 FUEL SYSTEM

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eseoeo2

Refer to DTC P2195.
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DTC TROUBLESHOOTING PROCEDURES FL -615
IDTC P2197 HO2S SIGNAL STUCK LEAN (BANK 2 / SENSOR 1)

COMPONENT LOCATION  eosn1aae

PN

N @
HO2S (BankZ/Seps? '@.“ \
\ m |
\HOZS (Bank 2/Sensor 2) @/

GENERAL DESCRIPTION  eoapsess

SGHFL7312N

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 oxygen sensor generates a voltage that indicates the difference between
the oxygen content of the exhaust stream and the oxygen content of ambient air. When the exhaust stream is * rich,”
there is more oxygen in the ambient air than in the exhaust stream, so the voltage will be higher.

DTC DESCRIPTION  Eessesesa
Checking output signals from HO2S under detecting condition, if HO2S's signal is lean during power enrichment condi-

tions, PCM sets P2197. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  esraaens

Iltem Detecting Condition Possible cause

DTC Strategy ¢ Monitor HO2S’s signal

« Battery voltage = 10V

« Engine running = 60sec.
EnableConditions » Power Enrichment conditions e Poor Connection
« Engine warm-up state e Faulty HO2S
* Not in Transient Conditions » Clogging of fuel filter in
fuel pump
Threshold value « HO2S's signal  0.35V and Air Fuel Ratio < 13.5 . Faulty PCM

« Continuous

DiagnosisTime (More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles
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FL -616 FUEL SYSTEM

SPECIFICATION  esoeeezo

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit(Pumping

current OFF) Approx. 0.45V

HO2S signal at open circuit(Pumping

current ON) Approx. 3.5V
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DTC TROUBLESHOOTING PROCEDURES FL -617

SCHEMATIC DIAGRAM  esosress

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
Lm 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - . 2 PCM C144-B (70) Heater [B1/S1] Control
| = . ,‘ég -HO2S [BY/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rela; Battery Voltage (B+
L 2 E? - Heater [B2/S1] Control : y Y ge (B+)
3 = 2 PCM C144-B (67) Heater [B2/S1] Control
r‘S . ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 128 - GND 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= . =g 12 [B1/S2] Signal 3 PCM C144-B (50) | HO2S [B1/S2] Signal
v [31-GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
{73 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) | Heater [B2/S2] Control
FS . lacuhiC2hibaleiSiona 3 PCM C144-B (52) | HO2S [B2/S2] Signal
v Eg - GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] i
( DOHOHHOOBVEHEHODH 00000006
G@@B DOHHDOTHSDDH DB DD DE DD
4\l N \N @ | :ﬂ]: :@: :U
€9696867EE1Eo)6463)E2ENEVANABNE NacKasXaasaial)
e BN EDEEBENEEENENE26D
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] ﬂ U
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] Cl44-B
HO2S [Bank 2/Sensor 2] PCM

UFBG250B
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FL -618 FUEL SYSTEM

SIGNAL WAVEFROM AND DATA  easeres

FR 8.5V 1.88

HIN:= 19.4mU AVE: 552Z.7mU HAK: 878. 6mnU
HMIN: 575.8mW AVE: 8687.6mV HAK: 976. 8nl

ThHoLD| [TINE] .|GI.‘~ID TTCRNL] [MENU|

Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SEPFL6611N
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. At higher engine
RPM, the switching frequency increases.

MONITOR DTC STATUS  esocrepa

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHKEM DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.~HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DTC : 1 ITEHS
|HELP| |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
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DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FL -619

YES

Go to "Component Inspection" procedure.

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

pair’ procedure.

COMPONENT INSPECTION  ecaeaont

1. Check the condition of HO2S
1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.
3) Are the conditions of HO2S normal ?

YES

Go to "Check the Signal waveform of HO2S" as follows.

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

2. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

rR [l esv 1.es [N CEN

MIN:= 19.4nV AVE: 55Z.7mV HaAK: 876.6nY
MIN: 575.8mV AVE: 887.6mV0 HAH: 976.8nU

THoLD| [TINE] .|GI.~ID T TcAnL] [nENU]

Fig) Signal waveforms of front HO2S(the upper) and rear
HO2S(the lower)

4) Is the sensor switching properly?

=S
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FL -620 FUEL SYSTEM

Go to "Check fuel filter" as follows.

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

Check the fuel filter

1) 1G "OFF" and disconnect the fuel pump connector.

2) Start the engine and wait until fuel in fuel line is exhausted. After the engine stalls, IG "OFF"
3) Remove the fuel pump assembly.

4) Check the fuel filter for clogging by dust, a foreign substance.

5) Is the fuel filter O.K.?

YES

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

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

[LI|NOTE
There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  essssase

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

Read "DTC Status" parameter

Is "History (Not Present)” fault displayed?

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 -621
IDTC P2198 HO2S SIGNAL STUCK RICH (BANK 2 / SENSOR 1)

COMPONENT LOCATION  espagzpa

Refer to DTC P2197.

