WWW.DIGITALKHODRO.COM

021- 62 99 92 92

Fuel System

GENERAL

GASOLINE ENGINE CONTROL SYSTEM

ETC (ELECTRIC THROTTLE CONTROL) SYS-
TEM

MASS AIR FLOW SENSOR (MAFS)

INTAKE AIR TEMPERATURE SENSOR (IATS)

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)

MANIFOLD ABSOLUTE PRESSURE SENSOR
(MAPS) DTC TROUBLESHOOTING PROCEDURES
ENGINE COOLANT TEMPERATURE SENSOR
(ECTS)

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

KNOCK SENSOR (KS)

FUEL DELIVERY SYSTEM
FUEL PUMP (FP)
FUEL TANK
SUB FUEL SENDER
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GENERAL FL -3
GENERAL

SPECIFICATION

EBFOFF30

FUEL DELIVERY SYSTEM

Iltems Specification
. 75 lit. (19.8 U.S.gal.,
Fuel Tank Capacity 16.5 Imp. gal.)
Fuel Filter (built in Fuel Pump assembly) Type High pressure type

Fuel Pressure Regulator (built in Fuel Pump assembly)

Regulated Fuel Pressure

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

Type Electrical, in-tank type
Fuel Pump : -
Driven by Electric motor
SENSOR Temperature
Resistance (k&)
MASS AIR FLOW SENSOR (MAFS) T °F
> Type: Hot-film type -40 -40 100.87k%
[> Specification -20 4 28,58k
Air Flow (kg/h) Frequency (Hz) 0 32 9.40kR
12.6 kg/h 2,617Hz 10 50 5.66kR
18.0 kg/h 2,958Hz 50 o8 351K
23.4 kg/h 3,241H
2 z 40 104 1.47k9
32.4 kg/h 3,653Hz
60 140 kR
43.2 kg/h 4,024Hz 0.67
57.6 kg/h 4,399Hz 80 176 0.33k2
72.0 kg/h 4,704Hz
108.0 kg/h 5,329Hz MANIFOLD ABSOLUTE PRESSURE SENSOR (MAPS)
144.0 kg/h 5,897Hz
> Type: Piezo-resistive pressure type
198.0 kg/h 6,553Hz > Specification
270.0 kg/h 7,240Hz
360.0 kg/h 7.957Hz Pressure (kPa) Output Voltage (V)
486.0 kg/h 8,738Hz 20.0kPa 0.7V
666.0 kg/h 9,644Hz 46.66kPa 1.84v
900.0 kg/h 10,590Hz7 101.32kPa 4.00v

INTAKE AIR TEMPERATURE SENSOR (IATS)

> Type: Thermistor type
> Specification
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FUEL SYSTEM

ENGINE COOLANT TEMPERATURE SENSOR (ECTS)

> Type: Thermistor type
D> Specification

ACCELERATOR POSITION SENSOR (APS)

> Type: Variable resistor type
> Specification (When reference voltage = 5.0V)

Accelerator Output Voltage (V)
Position APS1 APS2
CT 0.7 ~ 0.8v 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~2.18V
Item Sensor Resistance (k?)
APS1 0.7 ~ 1.3k at 20°C (68°F)
APS2 1.4~ 2.6k2 at 20°C (68°F)

Temperature

°C - Resistance (k&)
-40 -40 48.14kQ
-20 -4 14.13 ~ 16.83k&

0 32 5.79k

20 68 2.31 ~ 2.59k®
40 104 1.15kQ

60 140 0.59kR

80 176 0.32k&

THROTTLE POSITION SENSOR (TPS)

> Type: Variable resistor

type

HEATED OXYGEN SENSOR (HO2S)

> Type: Zirconia (ZrO2) type

> Specification

> Specification (When reference voltage = 5.0V) A/F Ratio Output Voltage (V)
RICH 0.75 ~ 1.00V
Throttle Angle Output Voltage(V) Y d
) TPS1 TPS2 :
¥ . i s Item Resistance (Q)
10° 0.5V 4.5V .
Sensor Heater 8.1~ 11.1§20 at 21cC
20° 0.9v 4.1v (69.8°F)
30° 1.4v 3.6V
40° 1.8v 3.2V CAMSHAFT POSITION SENSOR (CMPS)
50° 2.3V 2.1V > Type: Hall effect type
60° 27V 23y > Specification
70° 3.2V 1.8V ltem Specification
. High: 5.0V
80 3.6V Lav Output Voltage (V) ] 9 0.7V
90° 4.1V 0.9V ow- %
Air Gap (mm) 0.5 ~ 1.5mm
100° 4.5V 0.5V
110° 5.0V oV
Item Sensor Resistance (k%)
TPS1 4.0 ~ 6.0k? at 20C (68°F)
TPS? 2.72 ~ 4.08kQ at 20C
(68°F)
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CRANKSHAFT POSITION SENSOR (CKPS)
VARIABLE INTAKE SOLENOID (VIS) VALVE
D> Type: Magnetic field sensitive type
> Specification > Specification
Item Specification Item Specification
Coil Resistance (R ) 630 ~770Q at20C (68°F) Coil Resistance (Q ) 30.0 -(~7i56.E)F§;] [22°C
Air Gap (mm) 0.5 ~ 1.5mm i
KNOCK SENSOR (KS) CVVT OIL CONTROL VALVE (OCV)
D> Type: Piezo-electricity type > Specification
> Specification Item Specification
Item Specification Coil Resistance (R ) 6.7 ~7.7Q at20C (68°F)
Capacitance (pF) 1,480 ~ 2,220pF

ETC MOTOR

CVVT OIL TEMPERATURE SENSOR (OTS) o
[> Specification
> Type: Thermistor type

Temperature Coil Resistance () 1.275 o 1'72059 at
: 20C (68°F)
Resistance (k&)
(¢ F
-20 -4 §9)
T IGNITION COIL
20 68 2.45kQ
> Type: Stick type
80 176 0.29kR I> Specification
ACTUATORS Item Specification
INJECTOR 1st Coil Resistance (R) | 0.6202+10% at20C (68°F)
2nd Coil Resistance (kf2 . +15% ° °F
> Number: 6 (kQ) | 7.0k+15% at 20°C (68°F)
> Specification
Item Specification
. . 11.4 ~ 12.6Q at20C
Coil Resistance (Q ) (68°F)

PURGE CONTROL SOLENOID VALVE (PCSV)

> Type: Duty control type
> Specification

Item Specification
Coil Resistance (R ) 19.0 ~ 2(%;)%) at20¢
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FUEL SYSTEM

SERVICE STANDARD

E752D6D5

Ignition Timing

BTDC 10° + 5°

Neutral,N,P-range

720 = 100 rpm

A/CON OFF
idle Speed D-range 650 + 100 rpm
A/CON ON Neutral,N,P-range 720 = 100 rpm
D-range 650 + 100 rpm
TIGHTENING TORQUES  eo7oasor
ENGINE CONTROL SYSTEM
Item 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 ~43.4
Heated oxygen sensor (Bank 2 / Sensor 2) installation 5.0~6.0 49.1 ~ 58.9 36.2 ~43.4
Engine coolant temperature sensor installation 20~40 19.6 ~ 39.2 145~ 28.9
Manifold absolute pressure sensor installation bolt 09~12 8.8 ~11.8 6.5 ~ 8.7
Camshaft position sensor [Bank 1] installation bolt 0.7~1.0 6.9 ~9.8 51~72
Camshaft position sensor [Bank 2] installation bolt 0.7~1.0 6.9 ~9.8 [5). 1| PN
Crankshaft position sensor installation 08~1.2 7.8 ~11.8 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 5.1 ~8.0
ETC module installation bolt (on ETC stay) 16 ~2.6 15.7 ~ 255 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 1.0~1.2 9.8~ 118 7.2 ~8.7
CVVT Oil control valve [Bank 2] installation bolt 1.0~1.2 9.8~ 118 7.2 ~8.7
Vacuum valve (Variable intake actuator) installation bolts 09~1.2 8.8~ 118 6.5~ 8.7
Power steering pressure sensor installation bolt 0.7~11 6.9 ~10.8 5.1 ~8.0
Ignition coil condenser installation bolt 0.7~11 6.9 ~10.8 5.1 ~8.0
Ignition coil installation bolt 0.4~0.6 39~59 29~43
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FUEL DELIVERY SYSTEM
Item 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 0.2~0.3 20~29 14 ~22
Accelerator pedal module installation bolts 13~16 12.8 ~ 15.7 9.4~ 116
Delivery pipe installation bolts 09~1.2 8.8~ 118 6.5 ~ 8.7
Fuel sender installation bolts 0.2~03 2.0-~29 14~22
2-Way & Fuel-Cut valve installation bolts 0.2~03 2.0-~29 14~22
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FL -8 FUEL SYSTEM

SPECIAL SERVICE TOOLS  cosraces

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
Fuel Pressure Gauge Connector Pressure Gauge (09353-24100)
and Fuel Pressure Gauge Adapter

N ) IED))) (09353-38000)

EFDA003C
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BASIC TROUBLESHOOTING GUIDE  eceoora:

BASIC TROUBLESHOOTING GUIDE

| 1 | Bring Vehicle to Workshop

2 |Ana|yze 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

13 | Confirmation test

| |
| 12 |Adjust or repair the vehicle |
| |
[ 14 [enD |

LW8F1001
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FUEL SYSTEM

CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

(1) VIN:

(I Production Date:

(1) Odometer Reading: (km)

2. SYMPTOMS

021- 62 99 92 92

L] Engine does not turn over [] Incomplete combustion
(] Unable to start I )
[ Initial combustion does not occur
(] Difficult to start L] Engine turns over slowly [ ] Other
[J Rough idling [ Incorrect idling
(] Poor idling [J Unstable idling (High: rpm, Low: rpm)
L] Other
[J Soon after starting [] After accelerator pedal depressed
[ Engine stall [] After accelerator pedal released [] During A/C ON
9 [] Shifting from N to D-range
L] Other
[ Others g Poor driving (Surge) [] Knocking [] Poor fuel economy

Back fire [] After fire [ Other

3. ENVIRONMENT

Problem frequency

[] Constant [ ] Sometimes (
L] Other

) L1 Once only

Weather

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

Outdoor temperature

Approx. °CI°F

Place

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

Engine temperature

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

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator Lamp)

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

DTC

[J Normal [J DTC (

L] Freeze Frame Data
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

NOTE

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

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

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

1. Clear Diagnostic Trouble Code (DTC).

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

BFGE321A

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

WWW.DIGITALKHODRO.COM

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

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

@ SIMULATING VIBRATION

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

€ WARNING

Strong vibration may break sensors, actuators or
relays

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

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

€ WARNING

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

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

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

@ SIMULATING ELECTRICAL LOAD
a. Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, etc.).
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FUEL SYSTEM

CONNECTOR INSPECTION PROCEDURE d.

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

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

BFGEO15F e.

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

BFGEO015G

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

O‘(\ 2.

BFGEO15H

WWW.DIGITALKHODRO.COM

BFGEO15I

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

BFGE015J

NOTE

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

tester lead.

Checking Point for Connector

co N

While the connector is connected:

Hold the connector, check connecting condition
and locking efficiency.

When the connector is disconnected:

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

Check terminal tightening condition:

Insert a spare male terminal into a female ter-
minal, and then check terminal tightening condi-
tions.
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GENERAL FL -13

d. Pulllightly on individual wires to ensure that each WIRE HARNESS INSPECTION PROCEDURE

wire is secured in the terminal.
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.

BFGEO15K 6. If the covering of wire harness is damaged; secure,
repair or replace the harness.
3. Repair Method of Connector Terminal
a. Clean the contact points using air gun and/or
shop rag.

(W) NOTE

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

b. In case of abnormal contact pressure, replace
the female terminal.
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FL -14 FUEL SYSTEM

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

@® CHECK OPEN CIRCUIT

1. Procedures for Open Circuit
« Continuity Check L 1
+ \Voltage Check Ber I

ECM

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

below.

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].

ECM
SENSOR ..

[ :.. ....... }[ ]

© (B) QY

In this case the measured resistance between
connector (C) and (B1) is higher than 1M2 and the
open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

e

1, ! L

BFGE501A

2. Continuity Check Method

LJ_J NOTE 2 2 2 2 ECM

© (B1) (B2) QY

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

SENSOR

&

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

BFGE501C

a. Disconnect connectors (A), (C) and measure 3.
resistance between connector (A) and (C) as a.
shown in [FIG. 2].

Voltage Check Method

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.2.] the measured resistance of line 1 and in [FIG. 4].
2 is higher than 1M? and below 1 @ respectively.

Specifically the open circuit is line 1 (Line 2 is The measured voltage of each connector is 5V,

normal). To find exact break point, check sub line
of line 1 as described in next step.

WWW.DIGITALKHODRO.COM

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

SENSOR

[::1 ....... ][2 2]

©) (B) A)

BFGES501D

@® 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

© ®) A

BFGE501E

5. Continuity Check Method (with Chassis Ground)

NOTE

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

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

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

WWW.DIGITALKHODRO.COM

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

ECM

2
(Y
SENSOR

BFGE501F

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

-FIG 7

L=t

© (81) (82) (A)
SENSOR

BFGE501G
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FUEL SYSTEM

SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Unable to start 1. Test the battery
(Engine does not 2. Test the starter
turn over) 3. Inhibitor switch (A/T) or clutch start switch (M/T)
1. Test the battery E(;rchom ression
Unable to start 2. Check the fuel pressure P
T I * Intake air leaks
(Incomplete 3. Check the ignition circuit .
. . ; -  Slipped or broken
combustion) 4. Troubleshooting the immobilizer system (In case timing belt
of immobilizer lamp ON) . Contaminated fuel
1. Test the battery - bTC .
* Low compression
Difficult to start 2. Check the fuel pressure * Intake air leaks
3. Check the ECT sensor and circuit (Check DTC) .
T - » Contaminated fuel
4. Check the ignition circuit L
» Weak ignition spark
1. Check the fuel pressure
2. Check the Injector « DTC
Poor idling 3. Check the long term fuel trim and short term fuel trim * Low compression
(Rough, unstable or (Refer to CUSTOMER DATASTREAM) * Intake air leaks
incorrect Idle) 4. Check the idle speed control circuit (Check DTC) » Contaminated fuel
5. Inspect and test the Throttle Body * Weak ignition spark
6. Check the ECT sensor and circuit (Check DTC)
1. Test the Battery . DTC
2. Check the fuel pressure » [oiale o NI
Engine stall 3. Check the idle speed control circuit (Check DTC) '
N~ S » Contaminated fuel
4. Check the ignition circuit RV
5. Check the CKPS Circuit (Check DTC) 9 P
1. Check the fuel pressure
2. Inspect and test Throttle Body « DTC
Poor drivin 3. Check the ignition circuit * Low compression
(Surge) 9 4. Check the ECT Sensor and Circuit (Check DTC)  Intake air leaks
9 5. Test the exhaust system for a possible restriction » Contaminated fuel
6. Check the long term fuel trim and short term fuel trim » Weak ignition spark
(Refer to CUSTOMER DATASTREAM)
1. Check the fuel pressure
Knockin 2. Inspect the engine coolant « DTC
9 3. Inspect the radiator and the electric cooling fan e Contaminated fuel
4. Check the spark plugs
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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?
. : . DTC
* Is excessively heavy load being carried? .
. Low compression
« Is acceleration too much, too often? .
Poor fuel economy Intake air leaks
2. Check the fuel pressure \c/:vc:;\tl? TI:i?itoe:sfuzlrk
3. Check the injector 9 P
4. Test the exhaust system for a possible restriction
5. Check the ECT sensor and circuit
1. Inspect the fuel filler hose/pipe
« Pinched, kinked or blocked? Malfunctioning gas
Hard to refuel  Filler hose is torn station filling nozzle (If
(Overflow during this problem occurs at
refueling) 2. Inspect the fuel tank vapor vent hose between a specific gas station
the EVAP. canister and air filter during refueling)
3. Check the EVAP. canister

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

GASOLINE ENGINE
CONTROL SYSTEM

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

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

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

() NOTE

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

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

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

« When checking the generator for the charging
state, do not disconnect the battery '+’ terminal
to prevent the ECM from damage due to the 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.
o Catalyst
* Fuel system
* Mass Air Flow Sensor (MAFS)
« Intake Air Temperature Sensor (IATS)
» Engine Coolant Temperature Sensor (ECTS)
» Throttle Position Sensor (TPS)
¢ Upstream Oxygen Sensor
* Upstream Oxygen Sensor Heater
e Downstream Oxygen Sensor
e Downstream Oxygen Sensor Heater
* Injector
» Misfire
» Crankshaft Position Sensor (CKPS)
e Camshaft Position Sensor (CMPS)
» Evaporative Emission Control System
» Vehicle Speed Sensor (VSS)
« |dle Speed Control Actuator (ISCA)
» Power Supply
« ECM
* MT/AT Encoding
» Acceleration Sensor
* MIL-on Request Signal
* Power Stage

NOTE

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

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

Faults with the following items will illuminate the MIL
« Heated oxygen sensor (HO2S)
« Mass Air Flow sensor (MAFS)
« Throttle position sensor (TPS)
< Engine coolant temperature sensor (ECTS)
« Idle speed control actuator (ISCA)
« Injectors
« ECM

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).

NOTE

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

v o T T

Ignition OHU —1 | 1 I 1 1 1 1 11 1 |
o "

Driving | 1 1 1 1 1 —
cycle I 1 T 1 I 1 I 1 1 I 1 I
) 1 1 1 1 | | | | | | |
Malfunction | I 7 7 1 . . | | | |
| | | | | | | | | | |
FLC l | | 1 | | | | | | | |
(Fault counter) ) I'_i_:_l T T T 1 1
I | | | | | | |
| | | | | | |
MIL onj T T T T T ] 1
off" 1 1 1 1 1 1 1
HLC l ! ! l l | I |
I | |

(Healing counter)

Warm up | | 1 1 1 1
cycle F | | | |
Fault |
memory Ll I I I I I I I I
F | | | | | | | |
jeczc | ] ] ] ] ] 1 ] ]
frame T
LGIF601Q
1. When the same malfunction is detected and main- » 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.

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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COMPONENT LOCATION
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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 Qil Control Valve (OCV) [Bank 1]
4. Manifold Absolute Pressure Sensor (MAPS) 19. CVVT Qil 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 Coll
11. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 1] 26. Power Steering Pressure Sensor (PSPS)
12. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 2] 27. Wheel Speed Sensor (WSS)
13. Knock Sensor (KS) #1 [Without ABS/ESP (Euro-I1ll/1V & JAPAN)]
14. Knock Sensor (KS) #2 28. Vehicle Speed Sensor (VSS)
15. Injector [Except Euro-11I/IV & JAPAN]
29. Data Link Connector (DLC)

WWW.DIGITALKHODRO.COM

EFBF300A

021- 62 99 92 92



WWW.DIGITALKHODRO.COM

FL -22

021- 62 99 92 92

FUEL SYSTEM

1. PCM (Powertrain Control Module)

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

KFBF286A

e

V- Al u

= i&{‘ﬁ%?fﬁ'

5 0 / N
5

S| /‘\\:k g
e /]
‘ .
||

A~V
9 :

<1
%l / ]
Ny L %L

KFBF287A

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

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

KFCF101C

KFCF101D

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

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

EGRF204A

EGRF205A
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8. Crankshaft Position Sensor (CKPS) 9. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 1]

KFCF101G EGRF207A

10. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 2] 11. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 1]

HO2s (Bank1/Seﬁsor2) C

SON NNSP

Nass o

EGRF208A EGRF209A

13. Knock Sensor (KS) #1
14. Knock Sensor (KS) #2

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

EGRF210A EGRF211A
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FL -24 FUEL SYSTEM
15. Injector .
25. Ignition Coil 16. Accelerator Position Sensor (APS)

EGRF212A

KFBF288A

17. ETC Module [Throttle Position Sensor
(TPS) + ETC Motor]

18. CVVT Oil Control Valve (OCV) [Bank 1]
19. CVVT Oil Control Valve (OCV) [Bank 2]

EFBF289A

.~~~ OCV (Bank 1)
I Connector : GREY

O
‘*. r A\ K (Q
j@c\

IR AN
ocg(l;wk 2@ %\ K/ )

Connector : BLACK| N

=)
|
- h,‘\‘\'&

\)
i

2
)

22. Variable Intake Solenoid (VIS) Valve

23. Fuel Pump Relay
24. Main Relay

EGRF216A

EFBF290A
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26. Power Steering Pressure Sensor (PSPS)

27. Wheel Speed Sensor (WSS)

NN
psps

W

KFBF291A

EFBF503Q

28. Vehicle Speed Sensor (VSS)

KFCF101T

EFBF503R

[RHD]

EFBF503S
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FUEL SYSTEM

ETC (ELECTRIC THROTTLE
CONTROL) SYSTEM

DESCRIPTION  eoposesc
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

Gear Assembly

Gear (Idler)

Throttle Position Sensor (TPS)

Throttle Valve

WWW.DIGITALKHODRO.COM
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COMPONENTS

Motor Operation Signal

PCM
\
Power
Supply TPS 1
ETC Module
Y

F
f Throttle \ Throttle Position
ETC Motor G % \ Valve / Sensor (TPS)

Gear Housing

EGRF234A

SPECIFICATION Item Sensor Resistance
[THROTTLE POSITION SENSOR] TPS1 4.0 ~ 6.0k? at 20°C (68°F)
Throttle Output Voltage(V) [Vref = 5.0V] TPS2 2.72 ~ 4.08k@ at 20C (68°F)
Angle(” ) TPS1 TPS2
[TPS CHARACTERISTIC GRAPH]
0° ov 5.0V
90
10° 0.5V 4.5V 0.
20° 0.9V 4.1V 2 707
S 60
30° 1.4V 3.6V £ w0
40° 1.8V 3.2V A
3 1 7Tpsi TPS2
50° 2.3V 2.7V 201
101
60° 2.7V 2.3V 0 E————————
- 0 10 20 30 40 50 70 80 90 100 110
70 3.2V 1.8V Throttle Angle (")
80° 3.6V 1.4v EGRF235A
90° 4.1V 0.9V [ETC MOTOR]
100° 4.5V 0.5v ltem Sensor Resistance
110° 5.0v ov Coil Resistance (Q) | 1.275~1.725Q at20C (68°F)
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SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ETC Module (C124)

PCM (C144-B)

TS 1 4 Terminal Connected to Funtion
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
TPS 2 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 7
{1 - ETC Motor []

[HARNESS CONNECTORS]

4

BEDG T . EBBO606C0O
OREHEHNEREDEBNEDRRD
= ) 0 )

OE, | CEOECoPE BCOOCES
@DE0EEEPONEEREEEEO

J LT

C144-B
PCM

ks

C124

ETC MODULE

EFBF236A
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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
8 Forced idle state controlled by E;rvf/:efnsi;etmhrg?t?et dcg\:tcrgl engine
MODE 2 FORCED IDLE & POWER fuel quantity regulation and PC
MANAGEMENT TR . Disabled throttle control or broken
ignition timing adjustment o .
throttle position information
Forced idle state and no QISCIGT;?;E?tEQS;gﬁUt the
MODE 3 FORCED IDLE response for accelerator - Broken APS 1 and 2, faulty A/D
activation :
converter or internal controller
Engine power is determined by
MODE 4 LIMIT PERFORMANCE & | accelerator position and idle ETC system can'’t securely
POWER MANAGEMENT | power requirement (Limited control engine power
vehicle running)
o j a8 th Not reliable accelerator position
accelerator position, but . )
driver perceives lack of signal or bad maximum power
MODE 5 LIMIT PERFORMANCE . generation
ENgine power. : - Faulty APS, ignition voltage
2. MIL ON (Normal vehicle y '
! or internal controller
running)
MODE 6 NORMAL Normal

WWW.DIGITALKHODRO.COM
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MASS AIR FLOW SENSOR
(MAFS)

DESCRIPTION  ezicsooe

Mass Air Flow Sensor (MAFS) is a hot-film type sensor
and is located in between the air cleaner and the throttle
body. It consists of a tube, a sensor assembly and honey
cell and detects intake air quantity flowing into the intake
manifold. While the intake air coming out of the air cleaner
flows by the honey cell, it becomes laminar flow, and then it
passes the hot-film. At this time, heat transfer is generated
by convection and this sensor loses its energy. This sensor
detects the mass air flow by using the energy loss and
transfers the information to the PCM by frequency. The
PCM calculates fuel quantity and ignition timing.