GENERAL DESCRIPTION  esossese

Refer to DTC P2197.

DTC DESCRIPTION  escepze4

Checking output signals from HO2S under detecting condition, if HO2S’s signal is rich during fuel cut-off conditions, PCM
sets P2198. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ezeoss4e

Item Detecting Condition Possible cause
DTC Strategy ¢ Monitor HO2S’s signal

Battery voltage = 10V
Engine running = 60sec.

EnableConditions Power Enrichment conditions

Engine warm-up state * Poor Connection
Not in Transient Conditions e Faulty HO2S
. * Faulty PCM
Threshold value e HO2S's signal  0.42V

+ Continuous

SRl g)e (More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles

SPECIFICATION  eosrs14

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit(Pumping
current OFF)

HO2S signal at open circuit(Pumping
current ON)

Approx. 0.45V

Approx. 3.5V

SCHEMATIC DIAGRAM  esszrees

Refer to DTC P2197.

SIGNAL WAVEFROM AND DATA  eisscoos

Refer to DTC P2197.
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FL -622
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FUEL SYSTEM

MONITOR DTC STATUS  es1sase2

Refer to DTC P2197.

COMPONENT INSPECTION  eascipss

1.

Check the condition of HO2S

1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.

3) Are the conditions of HO2S normal ?

YES

Go to "Check the Signal waveform of HO2S" as follows.

Repair it and then go to "Verification of Vehicle Repair" procedure.
Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

MIN:= 19.4nW AVE: 35Z2.7nV MAX: 8768.6nY

ENiesv 1.0s [N E

MIN: 575.8nV AVE: 887.6mV HAX: 976.Bnl

THoLD| [TINE] 'IGr'«m T ChNL] [nENU|

Fig) Signal waveforms of front HO2S(the upper) and rear

HO2S(the lower)

4) Is the sensor switching properly?
YES

Go to "Check fuel filter" as follows.

Substitute with a known - good HO2S and check for proper operation.

"Verification of Vehicle Repair" procedure.

WWW.DIGITALKHODRO.COM

SEPFL6612N

If the problem is corrected, go to
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DTC TROUBLESHOOTING PROCEDURES FL -623

[LJ|NoTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  e77ecess

Refer to DTC P2197.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

FL -624 FUEL SYSTEM
IDTC P2270 02 SENSOR SIGNAL STUCK LEAN (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  essaronn

SGHFL7311N

GENERAL DESCRIPTION  ezserse2

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between OV and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor.

DTC DESCRIPTION  errssore

Checking output signals from HO2S under detecting condition, if HO2S’s signal is lean during power enrichment condi-
tions, PCM sets P2270. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  ecaccew

ltem Detecting Condition Possible cause

DTC Strategy ¢ Monitor HO2S’s signal

« Battery voltage = 10V

¢ Engine running = 60sec.
EnableConditions + Power Enrichment conditions + Poor Connection
« Engine warm-up state * Faulty HO2S
¢ Not in Transient Conditions » Clogging of fuel filter in
fuel pump
Threshold value « HO2S's signal  0.35V and Air Fuel Ratio < 13.5 . Faulty PCM

« Continuous

DiagnosisTime (More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -625

SPECIFICATION  eacsocoo

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich
to lean more than 3 times in 10 sec.

HO2S Signal at idle after warm-up Signal is normally above 0.6V.

HO2S signal at open circuit(Pumping

current OFF) Approx. 0.45V

HO2S signal at open circuit(Pumping

current ON) Approx. 3.5V
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FL -626

021 62 99 92 92

FUEL SYSTEM

SCHEMATIC DIAGRAM

E854FA8F

[CIRCUIT DIAGRAM]
HO2S [B1/S1] (C137)

PCM (C144-B)

[CONNECTION INFORMATION]
HO2S [B1/S1]

[HARNESS CONNECTORS]

1 Terminal Connected to Function
1 Main Rela Battery Volt B+
L 2 EO- Heater [B1/S1] Control : y atiery Voltage (B+)
3 ~ 2 PCM C144-B (70) Heater [B1/S1] Control
49 - HO2S [B1/S1] Si |
|_S . ,‘:9 S [BL/S1] Signa 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rela Battery Voltage (B+
L 2 E? - Heater [B2/S1] Control Y v ge (B+)
3 - 2 PCM C144-B (67) Heater [B2/S1] Control
F‘S . ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 128 - GND 4 PCM C144-B (28) Sensor ground
HO2s [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
74 - Heater [B1/S2] Control
|_|—|_|—|_|—| 3 — [ ] 2 PCM C144-B (74) | Heater [B1/S2] Control
[50 - /S2] Signal
|—|S} 150 - HO2S [B1/S2] Signa 3 PCM C144-B (50) HO2S [B1/S2] Signal
" [31-GND
v =3 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
Lm 2 504 [B2/52]C I 1 Main Relay Battery Voltage (B+)
- Heater ontrol
3 I|: 2 PCM C144-B (73) | Heater [B2/S2] Control
|_|S= LESaicas b Slondl 3 PCM C144-B (52) | HO2S [B2/S2] Signal
E [29 - GND
=" 12 4 PCM C144-B (29) Sensor ground
Main Relay

T
BOEHEOLEEBOO 00000000
OENTHEREBVEBODEDRDD
= U U )
ENTHENEVBVRBOHEDERW
OEREEARRCOEEOHEREERE

S LT

C144-B
PCM

U

0006
NN

C137,C138,C139,C140

i

HO2S [Bank 1/Sensor 1]
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 2]

UFBG250B
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DTC TROUBLESHOOTING PROCEDURES FL -627

SIGNAL WAVEFROM AND DATA  eseairss

FR M esv 1.8s [ CE

HIN:= 19.4mU AVE: 552.7mU HAX: B878.6mU
HMIN: 575.8mY AVE: 867.6mV HAK: 976.8ml

ThHoLD| | TINE]| .|Gl.'~ID TTCHNL] [MENU|

Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SEPFL6611N
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. At higher engine
RPM, the switching frequency increases.

MONITOR DTC STATUS  e7azeaer

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC's information from the
DTCs menu

4) Read "DTC Status” parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PHHEKE DTC TITLE

PHHHY DIC TITLE

1.HMIL STATUS: ON.-OFF
Z.DTC 3TATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DTC : 1 ITEMS
|HELP | |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
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021 62 99 92 92

FUEL SYSTEM

M=)

Go to "Component Inspection" procedure.

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

pair" procedure.

COMPONENT INSPECTION  essr7948

1.

Check the condition of HO2S
1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.

3) Are the conditions of HO2S normal ?

YES

Go to "Check the Signal waveform of HO2S" as follows.

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

Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

FR

MIN:= 19.4nW AVE: 35Z2.7nV MaAX: 878.6nY

ENYesv 1.e0s [N

MIN: 575.8nV AVE: 887.6mY HAX: 976.Bnl

THoLD| [TINE] 'IGr'«m T ChNL] [nENU|

Fig) Signal waveforms of front HO2S(the upper) and rear

HO2S(the lower)

4) Is the sensor switching properly?

YES

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -629

Go to "Check fuel filter" as follows.

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

3. Check the fuel filter
1) 1G "OFF" and disconnect the fuel pump connector.
2) Start the engine and wait until fuel in fuel line is exhausted. After the engine stalls, IG "OFF"
3) Remove the fuel pump assembly.
4) Check the fuel filter for clogging by dust, a foreign substance.

5) s the fuel filter O.K.?

YES

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

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

[/ NOTE
There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  e7sossrs

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FL -630 FUEL SYSTEM
IDTC P2271 HO2S SIGNAL STUCK RICH (BANK 1 / SENSOR 2)

COMPONENT LOCATION  es7ssec

Refer to DTC P2270.

GENERAL DESCRIPTION  epacsses

Refer to DTC P2270.

DTC DESCRIPTION  esss2cio

Checking output signals from HO2S under detecting condition, if HO2S’s signal is rich during fuel cut-off conditions, PCM
sets P2271. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eossseie

ltem Detecting Condition Possible cause
DTC Strategy ¢ Monitor HO2S’s signal
« Battery voltage = 10V
% e Engine running = 60sec.
EnableConditions « Power Enrichment conditions
e Engine warm-up state e Poor Connection
¢ Not in Transient Conditions e Faulty HO2S
: » Faulty PCM
Threshold value * HO2S's signal  0.42V
DiagnosisTime o G
9 (More than 8 sec. failure for every 9 sec. Test)
MIL On Condition e 2 Driving Cycles
SPECIFICATION  essercss
Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit(Pumping

current OFF) Approx. 0.45V

HO2S signal at open circuit(Pumping

current ON) Approx. 3.5V

SCHEMATIC DIAGRAM  erassess

Refer to DTC P2270.

SIGNAL WAVEFROM AND DATA  cusees

Refer to DTC P2270.
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DTC TROUBLESHOOTING PROCEDURES
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FL -631

MONITOR DTC STATUS  eacosrer

Refer to DTC P2270.

COMPONENT INSPECTION  ee108e20

1. Check the condition of HO2S
1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.

3) Are the conditions of HO2S normal ?

YES

Go to "Check the Signal waveform of HO2S" as follows.

Repair it and then go to "Verification of Vehicle Repair" procedure.
2. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

rR [l esv 1.es [N CEN

MIN:= 19.4mW AVE: 55Z.7mV HaAK: 876.6nY
MIN: 575.8mV AVE: 887.6mV HAH: 976.8nU

THoLD| [TINE] .|GI.~ID T TcAnL] [nENU]

Fig) Signal waveforms of front HO2S(the upper) and rear
HO2S(the lower)

4) Is the sensor switching properly?

=S

Go to "Check fuel filter" as follows.

Substitute with a known - good HO2S and check for proper operation.