KFCF1021

SPECIFICATION

Air Flow (kg/h) Output 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
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SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM]
MAFS & IATS (C130)

N

> After Main Relay

PCM (C144-A)

[CONNECTION INFORMATION]

—

=

= 1

mplww
®
Z
O

147 - MAFS Signal

[44 - 1ATS signal

[53- GND

[HARNESS CONNECTORS]

=
-
N AN NN

Terminal Connected to Funtion
1 PCM C144-A (47) MAFS Signal
2 Main Relay Battery Voltage (B+)
3 Chassis Ground Ground
4 PCM C144-A (44) IATS Signal
5 PCM C144-A (53) Sensor Ground

r‘%\

DOETEELERONO00000000,
DD DB D RRIND DY DEDE L)

=

I I

696969676966 )@66 960194 @ucu@udid)
EIBNBIBEERITIEIEE 66696969626

C130 U
MAFS & IATS C144-A
PCM
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INTAKE AIR TEMPERATURE

SENSOR (IATS)

DESCRIPTION  esozross

Resistance(kRQ)

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

T F
-40 -40 100.87kR
-20 -4 28.58kR

0 32 9.40kR
10 50 5.66 kR
20 68 3.51ke
40 104 1.47KR
60 140 0.67kR
80 176 0.33ke
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SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM]
MAFS & IATS (C130)

N

> After Main Relay

PCM (C144-A)

[CONNECTION INFORMATION]

—

=

= 1

mplww
®
Z
O

147 - MAFS Signal

[44 - 1ATS signal

[53- GND

[HARNESS CONNECTORS]

=
-
N AN NN

Terminal Connected to Funtion
1 PCM C144-A (47) MAFS Signal
2 Main Relay Battery Voltage (B+)
3 Chassis Ground Ground
4 PCM C144-A (44) IATS Signal
5 PCM C144-A (53) Sensor Ground

r‘%\

DOETEELERONO00000000,
DD DB D RRIND DY DEDE L)

=

I I

696969676966 )@66 960194 @ucu@udid)
EIBNBIBEERITIEIEE 66696969626

C130 U
MAFS & IATS C144-A
PCM
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MANIFOLD ABSOLUTE
PRESSURE SENSOR (MAPS)

DESCRIPTION

E4409782

Output Voltage(V)

4.000 -

1842 1-----5

0.789 T

MAP

20  46.66

Pressure (kpa)

101.32

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

0.79v

46.66kPa

1.84V

101.32kPa

4.00V

WWW.DIGITALKHODRO.COM
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (C117) PCM (C144-B)
4 E4 - GND Terminal Connected to Funtion
) 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] /—LJ’— = H
( DOHHOOTEHE DO 00600000
= DODIDD, BDDDHDDADDDDDA
o1 o 7 Y YT >
0000 = L) —)
1) N N, N 69169686 NEe165164)63 5216 DE0(AoXABNA NackasXaaXasNaziay)
d ( BTN ITANDT6IEBE)EEDE46362/6D)
S N
MAPS C144-B
PCM

EFBF240A
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ENGINE COOLANT
TEMPERATURE SENSOR (ECTYS)

DESCRIPTION  ecpssaos

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

0O ( Terminal
gh T

Packing (Rubber)

\

Body

B

I v<«<—— Thermister

EGRF241A

SPECIFICATION

Temperature
T F
-40 -40 48.14kS
-20 -4 14.13 ~ 16.83kR
0 32 5.79kR
20 68 2.31 ~ 2.59k&
40 104 1.15kQ
60 140 0.59kR
80 176 0.32kR
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SCHEMATIC DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C101) PCM (C144-B)
3 E - ECTS Signal Terminal Connected to Funtion
2 1 PCM C144-B (33) Sensor ground
» Cluster 2 Cluster
S [33-GND 3 PCM C144-B (7) ECTS Signal
r%
[HARNESS CONNECTORS] — |

C101

ECTS

U

i

DOCHOOETEHEEONOO, 0600000
DOSHOOD, DADDDYDDODE D)

ﬁj i

I i )

6969686 7606969169626 DENagNaNacKasIadaNazaD
GBI 96IENENE0E9164631626D

J LT

C144-B
PCM

WWW.DIGITALKHODRO.COM

EFBF242A

021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -38 FUEL SYSTEM

CAMSHAFT POSITION SENSOR
(CMPS)

DESCRIPTION  ersrcese

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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GASOLINE ENGINE CONTROL SYSTEM FL -39
WAVEFORM
rE B zev FEEE B zev FR M 260V R M zev
MIN:-388.2mU AVE: 2.7 U MAX: 5.2 U MIN:- 88.1mU AVE: 3.6 U MAX: 5.3 VU

FMIN:- 1.8 UV AVE: 1.2 V HNaK: 4.3V MIN:- 1.9 U AVE: 1.2 UV HMax: 4.2 Y

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

KFCF102M
SCHEMATIC DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CMPS [BANK 1] PCM (C144-B) CMPS [BANK 1]
(C105-1) 2 Terminal Connected to Funtion
{18-GND 1 PCM C144-B (32) | Reference Voltage (+5V)
B 3 ES - 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]
(C105-2) Terminal Connected to Funtion
2 E17 -GND 1 PCM C144-B (15) Reference Voltage (+5V)
2 PCM C144-B (17) Sensor ground
@ I:ll 3 E4 - CMPS [Bank 2] Signal 3 PCM C144-B (24) CMPS [Bank 2] signal
L E15 - Reference Voltage (+5V)
LB
[HARNESS CONNECTORS] f =
C

O O BEEHDO000606000
DODDHDHODE, DDDDDHD, | _BDE

= 3 —)

= —

(3X2X1), (3X2X1), PPEHRHEERLDRRTEEDERE
( BTN RITIEIEIENESEE4E)626D)
C105-1 C105-2 JL ﬂ M
CMPS [BANK 1] CMPS [BANK 2] Cl44-B
PCM

EFBF244A
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FL -40 FUEL SYSTEM

CRANKSHAFT POSITION SENSOR
(CKPS)

DESCRIPTION  egepzeer

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 operates.
That is, 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).

Connector

Sensor

EGRF245A
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GASOLINE ENGINE CONTROL SYSTEM FL -41
WAVEFORM
rE B zev FEEE B zev FR M 260V R M zev
MIN:-388.2mU AVE: 2.7 U MAX: 5.2 U MIN:- 88.1mU AVE: 3.6 U MAX: 5.3 VU

FMIN:- 1.8 UV AVE: 1.2 V HNaK: 4.3V

MIN:- 1.9 U AVE: 1.2 UV HMax:

4.2 U

[zoon] [curs]

' | RECD | '| MENU '|

il

m [zoon] [CURS |

' | RECD | '| HENU '|

SCHEMATIC DIAGRAM

KFCF102M

[CIRCUIT DIAGRAM]
CKPS (C129)

PCM (C144-B)

[CONNECTION INFORMATION]

[21 - CKPS [HIGH]

[41 - cKPS [LOW]

[HARNESS CONNECTORS]

Terminal Connected to Funtion
1 PCM C144-B (41) CKPS [LOW] Signal
2 PCM C144-B (21) CKPS [HIGH] Signal

£

1

BECTOEOEEDTO0 0060000
DHEDEHRERENEDDEDEDR
= ] 0 )
BIDIDEDIPIOOCIOCOED
EEEEEREPEENEEEERE

J LT

C144-B
PCM

WWW.DIGITALKHODRO.COM
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FL -42 FUEL SYSTEM

HEATED OXYGEN SENSOR
(HO2S)

DESCRIPTION  Errsssao

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°C (698°F). 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
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FL -43

SPECIFICATION

Item

Specification

A/F Ratio Output Voltage (V) Heater Resistance () 8.1 ~ %éélg’F?t 21C
RICH 0.75 ~ 1.00V :
LEAN 0 ~ 0.12v
WAVEFORM
1.8y 288 FR MRy 6.5V 1.8 5 [ EK

FR MBI 6.2V 2.8 8

FR

MIN: AVE:
MIN: AVE:

MAK:

MIN:= 19.4nl AVE: 552.7mV HMAK: B78.6nV
MIN: 575.8nl) AVUE: BA7.6mV HMAK: 976.Bnl

""" .HOZS (Sehsdr 2}

- HO2S (Sensor 1) -

_HQZS_ (S_en_so_r 2_) :

m [zoon] [CURS]

' [ hEéDl '| HENU '|

_m [zoon] [CURS|

' [ RECD | '| HENU '|

'| HOILD.| |T'1r11'z| -|GND | [cHNL] [MENU]

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM]
HO2S [B1/S1] (C137)

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

Terminal Connected to Funtion
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 Funtion
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 Funtion
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 Funtion
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

1
L : _
UL [Fo
3
= [49
4
[30
v
HO2S [B2/S1] (C138) ~ Main Relay
1
2 &
LfUIfh &7
3
|—|S! [51
4
[28
v
HO2s [B1/S2] (C139) ~ Main Relay
1
nn—: o
3
|—|S} 50
4
[31
v
HO2S [B2/S2] (C140) ~ Main Relay
1
C : ]
UL s
3
|—|S! 52
4
[29
v
Main Relay

[HARNESS CONNECTORS]

0000,
N NN

C137,C138,C139,C140

HO2S [Bank 1/Sensor 1]
HO2S [Bank 2/Sensor 1]
HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 2]

U

i

1

DOOHOODEEDDOO00O000000
DOSPOODED DDODDDE

t

1

i

(]

)

ER0REEC000000DDIDDD
EEOOEINHONDEEEE

S LT

C144-B
PCM
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FL -45

KNOCK SENSOR (KS)

DESCRIPTION  ercoseeo

Knocking is a phenomenon characterized by undesirable
vibration and noise and can cause engine damage. Knock
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

(X
SR,
Connector

EGRF251A

Connector

Insulator
) Terminal
(=

I/
i @(— Piezo-electricity element

Housing

Nut

Spring Washer

Load Washer

Insulator

Sleeve

SPECIFICATION

Item Specification

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

WWW.DIGITALKHODRO.COM
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FL -46 FUEL SYSTEM

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Knock Sensor(KS) #1 (C103-1) PCM (C144-B) KS #1 (Cyl. #4,5,6)
1 — Terminal Connected to Funtion
: 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 (Cyl. #1,2,3)
Knock Sensor(KS) #2 (C103-2) 123 - Sensor Shield Terminal Connected to Funtion
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]
J—

— =
DECHEOOEPOOO0 0000000
DHEDHEEEEBNEEDEERRD)
= 1] i )
DOBE) 2IDOCHOCOOCD

[HARNESS CONNECTORS] /—Lﬁ
C

@: @: G BIERIENEIE)EE6636ED

C
C103-1 C103-2 JL ﬂ w

KS #1 KS #2 C144-B
PCM

EFBF253A
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GASOLINE ENGINE CONTROL SYSTEM FL -47
INJECTOR

DESCRIPTION  e19a8140

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.

/A\ 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. But the engine runs normally in 10 seconds
after turning the ignition key off.

KFCF1026

SPECIFICATION

Iltem Specification

Coil Resistance (R ) 11.4 ~12.62 at20C (68°F)

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

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM]

3

C128-1,2,3,4,5,6

Injector #1,2,3,4,5,6

[CONNECTION INFORMATION]

Injector #1 PCM (C144-B) Injector #1
(C128-1) Terminal Connected to Funtion
{72 - Injector #1 1 PCM C144-B (72) Injector #1 control
XHZ:XI 2 Main Relay Battery Voltage (B+)
» Main Relay
Injector #2 Injector #2
(C128-2) = Terminal Connected to Funtion
63 - Injector #2
= J 1 PCM C144-B (63) Injector #2 control
‘ . 2 Main Relay Battery Voltage (B+)
P Main Relay
Injector #3 Injector #3
C128-3
( ) = . Terminal Connected to Funtion
{64 - Injector #3 -
X_HZXI 1 PCM C144-B (64) | Injector #3 control
> Main Relay 2 Main Relay Battery Voltage (B+)
Injector #4 .
(C128-4) Injector #4
@8 - Injector #4 Terminal Connected to Funtion
X_HZXI 1 PCM C144-B (68) Injector #4 control
P Main Relay 2 Main Relay Battery Voltage (B+)
Injector #5
(C128-5) Injector #5
@9 - Injector #5 Terminal Connected to Funtion
X—HZXI 1 PCM C144-B (69) Injector #5 control
» Main Relay 2 Main Relay Battery Voltage (B+)
Injector #6
(C128-6) Injector #6
El - Injector #6 Terminal Connected to Funtion
X‘HZXI L PCM C144-B (71) Injector #6 control
> Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] L

LR

i

—

=

DOOTOODEHEHDHDO00060000
DOOYDODBDDOHDDYDDDDDD)

ﬁ’; I

i

i

)

69691686066696416I626 DG aacNENaNANa2aD
DOCIOLLE L O 936 O

J LT

C144-B
PCM
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FL -49

CVVT OIL CONTROL VALVE
(OCV)

DESCRIPTION  eacaisea

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 Valve (OCV) in each
bank which supplies oil to cam phaser according to PWM
(Pulse With Modulator) signal of the PCM, a CVVT OQil
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
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.

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

SCHEMATIC DIAGRAM

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

Connector

- Bank 1: GREY
- Bank 2 : BLACK

EFBF1027

SPECIFICATION

Item Specification

Coil Resistance () 6.7 ~7.7Q at20C (68°F)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

OCV [BANK 1] PCM (C144-B) OCV [BANK 1]
(C156-1) 2 Terminal Connected to Funtion
EZ g OCtV I[Bank 1 il Main Relay Battery Voltage (B+)
contro
X—HZ& 1 2 PCM C144-B (62) | OCV [Bank 1] control
——® Main Relay
OCV [BANK 2]
(€1562) OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Funtion
control
m 1 1 Main Relay Battery Voltage (B+)
= > Mai
Main Relay 2 PCM C144-B (61) | OCV [Bank 2] control

[HARNESS CONNECTORS]

F%T

U

— |

DOCHOOETEHEONO000600000
DOSDDHODIDDDD DY DDE D)

~T ~T = i )
ECZ/ \O:I ECZ/ \O:I
C
OcCV [Bank 1] ocCV [Bank 2] Cl44-B
PCM
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FUEL SYSTEM

INSTALLATION  escasens

/A\ 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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GASOLINE ENGINE CONTROL SYSTEM FL -51

CVVT OIL TEMPERATURE
SENSOR(OTS)

Terminal

—

14

DESCRIPTION  ecieaaro
Packing (Rubber)

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- = —g
omy, idle state, torque in low speed and power in high L
speed. This system uses engine oil pressure and con-
sists of the two CVVT Oil Control Valves (OCV) in each Ul e Thermister
bank which supplies oil to cam phaser according to PWM =
(Pulse With Modulator) signal of the PCM, a CVVT OQil

Temperature Sensor (OTS) which detects the oil temper-

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

phase is changed. -20 -4 16.52k%

Continuously Variable Valve Timing (CVVT) system con- ﬁ
<

Body

EGRF241A

1. When camshaft rotates engine rotation-wise: Intake- 20 32 2.45kQ
Advance / Exhaust-Retard

80 176 0.29k

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

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

OTS (C135) PCM (C144-B )

2 Terminal Connected to Funtion
[34-GND

1 PCM C144-B (4) OTS Signal
1 ~ 2 PCM C144-B (34) Sensor ground
{4 - OTS Signal
[HARNESS CONNECTORS] ===

1) | = LI

C DHOOHOHOHBHEEOHO0006 6600
DOHDOD BHDHDDADDDEDE
= i) i )
(60696EENEEE5)64ENEAENEOANASNATANASa4)a3)a)aD)
BT VTN ATITATD706)E8)6)E6\65X6463/62)/6D)

C

OTS Cl144-B
PCM

EFBF256A
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FUEL SYSTEM

PURGE CONTROL SOLENOID
VALVE (PCSV)

DESCRIPTION  eesssces

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.

SPECIFICATION

KFBF312A

Item

Specification

Coil Resistance (Q) 19.0 ~ 22.0Q at20T (68°F)

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

PCSVY PCM (C144-A)
(C148) > Terminal Connected to Funtion
EB - PCSV Control 1 Main Relay Battery Voltage (B+)
X‘HZKI 1 2 PCM C144-A (78) PCSV Control
»  Main Relay
[HARNESS CONNECTORS] 0 = =

9{9X191 X X NWDEDEEDEED
DEEY DB EENND DY DERETG)

=

1 1] ]

69696867166%656963626)60AIA8ANANANANA)
DE _VOEREBIVEEYDEBRDE)

c148 J U |
C144-A
PCSV e
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GASOLINE ENGINE CONTROL SYSTEM FL -53

VARIABLE INTAKE SOLENOID
(VIS) VALVE

DESCRIPTION  esesenia

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

) R ™ g
AR
,.

N

&\

: v,"a\\>'{‘~

R
Sl

%z S

VIS Valve

EGRF216A
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FL -54 FUEL SYSTEM

[When closing] [When open]

EGRF258A

SPECIFICATION

Item Specification

30.0 ~ 35.0 R at 22T

Coil Resistance ()

(71.6°F)
SCHEMATIC DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VIS VALVE PCM (C144-A)
(C146) > Terminal Connected to Funtion
[71 - VIS valve 1 Main Relay Battery voltage (B+)
Control
X_HZKI 1 (n PCM C144-A (71) VIS Valve control
»  Main Relay
[HARNESS CONNECTORS] f—

€9{9X181 21D EDEEXDEEMD
DEDG DD EEERND DY DERETE)

= i 1] )

6969686 7666569636216D60UN8ANAANENIAA)
DOV EERER LEEIYDEBHDE)

C146 L
VIS VALVE Cl44-A
PCM

EFBF259A
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ACCELERATOR POSITION
SENSOR (APS)

DESCRIPTION  ecoasen
5.0

% 3.85-4.35
g APS 1
: 25
2 / APS 2i .
S 193-218 -

0.7-08

0.29 ~ 0.46 Pedal Stroke

C.T W.O.T
Stroke (mm)

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 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V
Item Sensor Resistance
APS1 0.7 ~ 1.3kQ at 20C (68°F)
APS2 1.4 ~ 2.6kR at 20C (68°F)

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

SCHEMATIC DIAGRAM

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

APS (E29) PCM (C144-A)
APS 1 4 [59 - Reference Voltage (+5V)
< 2 [54 - APS 1 Signal
> [55- GND
APS 2 1 [ 57 - Reference Voltage (+5V)
< 3 [49 - APS 2 signal
6 {48 - GND

[HARNESS CONNECTORS]

(.|l
e V‘ V‘ V‘ N
N N N N N

L

E29
APS

Funtion
APS 2 Reference Voltage (+5V)

Terminal Connected to
1 PCM C144-A (57)

2 PCM C144-A (54)

3 PCM C144-A (49)

4 PCM C144-A (59)

5

6

APS 1 Signal
APS 2 Signal
APS 1 Reference Voltage (+5V)
APS 1 Ground
APS 2 Ground

PCM C144-A (55)
PCM C144-A (48)

DOETOEDEBHDO00O0606000
@9EIGIEDEOEIEIEIEIEDECIEIEDENENRIEICIR)
= 1( i ]
@ & D, FIIX . GOEDEDE)
BTN BN TN7969686)66696263626)
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GASOLINE ENGINE CONTROL SYSTEM FL -57

POWERTRAIN CONTROL
MODULE (PCM)

POWERTRAIN CONTROL MODULE
(PCM) EDFB6SEE

1. PCM HARNESS CONNECTOR
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2. PCM TERMINAL FUNCTION
CONNECTOR [C144-A]

::lion' Description Connected to
1 2nd CAN [High] Multi-Purpose Check Connector
2 2nd CAN [Low] Multi-Purpose Check Connector
3 For Autotransaxle Control
4 For Autotransaxle Control
5 For Autotransaxle Control
6 For Autotransaxle Control
7 For Autotransaxle Control
8 For Autotransaxle Control
9 For Autotransaxle Control
10 For Autotransaxle Control
11 For Autotransaxle Control
12 -

13 For Autotransaxle 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 -
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FL -58 FUEL SYSTEM

Zlon Description Connected to

20 For Autotransaxle Control

21 Brake switch signal input Brake Switch

22 For Autotransaxle Control

23 Brake lamp signal input Brake Lamp

24 For Autotransaxle 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 Air Conditioner Pressure Sensor signal input Air Conditioner Pressure Sensor

33 Sensor ground Air Conditioner Pressure Sensor, Power Steering
Pressure Sensor (PSPS)

34 -

35 For Autotransaxle 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, ESP Control Module

42 CAN [Low] ABS Control Module, ESP 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)
ABS/ESP Control Module (With ABS/ESP
[Euro-1I/IV & JAPAN]