"Verification of Vehicle Repair" procedure.

WWW.DIGITALKHODRO.COM

SEPFL6612N

If the problem is corrected, go to
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FL -632 FUEL SYSTEM

[LJ| NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  ezeoz633

Refer to DTC P2270.
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DTC TROUBLESHOOTING PROCEDURES FL -633
IDTC P2272 HO2S SIGNAL STUCK LEAN (BANK 2 / SENSOR 2)

COMPONENT LOCATION  ecsoaico

N @'
HO2S (Bank 2/Sensor 1) . 4
( ‘ \ &
N v
H

02S (Bank 2/Sensor 2)

SGHFL7312N

GENERAL DESCRIPTION  eisiessc

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between 0V and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor.

DTC DESCRIPTION  esrsiees

Checking output signals from HO2S under detecting condition, if HO2S’s signal is lean during power enrichment condi-
tions, PCM sets P2272. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  earcaner

Iltem Detecting Condition Possible cause
DTC Strategy ¢ Monitor HO2S’s signal

« Battery voltage = 10V
« Engine running = 60sec.

EnableConditions « Power Enrichment conditions + Poor Connection
« Engine warm-up state * Faulty HO2S
* Not in Transient Conditions » Clogging of fuel filter in

. ) ) fuel pump
Threshold value * HO2S’s signal  0.35V and Air Fuel Ratio < 13.5 « Faulty PCM

« Continuous

DiagnosisTime (More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles
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FL -634 FUEL SYSTEM

SPECIFICATION  ezrrsoss

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit(Pumping

current OFF) Approx. 0.45V

HO2S signal at open circuit(Pumping

current ON) Approx. 3.5V

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -635

SCHEMATIC DIAGRAM  eprpuo

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Function
Lm 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - . 2 PCM C144-B (70) Heater [B1/S1] Control
| = . ,‘ég -HO2S [BY/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 120 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Function
1 Main Rela; Battery Voltage (B+
L 2 E? - Heater [B2/S1] Control : y Y ge (B+)
3 = 2 PCM C144-B (67) Heater [B2/S1] Control
r‘S . ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 128 - GND 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Function
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= . =g 12 [B1/S2] Signal 3 PCM C144-B (50) | HO2S [B1/S2] Signal
v [31-GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Function
L 2 = 1 Main Relay Battery Voltage (B+)
{73 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) | Heater [B2/S2] Control
FS . lacuhiC2hibaleiSiona 3 PCM C144-B (52) | HO2S [B2/S2] Signal
v Eg - GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] i
( DOHOHHOOBVEHEHODH 00000006
G@@B DOHHDOTHSDDH DB DD DE DD
4\l N \N @ | :ﬂ]: :@: :U
€9696867EE1Eo)6463)E2ENEVANABNE NacKasXaasaial)
e BN EDEEBENEEENENE26D
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] ﬂ U
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2] Cl44-B
HO2S [Bank 2/Sensor 2] PCM

UFBG250B

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -636 FUEL SYSTEM

SIGNAL WAVEFROM AND DATA  eas2ossr

FR 8.5V 1.88

HIN:= 19.4mU AVE: 552Z.7mU HAK: 878. 6mnU
HMIN: 575.8mW AVE: 8687.6mV HAK: 976. 8nl

ThHoLD| [TINE] .|GI.‘~ID TTCRNL] [MENU|

Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SEPFL6611N
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. At higher engine
RPM, the switching frequency increases.

MONITOR DTC STATUS  essospse2

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHKEM DTC TITLE

1.MIL STATUS: ON.-OFF
Z.DTC STATUS: PRESENT.~HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED!

NUMBER OF DTC : 1 ITEHS
|HELP| |ERAS | |FLOW| | INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
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DTC TROUBLESHOOTING PROCEDURES
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FL -637

YES

Go to "Component Inspection" procedure.

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

pair’ procedure.

COMPONENT INSPECTION  esssocos

1. Check the condition of HO2S
1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.
3) Are the conditions of HO2S normal ?

YES

Go to "Check the Signal waveform of HO2S" as follows.

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

2. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

rR [l esv 1.es [N CEN

MIN:= 19.4nV AVE: 55Z.7mV HaAK: 876.6nY
MIN: 575.8mV AVE: 887.6mV0 HAH: 976.8nU

THoLD| [TINE] .|GI.~ID T TcAnL] [nENU]

Fig) Signal waveforms of front HO2S(the upper) and rear
HO2S(the lower)

4) Is the sensor switching properly?

=S

WWW.DIGITALKHODRO.COM
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FL -638 FUEL SYSTEM

Go to "Check fuel filter" as follows.

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

Check the fuel filter

1) 1G "OFF" and disconnect the fuel pump connector.

2) Start the engine and wait until fuel in fuel line is exhausted. After the engine stalls, IG "OFF"
3) Remove the fuel pump assembly.

4) Check the fuel filter for clogging by dust, a foreign substance.

5) Is the fuel filter O.K.?

YES

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

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

[LI|NOTE
There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  euriens

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

Read "DTC Status" parameter

Is "History (Not Present)” fault displayed?

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 -639
IDTC P2273 HO2S SIGNAL STUCK RICH (BANK 2 / SENSOR 2)

COMPONENT LOCATION  ezaza000

Refer to DTC P2272.

GENERAL DESCRIPTION  ecseaier

Refer to DTC P2272.

DTC DESCRIPTION  era2z302

Checking output signals from HO2S under detecting condition, if HO2S’s signal is rich during fuel cut-off conditions, PCM
sets P2273. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eocerrrs

Item Detecting Condition Possible cause
DTC Strategy ¢ Monitor HO2S’s signal

Battery voltage = 10V
Engine running = 60sec.

EnableConditions Power Enrichment conditions

Engine warm-up state * Poor Connection
Not in Transient Conditions e Faulty HO2S
. * Faulty PCM
Threshold value e HO2S's signal  0.42V

+ Continuous

SRl g)e (More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles

SPECIFICATION  ecarses

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is normally switching from rich

HO2S Signal at idle after warm-up to lean more than 3 times in 10 sec.

Signal is normally above 0.6V.

HO2S signal at open circuit(Pumping
current OFF)

HO2S signal at open circuit(Pumping
current ON)

Approx. 0.45V

Approx. 3.5V

SCHEMATIC DIAGRAM  esazecas

Refer to DTC P2272.

SIGNAL WAVEFROM AND DATA  esssecae

Refer to DTC P2272.
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FUEL SYSTEM

MONITOR DTC STATUS  esosrios

Refer to DTC P2272.

COMPONENT INSPECTION  eroreocr

1.

Check the condition of HO2S

1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.

3) Are the conditions of HO2S normal ?

YES

Go to "Check the Signal waveform of HO2S" as follows.

Repair it and then go to "Verification of Vehicle Repair" procedure.
Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.

MIN:= 19.4nW AVE: 35Z2.7nV MAX: 8768.6nY

ENiesv 1.0s [N E

MIN: 575.8nV AVE: 887.6mV HAX: 976.Bnl

THoLD| [TINE] 'IGr'«m T ChNL] [nENU|

Fig) Signal waveforms of front HO2S(the upper) and rear

HO2S(the lower)

4) Is the sensor switching properly?
YES

Go to "Check fuel filter" as follows.

Substitute with a known - good HO2S and check for proper operation.

"Verification of Vehicle Repair" procedure.

WWW.DIGITALKHODRO.COM
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If the problem is corrected, go to
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DTC TROUBLESHOOTING PROCEDURES FL -641

[LJ|NoTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  erres10

Refer to DTC P2272.
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FL -642
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FUEL SYSTEM

IDTC P2507 ECM/PCM POWER INPUT SIGNAL LOW

COMPONENT LOCATION  escrosor

GENERAL DESCRIPTION  esssaceo

SGHFL7335N

When the ignition switch is turned "ON", battery voltage is applied from the battery to the PCM through the main relay.
In case that the ignition switch is turned "OFF", the PCM is supplied with power through the battery power input line to

control the basic operation of vehicle.

DTC DESCRIPTION  essciesr

If the battery power input line has a problem, PCM sets P2507 and MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  e4pia4sp

Item

Detecting Condition

Possible cause

DTC Strategy

Monitor the battery power input line

Enable Conditions . -

Threshold value ¢ Open or short to ground in line

* Continuous

Diagnosis Time (More than 5

sec.failure for every 10 sec.test)

MIL On Condition

1 Driving Cycles

» Poor connection

* Open or short to ground
in line

« Faulty PCM

MONITOR DTC STATUS  esosrrer

1. Check DTC Status

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

2) 1G "ON".

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC'’s information from the

DTCs menu

4) Read "DTC Status" parameter.
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DTC TROUBLESHOOTING PROCEDURES FL -643

1.1 PIAGHNOSTIC TROUBLE CODES PXXNX TITLE

1.MIL STATUS: ON ./ OFF
2.DTC STATUS: PRESENT /HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

NUMBER OF DTC : 1 ITEHNS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEEX

SCMF16159L

5) Is "Present" Fault displayed?

=S

Go to "Terminal and Connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eosocsso

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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  eop7esct
1. Check Voltage

1) Ignition "OFF"

2) Disconnect PCM connector

3) Ignition "ON"  Engine "OFF"
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4) Measure voltage between terminal "76" of PCM harness connector(C144-B) and chassis ground

Specification : B+

5) Is the measured voltage within specifications?

YES

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

Check for open or short to ground in harness.
Check whether fuse is installed or blown off.
Repair or replace as necessary and then, go to "Verification of Vehicle Repair'procedure.

[LI| NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. After testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR escrisia
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=S

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P2610 ECM/PCM INTERNAL ENGINE OFF TIMER PERFORMANCE |

COMPONENT LOCATION  e2ss3sca

GENERAL DESCRIPTION  er2sossa

SGHFL7335N

Continuing to calculate data of several sensor despite turning ignition OFF, when ignition turns ON, this enables PCM to
be easy using calculated data.