52 Vehicle speed signal input
Vehicle Speed Sensor (Except Euro-1Il/IV
& JAPAN)

53 Intake Air Temperature Sensor ground Intake Air Temperature Sensor (IATS)

54 Accelerator Position Sensor #1 signal input Accelerator Position Sensor (APS) #1
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GASOLINE ENGINE CONTROL SYSTEM FL -59
Ei(: Description Connected to
55 Accelerator Position Sensor #1 ground Accelerator Position Sensor (APS) #1
56 -
57 Accelerator Position Sensor #2 power supply Accelerator Position Sensor (APS) #2
58 Sensor Power Supply (+5V) é;ré gsurlzitgngssroirf(eszlggfensor, Power Steering
59 Accelerator Position Sensor #1 power supply Accelerator Position Sensor (APS) #1
60 For Autotransaxle 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 Autotransaxle Control
66 Cooling Fan control output (PWM) Cooling Fan Control Module
67 For Autotransaxle 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 Autotransaxle Control
74 For Autotransaxle Control
75 For Autotransaxle Control
76 For Autotransaxle Control
77 For Autotransaxle Control
78 Purge Control Solenoid Valve control output Purge Control Solenoid Valve (PCSV)
79 Wheel Speed Sensor [Low] signal input }/I\E/Ereoe-llllslﬁ\e/}ei SJTSAO:\ISNSS)(WithOUt ABS/ESP
80 Wheel Speed Sensor [High] signal input E/I\E/E?(illllslﬁ\(jei SJ?;AO:\ISNSS)(WithOUt ABS/ESP
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FUEL SYSTEM

CONNECTOR [C144-B]

Zlon 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 Autotransaxle 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 Autotransaxle Control
10 For Autotransaxle Control
11 Manifold Absolute Pressure Sensor power supply Manifold Absolute Pressure Sensor (MAPS)
12 Battery voltage supply after ignition switch Ignition Switch
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 Autotransaxle Control
23 Sensor Shield g;a;‘r;tsrhgl‘tsli(;slit'i;n 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) [Except for LEADED]
29 Heated Oxygen Sensor [Bank 2 / Sensor 2] ground | HO2S (B2/S2) [Euro-1II/IV & JAPAN]
30 Heated Oxygen Sensor [Bank 1 / Sensor 1] ground | HO2S (B1/S1) [Except for LEADED]
31 Heated Oxygen Sensor [Bank 1/ Sensor 2] ground | HO2S (B1/S2) [Euro-1lI/IV & JAPAN]
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
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GASOLINE ENGINE CONTROL SYSTEM FL -61
Ei(: Description Connected to
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 Autotransaxle Control
43 For Autotransaxle Control
44 For Autotransaxle Control
45 For Autotransaxle Control
46 -
47 -
48 Throttle Position Sensor #1 signal input Throttle Position Sensor (TPS) #1
49 T]egitgega%ypguet” Sensor [Bank 1/ Sensor HO2S (B1/S1) [Except for LEADED]
50 ;']e";‘itgega?i’;ypguet” Zynsor (BRSO HO2S (B1/S2) [Euro-1Il/IV & JAPAN]
51 T]e";‘itge:a?i’;ypguet” sensor [Bank 2 #sensal HO2S (B2/S1) [Except for LEADED]
52 ;']e:itgega?i’;ypguet” Sensor [Bank 2 / Sensor HO2S (B2/S2) [Euro-1Il/IV & JAPAN]
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] signal 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 Autotransaxle Control
60 Ignition Coil (Cylinder #2) control output Ignition Coil (Cylinder #2)
61 CVVT OQil 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 -
67 T]ezt::te?iy(?ri?ofsgfpﬂ [Bank 2 / Sensor HO2S (B2/S1) [Except for LEADED]
68 Injector (Cylinder #4) control output Injector (Cylinder #4)
69 Injector (Cylinder #5) control output Injector (Cylinder #5)
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FL -62 FUEL SYSTEM
Pin o
Description Connected to

No.
70 Heated Oxygen Sensor [Bank 1 / Sensor HO2S (B1/S1) [Except for LEADED]

1] Heater control output
71 Injector (Cylinder #6) control output Injector (Cylinder #6)
72 Injector (Cylinder #1) control output Injector (Cylinder #1)

Heated Oxygen Sensor [Bank 2 / Sensor
73 2] Heater control output HO2S (B2/S2) [Euro-1llI/IV & JAPAN]

Heated Oxygen Sensor [Bank 1 / Sensor
74 2] Heater control output HO2S (B1/S2) [Euro-1llI/IV & JAPAN]
75 For Autotransaxle 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]

Ei(: Description Condition Type Level R-Lessutlt
1 | 2nd CAN [High] dle DC 2.0 ~ 3.0V 2.5V
2 | 2nd CAN [Low] Idle DC 2.0 ~ 3.0V 2.5V
3 | For Autotransaxle Control
4 | For Autotransaxle Control
5 | For Autotransaxle Control
6 | For Autotransaxle Control
7 | For Autotransaxle Control
8 | For Autotransaxle Control
9 | For Autotransaxle Control
10 | For Autotransaxle Control
11 | For Autotransaxle Control
12 -

13 | For Autotransaxle 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 - Idle DC Max. 50mV 30mVv
18 A.ir coqditioner switch "ON" A/CON Relay OFF bC Battery Voltage 9.1V

signal input A/CON Relay ON Max. 1.0V 0.1V

19 -

20 | For Autotransaxle Control
21 | Brake switch signal input Brake pedal releasing b Battery Voltage 12.7v

Brake pedal pressing Max. 0.5V 0.03Vv

22 | For Autotransaxle Control

Brake pedal releasing Max. 0.5V ov
23 | Brake lamp signal input - DC
Brake pedal pressing Battery Voltage 13.0vV

24 | For Autotransaxle Control
25 | Cruise Switch signal input
26 A_ir con_ditioner blower switch AICON OFF DC Max. 1.0V ov

signal input A/CON ON Battery Voltage 11.9V
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FL -64 FUEL SYSTEM
Pin - . Test
No. Description Condition Type Level Result

High: Min. Vbatt
N * 80% 11.3V
When transmitting C " Vo
ow: Max. att
. . | | % 20% 0.14v
27 | Diagnostic Data Line (K-Line) PULSE - -
High: Min. Vbatt 11.3V
o * 70% '
When receiving . " Vbatt
ow: Max. a
* 30% 0.32v
28 -
29 -
30 -
31 -
_ - A/CON OFF
32 A_|r Cor_wdltloner Pressure Sensor DC 0 ~ 50V a5 —
signal input A/CON ON :
2.2V
33 | Sensor ground Idle DC Max. 50mV 40mV
34 -
35 | For Autotransaxle Control
36 -
37 -
) IG OFF Max. 1.0V ov
38 | Battery voltage supply after main relay DC
IG ON Battery Voltage 12.1Vv
) 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 12.1v
RECESSIVE 2.0 ~ 3.0v 3.85V
41 | CAN [High] PULSE
DOMINANT 2.75~4.5V 2.5V
RECESSIVE 2.0 ~ 3.0v 2.55V
42 | CAN [Low] PULSE
DOMINANT 2.75~4.5V 1.34V
) Relay ON Battery Voltage 12.3v
43 | Main Relay control output DC
Relay OFF Max. 1.0V 0.87Vv
44 | Mtake Air Temperature Sensor Idle Analog 0~ 5.0V 1.86V
signal input
45 | Immobilizer communication line
i Neutral 0.89v
16 Power _Steermg Pressure Sensor Analog 0 ~ 5.0V
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 5.04V
3,000 rpm Low: Max. 0.5V 0.27v
3000rpm: 4.5 kHz
48 Accelerator Position Sensor Idle DC Max. 50mV 35mV
#2 ground
Accelerator Position Sensor CT 0.3 ~ 0.9V 0.4V
49 . . Analog
#2 signal input W.0.T 1.5 ~ 3.0V 2.1V
50 | For Autotransaxle Control
51 | Cruise "SET" lamp control output
_ ) _ _ ) High: Min. 5.0V 12.6V
52 | Vehicle speed signal input Vehicle running PULSE
Low: Max. 1.0V 0.2v
53 | Intake Air Temperature Sensor ground Idle DC Max. 50mV 34mV
Accelerator Position Sensor Cc.T 0.3 -~0.9V 0.77v
54 d Y Analog
#1 signal input W.0.T 4.0 ~ 4.8V 4.23V
55 Accelerator Position Sensor dle DC Max. 50mV 36mV
#1 ground
56 -
5, | Accelerator Position Sensor #2 IG OFF DC Max. 0.5V ov
power supply IG ON 49 ~ 51V 5.08V
IG OFF Max. 0.5V ov
58 | Sensor Power Supply (+5V) DC
IG ON 49 ~ 5.1V 5.08V
5o | Accelerator Position Sensor #1 IG OFF bC Max. 0.5V ov
power supply IG ON 49 ~ 51V 5.08V
60 | For Autotransaxle Control
High: Battery Voltage 13.0vV
61 | Engine speed signal output Idle PULSE Low: Max. 0.5V oV
20~26Hz 35Hz
High: Battery Voltage
_ ) 12.8V
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 )Y
64 | Air Conditioner Compressor AICON OFF bC Battery Voltage 13.0v
Relay control output AICON ON Max. 1.0V 0.14V
65 | For Autotransaxle Control
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FL -66 FUEL SYSTEM
Zlon Description Condition Type Level RE:JH
High: Vref 12.3V
66 | Cooling Fan control output (PWM) A/CON ON PULSE Low: 0 ~05V ov
300Hz
67 | For Autotransaxle Control
High: Battery Voltage 12.3vV
68 (TQ\';\‘/’&')G OZ‘;;EO” Sensor signal Idle PULSE Low: 0 ~ 0.5 V oV
100Hz
69 | Cruise "CRUISE" lamp control output
Relay OFF Battery Voltage 12.5v
70 | Fuel Pump Relay control output DC
Relay ON Max. 1.0V 0.09Vv
71 | Variable Intake Solenoid Valve Active DC Max. 1.0V 0.1v
control output Inactive Battery Voltage 12.4V
72 | Immobilizer lamp control output
73 | For Autotransaxle Control
74 | For Autotransaxle Control
75 | For Autotransaxle Control
76 | For Autotransaxle Control
77 | For Autotransaxle Control
High: Battery Voltage 13.2V
78 Cpc‘)‘rr]?rili‘?jt‘g;’t' e 'gift’lt\'/‘ée PULSE | Low: Max. 1.0V 0.08V
16Hz
79 Wheel _Speed Sensor [Low]
signal input
80 Wheel _Speed Sensor [High]
signal input
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GASOLINE ENGINE CONTROL SYSTEM FL -67
CONNECTOR [C144-B]
Pin I - Test
No. Description Condition Type Level Result
High: Battery Voltage 13.3v
1 | ETC Motor [-] control output Idle PULSE Low: Max. 1.0V 0.3V
3.14KHz
High: Battery Voltage 13.3vV
2 | ETC Motor [+] control output Idle PULSE Low: Max. 1.0V 0.4V
3.14KHz
3 | For Autotransaxle Control
4 | CVVT Ol Temperature Sensor Idle Analog 0.5 ~ 4.5V 1.68V
signal input
5 -
For Autotransaxle Control
7 | Engine Coolant Temperature Idle Analog 0.5 ~ 45V 0.47V
Sensor signal input
8 Manifold Absolute Pressure IG ON Analo 39 ~ 41V 4.01v
Sensor signal input Idle J 0.8 ~ 1.6V 1.59V
9 | For Autotransaxle Control
10 | For Autotransaxle Control
11 | Manifold Absolute Pressure Sensor IG OFF b Max. 0.5V ov
power supply IG ON 49 ~ 5.1V 5.08V
1, | Battery voltage supply after IG OFF bC Max. 0.5V ov
ignition switch IG ON Battery Voltage 12.2V
13 | Throttle Position Sensor #2 IG OFF DC Max. 0.5V ov
power supply IG ON 49 ~ 51V 5.05V
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 49 ~ 51V 5.06V
16 Throttle Position Sensor #1 IG OFF DC Max. 0.5V ov
power supply IG ON 49 ~ 51V 5.06V
17 Camshaft Position Sensor [Bank dle DC Max. 50mV 30mV
2] ground
18 Camshaft Position Sensor [Bank dle DC Max. 50mV 30mV
1] ground
1st: 300~400V 272V
19 | 'gnition Cail (Cylinder #6) Idle PULSE ON: Max. 2V 1.2V
control output
5.8Hz
20 -
Crankshaft Position Sensor Sine Vp_p: Min.1.0vV 8V
21 ; . ; Idle
[High] signal input Wave 700Hz
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FL -68 FUEL SYSTEM
Pin - . Test
No. Description Condition Type Level Result
22 | For Autotransaxle Control
23 | Sensor Shield Idle DC Max. 50mV 32mv

High: Vref 5.08V
24 | Camshatft Position Sensor [Bank Idle PULSE | Low: Max. 05V | 0.06V
2] signal input
40Hz
High: Vref 5.08Vv
o5 | Gamshatft 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 27mvV
/ 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
31 Heated Oxygen Sensor [Bank 1 dle DC Max. 50mV 27mV
/ Sensor 2] ground
3, | Camshaft Position Sensor [Bank IG OFF b Max. 0.5V ov
1] power supply IG ON 4.9 ~ 5.1V 5.06V
33 Engine Coolant Temperature dle DC Max. 50mV 13mv
Sensor ground
34 | Sensor ground Idle DC Max. 50mV 13mV
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 | 'gnition Coil (Cylinder #4) Idle PULSE ON: Max. 2V 1.4V
control output
5.8Hz
41 | Crankshaft Position Sensor dle Sine Vp_p: Min.1.0v 8V
[Low] signal input Wave 700Hz
42 | For Autotransaxle Control
43 | For Autotransaxle Control
44 | For Autotransaxle Control
45 | For Autotransaxle Control
46 -
47 -
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GASOLINE ENGINE CONTROL SYSTEM FL -69
Pin _ - Test
No. Description Condition Type Level Result

Throttle Position Sensor #1 CT 0.25 ~ 0.9V
48 ; . Analog
signal input W.0.T Min. 4.0V
Heated Oxygen Sensor [Bank 1 . . Rich: 0.6 ~ 1.0V 0.95Vv
49 : . Engine Running DC
/ Sensor 1] signal input Lean: O ~ 0.4V 0.13V
Rich: 0.6 ~ 1.0V 0.88v
50 Heated Oxyg_en Se_nsor [Bank 1 Engine Running DC
/ Sensor 2] signal input Lean: O ~ 0.4V 0.21V
Heated Oxygen Sensor [Bank 2 . . Rich: 0.6 ~ 1.0V 0.91v
51 : . Engine Running DC
/ Sensor 1] signal input Lean: O ~ 0.4V 0.18V
Rich: 0.6 ~ 1.0V 0.89v
52 Heated Oxyg_en Se_nsor [Bank 2 Engine Running DC
/ Sensor 2] signal input Lean: O ~ 0.4V 0.22V
£3 | Knock Sensor (KS) #2 [High] Knocking VaFrlrzli)Ie 03-03V 17v
signal input Normal quency oV
Knocking Variable -0.3~03V
54 Knock .Sensor (KS) #2 [Low] Fre- 17v
signal input Normal quency oV
Knocking Variable -0.3~03V
55 gn(r)](;lr iieztsor (KS) #1 [Low] Fre- 170
9 p Normal quency oV
. Knocking Variable -0.3~03V
56 Kpock 'Sensor (KS) #1 [High] Fre- 17V
signal input Normal quency oV
Throttle Position Sensor #2 CT Min. 4.0V
57 . . Analog
signal input W.O.T 0.25 ~ 0.9V
58 | Throttle Position Sensor #2 ground Idle DC Max. 50mV 17mV
59 | For Autotransaxle Control
1st: 300~400V 266V
g0 | 'gnition Coil (Cylinder #2) Idle PULSE ON: Max. 2V 1.3V
control output
5.8Hz
Battery Voltage 14.5v
CVVT Oil Control Valve [Bank Max. 1.0V 0.1v
61 Idle PULSE .
2] control output Duty variance
when operating the 128Hz
accelerator
Battery Voltage 14.3V
62 CVVT OQil Control Valve [Bank dle PULSE Max. 1.0V 0.1v
1] control output Duty variance
when operating the 128Hz
accelerator
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FL -70 FUEL SYSTEM
Pin _ - Test
No. Description Condition Type Level Result

High: Battery Voltage 13.8vV
) ) Low: Max. 1.0V 0.13v
63 | Injector (Cylinder #2) control output Idle PULSE
Vpeak: Max. 80V 57.5V
5.8Hz
High: Battery Voltage 13.8v
) ] 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 13.8v
g7 | Heated Oxygen Sensor [Bank 2/ Engine Running PULSE Low: Max. 1.0V 0.17V
Sensor 1] Heater control output
16Hz
High: Battery Voltage 13.8V
i ¥ Low: Max. 1.0V 0.13Vv
68 | Injector (Cylinder #4) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
High: Battery Voltage 13.7V
_ _ Low: Max. 1.0V 0.13Vv
69 | Injector (Cylinder #5) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
High: Battery Voltage 13.8vV
70 | Heated Oxygen Sensor [Bank 1/ Engine Running PULSE Low: Max. 1.0V 0.17V
Sensor 1] Heater control output
16Hz
High: Battery Voltage 13.8vV
) ] Low: Max. 1.0V 0.13Vv
71 | Injector (Cylinder #6) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
High: Battery Voltage 13.8v
) ] Low: Max. 1.0V 0.13v
72 | Injector (Cylinder #1) control output Idle PULSE
Vpeak: Max. 80V 56.8V
5.8Hz
High: Battery Voltage 13.9v
73 | Heated Oxygen Sensor [Bank 2/ Engine Running PULSE Low: Max. 1.0V 0.19V
Sensor 2] Heater control output
16Hz
High: Battery Voltage 13.9v
74 | Heated Oxygen Sensor [Bank 1/ Engine Running PULSE Low: Max. 1.0V 0.18V
Sensor 2] Heater control output
16Hz

WWW.DIGITALKHODRO.COM
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GASOLINE ENGINE CONTROL SYSTEM FL -71
Pin I - Test
No. Description Condition Type Level Result

75 | For Autotransaxle Control

76 | Battery Power Always DC Battery Voltage 13.0vV

1st: 300~400V 266V

77 | 'gnition Coil (Cylinder #3) dle PULSE ON: Max. 2V 1.4V
control output

5.8Hz

1st: 300~400V 267V

7g | lgnition Coil (Cylinder #5) dle PULSE ON: Max. 2V 1.4V
control output

5.8Hz

1st: 300~400V 268V

79 | 'gnition Coil (Cylinder #1) dle PULSE ON: Max. 2V 1.4V
control output

5.8Hz
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FL -72 FUEL SYSTEM

CIRCUIT DIAGRAM  esrarenn

PCM

After Main Relay

IG COIL (Cyl. #1)

l—\.ﬂ,‘b E79 - Ignition Coil (Cyl. #1) control output
—_— 2
1 ld

IG COIL (Cyl. #3)

I_\MJ EW - Ignition Coil (Cyl. #3) control output
_— 2
1 ld

IG COIL (Cyl. #5)

m_’ > E7B - Ignition Coil (Cyl. #5) control output
1 —

CONDENSOR
IG COIL (Cyl. #2)

= I_\MJ 2 EGO - Ignition Coil (Cyl. #2) control output
ld

O

1 L |
1G COIL (Cyl. #4)
5 Ezm - Ignition Coil (Cyl. #4) control output
ld
1

IG COIL (Cyl. #6)
~

m_’ > lElQ - Ignition Coil (Cyl. #6) control output
1

CONDENSOR

- +
[876-
[ |E76 Battery power

BATTERY [
IESS - PCM ground
11

EBG - PCM ground

I'B37-
|E37 PCM ground

CHASSIS
GROUND

E:BS - PCM ground

A

P
|E39 - PCM ground

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

IGNITION SWICH MAIN RELAY

1 A38 - Battery voltage supply after main relay

A39 - Battery voltage supply after main relay

A43 - Main relay control output

th!

CMPS #1 2
I'B18-
| . I=BlS Sensor ground
@ [0} B25 - CMPS #1 signal input
1 —
B32 - Reference voltage (+5V)
CMPS #2 2
| EU - Sensor ground
3 =
@ o B24 - CMPS #2 signal input
1 _815 - Reference voltage (+5V)

FUEL PUMP RELAY

o FUEL
> cume —

I_A70 - Fuel pump relay control output

EFBF293A
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GASOLINE ENGINE CONTROL SYSTEM FL -73

PCM
MIL

EAG3 - MIL control output

&)

» IGON

4
APS1 I‘:ASQ - Reference voltage(+5V)

2 —, . .
1 A54 - APS1 signal input
1 5

—
@55 - Sensor ground

APS2 E’-\S? - Reference voltage(+5V)

[A49 - APS2 signal input

R

—
| A48 - Sensor ground

FAN CONTROL MODULE { A66 - Cooling fan control output
IMMOBILIZER (PWM)

EA45 - Immobilizer communication

line
‘| » Ground

P After Main Relay

=

IMMO. LAMP
EA?Z - Immobilizer lamp control
® output
» Battery
ECTS
3 EB7 - ECTS signal input
2
» Cluster
1 [
|_833 - Sensor ground

HO2S(B1/S1)
1

P After Main Relay

2
EB70 - HO2S[B1/S1] heater control

=

3
[B49 - HO2S[B1/S1] signal input
4
EBSO - Sensor ground
HO2S(B1/S2)
1

P After Main Relay

-

EB74 - HO2S[B1/S2] heater control

 B50 - HO2S[BL/S2] signal input

1
I

[831 - Sensor ground

HO2S(B2/S1)
1

P After Main Relay

-

[B67 - HO2S[B2/51] heater control

3
[B51 - HO2S[B2/S1] signal input

1
IN

B2s -
I_l328 Sensor ground

HO2S(B2/S2)
1 P After Main Relay
2 e
1B73- HO2S[B2/S2] heater control
13 = -
|_BSZ - HO2S[B2/S2] signal input
4 e

1 B29 - Sensor ground

EFBF294A
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FL -74 FUEL SYSTEM
PCM
MAFS & IATS
2 » After Main Relay
| 1 [A47 - MAFs signal input
el » Ground
4 EA44 - IATS signal input
5 EASS - Sensor ground

PCSV

[A78 - PCSV control output

&

P After Main Relay

OCV #1

EBGZ - OCV #1 control output

5

P After Main Relay

OCV #2

o]

61 - OCV #2 control output

5

P After Main Relay

INJECTOR #1

’_872 - Injector #1 control output

&

P After Main Relay

INJECTOR #2

[w]

63 - Injector #2 control output

5

P After Main Relay

INJECTOR #3

[l

64 - Injector #3 control output

=
=

P After Main Relay

INJECTOR #4

[w]

68 - Injector #4 control output

&

P After Main Relay

INJECTOR #5

EBGQ - Injector #5 control output

&

P After Main Relay

INJECTOR #6

- Injector #6 control output

B

&

P After Main Relay

DATA LINK CONNECTOR (DLC) 4 EAZ7 - K-Line
< El - CAN [HIGH]
MULTI-PURPOSE CHECK CONNECTOR
< Ez - CAN [LOW]

EFBF295A
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FL -75

ETC MODULE

PCM

L

~

Ela - Reference voltage (+5V)

=

=

|E48 - TPS1 signal input

ElA - Sensor ground

—
|B13- Reference voltage (+5V)

ES7 - TPS2 signal input

=

IESS - Sensor ground

EZ - ETC Motor (+) control

A/C PREESSURE SENSOR

Battery(+) €———
IGON ¢— 4

- Refer to "Electrical Troubleshooting Manual" —

PSPS

2

El - ETC Motor (-) control

[A33-
&33 Sensor ground

ESB - Reference voltage (+5V)

e I
Iﬁ32 Sensor signal input

—

IﬁAG - PSPS signal input

EAZS - Brake lamp signal input

EZI - Brake switch signal input

1
Nl
v 2
1
' 3
Y|
2
BRAKE SWITCH
1
[y 3
—O

ALTERNATOR

<

<

Els - Alternator load signal input

A

EZG - A/C blower switch signal input

—

A

|i64 - A/C compressor relay control

—

A

ﬂl& - A/C switch "ON" signal input

['B55 - KS #1 [LOW] signal input

=

ESG - KS #1 [HIGH] signal input

'E23 - Sensor shield

=
&

('a N
TPS2
T
ETC MOTOR

KS #1

1
QL
KS #2

1
QL

|E54 - KS #2 [LOW] signal input

ESB - KS #2 [HIGH] signal input

Eu - CKPS [HIGH] signal input
-

CKPS
2
ScoN |1
MAPS

|E41 - CKPS [LOW] signal input

—

|E34 - Sensor ground

EB - MAPS signal input

Ell - Reference voltage (+5V)

WWW.DIGITALKHODRO.COM
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FL -76 FUEL SYSTEM
PCM
VIS VALVE
2 EYl - VIS valve control output

P After Main Relay

oTS
2 [
|E34 - Sensor ground
L [B2 OTS signal input
E4 - signal inpus

[EURO-IIl/IV & JAPAN]

B WITHOUT ABS/ESP

WSS
g —H [A79 - wss [ Signal Input
{2 [AB0 - wss [+ Signal Input

’ WITH ABS/ESP

ABS/ESP CONTROL MODULE Esz - Vehicle Speed Signal Input
[EXCEPT EURO-III/IV & JAPAN]
VEHICLE SPEED SENSOR (VSS)
ABS / EPS CONTROL MODULE «¢ l_A41 - CAN[HIGH]
ABS / EPS CONTROL MODULE I:42 - CAN[LOW]
—
CLUSTER(TACOMETER) | A61 - Engine speed signal input
ESC, ESP CONTROL MODULE «¢ Ees - TPS signal(PWM) output
CLUSTER ¢ EGZ - Fuel consumption signal
output
< ':16 Crui i
< A6 - Cruise switch ground
CRUISE REMOCON SWITCH [
< EZS - Cruise switch signal input
P — .
l |ﬁ51 - Cruise "SET" lamp control
CLUSTER
< Eeg - Cruise "CRUISE" lamp

control

EFBF297A
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GASOLINE ENGINE CONTROL SYSTEM FL -77

PCM PROBLEM INSPECTION
PROCEDURE  esaposic

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): 15 or less

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

3. 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.