DTC DESCRIPTION

E33A6A90

If abnormal counterdown is detected for a calibratable time, PCM sets P2610. MIL(Malfunction Indication Lamp) turns on
when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eispcson

ITEM Detecting Condition Possible Cause
Case 1 Compares the time elapsed recorded by the LPC(Low
s DTC Power Counter) against that recorded by the test timer
trategy
Case 2 Checks for abnormal resets of the LPC
Engine running  10sec.
Case 1
Enap!e Battery voltage 8Vv
Condition
Case 2 No Memory Failure Occurred e PCM
Case 1 The difference between the counter the LPC and the
Thrfledsh— calibration the test timer clocks up  20sec.
0
Case 2 The LPC is reset to zero abnormally

Diagnosis Time

MIL O

n Condition

2 Driving Cycle

MONITOR DTC STATUS  esssoos2

1. Check DTC Status

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F5(INFO) to check DTC’s information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PHHREK DTC TITLE

PHHEX DTC TITLE

1.MIL STATUS: ON.“OFF
Z2.DTC STATUS: PRESENT.-HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED!

NUMBER OF DIC : 1 ITEMS
|HELP | |ERaS | |FLOW | [ INFO| | PART |

SGHFL7305L

5) Is "Present" Fault displayed?
=S

Go to "Terminal and Connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eocrears

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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.

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

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM. Before or after testing PCM on the vehicle, use this function before reusing the PCM

VERIFICATION OF VEHICLE REPAIR  eagrcaso
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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

=S

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  e7osees

Several control units are applied to electronically controlled vehicles. These units perform each control with informations
from various sensors. Thus, sharing signal information from sensors is needed, so CAN communication type whose com-
munication speed is high and insensitive to electrical noise by spark generation is adopted to controlling power-train(PCM,
TCM,ESP PCM, ABS PCM)

As sharing signals of engine speed, APS, gear shifting, torque reduction in ESP and various modules, active control is
performed.

DTC DESCRIPTION  esssscor

Checking CAN communication, under detecting condition, if an error within the detecting condition is detected for more
than 1.5 sec., PCM sets U0001. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  ecreorep

Item Detecting Condition Possible cause

* Detects failures in communication between the
DTC Strategy PCM and another or modules in the vehicle
which are on the CAN serial bus.

-  Engine Run Time = 2sec. « CAN BUS
EnableConditions * Ignition Voltage = 11V e CAN communication module
T component
Threshold value ¢ CAN communicatin error
DiagnosisTime e Continuous
MIL On Condition e 2 Driving Cycle

SPECIFICATION  esazs724

DIGITAL "0" DIGITAL "1"( BUS IDLE ) CAN Communication Line
Resistance
Format ABS/ESP
HIGH LOW HIGH LOW PCM Control
Module
CAN 2.0B 3.5V 1.5V 2.5V 2.5V 120Q (20 ) | 1200 (20 )
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SCHEMATIC DIAGRAM  kosisess

[CIRCUIT DIAGRAM]

PCM (C144-A)

ABS/ESC Control Module (F56)

CAN High - 41]
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SIGNAL WAVEFROM AND DATA  es7aesco

ht BSU Rt Bl 6.5 v

_m Izoonl |cuns | |HEHO| |RECD| |HEHU|

Fig. 1) CAN communication waveform

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 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 natifies the start of frame occurs. Check if "0"signal above 6BIT is
detected continuously when monitoring CAN communication waveform.

UFBG987F

TERMINAL AND CONNECTOR INSPECTION  epsos0s:

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of PCM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

[L| NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?
YES

Repair the malfunctioning component and go to "Verification of Vehicle Repair".

Go to "Signal Circuit Inspection”.
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SIGNAL CIRCUIT INSPECTION  eorsecrs

1. Check CAN BUS resistance in Data Link Connector
1) Ignition "OFF"
2) Measure the resistance between terminals 3 and 11 of data link connector (Test 1)
3) Disconnect PCM connector.

4) Measure the resistance between terminals 3 and 11 of data link connector (Test 2)

Specification : PCM and ABS/ESP Control Module connected : 60 £ 3Q (Test 1)
PCM and ABS/ESP Control Module disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?

YES

Go to "2.Check short to ground in CAN BUS" as follows.

Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS lines and go to
"Verification of Vehicle Repair".

120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity".

Infinite Q for both conditions(disconnected, connected) :Repair open in CAN communication circuit between
DLC terminal and In-panel junction box.

2. Check short to ground in CAN BUS
1) Ignition "OFF"
2) Disconnect PCM and and ABS/ESP Control Module connector.
3) Check continuity between DLC terminal 3 and chassis ground. (CAN HIGH line)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN LOW line)

Specification : Discontinuity ( Infinite Q )

5) Is the measured resistance within the specification?
YES

Go to "3. Check short to battery in CAN BUS".