4. RE-TEST THE ORIGINAL PCM : Install the original
PCM (may be broken) into a known-good vehicle and
check the vehicle. If the problem occurs again, re-
place the original PCM with a new one. If problem
does not occur, this is intermittent problem (Refer to
INTERMITTENT PROBLEM PROCEDURE in BASIC
INSPECTION PROCEDURE).
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FL -78 FUEL SYSTEM

DTC TROUBLESHOOTING
PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC)  ccorscss

MIL
DTC Description - PAGE
P ELRO" | JAPAN | EURO-I| CHINA | LEADED
A Camshaft Position-Timing Over-Advanced
P0011 or System Performance (Bank 1) o o A A A FL-85
A Camshaft Position-Timing Over-
PO012 | Retarded (Bank 1) o o A A A FL-91

Crankshaft Position-Camshaft Position
P0016 Correlation (Bank 1 Sensor A) o o A A A FL-94

Crankshaft Position-Camshaft Position
P0018 Correlation (Bank 2 Sensor A) ® ® A A A FL-102

"A" Camshaft Position-Timing Over-Advanced

P0021 or System Performance (Bank 2) ® ® A A A FL-85
"A" Camshaft Position-Timing Over-

P0022 | petarded (Bank 2) ® o - X A %
Intake Valve Control Solenoid Circuit

12020 Range/Performance (Bank 1) ® ® A A ;- PR
Intake Valve Control Solenoid Circuit

s Range/Performance (Bank 2) ® ® " A = A

P0031 | HO2S Heater Circuit low (Bank 1 / Sensor 1) () o A A FL-117

P0032 | HO2S Heater Circuit high (Bank 1 / Sensor 1) () () A A FL-123

P0037 | HO2S Heater Circuit low (Bank 1 / Sensor 2) () () FL-126

P0038 | HO2S Heater Circuit high (Bank 1 / Sensor 2) () () FL-132

P0051 | HO2S Heater Circuit low (Bank 2 / Sensor 1) o o A A FL-135

P0052 | HO2S Heater Circuit high (Bank 2 / Sensor 1) () () A A FL-141

P0057 | HO2S Heater Circuit low (Bank 2 / Sensor 2) () () FL-144

P0058 | HO2S Heater Circuit high (Bank 2 / Sensor 2) o o FL-150
Intake Valve Control Solenoid Circuit

POOT6 | Low (Bank 1) o L A A A FL-153

PO077 Intake Valve Control Solenoid Circuit ° ° A A A FL-160

High (Bank 1)

Intake Valve Control Solenoid Circuit
POOB2 | Low (Bank 2) o L A A A FL-153

Intake Valve Control Solenoid Circuit
P0083 High (Bank 2) () () A A A FL-160

Mass or Volume Air Flow Circuit
PO101 Range/Performance o L FL-163
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DTC TROUBLESHOOTING PROCEDURES FL -79
MIL
DTC Description - PAGE
P EILIJI;T\(/) JAPAN | EURO-Ill CHINA | LEADED

P0102 | Mass or Volume Air Flow Circuit Low Input o o () A o FL-171

P0103 | Mass or Volume Air Flow Circuit high Input o (] (] A o FL-176
Manifold Absolute Pressure/Barometric

P0106 Pressure Circuit Range/Performance ® ® FL-179
Manifold Absolute Pressure/Barometric

Po107 Pressure Circuit Low Input o o o A o FL-187
Manifold Absolute Pressure/Barometric

P0108 Pressure Circuit High Input L o o A L FL-192

P0110 | Intake Air Temperature Sensor 1 Circuit ) () FL-196
Intake Air Temperature Sensor 1 Circuit

PO111 Range/Performance A A A FL-203
Intake Air Temperature Sensor 1

Po112 Circuit Low Input o [ ] A A A FL-207
Intake Air Temperature Sensor 1 Circuit

P0113 High Input ) ® A A A FL-211

P0115 | Engine Coolant Temperature Circuit ) FL-216

P0117 | Engine Coolant Temperature Circuit Low Input ® () o A o FL-222

P0118 | Engine Coolant Temperature Circuit High Input o A ) FL-226
Throttle/Pedal Position Sensor/Switch

PO122 | A+ Gircuit Low Input ® A ® e
Throttle/Pedal Position Sensor/Switch

PO123 | wan Circuit High Input ® 1 ® A ® FL-237

P0131 | HO2S Circuit Low Voltage (Bank 1 / Sensor 1) o () A A FL-241

P0132 | HO2S Circuit High Voltage (Bank 1 / Sensor 1) ) () A A FL-247
HO2S Circuit Slow Response

PO133 (Bank 1 / Sensor 1) L o FL-249
HO2S Circuit No Activity Detected (Bank

P0134 1/ Sensor 1) o ) A FL-253

P0135 | HO2S Heater Circuit (Bank 1 / Sensor 1) o FL-256

P0137 | HO2S Circuit Low Voltage (Bank 1 / Sensor 2) ) FL-259

P0138 | HO2S Circuit High Voltage (Bank 1 / Sensor 2) ) FL-264
HO2S Circuit Slow Response

P0139 (Bank 1 / Sensor 2) ® FL-266
HO2S Circuit No Activity Detected (Bank

P0140 1/ Sensor 2) o o FL-269

P0141 | HO2S Heater Circuit (Bank 1 / Sensor 2) ) FL-272

P0151 | HO2S Circuit Low Voltage (Bank 2 / Sensor 1) ) o A A FL-275

P0152 | HO2S Circuit High Voltage (Bank 2 / Sensor 1) o o A A FL-281
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FL -80 FUEL SYSTEM
MIL

bre Description E:ﬁﬁ\(/} JAPAN | EURO-IIf CHINA | LEADED PAGE
e T ¢ | o
PO154 g(/)ZSSerEZSi(r)(iuIt)No Activity Detected (Bank ° ° A FL-287
P0155 | HO2S Heater Circuit (Bank 2 / Sensor 1) o FL-290
P0157 | HO2S Circuit Low Voltage (Bank 2 / Sensor 2) o o FL-293
P0158 | HO2S Circuit High Voltage (Bank 2 / Sensor 2) o FL-298
.
PO160 ?C/)Zss(eggc;uizt)No Activity Detected (Bank ° ° FL-304
P0161 | HO2S Heater Circuit (Bank 2 / Sensor 2) o FL-307
P0171 | System Too Lean (Bank 1) (] (] A FL-310
P0172 | System Too Rich (Bank 1) o o A FL-315
P0174 | System Too Lean (Bank 2) o o A FL-310
P0175 | System Too Rich (Bank 2) ) ) A FL-315
P0196 | Engine Oil Temp. Sensor Range / Performance o ® FL-319
P0197 | Engine Qil Temp. Sensor Low Input o o A A A FL-326
P0198 | Engine Qil Temp. Sensor High Input s o A A A FL-329
P0217 | Engine Coolant Over Temperature Condition () FL-333
P0222 Té]"roct:tilﬁ;llite?_zgwpfﬁggin Sensor/Switch ° ° ° A ° FL-340
P0223 "Il'éw"roct:tilreclllzte?_'a};:?(?rs]gistn Sensor/Switch ° ° ° A ° FL-347
P0230 | Fuel Pump Primary Circuit A A A A A FL-351
P0261 | Cylinder 1-Injector Circuit Low () () () A o FL-356
P0262 | Cylinder 1-Injector Circuit High () () () A o FL-362
P0264 | Cylinder 2-Injector Circuit Low (] (] (] A o FL-356
P0265 | Cylinder 2-Injector Circuit High () () () A o FL-362
P0267 | Cylinder 3-Injector Circuit Low o o o A o FL-356
P0268 | Cylinder 3-Injector Circuit High (] (] (] A o FL-362
P0270 | Cylinder 4-Injector Circuit Low () () () A o FL-356
P0271 | Cylinder 4-Injector Circuit High (] (] (] A o FL-362
P0273 | Cylinder 5-Injector Circuit Low () () () A o FL-356
P0274 | Cylinder 5-Injector Circuit High () () () A o FL-362
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DTC TROUBLESHOOTING PROCEDURES FL -81
MIL
DTC Description - PAGE
P EILIJI;T\(/) JAPAN | EURO-Ill CHINA | LEADED

P0276 | Cylinder 6-Injector Circuit Low o o () A o FL-356

P0277 | Cylinder 6-Injector Circuit High o (] (] A o FL-362

P0300 | Random/Multiple Cylinder Misfire Detected ) () FL-365

P0301 | Cylinder 1-Misfire detected ) () FL-365

P0302 | Cylinder 2-Misfire detected o (] FL-365

P0303 | Cylinder 3-Misfire detected o o FL-365

P0304 | Cylinder 4-Misfire detected o (] FL-365

P0305 | Cylinder 5-Misfire detected o o FL-365

P0306 | Cylinder 6-Misfire detected o () FL-365

P0315 | Segment Time Acquisition Incorrect A A FL-371

P0325 | Knock Sensor 1 Circuit (] A A A A FL-373
Knock Sensor 1 Circuit Range/Perfor-

PO326 | mance (Bank 1) ® A A A A FL-377

P0330 | Knock Sensor 2 Circuit ® A A A A FL-373
Knock Sensor 2 Circuit Range/Perfor-

PO33L | mance (Bank 2) o A A A A FL-377

P0335 | Crankshaft Position Sensor A Circuit o A A A FL-379
Crankshaft Position Sensor A Circuit

SUSEE Range/Performance ® A = A e 505
Camshaft Position Sensor A Circuit Malfunction

P0340 (Bank 1 or Single Sensor) ® ® A A A FL-389
Camshaft Position Sensor A Circuit

P0341 Range/Performance (Bank 1 or Single Sensor) ® ® A A A FL-395
Camshaft Position Sensor "A" Circuit

P0346 Range/Performance (Bank 2) ® ® A A A FL-398

P0351 | Ignition Coil 'A’ Primary / Secondary Circuit ) A A A A FL-403

P0352 | Ignition Coil 'B’ Primary / Secondary Circuit o A A A A FL-403

P0353 | Ignition Coil 'C’ Primary / Secondary Circuit [ ) A A A A FL-403

P0354 | Ignition Coil 'D’ Primary / Secondary Circuit o A A A A FL-403

P0355 | Ignition Coil 'E’ Primary / Secondary Circuit o A A A A FL-403

P0356 | Ignition Coil 'F’ Primary / Secondary Circuit [ ) A A A A FL-403
Catalyst System Efficiency below

P0420 | Threshold (Bank 1) ® FL-410
Catalyst System Efficiency below

P0430 | 1 reshold (Bank 2) ® FL-410
Evap. Emission System-Purge Citrl. )

P0444 Valve Circuit Open L o FL-414
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FL -82 FUEL SYSTEM
MIL
DTC Description - PAGE
P EILIJI;T\(/) JAPAN | EURO-Il| CHINA | LEADED
Evap. Emission System-Purge Citrl.
P0445 | Valve Circuit Shorted o FL-420
P0501 | Vehicle Speed Sensor A Range/Performance o o A o FL-423
P0504 | Brake Switch "A"/"B" Correlation o A A A A FL-434
PO506 Idle Air Control System-RPM lower ° FL-439
than expected
PO507 Idle Air Control System-RPM higher ° FL-443
than expected
A/C Refrigerant Pressure Sensor "A"
P0532 Circuit Low Input A A A A A FL-446
A/C Refrigerant Pressure Sensor "A"
PO533 | Gircuit High Input A A A A A FL-452
Power Steering Pressure Sensor/Switch
POSS2 | Gircuit Low Input ® A FL-456
Power Steering Pressure Sensor/Switch
POS53 | Gircuit High Input ® - FL-461
P0562 | System Voltage Low ® A A A A FL-464
P0563 | System Voltage High o A A A A FL-471
P0564 | Cruise Control Multi-Function Input "A" Circuit A A A A A FL-475
P0565 | Cruise Control "ON" Signal A A A A A FL-480
P0566 | Cruise Control "CANCEL" Signal A A A A A FL-482
P0567 | Cruise Control "RESUME" Signal A A A A A FL-484
P0568 | Cruise Control "SET" Signal A A A A A FL-486
P0571 | Brake Switch "A" Circuit o A A A A FL-488
P0601 | EEPROM-Check sum Error () A A A A FL-493
P0602 | EEPROM-Programming Error [ ] A A A A FL-495
Internal Control Module Random Access
P0604 Memory (RAM) Error ) A A A A FL-496
P0606 | ECM/PCM Processor(ECM-SELF TEST Failed) o/ A o/ A o/ A @A /A FL-497
Internal Control Module Torque Calculation
P061B Performance o o A A A FL-498
P0638 | Throttle Actuator Control Range/Performance (] o A A A FL-499
P0641 | Sensor Reference Voltage "A" Circuit Open o o A A A FL-507
P0646 | A/C Clutch Relay Control Circuit Low A A A A A FL-512
P0647 | A/C Clutch Relay Control Circuit High A A A A A FL-518
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit A A FL-521
P0651 | Sensor Reference Voltage "B" Circuit Open (] o A A A FL-525
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DTC TROUBLESHOOTING PROCEDURES FL -83
MIL
DTC Description - PAGE
P EILIJI;T\(/) JAPAN | EURO-II| CHINA | LEADED
Intake Manifold Tuning Valve Control
P0660 Circuit/Open (Bank 1) o o A A A FL-530
P0685 | ECM/PCM Power Relay Control Circuit /Open A A A A A FL-535

Manifold Absolute Pressure Sensor Circuit
P1106 | Short - Intermittent High Input A A A A A FL-540

Manifold Absolute Pressure Sensor Circuit
P1107 | Short - Intermittent Low Input A A A A A FL-548

Intake Air Temperature Sensor Circuit Short

PLILLT ntermittent High Input A A A A A FL-552
P1112 I.n|tr?tkeer n,:itt[e'l'ﬁtml_r;ev\rlalt#;i tSensor Circuit Short a a a a N FL560
P1114 F?ﬂzr%i;ﬂstgxmgi;ature Sensor Circuit R a a . N FL.564
P1115 EE?r?tierlrem(iit()e(;ltzir:i;}e]r?nppelfture Sensor Circuit R a a N N FL570
P15 e e | 0 | & | o | o | o |ns
152 e et ™| & | & | & |a | & |me
P161B | ECM/PCM Internal Error - Torque Calculation (] () A A A FL-581
T A LR D b) ’ ® |FLS586
P2105 | i lfincton . Forced Engine Shuldonn ® o | o | o o |Fsm
P2106 ETC (Electronic Throttle Control) System ° P Y P °® FL-591

Malfunction - Forced Limited Power

Throttle/Pedal Position Sensor/Switch
P2122 | b Gircuit Low Input ® ® A A A FL-593

Throttle/Pedal Position Sensor/Switch
P2123 | b Gircuit High Input ® ® A A A FL-600

Throttle/Pedal Position Sensor/Switch
P2127 | g Circuit Low Input ® ® A A A FL-603

Throttle/Pedal Position Sensor/Switch
P2128 | v Circuit High Input ® ® A A A FL-610

Throttle/Pedal Position Sensor/Switch "A"
P2135 | /g Voltage Correlation ® ® A A A FL-614

Throttle/Pedal Position Sensor/Switch "D"
P2138 | /g Voltage Correlation L L A A A FL-621

ETC (Electronic Throttle Control) System

p2lr3 Malfunction - High Air flow Detected A A A FL-627
P2187 | System Too Lean at Idle (<—Additive) (Bank 1) o [ A A FL-633
P2188 | System Too Rich at Idle (Bank 1) o o A A FL-639
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FL -84 FUEL SYSTEM
MIL
bre Description E:ﬁﬁ\(/} JAPAN | EURO-IIf CHINA | LEADED PAGE
P2189 | System Too Lean at Idle (<—Additive) (Bank 2) [ [ A A FL-633
P2190 | System Too Rich at Idle (Bank 2) o o A A FL-639
P2195 | HO2S Signal Stuck Lean (Bank 1 / Sensor 1) () () A A FL-643
P2196 | HO2S Signal Stuck Rich (Bank 1/ Sensor 1) o o A A FL-649
P2197 | HO2S Signal Stuck Lean (Bank 2 / Sensor 1) o o A A FL-652
P2198 | HO2S Signal Stuck Rich (Bank 2 / Sensor 1) o o A A FL-658
P2270 | HO2S Signal Stuck Lean (Bank 1 / Sensor 2) () () FL-661
P2271 | HO2S Signal Stuck Rich (Bank 1 / Sensor 2) o o FL-666
P2272 | HO2S Signal Stuck Lean (Bank 2 / Sensor 2) o o FL-669
P2273 | HO2S Signal Stuck Rich (Bank 2 / Sensor 2) o o FL-675
P2610 E;l;g/;(;l\rﬁlcénternal Engine Off Timer ° a a A A FL-678
U0001 | CAN Communication Malfunction (] o A A A FL-680

NOTE

® : MIL ON & MEMORY
A : MIL OFF & MEMORY
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DTC TROUBLESHOOTING PROCEDURES FL -85

DTC P0011 "A" CAMSHAFT POSITION-TIMING

OVER-ADVANCED OR SYSTEM PERFORMANCE (BANK 1)

DTC P0021 "A" CAMSHAFT POSITION-TIMING OVER-ADVANCED OR
SYSTEM PERFORMANCE (BANK 2)

COMPONENT LOCATION  ecseoess

" OCV (Bank 1)

/ \Q VCnnector : GREY
V@Q\ e

A4
;‘g
\\
) \\\

N

S
OCV (Bank 2 \
Connector : BLACK

EGRFG600A

GENERAL DESCRIPTION  eoceorra

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

DTC DESCRIPTION  esrrssso

PCM detects CAM phasing average rate while cam offset is available. If the CAM phasing rate is failure in 12 times out
of 15 CAM phasing test PCM determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  escosese

Item Detecting Condition Possible cause
DTC Strategy « Determines if the phaser is moving at an expected rate
Enable Conditions « Cam Offset is available » Excessive phasing system
leakage

« Cam phasing average rate is out of threshold

orogrammed in PCM  |nsufficient Oil Pressure

(ex. Blockage in OCYV filter)
Diagnosis Time « Continuous (12 tests failure for 15 cam edge tests) » Faulty PCM

Threshold value

MIL On Condition e 2 driving cycles
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FL -86 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  eoeaozee

FR 2.8\ 18 n2 2.8 Y This example shows a typical Crankshaft Position Sensor(CKPS)
: SEE e B and Camshaft Position Sensor(CMPS) waveform at idle.

If the Cam Phasing is generated by PCM, the offset of cam

target wheel tooth varies against 58X reference tooth of CKPS.

Cam phasing can be detected from offset variation.

.- CMPS(B1) Signal .

[zoon| [CURS | [MEMO]| [RECD] [MENU]

EFBF600B

SCHEMATIC DIAGRAM  eressess

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C144-B) OCV [BANK 1]
(C156-1) > - Terminal Connected to Funtion
M 162 -c(gr?t:/ol[Bank 1] 1 Main Relay Battery Voltage (B+)
1 2 PCM C144-B (62) OCYV [Bank 1] control
—J—— Main Relay
OCV [BANK 2]
(C1562) OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Funtion
X’HZ& 1 S A Main Relay Battery Voltage (B+)
— > MainRelay 2 PCM C144-B (61) | OCV [Bank 2] control
[HARNESS CONNECTORS] e

— |
DOCHOOVEEODO 00000000
. . EOEEHHERRENDEERERRRE
NV NV = (i) i) )
2 (1 2 ][ 1 &
E(l/\»)j E(l/\»)j OEROEHHREENEEOEBERED
EOEEBERRNOEEEHEE

C
C156-1 C156-2 JL ﬂ m

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

R

EFBF255A

MONITOR SCANTOOL DATA  esocesss

1. Connect scantool and ENG "ON".

2. Monitor "CMPS(B1/B2)" on the service data.
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DTC TROUBLESHOOTING PROCEDURES FL -87
[P0011]
1.11 CURRENT DATA 56/65 1.11 CURRENT DATA 5665
A A
% edlcan B1 DESIBRE POSITION 6.4
% |CAM B1 ACTUAL POSITION 8.2 % |cCAM B1 ACTUAL POSITION 8.8
% |CAM B2 DESIRE POSITION 8.8 % |CAM B2 DESIRE POSITION 8.8
% |CAM B2 ACTUAL POSITION 8.8 % [CAM B2 ACTUAL POSITION -8.7
% |CaM PHASER 1 DUTY .8 % * |CcAM PHASER 1 DUTY 8.8 %
% |CaM PHASER 2 DUTY .8 % * |cAM PHASER Z DUTY 8.8 %
OXYGEN SENSOR HEATER ON OXYGEN SENSOR HEATER  ON
EGR SYSTEM OFF " EGR SYSTEM OFF "
Y Y
[F1% | [scEN|[FULL]| [PART | |GRPH| [HELP| [FI1% | [SCRN| |FULL| |PART | [GRPH| |HELP|
1.11 CURRENT DATA 5665 1.11 CURRENT DATA 57%65
A A
% % (CAM B1 DESIRE POSITION ©.d@
% [cAM B1 ACTUAL POSITION 28.6 *
% |CAM BZ DESIRE POSITION 12.5 % |cAM B2 DESIRE POSITION 8.8
% |CAM B2 ACTUAL POSITION 13.3 % |cAM B2 ACTUAL POSITION -8.6
% |CAM PHASER 1 DUTY 42.7 % % |cAM PHASER 1 DUTY 8.8 %
% |CAM PHASER 2 DUTY 43.1 % % |CAM PHASER 2 DUTY 8.8 %
OXYGEN SENSOR HEATER ON SHOT TERM FUEL TRIM-B1 5.5 ¥
EGR SYSTEM OFF - LONG TERM FUEL TRIM-B1 3.9 ¥ u
Y Y
[F1% | [sceN]| |[FULL]| [PART | |GRPH| [HELP| |[F1% | [SCRN]| |[FULL| |PART | |GRPH| |HELP|

WWW.DIGITALKHODRO.COM
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FL -88 FUEL SYSTEM
[P0021]
1.11 CURRENT DATA 5865 1.11 CURRENT DATA 59%65
A A
% [CAM B1 DESIRE POSITION 8.8 * |SHOT TERM FUEL TRIM-B1 8.8 ¥
% [CAM B1 ACTUAL POSITION 8.8 * |[LONG TERM FUEL TRIM-B1 1.6 ¥
* % (CAM B1 DESIRE POSITION ©.d
% [CAM BZ ACTUAL POSITION 8.7 * |CAM B1 ACTUAL POSITION 8.8
* [CAM PHASER 1 DUTY .8 % % |CAM BZ DESIRE POSITION 8.8
OHYGEN SENSOR HEATER  ON % |CAM PHASER 1 DUTY 8.8 %
EGR SYSTEM OFF % |CAM PHASER Z DUTY .8 % n
¥
[F1% | [sceN] [FuLL| [PaRT | [GRPH| [HELP] |[F1¥ | [ScBM]| |[FULL| [PaRT | |GRPH| [HELP|

Normal data - idle

Open at idle

1.11 CURRENT DATA 5865 1.11 CURRENT DATA 59%65
A A
% |cAM B1 DESIRE POSITION 18.4 % [SHOT TERM FUEL TRIM-B1 3.9 ¥
% |CAM B1 ACTUAL POSITION 35.3 % [LONG TERM FUEL TRIM-B1 4.7 X
* % |CAM B1 DESIRE POSITION 8.8
% |cAM BZ ACTUAL POSITION 25.4 % [CAM B1 ACTUAL POSITION 8.d
% |CAM PHASER 1 DUTY 44.3 % % (CAM B2 DESIRE POSITION 6.8
% |CAM PHASER 2 DUTY 39.2 % x
OXYGEN SENSOR HEATER  ON % [CAM PHASER 1 DUTY 8.8 %
EGR SYSTEM OFF % |CAM PHASER 2 DUTY 8.8 % ]
¥
|[FIx | [SCBN]| [FULL| [PART | [GRPH| [HELP | [FI% | [scen] [FuLL] [PaRT] [GRPH]| [HELP]

3. Are the "CMPS(B1)" data displayed correctly ?

YES

EGRF600Q

» 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, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "System Inspection" procedure.

SYSTEM INSPECTION

EC74F4B2
1. Visual Inspection
1) Check oil level is O.K.

2) Check oil is contaminated.

3) Check that any oil leakage or blockage is occurred on the parts related to CVVT.

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -89

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  esesecac

1. Check OCV
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

1.11 ACTUATION TEST 12-25

OIL CONTROL VALVE
DURATION UNTIL STOP KEY

METHOD ACTIVATION
CONDITION |IG.HKEY ON
ENGINE OFF

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

|STRT | [STOP|

EGRF600D

5) Has a problem been found ?

YES

P 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.

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

VERIFICATION OF VEHICLE REPAIR  ereoorro

After a repair, it is essential to verify that the fault has been corrected.
1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs
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FL -90 FUEL SYSTEM

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "
5. Are any DTCs present ?
YES
P Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -91

DTC P0012 "A" CAMSHAFT POSITION-TIMING OVER-RETARDED (BANK 1)
DTC P0022 "A" CAMSHAFT POSITION-TIMING OVER-RETARDED (BANK 2)

COMPONENT LOCATION  ersadzas

Refer to DTC P0011.

GENERAL DESCRIPTION  esr7cses

Refer to DTC P0011.

DTC DESCRIPTION  esos643

Figurel. illustrates the method for detecting unresolved phasing steady-state error.

The figure shows two cases, case 1 to the left of the dashed line, and case 2 to the right of the dashed line. In case
1,the duty cycle command is considered high, or above a calibration threshold memorized in PCM. This should cause the
cam phaser to move toward the maximum position, but the position remains at a medium level. The range of positions
considered ° medium’ is defined by calibrations.

In case 2, the duty cycle command is considered low, or below a calibration threshold memorized in PCM. This should
cause the cam phaser to move toward the minimum position, but the position remains at a medium level.

Each of these cases is a phaser position error failure. Each case is also considered to be due to a phaser seizure. When
either case is detected, a timing counter begins to increment. If the counter exceeds a calibration threshold memorized
in PCM, the failure criteria is TRUE.

Another similar diagnostic test is performed to check steady-state error. In this test, no consideration is given to the duty
cycle command versus phaser position. This test is only a check of the phasing position error. In the test, if the phaser
error is greater than a calibration threshold memorized in PCM,a timing counter increments. If the counter exceeds the
calibration threshold memorized in PCMthe failure criteria is TRUE.

Case 1 ] Case 2 .
100% ; ] ’
. T Commanded dwy cycle is
i i high or low (this should move
Dury cycle ! i / the phaser).
I 1
0 i i
i i
Max position [~~~ TTTTTTTTTTTTTTTT T
cam position  VAVMAVMVMAANMAVVINY +—— Phaserts & imedun pasitoin
i : and‘or is not moving
I 1
i i
0 : !
Time

EGRF600F

PCM monitors CAM phaser error while both cam offset is available and cam velocity is below 15CAD/s .If the CAM phaser
does not move although PCM commands OCV duty cycle, PCM determines that a fault exists and a DTC is stored.
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DTC DETECTING CONDITION  ezscoior

Item

Detecting Condition

Possible cause

DTC Strategy

Determines if the phaser is stuck or has
steady-state error

Enable Conditions

Offsets available
Cam velocity below threshold < 15 CAD/s

5 CAD < Cam position { 50 CAD
Duty Cycle > 90%

Case 1
Thresh + Duty Cycle < 10%
old value + Timing Counter > 80
Case 2 « Cam Position error ) 15 CAD

Timing Counter > 80

Diagnosis Time

Continuous
(More than 0.75sec. Test failure for every 90sec tests)

MIL On Condition .

2 Driving Cycles

Engine OIl

ocv

CVVT stuck

PCM

SCHEMATIC DIAGRAM  essrsaea

Refer to DTC P0011.

SIGNAL WAVEFORM AND DATA  eeccsces

Refer to DTC P0011.

MONITOR SCANTOOL DATA  esorzees

Refer to DTC P0011.

SYSTEM INSPECTION

1. Visual Inspection

E7620D4E

1) Check oil level is O.K.

2) Check oil is contaminated.

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  ecereesa

1. Check OCV

1) Connect scantool and IG "ON"

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -93

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

1.11 ACTUATION TEST 12725

OIL CONTROL VALVE
DURATION UNTIL STOP EKEY

METHOD ACTIVATION
CONDITION |IG.HKEY ON
ENGINE OFF

PRESS [STRT1, IF YOU aRE READY ¢
SELECT TEST ITEM USING UP-DOUN KEY

[STRT | [STOP|

EGRF600H

5) Has a problem been found ?

YES

P 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.

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

VERIFICATION OF VEHICLE REPAIR es7easp

Refer to DTC P0011.
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FL -94 FUEL SYSTEM

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

COMPONENT LOCATION  eoararss

EGRF990F

GENERAL DESCRIPTION 14052

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

DTC DESCRIPTION  eoas2za

Tooth offsets are learned, updated, stored and initialized. For a given cam target wheel and systemcalibration, the tooth
offsets should maintain relatively steady values. If the values of tooth offsets are observed to drift outside of an established
range, then a failure is present for measuring cam phasing.

This diagnosis is to verify that learned tooth offsets are within an acceptable range.

PCM monitors tooth offset while no active faults is present.If the tooth offsets is out of threshold during more than 6 offset
learning for 36 offset learning, PCM determines that a fault exists and a DTC is stored.
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DTC TROUBLESHOOTING PROCEDURES FL -95

DTC DETECTING CONDITION  eecesios

Item Detecting Condition Possible cause
DTC Strategy « Determines if CAM target is aligned correctly to crank
Enable Conditions * No active faults
Case 1 » Real Offset Value < Min. Cam Offset
Thresh programmed in PCM + CKPS, CMPS
old value s CWT
» Real Offset Value » Max. Cam Offset Y o
Case 2 .
programmed in PCM Timing Misalignment
« PCM
» Continuous
Diagnosis Time (More than 6 offset learning failure for 36
offset learning )
MIL On Condition e 2 driving Cycles
SCHEMATIC DIAGRAM  eaepeeaz
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CKPS (C129) PCM (C144-B)
) = Terminal Connected to Funtion
121 - CKPS [HIGH] 1 PCM C144-B (41) CKPS [LOW] Signal
1 ~ 2 PCM C144-B (21) | CKPS [HIGH] Signal
[41 - ckPs [LOW]
S N
J—%
[HARNESS CONNECTORS] C DOCHOCOEEOC000000000
DDEYDHODEDDDD DA DD DE D)
= i W )
69169686 7E616o164)63)621ENE0NANABNA AcKasXa4a31a2)
/ e BTN ENEBENEEENENE6D
J 1L N
CKPS C144-B
PCM

EFBF246A
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[CIRCUIT DIAGRAM]
CMPS [BANK 1]

PCM (C144-B)

(C105-1)
2 Elg
Dop— e
1 (32

CMPS [BANK 2]

(C105-2)
2 E17
Dop—
1 [is

- GND

- CMPS [Bank 1] Signal

- Reference Voltage (+5V)

- GND

- CMPS [Bank 2] Signal

- Reference Voltage (+5V)

[HARNESS CONNECTORS]

C105-1

C105-2

CMPS [BANK 1] CMPS [BANK 2]

[CONNECTION INFORMATION]

CMPS [BANK 1]

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

CMPS [BANK 2]

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

U

1

(7

e O BEEON000000060.
DODDIOODD QHDDDD.  _BDD

= i i )

PO9EEEDOH0ERDOEEERD
BET00CCEEEOCCECE0CCE

J o LT

C144-B

PCM

SIGNAL WAVEFORM AND DATA
S 2.0 0

CKPS sighal

2.8 VY
CMPS(B1) Signal .

E67BB7AC

[zoOM] [CURS | [HEMO] [RECD]

EFBF244A

This example shows a typical Crankshaft Position Sensor(CKPS)
and Camshaft Position Sensor(CMPS) waveform at idle.

If the Cam Phasing is generated by PCM, the offset of cam
target wheel tooth varies against 58X reference tooth of CKPS.
Cam phasing can be detected from offset variation.

]nﬁnu]
EFBF600B
MONITOR SCANTOOL DATA  &reooos
1. Connect scantool and warm -up the engine until normal operating temperature.
2. Monitor "CAM, Engine speed" on service data.
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DTC TROUBLESHOOTING PROCEDURES FL -97
1.11 CURRENT DATA 17%78 1.11 CURRENT DATA 5665
A A
e RPH 688 rpn || % [CaM B1 ACTUAL POSITION 8.2
 [TARGET IDLE RPH 612 . Srpn % [caM B2 DESIRE POSITION 8.8
INJECTION TIME-CYL1 1.8 BPW % |CAM B2 ACTUAL POSITION 8.8
INJECTION TIME-CYLZ 1.9 BPW % |CAM PHASER 1 DUTY 8.8 %
INJECTION TIME-CYL3 1.8 BPW % |CAM PHASER 2 DUTY 8.8 %
INJECTION TIME-CYL4 1.9 BPW OXYGEN SENSOR HEATER ON
INJECTION TIME-CYLS 1.8 BPW EGR SYSTEM OFF -
Y Y
[FI1% | [SCRN]||FULL| |PART | |GRPH| |HELP| [F1% | [sceN| [FULL| |PART| |GRPH| [HELP|

EGRF9870

3. Arethe "CMPS(B1) & Engine RPM" data displayed correctly ?

YES

» 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, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Terminaal and connector inpection" procedure.

TERMINAL AND CONNECTOR INSPECTION  e7srecar

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

» 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, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

P Go to "System inspection” procedure.

SYSTEM INSPECTION  ecsarsis

1. Check CMPS
1) IG "OFF" & Disconnect CMPS connector.

2) 1G "ON" & Measure voltage between terminal 1,2 & 3 of CMPS(B1) harness connector and chassis ground.
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FL -98 FUEL SYSTEM

Specification :

Terminal 1. approx. 5V
Terminal 2. approx. below 1V
Terminal 3. approx. 5V

3) Is the measured voltage within specification ?
YES

» Go to Check "CKPS" as follow.

» Repair or replace as necessary and then go to " Verification of Vehicle Repair" procedure.
2. Check CKPS
1) 1G "OFF" and disconnect CKPS connector.

2) IG"ON" & Measure voltage between terminal 1 & 2 of CKPS harness connecotor and chassis ground.

Specification : Approximately 1.4V

3) 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  ercesoea

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.
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DTC TROUBLESHOOTING PROCEDURES FL -99

SPECIFICATION :

rR Y 2.6V cH BIENHY

1. CKPS Signal LOW
2. CKPS Signal HIGH

|| || |
a(l i ||||

N — 1. Sensor Power
F 2. Sensor Ground
3. CMPS Signal

0006
ZANIVAN

_m Iéooﬁl |'cuﬁs|'|ni:no'| IhEdnl '| HENU '|

EGRF987R

4) Is the measured signal waveform O.K ?

YES

P 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 memaorized
by PCM.
Before or after testing PCM on the vehicle, use this function to reuse the PCM on the others.

» Go to "Timing Mark Inspection" procedure as follow.
2. Timing Mark Inspection.

1) IG "OFF" and check the timing mark is correctly aligned.
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FL -100 FUEL SYSTEM
REFERENCE :

KGRF305C

2) Is the timing mark correctly aligned ?

YES

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

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
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DTC TROUBLESHOOTING PROCEDURES FL -101

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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FL -102 FUEL SYSTEM

DTC P0018 CRANKSHAFT POSITION-CAMSHAFT POSITION CORRELATION
(BANK 2 SENSOR A)

COMPONENT LOCATION  ear2aiee

EGRF6000

GENERAL DESCRIPTION  ea74sr0

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

DTC DESCRIPTION  erssseso

Tooth offsets are learned, updated, stored and initialized. For a given cam target wheel and systemcalibration, the tooth
offsets should maintain relatively steady values. If the values of tooth offsets are observed to drift outside of an established
range, then a failure is present for measuring cam phasing.

This diagnosis is to verify that learned tooth offsets are within an acceptable range.

PCM monitors tooth offset while no active faults is present. If the tooth offsets is out of threshold during more than 6 offset
learning for 36 offset learning, PCM determines that a fault exists and a DTC is stored.
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DTC DETECTING CONDITION

E53F6AD6

Iltem

Detecting Condition

Possible cause

DTC Strategy

Determines if CAM(B2) target is aligned
correctly to crank

Enable Conditions

No active faults

Case 1
Thresh

Real Offset Value < Min. Cam Offset
programmed in PCM

CKPS, CMPS(B2)

old value
Case 2

Real Offset Value ) Max. Cam Offset
programmed in PCM

CWT
Timing Misalignment
PCM

Diagnosis Time

Continuous
(More than 6 offset learning failure for 36
offset learning )

MIL On Condition

2 driving Cycles

SCHEMATIC DIAGRAM

E547DD47

CKPS (C129)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

PCM (C144-B)

Terminal

Connected to Funtion

[21 - CKPS [HIGH]

1

PCM C144-B (41) | CKPS [LOW] Signal

[41 - cKPS [LOW]

2

PCM C144-B (21) | CKPS [HIGH] Signal

[

[HARNESS CONNECTORS]

=
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PCM
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FUEL SYSTEM

[CIRCUIT DIAGRAM]
CMPS [BANK 1]

PCM (C144-B)

(C105-1)
2 Elg
Dop— e
1 (32

CMPS [BANK 2]

(C105-2)
2 E17
Dop—
1 [is

- GND

- CMPS [Bank 1] Signal

- Reference Voltage (+5V)

- GND

- CMPS [Bank 2] Signal

- Reference Voltage (+5V)

[HARNESS CONNECTORS]

C105-1

C105-2

CMPS [BANK 1] CMPS [BANK 2]

[CONNECTION INFORMATION]

CMPS [BANK 1]

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

CMPS [BANK 2]

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

U

1

(7

e O BEEON000000060.
DODDIOODD QHDDDD.  _BDD

= i i )

PO9EEEDOH0ERDOEEERD
BET00CCEEEOCCECE0CCE

J o LT

C144-B

PCM

SIGNAL WAVEFORM AND DATA
S 2.0 0

CKPS sighal

2.8 VY
CMPS(B1) Signal .

E3FC2888

[zoOM] [CURS | [HEMO] [RECD]

EFBF244A

This example shows a typical Crankshaft Position Sensor(CKPS)
and Camshaft Position Sensor(CMPS) waveform at idle.

If the Cam Phasing is generated by PCM, the offset of cam
target wheel tooth varies against 58X reference tooth of CKPS.
Cam phasing can be detected from offset variation.

]nﬁnu]
EFBF600B
MONITOR SCANTOOL DATA  essecrsr
1. Connect scantool and warm -up the engine until normal operating temperature.
2. Monitor "CAM, Engine speed" on service data.
WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -105
1.11 CURRENT DATA 17%78 1.11 CURRENT DATA 56/65
A A
A RPH 608 rpn I % |CAM B1 ACTUAL POSITION 8.2
% [TARGET IDLE RPM 612. 5rpn % |CAM B2 DESIRE POSITION 8.8
INJECTION TIME-CYL1 1.8 BPW % |CAM B2 ACTUAL POSITION 8.8
INJECTION TIME-CYLZ2 1.9 BPW % |CAM PHASER 1 DUTY 8.8 %
INJECTION TIME-CYL3 1.8 BPY % |CAM PHASER 2 DUTY 8.8 %
INJECTION TIME-CYL4 1.9 BPU OXYGEN SENSOR HEATER ON
INJECTION TIME-CYLS 1.8 BPU EGR SYSTEM OFF .
Y Y
[F1% | [ScEN]| [FULL| |PART | |GRPH| [HELP| |[F1% | [ScEN]| |[FULL| |PART | |GRPH| [HELP|

EGRF600K

3. Arethe "CMPS(B2) & Engine RPM" data displayed correctly ?

YES

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

» Go to "Terminaal and connector inpection" procedure.

TERMINAL AND CONNECTOR INSPECTION  eessz0aa

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

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

3. Has a problem been found?

YES

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

» Go to "System Inspection” procedure.

SYSTEM INSPECTION  esorests

1. Check CMPS
1) IG "OFF" & Disconnect CMPS connector.

2) IG"ON" & Measure voltage between terminal 1,2 & 3 of CMPS(B2) harness connector and chassis ground.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -106 FUEL SYSTEM

Specification :

Terminal 1. approx. 5V
Terminal 2. approx. below 1V
Terminal 3. approx. 5V

3) Is the measured voltage within specification ?
YES

» Go to Check "CKPS" as follow.

» Repair or replace as necessary and then go to " Verification of Vehicle Repair" procedure.
2. Check CKPS
1) 1G "OFF" and disconnect CKPS connector.

2) IG"ON" & Measure voltage between terminal 1 & 2 of CKPS harness connecotor and chassis ground.

Specification : Approximately 1.4V

3) 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  Eu2rssc

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.
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DTC TROUBLESHOOTING PROCEDURES FL -107

SPECIFICATION :

rR Y 2.6V cH BIENHY

1. CKPS Signal LOW
2. CKPS Signal HIGH

|| || |
a(l i ||||

N — 1. Sensor Power
F 2. Sensor Ground
3. CMPS Signal

0006
ZANIVAN

_m Iéooﬁl |'cuﬁs|'|ni:no'| IhEdnl '| HENU '|

EGRF987R

4) Is the measured signal waveform O.K ?

YES

P 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 memaorized
by PCM.
Before or after testing PCM on the vehicle, use this function to reuse the PCM on the others

» Go to "Timing Mark Inspection" procedure as follow.
2. Timing Mark Inspection

1) IG "OFF" and check the timing mark is correctly aligned.
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FL -108 FUEL SYSTEM
REFERNCE :

KGRF305C

2) Is the timing mark correctly aligned ?

YES

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

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
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DTC TROUBLESHOOTING PROCEDURES FL -109

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -110 FUEL SYSTEM

DTC P0026 INTAKE VALVE CONTROL SOLENOID
CIRCUIT RANGE/PERFORMANCE (BANK 1)

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

COMPONENT LOCATION  esosraet

" OCV (Bank 1)

, A\ X nnector : GREY
o Q > Q
0JH

2
Connector : BLACK

—
OCV (Bank

EGRF600A

GENERAL DESCRIPTION  Eurrars

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

DTC DESCRIPTION  ecoseese

Small particles in the engine oil may cause the oil control valve to bind or otherwise get stuck at certain spool positions.
A test is used in this diagnostic to detect a stuck valve spool. A cleaning function is then used to try and free the spool. If
unsuccessful, the diagnostic test is failed.