Repair short to ground in circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) Ignition "OFF"
2) Disconnect PCM and and ABS/ESP Control Module connector.

3) Ignition "ON"
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4) Measure the voltage of DLC terminal 3. (CAN HIGH line)

5) Measure the voltage of DLC terminal 11. (CAN LOW line)

Specification : 0.0V~0.1V

6) Is measured resistance within the specification with both connector disconnected?

YES

Go to"4. Check CAN BUS continuity” as follows.

Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) Ignition "OFF"
2) Disconnect PCM and and ABS/ESP Control Module connector.

3) Check continuity in CAN HIGH line.

( CAN HIGH : PCM connector terminal 41, and ABS/ESP Control Module connector terminal 11, Data link con-

nector(DLC) terminal 3)

4) Check continuity CAN LOW line.

( CAN LOW : PCM connector terminal 42, and ABS/ESP Control Module connector terminal 15, Data link con-

nector(DLC) terminal 11 )

M41 M41
|| ||
8(7|6(5|4(3|2(1 8|7(6|5[(4|3|2
16(15[14(13|12(11j10( 9 16(15(14|13(12|11{10| 9
[T [T
—_ C144-A =
U —
DOTHOODOHOHVO0 0000006 ) DOCHOODEDODO00 0000 O)
(GO NEIEIEENIEIRIENNNENEAEEIED) (OEIENENENBERNERIEEINIENEIEIEPE)
= i i ) &= i i
@PROEEENHOEENHEEEEE @POEEHLVOEEDHDRREED

DOOTOLRBLRCEEIDOEDEEE)

GO NN NENENEeNeNEe2eD

1T || U

Cl44-A
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Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES

Go to "Component Inspection”.

Repair open in CAN BUS line and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  erso2135

1. Check CAN communication waveform generation
1) Ignition "OFF"
2) Connect 2 channel scope to DLC terminal 3(CAN HIGH) and 11(CAN LOW).
3) lIgnition "ON" after connecting only PCM to CAN BUS.

4) Ignition "ON" after connecting only ABS/ESP Control Module to CAN BUS.

CHA .........
M41
| [ :
3.CAN-High | e | i | :
11. CAN-Low 8|7|6]5]4|8(2|1 :
16|15(14(13|12|11{10| 9

[T

vt
—— E) .........

| [E3%Y [zoon] [curs | [MEHO] [RECD] [MENU]

SGHFL7308N

Specification : At Ignition "ON", the waveform same as "Signal Waveform  Data" of above signal waveform.
Different from "Signal Waveform  Data", if 1) both CAN HIGH and LOW signal are fixed at 2.5 V or
2) HIGH and LOW signal are fixed at 3.5 V and 1.5 V, respectively, it is due to communication error between modules.

5) Does correct waveform generate from each module?
YES
Go to "Verification of Vehicle Repair”.

Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Re-
pair".
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VERIFICATION OF VEHICLE REPAIR  eossiss0

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 F5(INFO) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter

4. Is "History (Not Present)" fault displayed?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FUEL DELIVERY SYSTEM

CO M PO N ENTS E11472C8

1
1. Fuel Tank 4. Leveling Hose
2. Fuel Pump 5. Ventilation Hose
(including Fuel Filter and Fuel Pressure Regulator) 6. Canister
3. Fuel Filler Hose 7. Fuel Tank Air Filter

SGHFL7102L
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FL -656 FUEL SYSTEM
FUEL PRESSURE TEST eriesean

1. PREPARING

1. Remove the luggage floor mat in the trunk.
2. Open the service cover (A) in trunk.

2. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector(A).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and disconnect the negative (-) terminal from the battery.

NOTE

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

3. INSTALL THE SPECIAL SERVICE TOOL (SST) FOR MEASURING THE FUEL PRESSURE

1. Disconnect the fuel feed hose from the delivery pipe.

/1\ cAuTION

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

Install the Fuel Pressure Gauge Adapter (09353-38000) between the delivery pipe and the fuel feed hose.
Connect the Fuel Pressure Gauge Connector (09353-24000) to the Fuel Pressure Gauge Adapter (09353-38000).
Connect the Fuel Pressure Gauge and Hose (09353-24100) to Fuel Pressure Gauge Connector (09353-24000).
Connect the fuel feed hose to the Fuel Pressure Gauge Adapter (09353-38000).

areN

Fuel Pressure Gauge & Hose (09353-24100)
Fuel Pressure Gauge Adapter (09353-38000)

SGHFL7103L
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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

Disconnect the negative (-) terminal from the battery.
Connect the fuel pump connector.

Connect the battery negative (-) terminal.

Start the engine and measure the fuel pressure at idle.

PR

Standard Value: 374 ~ 384 kpa (3.82 ~ 3.92 kgf/cn, 54.3 ~ 55.8 psi)

@ If the measured fuel pressure differs from the standard value, perform the necessary repairs
using the table below.