Figure 1. illustrates the principle of the valve stuck diagnostic test. As in the phaser error diagnostic illustration, there are
two cases shown in the figure. The case on the left shows a case where the dutycycle is above a calibration threshold,
yet the phaser position is near the minimum position. Under normal operation, such a duty cycle command would move
the phaser toward its maximum position.The case on the right shows the opposite situation. The duty cycle command is
below a threshold, yet the phaser position is near its maximum.
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DTC TROUBLESHOOTING PROCEDURES FL -111
Case 1l Case 2

100% |

i . Duty cycle is 'medium’

Lo and opposing phaser

Dury cycle ! o direction and position.
0 i
Max position :

Cam position

Phaser has drifted to
maximum or minimum
position in spite of
duty cycle.

Time

EGRF600S

PCM monitors OCV stuck while cam offset is available and Valve cleaning is not in progress .If the PCM detects that CAM
position angle is over 20 CAD(Crank Angle Degree) than expected cam positionthat PCM controls the OCV while cam
position is in designated crank angle degree, PCM determines that a faultexists and a DTC is stored.

DTC DETECTING CONDITION  e2g90c4e

Item

Detecting Condition

Possible cause

DTC Strategy

Determines if oil control valve is stuck

Enable Conditions

Valve cleaning not in progress
Offsets available

Cam position » 50 CAD

Case 1 Cam position Error > 20 CAD _
Thresh Timing counter » 56 count * Oil Pressure Loss
old value * OCV seizure
Cam position { 5 CAD « PCM
Case 2 Cam position Error > 20 CAD
Timing counter > 56 count
Diagnosis Time Continuous
9 (More than 0.75sec failure for every 56.25 sec. tests)
MIL On Condition 2 driving Cycle
SPECIFICATION  eeso9p3s
Resistance (R) 6.7 ~ 7.7
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FL -112 FUEL SYSTEM

SCHEMATIC DIAGRAM  esacaess

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C144-B) OCV [BANK 1]
(C156-1) > Terminal Connected to Funtion
EZ _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]
(€156 OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Funtion
m 1 control 1 Main Relay Battery Voltage (B+)
— > MainRelay 2 PCM C144-B (61) | OCV [Bank 2] control
[HARNESS CONNECTORS] P

— 1
DOCHOOVEEDDOO0 000000
| . 0000000000V D ODDDD
N7 N7 = 0 7 )
2 )1 2 )1 o
E(:/\»)j E(:/\»)j P09 2000000EC000
BRI EEDOHRE

.

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

U

EFBF255A

SIGNAL WAVEFORM AND DATA  eo2ssens

FR cHav2v ESR [MEs.8v FR cCHav.2v ENES ME 5.6V
MIN: 12.9 U AVE: 13.9 U HMA¥: 15.8 V MIN:-999.8mU AVE: 7.5 U HMAX: 15.6 V

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

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

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

EGRF600T
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MONITOR SCANTOOL DATA Ensronsa
1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.
3. Monitor "CAM(B1/B2)" status on the service data.
[P0026]
1.11 CURRENT DATA 5665 1.11 CURRENT DATA 5665 1.11 CURRENT DATA 56765
'y 'y A
E4CaM B1 DESIRE POSITION .8 t4lcaM B1 DESIRE POSITION 8.8 B4lcaM B1 DESIRE POSITION 8.8
% |CAM B1 ACTUAL POSITION 8.2 * |CAM B1 ACTUAL POSITION 8.8 * |CAM B1 ACTUAL POSITION 8.2
% |CAM BZ DESIRE POSITION 8.8 % |CAM BZ DESIRE POSITION 8.8 % |CAM B2 DESIRE POSITION 8.8
% |CAM BZ ACTUAL POSITION 8.8 % |CAM BZ ACTUAL POSITION -8.7 % |CAM B2 ACTUAL POSITION 8.8
% |CAM PHASER 1 DUTY 8.8 % * |CAM PHASER 1 DUTY 8.8 % % |CAM PHASER 1 DUTY 8.8 %
* |CAM PHASER 2 DUTY 8.8 % % |CAM PHASER 2 DUTY 8.8 % % |CAM PHASER 2 DUTY 8.8 %
OXYGEN SENSOR HEATER oM OXYGEM SENSOR HEATER oM OXYGEN SENSOR HEATER ON
ECR SYSTEH OFF " |Ecr svsTEN OFF "1 |Ecr sysrEn OFF .
\d \d Y
[F1x | [scen] [FuLL] [PaRT] [GRPH]| [HELP] [F1x | [scen] [FuLL] [PaRT] [GRPH]| [HELP] [Fix |[scen] [FuLL] [PaRT] [GRPH] [HELP]
Normal data - idle Open circuit(CAM B1) - idle Normal data - acceleration
EGRF600U
[P0028]
1.11 CURRENT DATA 5865 1.11 CURRENT DATA 59%65 1.11 CURRENT DATA 58/65
i I A
% |CAM B1 DESIRE POSITION ©.8 % |SHOT TERM FUEL TRIN-B1 8.8 % % |cAM B1 DESIRE POSITION 18.4
* |CAM B1 ACTUAL POSITION ©.8 % |LONG TERM FUEL TRIM-B1 1.6 X * |cAM B1 ACTUAL POSITION 35.3
ellcan B2 DESIRE POSITION 0.8 % |CAM B1 DESIRE POSITION ©.8 E3can B2 DESIRE POSITION 36.7
% |CAM B2 ACTUAL POSITION @.7 ¥ |CAH B1 ACTUAL POSITION ©.8 * |cAM BZ ACTUAL POSITION 25.4
% |CAM PHASER 1 DUTY 8.8 % % |CAM B2 DESIRE POSITION ©.8 * |CAM PHASER 1 DUTY 44.3 %
% |CAM PHASER 2 DUTY 8.8 % elcan BZ ACTUAL POSITION ©.8 * |CAM PHASER 2 DUTY 39.2 %
OXYGEN SENSOR HEATER  ON % |CAM PHASER 1 DUTY 8.8 % OXYGEN SENSOR HEATER  ON
EGR SYSTEM OFF * |CcAM PHASER Z DUTY 8.8 % = EGR SYSTEM OFF
A
[Fix | [SceN] [FULL] [PART | [GRPH| [HELP | [F1% | [sceN]| [FULL] [PART ]| [GRPH| [HELP] [F1% | [scBN] [FULL| [PART | [GRPH] [HELP|

Normal data - idle

Open circuit(CAM B1) - idle

4. Are the "CMP(B1/B2)" data displayed correctly ?

YES

Normal data - acceleration

EGRF601A

P 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, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION

E48C5924

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.
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FL -114 FUEL SYSTEM

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  ecoi7saa

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

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

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.

P Check short to ground between Main Relay and OCV.

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

CONTROL CIRCUIT INSPECTION  eoosorrs

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.

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.
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DTC TROUBLESHOOTING PROCEDURES FL -115

SYSTEM INSPECTION  eseoaspa
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 ?

YES

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

» Go to "Component Inspection” procedure

COMPONENT INSPECTION  ee7speas
1. OCV Inspection
1) IG "OFF" & Disconnect OCV connector.

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

SPECIFICATION :

Resistance () 6.7 ~ 7.7

I\ /I 1. OCV Power
E(}/ \2>3— 2. OCV Control

EFBF991C

3) Is the measured resistance within specification?

YES

» Go to "Actuation Test" as follow.

» 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. Actuation Test

1) 1G "OFF" and connect OCV connector

2) 1G "ON" & ENG "OFF"
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FL -116 FUEL SYSTEM

3) Check that click sound can be heard when actuation operates with scantool.

1.11 ACTUATION TEST 12725

OIL CONTROL VALVE

DURATION UNTIL STOF KEY

METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF ¥YO0U ARE READY *
SELECT TEST ITEM USING UP-DOWN KEY

[STRT| [sTOP|

EGRF600Y

4) Does the OCV operate corectly when actuation operates ?

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 to reuse the PCM on the others.

» 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  escaoros

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

1.

2.

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

Using a Scantool, Clear the DTCs

Operate the vehicle within conditions noted in the freeze frame data or enable conditions
Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -117
IDTC P0031 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 1)

COMPONENT LOCATION  e2scrs04

EGRF601B

GENERAL DESCRIPTION  ecseiees

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 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.

DTC DESCRIPTION  eoroazss

If the HO2S heater output voltage is lower than threshold value for more than 5 seconds 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  esgscrer

Item Detecting Condition Possible cause

» Detects a short to ground or open circuit of

DTC Strategy 02 sensor heater circuit output

* No disabling Faults Present

Enable Conditions * Engine Running » Poor Connection
e 11V < Ignition Voltage < 16V * Open in Power Circuit
« Enable Time delay = 0.5sec » Open or short to ground

in control circuit

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

SPECIFICATION

E974C936

Heater

Resistance (Q)

9.6 £ 15

EAD980D3

SCHEMATIC DIAGRAM

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
LfUIIh 2 7o
3
[ s
4 ! Go
HO2s [B2/S1] (C138) ~ Main Relay
1
NN g
3
|—|S} 51
4 ; Go
HO2s [B1/S2] (C139) ~ Main Relay
1
LA i
3
|—S} [50
4 G
v
HO2S [B2/S2] (C140) ~ Main Relay
1
2
L ®
|—|S! [52
4 ! Go
Main Relay
[HARNESS CONNECTORS]
YAYAY
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 Funtion
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 Funtion
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 Funtion
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 Funtion
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

R

i

[

(20NN XX DEE D)
DOSYOODED DDHODDDE

ﬁ'i I
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)

PEONHC000000NDRED
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PCM
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DTC TROUBLESHOOTING PROCEDURES FL -119

SIGNAL WAVEFORM AND DATA  exriers

rR_ [l e.2v 288 . Fr [ 1.ev zes [ K
...... : '.....f......f.......HP..%TS..(.E.‘l...S})E.'QI‘%'..... MIN: AVE: MAX:

MIN: AVE: MAX:

HO25(81S2) signél

: HOZS(BlSZ) heater

%Y [zoon] [curs] [RECD] [MENU] _m Izoonl Icunsl [RECD] [MENU]

EGRF601C

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 SCANTOOL DATA  Esssazes
1. 1G "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3.  Monitor "HO2S(B1/S1)" status on the service data.

1.11 CURRENT DATA 35/78 1.11 CURRENT DATA 35/78
& &
02 HEATING CURR.-B1S1 8.6 A *
% (02 HEATING DUTY -B1S1 95 X % (02 HEATING DUTY -B1S1 8.8 ¥
% (02 HEATING CURR.-B1SZ 8.5 A % (02 HEATING CURR.-B1SZ ©.5 q
% (02 HEATING DUTY -Bisz 95 X - % (02 HEATING DUTY -B1S2 93 X n
* [0Z HEATING CURR.-B2S1 ®8.5 A % (02 HEATING CURR.-B2S1 8.5 A
% (02 HEATING DUTY -B2S1 95 X % (02 HEATING DUTY -B2S1 95 X%
0Z SENSOR SIGNAL-BZ2SZ  78Z.mV 02 SENSOR SIGNAL-B2SZ  782.mU
02 HEATING CURR.-B2S2 8.5 A 02 HEATING CURR.-B2S2 8.5 A
¥ ¥
[FI® | [SCRN| [FULL| |PART | |GRPH| |HELP| [F1% | [SCRN| |FULL| |PART | |GRPH| |HELP|

EGRF601D

4. Is the "HO2S Heater(B1/S1)" data displayed correctly ?

YES

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

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -120 FUEL SYSTEM

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  eeorcsco

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  epzcosca

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  e7angnon
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 ?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -121

» 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) IG "OFF" and disconnect HO2S(B1/S1) and PCM connector.

2) Measure resistance between terminal 2 of HO2S(B1/S1) harness connector and terminal 70 of PCM harness
connector.

Specification : Approx. below 12

3) Is the measured resistance within specification ?

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

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

COMPONENT INSPECTION  ecass11c
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 (R) 9.6 £ 1.5

1. HO2S(B1/S1) Heater Power
2. HO2S(B1/S1) Heater

3. HO2S5(B1/S1) Signal

4. Sensor Ground

EFBF601H

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 -122 FUEL SYSTEM

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 to reuse the PCM on the others.

» 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  esscosoo

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -123
IDTC P0032 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 1)

COMPONENT LOCATION  eepgosos

Refer to DTC P0031.

GENERAL DESCRIPTION  ecasrpas

Refer to DTC P0031.

DTC DESCRIPTION  ecsscoes

If the HO2S heater output voltage is higher than threshold value for more than 5 seconds 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  ezsepsrs

Item Detecting Condition Possible cause

« Detects a short to battery in O2 sensor

DTS Shatedy heater circuit output

No disabling Faults Present
Engine Running

11V < Ignition Voltage = 16V
Enable Time delay = 0.5sec

» Poor Connection

 short to battery in control
circuit

Threshold value  short to battery  HO2S(B1/S1)

« PCM

Enable Conditions

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

MIL On Condition e 2 Driving Cycles

SPECIFICATION  esieieo

Refer to DTC P0031.

SCHEMATIC DIAGRAM  earpass

Refer to DTC P0031.

SIGNAL WAVEFORM AND DATA  ezs2ci4

Refer to DTC P0031.

MONITOR SCANTOOL DATA  ewrenr

Refer to DTC P0031.

TERMINAL AND CONNECTOR INSPECTION  esaseeas

Refer to DTC P0031.
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FL -124 FUEL SYSTEM
POWER CIRCUIT INSPECTION  eessecoo

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.

P Check output voltage from alternator then repair or replace as necessary. Go to "Verification of Vehicle Repair”
procedure.

CONTROL CIRCUIT INSPECTION  &spoooce

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. 0 V

4. Is the measured voltage within specification ?

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

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

COMPONENT INSPECTION  es2azssa
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 (R) 96 + 15
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DTC TROUBLESHOOTING PROCEDURES FL -125

1. HO2S(B1/S1) Heater Power
2. HO2S(B1/S1) Heater

3. HO2S(B1/S1) Signal

4. Sensor Ground

EFBF601H

3) Is the measured resistance within specification ?

YES

P 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 to reuse the PCM on the others.

» 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  essopses

Refer to DTC P0031.
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FL -126 FUEL SYSTEM
IDTC P0037 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 2)

COMPONENT LOCATION  esscres2

Ny

HO2S (Bank 1/Sensor 2)

N\

EGRF601J

GENERAL DESCRIPTION  ecazssra

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter which is able to detect the 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 fluctu-
ations 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  e4130808

If the HO2S heater output voltage is lower than threshold value for more than 5 seconds 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  Eis00870

Item Detecting Condition Possible cause

» Detects a short to ground or open circuit of

DTC Strategy 02 sensor heater circuit output

* No disabling Faults Present

Enable Conditions « Engine Running » Poor Connection
e 11V < Ignition Voltage < 16V * Open in Power Circuit
» Enable Time delay = 0.5sec » Open or short to ground
. in control circuit
Threshold value  short to ground or open circuit . HO2S(B1/S2)
» Continuous « PCM
Diagnosis Time (More than 5 seconds failure for every
10 seconds test )
MIL On Condition e 2 Driving Cycles
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DTC TROUBLESHOOTING PROCEDURES FL -127
SPECIFICATION  eieeasoc
Heater
Resistance (R) 96+ 15
ED64AOE3
SCHEMATIC DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Funtion
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 [BL/S1] Signal
v 130 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Funtion
1 Main Rel Battery Volt B
L 2 E?- Heater [B2/S1] Control ain reray attery Voliage (B+)
3 = _ 2 PCM C144-B (67) Heater [B2/S1] Control
PS . ,‘:5 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 1283 Ghb 4 PCM C144-B (28) Sensor ground
HO2s [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Funtion
L 2 = 1 Main Relay Battery Voltage (B+)
{74 - Heater [B1/S2] Control
3 = 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= - 150 - HO2S [B1/S2] Signal 3 PCM C144-B (50) | HO2S [B1/S2] Signal
3 [31-GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Funtion
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
( DOOHHOBEBDH DO 0000006
o DEEDHEEREE DOODEED
(aX3X2XD = i )
E969EENEEEEIE4E3) a8)(a7)acYasXaaxastaz)aD)
e DVEVCE, , 0O 08 SO
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 -128

021- 62 99 92 92

FUEL SYSTEM

SIGNAL WAVEFORM AND DATA

ESD17E9A

FR

Elez2v 288 -EEI'J

HOZS(BlSl)&gna

| RECD | '| HENU '|

" %) [zoon] [curs]|

FR [N 1.ev 2ze8s [ GEK
MIN AVE: HAK:

AVE: MAaX:

_m Izoonl Icunsl

|RECD| [MENU]

EGRF601C

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 SCANTOOL DATA
1.
2.

3.

E7876189

IG "OFF" & connect scantool.

ENG "ON" and warm -up the engine to normal operating temperature.

Monitor "HO2S(B1/S2)" status on the service data.

1.11 CURRENT DATA 3578 1.11 CURRENT DATA 37/78
A A
% |02 HEATING CURR.-B1S1 8.6 A % |02 HEATING CURR.-B1S1 8.6 A
% |02 HEATING DUTY -B1S1 95 ¥ % |02 HEATING DUTY -BiS1 9 7 %
02 HEATING CURR.-B1SZ 8.5 A 402 HEATING CURR.-B1S2 8.8 A
¥ (02 HEATING DUTY -B1SZ2 9 3 X - ¥ |02 HEATING DUTY -B1SZ2 8.8 X .
% |02 HEATING CURR.-B281 8.5 A % |02 HEATING CURR.-B281 8.6 A
% |02 HEATING DUTY -B281 95 % % |02 HEATING DUTY -B281 9 7 %
02 SENSOR SIGNAL-B28Z  782.mV 02 SENSOR SIGNAL-B2SZ  782.mV
02 HEATING CURR.-B28Z 8.5 A 02 HEATING CURR.-B25Z 8.6 A
Y Y
[F1¥ | [sceN]| |FuLL| |PaRT | |GRPH]| [HELP| |FIX | [sceN||[FuLL| [PaRT | |GRPH| [HELP|

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

YES

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

WWW.DIGITALKHODRO.COM
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s and/or PCM’ s connector or was repaired and PCM
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DTC TROUBLESHOOTING PROCEDURES FL -129

» Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  ezsscsee

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

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

3. Has a problem been found?

YES

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

P Go to " Power Circuit Inspection " procedure

POWER CIRCUIT INSPECTION  ecsssser

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. Is 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  e7asopss
1. Check short to ground in harness.
1) IG "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 ?

YES
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FL -130 FUEL SYSTEM

» 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.

Specification : Approx. below 1Q

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

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

COMPONENT INSPECTION  ecarsera

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 (R) 96 + 15

1. HO2S(B1/S2) Heater Power
2. HO2S(B1/S2) Heater

3. HO2S(B1/S2) Signal

4. Sensor Ground

EFBF987V

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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DTC TROUBLESHOOTING PROCEDURES FL -131

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 to reuse the PCM on the others.

» 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  ess7esar

After a repair, it is essential to verify that the fault has been corrected.
1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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FL -132 FUEL SYSTEM
IDTC P0038 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 2)

COMPONENT LOCATION  e7o7449%

Refer to DTC P0037.

GENERAL DESCRIPTION  eossos77

Refer to DTC P0037.

DTC DESCRIPTION  eseoesas

If the HO2S heater output voltage is higher than threshold value for more than 5 seconds 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  eearizes

Item Detecting Condition Possible cause

e Detects a short to battery in O2 sensor

R G iliaeoy heater circuit output

No disabling Faults Present
Engine Running

11V < Ignition Voltage < 16V
Enable Time delay = 0.5sec

e Poor Connection

 short to battery in control
circuit

Threshold value » short to battery * HO2S(B1/S2)

« PCM

Enable Conditions

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

MIL On Condition e 2 Driving Cycles

SPECIFICATION  e7e2a464

Refer to DTC P0037.

SCHEMATIC DIAGRAM  ei246370

Refer to DTC P0037.

SIGNAL WAVEFORM AND DATA  erasssoo

Refer to DTC P0037.

MONITOR SCANTOOL DATA  ezsuene

Refer to DTC P0037.

TERMINAL AND CONNECTOR INSPECTION  eisi4637

Refer to DTC P0037.
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DTC TROUBLESHOOTING PROCEDURES
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FL -133

POWER CIRCUIT INSPECTION  eacrisse

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. Is 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  eseaoes

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.

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

COMPONENT INSPECTION

E3E9CE08

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 (X )

9.6 £ 1.5
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FL -134 FUEL SYSTEM

1. HO2S(B1/S2) Heater Power
2. HO2S(B1/S2) Heater

3. HO2S(B1/S2) Signal

4. Sensor Ground

EFBF987V

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.

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 to reuse the PCM on the others.

» 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  Eecossson

Refer to DTC P0037.
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DTC TROUBLESHOOTING PROCEDURES FL -135
IDTC P0051 HO2S HEATER CIRCUIT LOW (BANK 2 / SENSOR 1)

COMPONENT LOCATION  eor7eos0

EGRF601Q

GENERAL DESCRIPTION  eaareops

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 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.

DTC DESCRIPTION  esceoess

If the HO2S heater output voltage is lower than threshold value for more than 5 seconds 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  eoasascr

Item Detecting Condition Possible cause

« Detects a short to ground or open circuit of

DTC Strategy 02 sensor heater circuit output

» No disabling Faults Present

Enable Conditions « Engine Running » Poor Connection
e 11V < Ignition Voltage < 16V » Open in Power Circuit
* Enable Time delay = 0.5sec » Open or short to ground
- in control circuit
Threshold value  short to ground or open circuit . HO2S(B2/S1)
» Continuous « PCM
Diagnosis Time (More than 5 seconds failure for every
10 seconds test )
MIL On Condition « 2 Driving Cycles
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FL -136

021- 62 99 92 92

FUEL SYSTEM

SPECIFICATION

E61FC1C9

Heater

Resistance (Q)

9.6 £ 15

E06C43BE

SCHEMATIC DIAGRAM

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
LfUIIh 2 7o
3
[ s
4 ! Go
HO2s [B2/S1] (C138) ~ Main Relay
1
NN g
3
|—|S} 51
4 ; Go
HO2s [B1/S2] (C139) ~ Main Relay
1
LA i
3
|—S} [50
4 G
v
HO2S [B2/S2] (C140) ~ Main Relay
1
2
L ®
|—|S! [52
4 ! Go
Main Relay
[HARNESS CONNECTORS]
YAYAY
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 Funtion
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 Funtion
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 Funtion
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 Funtion
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

R

i

[

(20NN XX DEE D)
DOSYOODED DDHODDDE

ﬁ'i I

i

i

)

PEONHC000000NDRED
oo T oo o Coeeen

J LT

C144-B
PCM
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DTC TROUBLESHOOTING PROCEDURES FL -137
SIGNAL WAVEFORM AND DATA kcrranes

FR M 8.2V 2858 re B 1.ev ze8s [MESBCEE
______ Lo }1'2$£32§; Si'a[i I MIN: AVE: MAN:

MIN: AVE: HMak:

_m |zﬁoﬁ| |'cuh5|' " |1.=IEC.D|.|I1E.HU.|

' | RECD | '| HENU '|

I3 [zoon] [curs]

EGRF601R
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 SCANTOOL DATA

E1E9100F

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3.  Monitor "HO2S(B2/S1)" status on the service data.

1.11 CURRENT DATA 39%78 1.11 CURRENT DATA 39%78

i i
% |02 HEATING CURR.-B1S1 8.6 A % |02 HEATING CURR.-B1S1 8.6 A
* |02 HEATING DUTY -Bi181 9 2 X * |02 HEATING DUTY -B18S1 9 2 X
% |02 HEATING CURR.-B1S2 8.6 A % |02 HEATING CURR.-B1S2 8.6 A
% |02 HEATING DUTY -B1S2 9 2 X % |02 HEATING DUTY -BiS2 9 2 ¥

2802 HEATING CURR.-B2S1 8.5 A N 402 HEATING CURR.-B2S1 8.8 A u
% |02 HEATING DUTY -B2S1 9 8 X % |02 HEATING DUTY -B2S1 9.8 X
% |02 HEATING CURR.-B2S2 8.5 A % |02 HEATING CURR.-B2S2 8.5 A
% |02 HEATING DUTY -B2S2 98 X % |02 HEATING DUTY -B2S2 98 %

¥ ¥

[F1¥ | [sceN| [FuLL] [PaRT]| [GRPH| [HELP] [FIX | [SCRN| [FULL| |PART | |[GRPH| [HELF|

Normal data - idle

Open circuit(HO2S heater-B2S1)

EGRF601S

4. Is the "HO2S Heater(B2/S1)" data displayed correctly ?

YES

P 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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FL -138 FUEL SYSTEM

» Go to "Terminal and Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  esresse7

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 " as follows

POWER CIRCUIT INSPECTION  eessoso7

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  esrripso
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 ?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -139

» 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) IG "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.

Specification : Approx. below 12

3) Is the measured resistance within specification ?

YES
» Go to HO2S(B2/S1) "Component Inspection” procedure.

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

COMPONENT INSPECTION  essreste
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 (R) 9.6 £ 1.5

1. HO2S(B2/S1) Heater Power
2. HO2S(B2/S1) Heater

3. HO2S(B2/S1) Signal

4. Sensor Ground

EFBF601W

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 -140 FUEL SYSTEM

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 to reuse the PCM on the others.

» 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  emroies

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs.

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions.
4. Monitor that all rediness test have been verified as " Complete ".

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -141
IDTC P0052 HO2S HEATER CIRCUIT HIGH (BANK 2 / SENSOR 1)

COMPONENT LOCATION  es7s088a

Refer to DTC P0051.

GENERAL DESCRIPTION  e7rooses

Refer to DTC P0051.

DTC DESCRIPTION  esorisre

If the HO2S heter output voltage is higher than threshold value for more than 5 seconds 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  esaranss

Item Detecting Condition Possible cause

« Detects a short to battery in O2 sensor

DTS Shatedy heater circuit output

No disabling Faults Present
Engine Running

11V < Ignition Voltage = 16V
Enable Time delay = 0.5sec

» Poor Connection

e Short to battery in control
circuit

Threshold value  short to battery  HO2S(B2/S1)

« PCM

Enable Conditions

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

MIL On Condition e 2 Driving Cycles

SPECIFICATION  eeaccazr

Refer to DTC P0051.

SCHEMATIC DIAGRAM  ercozess

Refer to DTC P0051.

SIGNAL WAVEFORM AND DATA  esseass

Refer to DTC P0051.

MONITOR SCANTOOL DATA  epssoe2s

Refer to DTC P0051.

TERMINAL AND CONNECTOR INSPECTION  essseiss

Refer to DTC P0051.
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FL -142 FUEL SYSTEM
POWER CIRCUIT INSPECTION  eenssies

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.

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

CONTROL CIRCUIT INSPECTION  esiaoeos

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.

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

COMPONENT INSPECTION  ecrecser
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 (R) 96 + 15
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DTC TROUBLESHOOTING PROCEDURES FL -143

1. HO2S(B2/S1) Heater Power
2. HO2S(B2/S1) Heater

3. HO2S(B2/S1) Signal

4. Sensor Ground

EFBF601W

3) Is the measured resistance within specification ?

YES

P 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 to reuse the PCM on the others.

» 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  eoresrer

Refer to DTC P0051.
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FL -144 FUEL SYSTEM
IDTC P0057 HO2S HEATER CIRCUIT LOW (BANK 2 / SENSOR 2)

COMPONENT LOCATION  eataiers

EGRF601Y

GENERAL DESCRIPTION  esg71a0e

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter which is able to detect the 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 fluctu-
ations 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  ecsaese

If the HO2S heater output voltage is lower than threshold value for more than 5 seconds 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  esseesie

Item Detecting Condition Possible cause

» Detects a short to ground or open circuit of

DTC Strategy 02 sensor heater circuit output

* No disabling Faults Present

Enable Conditions * Engine Running » Poor Connection
e 11V < Ignition Voltage < 16V * Open in Power Circuit
* Enable Time delay = 0.5sec * Open or short to ground

in control circuit

Threshold value  short to ground or open circuit . HO2S(B2/S2)
» Continuous « PCM
Diagnosis Time (More than 5 seconds failure for every
10 seconds test )
MIL On Condition » 2 Driving Cycles
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DTC TROUBLESHOOTING PROCEDURES FL -145
SPECIFICATION  erssccro
Heater
Resistance (R) 96+ 15
E5AF8663
SCHEMATIC DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Funtion
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 [BL/S1] Signal
v 130 - GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Funtion
1 Main Rel Battery Volt B
L 2 E?- Heater [B2/S1] Control ain reray attery Voliage (B+)
3 = _ 2 PCM C144-B (67) Heater [B2/S1] Control
PS . ,‘:5 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 1283 Ghb 4 PCM C144-B (28) Sensor ground
HO2s [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Funtion
L 2 = 1 Main Relay Battery Voltage (B+)
{74 - Heater [B1/S2] Control
3 = 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= - 150 - HO2S [B1/S2] Signal 3 PCM C144-B (50) | HO2S [B1/S2] Signal
3 [31-GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140) ~ Main Relay HO2S [B2/S2]
1 Terminal Connected to Funtion
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
( DOOHHOBEBDH DO 0000006
o DEEDHEEREE DOODEED
(aX3X2XD = i )
E969EENEEEEIE4E3) a8)(a7)acYasXaaxastaz)aD)
e DVEVCE, , 0O 08 SO
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 -146 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esoer7ss

rR i 8.2y 2.88 -m . Fr M 1ev zes [ S
P HOZS(BZSl S|gnal - : MIN: AVE: MAK:
' : : HIN: AVE: MAX:

_izézii'v
3% [zoon] [curs] [RECD] [MENU] _m Izoonl Icunsl [RECD] [MENU]

EGRF601Z

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 SCANTOOL DATA  esnsrior

1. 1G "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3.  Monitor "HO2S(B2/S2)" status on the service data.

1.11 CURRENT DATA 41-78 1.11 CURRENT DATA 41/78
A A
% |02 HEATING CURR.-B1S1 8.5 @A % |02 HEATING CURR.-BiS1 8.5 &
% |02 HEATING DUTY -B1S1 9 4 X % |02 HEATING DUTY -B1S1 9 4 X
% |02 HEATING CURR.-B1S2 8.5 A % |02 HEATING CURR.-B1S2 8.5 &
% |02 HEATING DUTY -B1S2 9 4 % % |02 HEATING DUTY -B1S2 9 4 %
% |02 HEATING CURR.-B281 @.5 A u % |02 HEATING CURR.-B2S1 8.5 A u
% |02 HEATING DUTY -B2S1 9 4 X % |02 HEATING DUTY -B2S1 9 4 %
302 HEATING CURR.-B2sz 0.5 | 02 HEaTING CURR.-Bzsz 0.6 |
% |02 HEATING DUTY -B282 98 X % |02 HEATING DUTY -B2S2 8.8 %
Y Y
[FIX | [ScRN| [FULL| [PART | [GRPH| [HELP | [F1% | [SCRN]| |[FULL| |PART | |GRPH| |HELP |

EGRF987L
4. Is the "HO2S Heater(B2/S2)" data displayed correctly ?

YES

P 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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DTC TROUBLESHOOTING PROCEDURES FL -147

» Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  eszs730e

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

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

3. Has a problem been found?

YES

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

P Go to " Power Circuit Inspection " procedure

POWER CIRCUIT INSPECTION  Eesscaaco

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. Is 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  epsopace
1. Check short to ground in harness.
1) IG "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 ?

YES
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FL -148 FUEL SYSTEM

» 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.

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?
YES
» Go to HO2S(B2/S2) "Component Inspection” procedure.

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

COMPONENT INSPECTION  eisore12
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 (R) 96 + 15

1. HO2S(B2/S2) Heater Power
2. HO2S(B2/S2) Heater

3. HO25(B2/S2) Signal

4. Sensor Ground

EFBF602D
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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DTC TROUBLESHOOTING PROCEDURES FL -149

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 to reuse the PCM on the others.

» 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  enaceresr

After a repair, it is essential to verify that the fault has been corrected.
1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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FL -150 FUEL SYSTEM
IDTC P0058 HO2S HEATER CIRCUIT HIGH (BANK 2 / SENSOR 2)

COMPONENT LOCATION  eoa1s200

Refer to DTC P0057.

GENERAL DESCRIPTION  eszcarse

Refer to DTC P0057.

DTC DESCRIPTION  esapaces

If the HO2S heater output voltage is higher than threshold value for more than 5 seconds 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  ecsocsrc

Item Detecting Condition Possible cause

e Detects a short to battery in O2 sensor

R G iliaeoy heater circuit output

No disabling Faults Present
Engine Running

11V < Ignition Voltage < 16V
Enable Time delay = 0.5sec

e Poor Connection

e Short to battery in control
circuit

Threshold value e Short to battery * HO2S(B2/S2)

« PCM

Enable Conditions

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

MIL On Condition e 2 Driving Cycles

SPECIFICATION  e24eaon0

Refer to DTC P0057.

SCHEMATIC DIAGRAM  ezora0sc

Refer to DTC P0057.

SIGNAL WAVEFORM AND DATA  eaz47084

Refer to DTC P0057.

MONITOR SCANTOOL DATA  escraza

Refer to DTC P0057.

TERMINAL AND CONNECTOR INSPECTION  esssisro

Refer to DTC P0057.
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FL -151

POWER CIRCUIT INSPECTION  euescee

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. Is the measured voltage within specification ?

YES

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

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

procedure.

CONTROL CIRCUIT INSPECTION  Exsposoe

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. 0 V

4. Is the measured voltage within specification ?

YES

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

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

COMPONENT INSPECTION

EFBF5EBB

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 (X )

9.6 £ 1.5

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

1. HO2S(B2/S2) Heater Power
2. HO2S(B2/S2) Heater

3. HO25(B2/S2) Signal

4. Sensor Ground

EFBF602D

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.

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 to reuse the PCM on the others.

» 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  ersiozre

Refer to DTC P0057.
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DTC TROUBLESHOOTING PROCEDURES FL -153

DTC P0076 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 1)
DTC P0082 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 2)

COMPONENT LOCATION  essierea

~ OCV (Bank 1)
{ | Connector : GREY

/
>O\ e\
// O
N\ /// /

— \
OCV (Bank 2) \ K AN
Connector : BLACK \%

EGRF602F

GENERAL DESCRIPTION  easccier

PCM controls OCV(QOil Contol Valve) with PWM (Pulse Width Modulator) signal to change oil passages supplying oil to
CVVT that makes CAM postion changes (advance or retard). OCV is integrated with oil filter and located at the nearest
CVVT on the engine block.

As the cam phaser is advanced and retarded, its position is measured using a toothed wheel.

The wheel is attached to the camshaft, or to the cam phaser rotor. A sensor picks up the signal from the wheel and its
output is read by the engine control unit. A cam signal is generated for each cam phaser on the engine. This requires a
separate toothed wheel and cam sensor combination for each cam phaser. The cam signal and crankwheel signal are
compared as the engine turns, and the phasing position is determined. The position is displayed in crank angle degrees,
relative position from default. This position measurement is used as feedback for the position control software, which
determines the required percent duty cycle commanded to the oil control valve.

DTC DESCRIPTION  ee7ascos

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 Indicatin Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.
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FL -154 FUEL SYSTEM

DTC DETECTING CONDITION  esrr7ace

Item Detecting Condition Possible cause

DTC Strategy » Detects a short to ground or open circuit of OCV circuit

* No disabling Faults Present

» Engine Running

* 11V < Ignition Voltage < 16V
e Enable Time delay = 0.5sec

» Poor Connection
* Open in Power Circuit
* Open or short to ground

Enable Conditions

Threshold value » Short to ground or open circuit in control circuit
» Continuous : Scc‘fltﬂ/
Diagnosis Time (More than 5 seconds failure for every
10 seconds test )
MIL On Condition » 2 Driving Cycles
SPECIFICATION  epacooss
Resistance (R) 6.7 ~ 7.7
SCHEMATIC DIAGRAM  ecrseri7
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C144-B) OCV [BANK 1]
(C156-1) > Terminal Connected to Funtion
EZ - OCtV I[Bank 1] 1 Main Relay Battery Voltage (B+)
contro
XHZ& 1 2 PCM C144-B (62) OCV [Bank 1] control
g Too « 1EIEEED
OCV [BANK 2]
(C156-2) 5 OCV [BANK 2]
[61-0CV [Bank 2] Terminal Connected to Funtion
X‘E‘IZ& 1 control 1 Main Relay Battery Voltage (B+)
> Main Relay 2 PCM C144-B (61) | OCV [Bank 2] control
[HARNESS CONNECTORS] Je—

— 1
DOOHOOVERDDO 000000060
. . 0000000000000
N / N / [ﬁ 1 @ @ D
2 )1 2 )1 & = :
EC/“\)D EC/“\)j EOEEHHERREOERBEHRERRR@
PRI 00eeR0R000000

C
C156-1 C156-2 JL ﬂ g

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

R

EFBF255A

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92
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SIGNAL WAVEFORM AND DATA  eocos62

FR cHan.2v EER MEse8v FE cHae.zv S MEs.ev

HIN: 12.9 UV AVE: 13.9 Y HAX: 15.8 V HIN: =999 8mV AVE: 7.3 U HAX: 15.6 U
FREQ: 666.67 H= DUTY: 75 X% FREQ: 129.83 H= DUTY: 53 X%

HOLD| m |.U0LT|.|GII~ID '| |li3Hl~I.L|.|r1E;HLI.| ' Zoom] [CURS]  |RECD] [MENU]

Fig. 1: Idle
Fig. 2 : Accelleration

EGRF602G

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 SCANTOOL DATA  esessos

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "Cam Duty, Cam Desired Position and Cam Actual Position" on the service data.

[PO0O76]
1.11 CURRENT DATA 56/65 1.11 CURRENT DATA 57%65 1.11 CURRENT DATA 56765
& & A
% [CAM B1 ACTUAL POSITION 8.2 * [LONG TERM FUEL TRIM-B1 1.6 % * [CAM B1 ACTUAL POSITION 28.6
% [CAM B2 DESIRE POSITION 8.8 % |CAM B1 DESIRE POSITION 8.8 % [CAM B2 DESIRE POSITION 12.5
% |CAM B2 ACTUAL POSITION @.8 * % |CAM B2 ACTUAL POSITION 13.3
% (CAM PHASER 1 DUTY 0.8 % % |cAM B2 DESIRE POSITION 8.8 % |CAM PHASER 1 DUTY 2.7 %
% (CAM PHASER 2 DUTY 0.8 % % |CAM B2 ACTUAL POSITION 8.5 % |CAM PHASER 2 DUTY 3.1 %
ONMYGEN SENSOR HEATER  ON % |CAM PHASER 1 DUTY 8.8 % OXYGEN SENSOR HEATER  ON
EGR SYSTEH OFF ® ] % |cam PHASER z DUTY 8.8 % EGR SYSTEM OFF .
Y Y Y
[F1% | [sceN] [FULL] [PaRT | [GRPH| [HELP| [FI% | [scEM] [FULL]| [PART | [GRPH| [HELE] [Fix | [sceM] [FULL] [PART | [GRPH] [HELF]

Normal data - idle Open circuit - idle Normal data - acceleration

EGRF602H
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FL -156 FUEL SYSTEM
[P0O082]
1.11 CURRENT DATA 58765 1.11 CURRENT DATA 58/65 1.11 CURRENT DATA 59%65
& i A
% [cAM B1 DESIRE POSITION 8.8 % [CAM B1 DESIRE POSITION 18.4 % [SHOT TERM FUEL TRIM-E1 8.8 X
* |cAM B1 ACTUAL POSITION 8.8 ® [CAM B1 ACTUAL POSITION 35.3 * |LONG TERM FUEL TRIM-B1 1.6 %
x x x [ce B1 DESTRE POSITION 0.6
% |cAM B2 ACTUAL POSITION 8.7 % |CAM B2 ACTUAL POSITION 25.4 % |CAM B1 ACTUAL POSITION 8.8
* [CAM PHASER 1 DUTY 8.8 % * [CAM PHASER 1 DUTY 44.3 % % [CAM B2 DESIRE POSITION 0.8
% |cAM PHASER 2 DUTY 8.0 X %|CAM PHASER 2 DUTY 39.2 % *
OMYGEN SENSOR HEATER  ON OXYGEN SENSOR HEATER  ON % [CAM PHASER 1 DUTY 8.8 %
EGR SYSTEM OFF u EGR SYSTEM OFF B || % |caM PHASER Z DUTY 8.8 % [
¥ L
[F1® | [sceM]| [FULL]| [PART ] [GRPH] [HELP] [F1% | [sceN] [FULL] [PART | [GRPH] [HELP] [Fix | [sceM] [FULL] [PART | [GRPH| [HELP|

Fig. 1: Normal at idle
Fig. 2: Accelleration at idle
Fig. 3: Open atidle

EGRF602R

4. Are the "CAM" data displayed correctly ?

YES

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

» Go to "Terminal and Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  ere7701

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  esseco

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

3. Measure voltage between terminal 1 of OCV(B1/B2) harness connector and chassis ground.
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DTC TROUBLESHOOTING PROCEDURES FL -157

Specification : B+

4. Is the measured voltage within specification ?
YES

» Go to "Control Circuit Inspection" procedure.

P 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  ecaessa
1. Check short to ground in harness.
1) 1G "OFF" and disconnect OCV connector.
2) 1G "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 ?
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.

2) Measure resistance between terminal 2 of OCV harness connector and terminal 62 of PCM harness connector.

Specification : Approx. below 12

3) Is the measured resistance within specification ?
YES

» Go to "Component Inspection” procedure.

4) P Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
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FL -158 FUEL SYSTEM
COMPONENT INSPECTION  esp7sro2

1. Check OCV
1) 1G "OFF" and disconnect OCV connector.

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

SPECIFICATION :

Resistance (%) 6.7 ~ 7.7

N [ 1. OCV Power
E(}/ \2)9' 2. OCV Control

EFBF991C

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)

4) Repeat this procedure 4 or 5 times to ensure reliability
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DTC TROUBLESHOOTING PROCEDURES FL -159

1.11 ACTUATION TEST 12725

OIL CONTROL VALVE

DURATION UNTIL STOP KEY

HETHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

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

[STRT | [STOP|

EGRF602M

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.

(W] 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 to reuse the PCM on the others

» 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  ecressss

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

1.

2.

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

Using a Scantool, Clear the DTCs
Operate the vehicle within conditions noted in the freeze frame data or enable conditions
Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

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

DTC P0O077 INTAKE VALVE CONTROL SOLENOID CIRCUIT HIGH (BANK 1)
DTC P0083 INTAKE VALVE CONTROL SOLENOID CIRCUIT HIGH (BANK 2)

COMPONENT LOCATION  ewrseos

Refer to DTC P0076.

GENERAL DESCRIPTION  esrsa01a

Refer to DTC P0076.

DTC DESCRIPTION

E3DBD4F4

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  e7szer0e

Iltem

Detecting Condition

Possible cause

DTC Strategy

Detects a short to battery of OVC circuit

Enable Conditions

No disabling Faults Present
Engine Running

11V < Ignition Voltage < 16V
Enable Time delay = 0.5sec

Threshold value e Short to battery

» Continuous

10 seconds test )

Diagnosis Time (More than 5 seconds failure for every

MIL On Condition » 2 Driving Cycles

Poor Connection

Short to battery in Control
Circuit

ocv

PCM

SPECIFICATION  ersecosr

Refer to DTC P0076.

SCHEMATIC DIAGRAM  espcesz

Refer to DTC P0076.

SIGNAL WAVEFORM AND DATA  escosics

Refer to DTC P0076.

MONITOR SCANTOOL DATA  eopaieer

Refer to DTC P0076.

WWW.DIGITALKHODRO.COM

021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -161

TERMINAL AND CONNECTOR INSPECTION  eszieess

Refer to DTC P0076.

CONTROL CIRCUIT INSPECTION  ecisssac

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.

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

COMPONENT INSPECTION  Ei2a8004
1. Check OCV
1) 1G "OFF" and disconnect OCV connector.

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

SPECIFICATION :

Resistance () 6.7 ~ 7.7

: N | 1. OCV Power
];/ \2}_ 2. OCV Control

EFBF991C

3) Is the measured resistance within specification ?

YES

» Go to "OCV Actuation Test" as follows.

P 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
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FL -162 FUEL SYSTEM

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)

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

1.11 ACTUATION TEST 12725

OIL CONTROL VALVE
DURAT I ON 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 ?

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 to reuse the PCM on the others

» 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  eoapcses

Refer to DTC P0076.
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DTC TROUBLESHOOTING PROCEDURES FL -163

DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eseoeeno

EFBF602Y

GENERAL DESCRIPTION  eseoraic

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  essesze1

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
MAFS output to calculated flow rate value while enable condition is met.