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 | Fuel Pressure Regulator
seating of the fuel-pressure
regulator.

Sticking fuel pressure

Fuel Pressure too High
regulator

Fuel Pressure Regulator

5. Stop the engine and check for a change in the fuel pressure gauge reading.

After engine stops, the gauge reading should hold for about 5 minutes

@® Observing the declination of the fuel pressure when the gauge reading drops and perform the
necessary repairs using the table below.

Condition Probable Cause Supected Area
Fuel pressure drops
slowly after engine is Injector leak Injector
stopped

Fuel pressure drops
immediately after engine
is stopped

The check valve within the

_ Fuel Pump
fuel pump is open

EGRF009J

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FL -658 FUEL SYSTEM

6. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector(A).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and disconnect 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 Gauge and Hose (09353-24100) from the Fuel Pressure Gauge Connector
(09353-24000).

2. Disconnect the Fuel Pressure Gauge Connector (09353-24000) from the Fuel Pressure Gauge Adapter
(09353-38000).

3. Disconnect the fuel feed hose from the Fuel Pressure Gauge Adapter (09353-38000).
4. Disconnect the Fuel Pressure Gauge 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. Connect the fuel feed hose to the delivery pipe.

8. INSPECT FUEL LEAKAGE ON CONNECTION

=

Connect the battery negative (-) terminal.

2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.

3. If the vehicle is normal, connect the fuel pump connector.

SGHFL7104L
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FUEL PUMP 2. Disconnect the Fuel Feed Quick-Connector (A).

REMOVAL(INCLUDING FUEL FILTER AND
FUEL PRESSURE REGULATOR) esrspes

1. Preparation
1) Remove the luggage floor mat in the trunk.

2) Remove the Service Cover (A).

SGHFL7106L
3. Remove the fuel pump plate cover with SST (No. :
09310-2B200) and remove the fuel pump assembly.
A

SGHF16040D

Fuel Pressure
Regulator

3) Disconnect the Fuel Pump Connector (A).

SGHFL7107L

INSTALLATION  esacense

1. Install the Fuel Pump assembly according to the re-
verse order of "/REMOVAL" procedure.

Tightening Torque
SGHFL7105L 785 -~ 981 Nm (80 -~ 100 kgfm, 579 -~ 724 Ibfft)

4) Start the engine and wait until fuel in fuel line is
exhausted.

5) After the engine stalls, turn the ignition switch
OFF.
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FUEL TANK 2. Disconnect the Fuel Feed Quick-Connector (A).
REMOVAL ED12FA2B

1. Preparation
1) Remove the luggage floor mat in the trunk.

2) Remove the Service Cover (A).

SGHF16040D

3) Disconnect the Fuel Pump Connector (A).

SGHFL7105L

4) Start the engine and wait until fuel in fuel line is
exhausted.

5) After the engine stalls, turn the ignition switch
OFF.

WWW.DIGITALKHODRO.COM

SGHFL7106L

3. Lift the vehicle.

4. Remove the center and main mufflers (Refer to the

group "EM").

5. Remove the Fuel tank protector (A).

T ==

%‘(T 1 N -
P Ca= -

SGHF16045D

6. Disconnect the Fuel Filler Hose (A), the ventilation
hose (B) and the canister vacuum hoses (C).

SGHF16046D
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7. Support the fuel tank with a jack and remove the Fuel
Tank band (A) after unscrewing 2 mounting nut.

SGHF17033N

INSTALLATION  epasecao

1. Install the Fuel Tank according to the reverse order of
"REMOVAL" procedure.

Tightening Torque
39.2 ~53.9 N-m (4.0 ~ 5.5 kgf-m, 28.9 ~ 39.8 Ibf-ft)
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FILLER-NECK ASSEMBLY

REMOVAL E9968BB7

1. Disconnect the Fuel Filler Hose (A), the ventilation
hose (B) and the canister vacuum hoses (C).

>

SGHF16046D

2. Open the fuel filler door, unscrew the filler-neck as-
sembly mounting screw (A).

SCMFL6655D

3. Remove the rear-left wheel tire and wheel house
cover.

WWW.DIGITALKHODRO.COM

4. Remove the filler-neck assembly after unscrewing the
bracket mounting bolt (A).

SGHF16049D

INSTALLATION  esso1s00

1. Install the filler-neck assembly according to the re-
verse order of "REMOVAL" procedure.
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ACCELERATOR PEDAL

R E M OVA L EC803F7D

1. Turn ignition switch off, disconnect the negative (-)
battery cable.

2. Disconnect the accelerator position sensor connector
(A).

3. Remove the acceleration pedal assembly after un-
screwing 3 mounting bolt (B).

SGHF16050D

INSTALLATION  ev9e10n8

1. Install the acceleration pedal assembly according to
the reverse order of "REMOVAL" procedure.

Tightening Torque :
7.8 ~11.8 N.m (0.8 ~ 1.2 kgf.m, 5.8 ~ 8.7 Ibf.ft)
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