If the actual air flow is higher than Maximum threshold, or lower than Minimum threshold for more than 75 seconds failure
for every 125 seconds test. PCM determines that a fault exists and a DTC is stored.
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FUEL SYSTEM

DTC DETECTING CONDITION  ercessen

Iltem

Detecting Condition

Possible cause

DTC Strategy

Compares the difference between MAF Sensor output
and calculated flow rate value to a calibration value

Enable Conditions

Barometric Pressure enable conditions criteria met
Engine Coolant Temperature = 60°C
600rpm < Engine Speed < 3000rpm

Air Conditioning Clutch not transitioning
Torque Control is not Active

Traction Control is not Active

Brake switch is not active

Current Transmission Torque Converter Clutch
State same as previous

Power Steering is not Cramped

Engine Speed difference < 300rpm

TPS value difference < 5%

MAP value difference < 7 kPa

Idle Airflow difference < 10%

Cam phasing control changes < 10%
MAP/TPS Rationality High Power Condition
Fail Criteria Not Met

MAP/TPS Rationality Low Power Condition
Fail Criteria Not Met

MAP/TPS Rationality Decel. Condition
Fail Criteria Not Met

BARO Update Enable Criteria Met

Enable Timer = 1.5s

Thresh old value

Comparision result value is out of calibration value

Diagnosis Time

Continuous
(More than 75 seconds failure for every
125 seconds test)

MIL On Condition

2 driving cycles

» Poor connection

e Open or short in harness
e Clogged air cleaner

e MAFS

« PCM

SPECIFICATION

EA64B7D9

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
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DTC TROUBLESHOOTING PROCEDURES FL -165
486.0 kg/h 8,738Hz
666.0 kg/h 9,644Hz
900.0 kg/h 10,590Hz
SCHEMATIC DIAGRAM  esassroe
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C130) PCM (C144-A)
2 » After Main Relay Terminal Connected to Funtion
1 E7 - MAFS Signal 1 PCM C144-A (47) MAFS Signal
I___|ZP_—>3 GND 2 Main Relay Battery Voltage (B+)
=5 _: 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] M
— [

=
‘V‘V‘V‘V
N AN NN

C130

MAFS & IATS

€I BRI EETEEWEERD
DEC DB REDNDDY DHEBE L)

= I I !
696969676966 )@E6 )60 9u@ucko@udid)

PECVCETERRCEEIDEBEDE)

MONITOR SCANTOOL DATA  ecoaroes

1. IG "OFF" & connect scantool.

EFBF237A

2. ENG "ON" and warm -up the engine to normal operating temperature.

3.  Monitor "Air Flow" status on the service data.

SPECIFICATION :

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
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FL -166 FUEL SYSTEM
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
1.11 CURRENT DATA 14,78 1.11 CURRENT DATA 1478
i N
* (33 3.3 g’/s A MAF 11.1 g/s
* [MAP 4.6 psi |m * |MAP 3.6 psi |m
* |RPH 617 rpm * |RPH 2185 rpn
* |BARO 14  psi * |BARO 14  psi
* |INTAKE AIR TEMP 69.8 °F % |INTAKE AIR TEMP 68.8 °F
PURGE CONTROL 5.1 g/s PURGE CONTROL 8.2 g/s
INJECTION TIME-CYL1 2.8 BPY INJECTION TIME-CYL1 1.8 BFW
INJECTION TIME-CYL2 1.9 BFY INJECTION TIME-CYL2 1.8 BPFY
¥ ¥
[F1% | [SCRN]| |FULL| |[PART | |GRPH| |HELP | [F1% | [SCEN| |FULL| |PART | |GRPH| |HELP |
1.11 CURRENT DATA 1478 1.11 CURRENT DATA 1478
A n
A MAF 18.1 g/= * (153 A.1 g/s
* |MAP 3.8 psi |m * AP 4.6 psi |®
* |RPH 3333 rpn * |RPFH 618 rpnm
* |BARO 14  psi * |BARO 14  psi
% |INTAKE AIR TEMP 68.8 °F INJECTION TIME-CYL1 1.9 BPW
PURGE CONTROL 11.8 g-s INJECTION TIME-CYL2 1.8 BFW
INJECTION TIME-CYL1 1.9 BPW INJECTION TIME-CYL3 1.8 BFUY
INJECTION TIME-CYL2 1.9 BPW INJECTION TIME-CYL4 1.8 BFW
¥ L

[F1% | [SCRN| [FULL| |PART | |GRPH| [HELP|

[F1% | [SCEN| |[FULL| |PART | |GRPH| |HELP |

Fig.1: Idle
Fig.3: 3000 rpm

4. Are the "Air Flow" data displayed correctly ?

YES

Fig.2: 2000 rpm
Fig.4: Open in signal harness

EGRF990G

P 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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DTC TROUBLESHOOTING PROCEDURES FL -167

» Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  eee7asca

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

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

3. Has a problem been found?

YES

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

» Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  eupirc

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 "Ground Circuit Inspection" proceudure.

» Check that fuse between MAFS and Main Relay is open or not installed.
» Check open in power circuit between MAFS and Main Relay.
» Go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eaop1ssa

1. IG "OFF" and disconnect MAFS connector.
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
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FL -168 FUEL SYSTEM

» Go to "Signal Circuit Inspection” procedure.

P Repair contact resistance or open in harnesss and then go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  e77ocsso

1. IG "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 "Component Inspection” procedure.

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

COMPONENT INSPECTION  essenose

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) 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.)
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rE MR 1.6v S cHiBA.5VY FR OB 1.6v J XS ciBeasv
MIN: 123.1mU AVE: 2.4 U MAX: 5.3 U MIN: 123.1mU AVE: 2.1 U MAX: 5.1V

FREQ:

4.55 KHz  DUTY: 46 &

FREQ: 2.58 KHz  DUTY: 48 X

XY [zoon] [curs]

' | RECD | '| HENU '|

Fig. 1: Idle
Fig. 2 : Acceleration

" %) [zoon] [cus]

' |ﬁE¢nllnﬁnu]

4) Are both service data and signalwave form dispayed correctly ?

YES

EGRF603D

» 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.

(W] 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 to reuse the PCM on the others

P 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

EO3AFCBD

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.
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FL -170 FUEL SYSTEM

P System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -171
IDTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT

COMPONENT LOCATION  eoorrezs

Refer to DTC P0101.

GENERAL DESCRIPTION  esspooa

Refer to DTC P0101.

DTC DESCRIPTION  eorirsst

The PCM compares the airmeter input frequency to low and high limits. When the frequency is outside the allowable
limits, the circuit is determined to be failed.

If PCM detects that frequency signal of MAFS is lower than 1000Hz for more than 75 second failure 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  ecesrses

Item Detecting Condition Possible cause

DTC Strategy e Compares the airmeter input frequency to a low limit

* Engine Speed = 500 rpm

e Engine Running Time = 5 second
 Ignition Voltage = 11V

e Conditions met delay time = 1 second

Enable Conditions

Poor Connection
Open or short in harness

Threshold value « MAF frequency signal < 1000Hz ’;ﬂé\,\'jls
e Continuous
Diagnosis Time (More than 75 second failure for every
125 second tests )
MIL On Condition « 2 Driving Cycles

SPECIFICATION  eisssees

Refer to DTC P0101.

SCHEMATIC DIAGRAM  essriess

Refer to DTC P0101.

MONITOR SCANTOOL DATA  eoasserr

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  essagcs2

Refer to DTC P0101.
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FL -172 FUEL SYSTEM

POWER CIRCUIT INSPECTION  esoanoae

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.

P 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  ecsusssc
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) 1G "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 ?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -173

P 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) IG "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 ?
YES

» 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 connector.

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  eaeasor

1. 1G "OFF" and disconnect MAFS connector.
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.
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FL -174 FUEL SYSTEM

P Repair contact resistance or open in harnesss and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  escarsoe
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.)

rR MR 1.6y [ ciBA.sv FR OBy 1.6v JEEE ciBesv
MIN: 123.1mU AVE: 2.4 U HMAY: 5.3 U MIN: 123.1mU AVE: 2.1 U MAX: 5.1V

FREQ: Z.98 KH= DUTY: 48 % FREQ: 4,55 KH= DUTY: 46 %

' [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 ?
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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DTC TROUBLESHOOTING PROCEDURES FL -175

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 to reuse the PCM on the others

» 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  easessr

Refer to DTC P0101.
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FL -176 FUEL SYSTEM
IDTC P0103 MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT

COMPONENT LOCATION  eacoorse

Refer to DTC P0101.

GENERAL DESCRIPTION  eseroas

Refer to DTC P0101.

DTC DESCRIPTION  eecrercs

The PCM compares the airmeter input frequency to low and high limits.

If PCM detects that frequency signal of MAFS is higher than 11900Hz for more than 75 second failure during 125 second
dignostic test while enable condition is met, PCM determines that a fault exists and a DTC is stored.MIL(Malfunction
Indicatin Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  erasaieo

Item Detecting Condition Possible cause

DTC Strategy » Compares the airmeter input frequency to a high limit

Engine Speed = 500 rpm
Engine Running Time = 5 second
Ignition Voltage = 11V

Enable Conditions

Conditions met delay time = 1 second * Noise
_ * MAFS
Threshold value « MAF frequency signal » 11900Hz « PCM

» Continuous
Diagnosis Time (More than 75 second failure for every
125 second tests )

MIL On Condition e 2 Driving Cycles

SPECIFICATION  essosseo

Refer to DTC P0101.

SCHEMATIC DIAGRAM  esecerrs

Refer to DTC P0101.

MONITOR SCANTOOL DATA  eseserrs

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  ercoiess

Refer to DTC P0101.

GROUND CIRCUIT INSPECTION  esss0s2a

1. IG"OFF"
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DTC TROUBLESHOOTING PROCEDURES FL -177

2. Disconnector MAFS connector.
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”.

P After repairing or replacing contact resistance in ground circuit and open in the MAFS circuit, go to "Verification
and Vehicle Repair".

COMPONENT INSPECTION  eaaszso7

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) 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.)
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rR M 1.6v [ ciBA.SUY FR OB 1.0v S cipesv
MIN: 123.1mU AVE: 2.4 U HMAM: 5.3 U MIN: 123.1mU AVE: 2.1 U MAX: 5.1V

FREQ: 2.58 KHz  DUTY: 48 X%

[z00n] [curs]

' | RECD | '| HENU '|

Fig. 1: Idle
Fig. 2 : Acceleration

FREQ: 4,55 KH=

DUTY: 46 %

" EBE) [zoon] [cugs]

' | RECD | '| MENU '|

4) Are both service data and signalwave form dispayed correctly ?

YES

EGRF603D

» 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 to reuse the PCM on the others

» 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

Refer to DTC P0101.
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DTC TROUBLESHOOTING PROCEDURES FL -179

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

COMPONENT LOCATION  eseaoosa

EGRF603N

GENERAL DESCRIPTION  esozri75

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 element is a sort of a diaphragm using piezo electric
effect. One side of the diaphragm is surrounded with vacuum chamber while intake pressure is applied to the other side.
Thus, signals are outputted by the transformation of diagphragm according to the change of pressure inside of intake
manifold.

DTC DESCRIPTION  esasroas

PCM compares the MAPS output and calculated MAPS value while enable condition ismet. If the acutal MAP value
is higher than Maximum threshold or lower than Minimum threshold for 15 secondfailure during one diagnostic test(32
second),PCM determines that a fault exists and a DTC is stored. MIL(Malfunction Indication Lamp) turns on when the
malfuction lasts till cosecutive 2 driving cycle.
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FUEL SYSTEM

DTC DETECTING CONDITION  eosacasr

Item

Detecting Condition

Possible cause

DTC Strategy

» The MAP reading is compared to expected
MAP high and low limits based on engine
speed & Throttle Position

Case 1

Power conditions
« Engine running
 Disabling faults present
» Power stable conditions present
» 1300rpm < Engine speed < 4000rpm
« The minimum consecutive time > 1.5s

Enable

Case 2

Deceleration conditions
e Engine running
 Disabling faults present
» Transmission torque convert clutch condition stable
» Decel stable conditions present
e 1200rpm < Engine speed < 4500rpm
+ Trottle position < 7.9%
* Vehicle speed = 30kph
e The minimum consecutive time > 1.5 s

Case 1
Thresh-

old

Power Test
« Altitude compensated MAP < Memorized
min. MAP data
» Altitude compensated MAP > Memorized
max. MAP data

Case 2

Deceleration Test
« Altitude compensated MAP < Memorized MAP data

Diagnosis Time

» Continuous
(More than 15 seconds failure for every
32 seconds test )

MIL On Condition

e 2 driving cycles

Poor connection

Open or short in harness
MAPS

PCM

SPECIFICATION

EED10ES85

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 -181

SCHEMATIC DIAGRAM  eessszze

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (C117) PCM (C144-B)
4 [34 - cND Terminal Connected to Funtion
5 :: 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
f—
[HARNESS CONNECTORS] f = [
( DOCHOOOED. 1O 0060000,
=l (40G9EIEDEIEIPEIEAE DN 226 25 242322 D)
o [1 o 7 R e >
[4\ /3\ /2\ /lj [ﬂ I @ @ D
u/\ N /\u 60GIENENEEIE5164)163(62)6 DE0NASNaeNaTXA6XaBXa4X4342)AD)
L e BNV INTATVTIENEEEDE6(6e6463)62)6D)
S T I
MAPS Cl44-B

PCM

EFBF240A

SIGNAL WAVEFORM AND DATA esseacse
FR [l 2.0 v W 2.8 v

MIN: 135.8mY AVE: 1.3 UV HMaX: 4.5 Y
MIN: 15.8mY AVE: 2.1V HNAX: 4.6 Y

[zoon| [CURS | [MEMO]| [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.

MONITOR SCANTOOL DATA  eeazneas

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3.  Monitor "MAPS" status on the service data.
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FL -182 FUEL SYSTEM

1.11 CURRENT DATA 15-78 1.11 CURRENT DATA 1578

A A
* MAF 3.2 grs= * |MaF 9.1 g/s

E R HAP 4.6 p=i ] E R MAP 8.8 p=si ]
* |RPH 629 rpn * |RPM 8 rpm
* |BARO 14  psi * |BARO 14  psi
INJECTION TIME-CYL1 1.9 BPYW INJECTION TIME-CYL1 8.2 BPY
INJECTION TIME-CYLZ 1.9 BPW INJECTION TIME-CYLZ 8.2 BPY
INJECTION TIME-CYL3 1.9 BPY INJECTION TIME-CYL3 8.2 BPY
INJECTION TIME-CYL4 2.8 BPY INJECTION TIME-CYL4 8.2 BPY

L Y

[F1% | [SCRN] [FULL| [PART | [GRPH| |HELP| [FI% | [SCEN]| [FULL]| |PART | |GRPH| |HELP |

1.11 CURRENT DATA 15-78 1.11 CURRENT DATA 1578

A A
* |MAF 3.3 g/= »* \MAF 3.2 gs=

e HAP 8.8 psi | * I 18.1 p=i  (§]
* \RPH 627  rpn * RPH 6H9  rpn
* |BARO 14  psi * |BARO 14  psi
INJECTION TIME-CYL1 1.9 BPU INJECTION TIME-CYL1 2.8 BPY
INJECTION TIME-CYLZ 1.9 BPW INJECTION TIME-CYLZ 2.8 BPY
INJECTION TIME-CYL3 1.9 BPW INJECTION TIME-CYL3 2.8 BPY
INJECTION TIME-CYL4 1.9 BPU INJECTION TIME-CYL4 Z.8 BPY

Y Y

|[FI¥ | |SCRN| [FULL]| |[PART | |GRPH| [HELP] |[FIx | [ScBN| [FULL| |PART | |GRPH| [HELF|

4.

Fig. 1: Normal at idle
Fig. 2: Open atidle

Are the "MAPS" data displayed correctly ?

YES

Fig. 3: Short to ground at idle
Fig. 4 : Shrotto 5V atidle

EGRF603P

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

» Go to "Terminal and Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION

E7591265

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?
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DTC TROUBLESHOOTING PROCEDURES FL -183

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

» Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  esrso40a

1. I1G "OFF" and disconnect MAPS connector.
2. IG "ON" & ENG "OFF"

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

Specification : Approx. 5V

4. Is the measured voltage within specification ?
YES
» Go to "Ground circuit inspection” procedure.

» Repair open or short to ground in harness and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eevssscr
1. 1G "OFF" and disconnect MAPS connector.
2. Measure voltage between terminal 2 of MAPS harness connector and chassis ground.

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

Specification : Voltage difference between Measurement "A" and "B" is below 200mV.

4. Is the measured voltage within specification ?
YES

» Go to "Signal Circuit Inspection” procedure.

P Repair contact reistance or open in harness and then go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  epssiccr

1. Check voltage
1) IG "OFF" and disconnect MAPS connector.

2) 1G "ON" & ENG "OFF"
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FL -184 FUEL SYSTEM

3) Measure voltage between terminal 1 of MAPS 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 battery in harness and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) 1G "OFF" and disconnet MAPS and PCM connector.

2) Measure resistance between terminal 1 of MAPS harness connector and terminal 8 of PCM harness connector.

Specification : Approx. Below 1 Q

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  ecessoss

1. Check MAPS Performance
1) 1G "OFF" and install scatool.
2) Connect probe to MAPS and TPS to check signal waveform by using oscilloscope function.
3) ENG "ON" and monitor signal waveform during accelleration and decelleration.

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 -185
FR O z2.ev LIS ME 2.0 v
MIN: 135.8mU AVE: 1.3 U HMAX: 4.5V
MIN: 15.8mV AVE: 2.1 U MAX: 4.6 Y
. . . . . . . . . . . . . . . Cll?
n%n
] ] 1. MAPS Signal
NADZ
E?\*JUCZJ\._:,L 2. MAPS Power

' [Zoon| [CURS | [MENO] [RECD] [MENU|

4) Is the measured signal waveform(MAP/TPS Rationality) O.K ?

YES

» Go to "Check PCM" as follows.

4, MAPS Ground

EFBF603U

» 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.

Check PCM
1) IG "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 3IHU-3CAN

* [MAF A.8 g-=
E A MAP 3.6 p=i
»* |[RPH a rpm
* |BARO 14 p=si

-n

SIMULATION OF UOLTAGE

1.82 U

C CHEB ONLY )

[METR| [SIML] [ + || — |[F1x |

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

YES

WWW.DIGITALKHODRO.COM

O O

. MAPS Signal
. MAPS Power

. MAPS Ground

EFBF603V
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FL -186 FUEL SYSTEM

» 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.

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  eso4s999

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

1.

2.

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
Using a Scantool, Clear the DTCs

Operate the vehicle within conditions noted in the freeze frame data or enable conditions

Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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FL -187

DTC P0107 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT LOW INPUT

COMPONENT LOCATION  eos276e0

Refer to DTC P0106.

GENERAL DESCRIPTION  eoarsapa

Refer to DTC P0106.

DTC DESCRIPTION

E6ED5611

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  earsosc:

Item

Detecting Condition

Possible cause

DTC Strategy

This code detects a continuous short to low or open

in either the signal circuit or the MAP

No TPS Active Fault Present
Ignition Voltage = 11V
Engine Speed < 1000rpm
Throttle Position = 0%

Case 1
Enable
Condi-
tions
Case 2

No TPS Active Fault Present
Ignition Voltage = 11V
Engine Speed » 1000rpm
Throttle Position = 30%

Threshold value

MAP Signal < 0.25V

Diagnosis Time

Continuous
(More than 2.5 seconds failure for every
5 seconds test )

MIL On Condition

2 Driving Cycle

Connecting condition
Open or short to ground
in power circuit

Open or short to ground
in signal circuit

MAPS

PCM

SPECIFICATION  ezsrense

Refer to DTC P0106.

SCHEMATIC DIAGRAM  esaacses

Refer to DTC P0106.
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FL -188 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  coseoorr
FR [l 2.8 Y Il 2.0 v

MIN: 135.8mV AVE: 1.3 V HaK: 4.5V
MIN: 15.8mV AVE: 2.1V HNaK: 4.6 Y

' [z0OM] [CURS | [HEMO]| [RECD] [MENU]|

EGRF603X

Comparing MAPS and TPS, The signals of MAPS and TPS increasess and decrease simultaneously.

MONITOR SCANTOOL DATA  esicecar

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION  eopispes

Refer to DTC P0106.

POWER CIRCUIT INSPECTION  ecsossco

1. IG "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.

P After repairing open or short to ground in circuits and go to "Verification of Vehicle Repair"

SIGNAL CIRCUIT INSPECTION  esscoors

1. Check short to ground in harness.

1) IG "OFF"
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DTC TROUBLESHOOTING PROCEDURES FL -189

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

P Go to "Check open in the harness" procedure.

P After repairing short to ground in harness and go to "Verification of Vehicle Repair”
2. Check open in the harness
1) IG "OFF"
2) Disconnect MAPS and PCM connector.

3) Measure the resistance between terminal 1 of MAPS harness connector and terminal 8 of PCM harness con-
nector

Specification : Approx. below 1 Q@

4) Is the measured resistance within the specification?

YES

P Go to "Component Inspection” procedure.

» Repair open in the harness and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eespircs

1. MAPS performance test
1) IG "OFF"

2) Connect scantool to Data Link Connector(DLC) and selest "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 accelleration and decelleration.

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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FL -190 FUEL SYSTEM

FR [l 2.0 v IS [ zev

MIN: 135.8nY AVE: 1.2 ¥V HaH: 4.5 Y
MIN: 15.8nVY AVE: 2.1V Hax: 4.6 Y

C117
IR=<
0, Il ¢ 1. MAPS Signal
N .Y, Y
(4 /\* /\2 /\1) 2. MAPS Power
T |_| J -
4, MAPS Ground

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

EFBF603U

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) 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
x MAF 8.8 gs |%
x (U3 3.6 psi
* (RPN A rpm Clis
_ il=<hi
* |BARO 14 p=i u o 11 1. MAPS Signal
L4 K4\/ @/2\/ 1] 2. MAPS Power
SINULATION OF UOLTAGE AN ]
4. MAPS Ground
¢ CH B ONLY )
[METR| [SIML] [ + || — |[F1x |

EFBF604D
5) Does the output voltage response to the change of signal by simulation?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -191

» 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

P 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 memaorized
by PCM.Before or after testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  esissin

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

COMPONENT LOCATION  enoess2o

Refer to DTC P0106.

GENERAL DESCRIPTION  eszs0r4e

Refer to DTC P0106.

DTC DESCRIPTION

E8F35F81

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  easozse2

Item

Detecting Condition

Possible cause

DTC Strategy

This code detects a continuous short to high in

either the signal circuit or the MAP sensor

No TPS Active Fault Present
Engine Running Time > 10sec.
Engine Speed < 2500rpm
Throttle Position < 30%

Case 1
Enable
Condi-
tions
Case 2

No TPS Active Fault Present
Engine Running Time » 10sec.
Engine Speed > 2500rpm
Throttle Position < 40%

Threshold value

MAP Signal > 4.5V

Diagnosis Time

Continuous
(More than 2.5 seconds failure for every
5 seconds test )

MIL On Condition

2 Driving Cycle

Connecting condition
Short to battery in Signal
Circuit

Open in Ground Circuit
Faulty MAPS

Faulty PCM

SPECIFICATION  esse7oro

Refer to DTC P0106.

SCHEMATIC DIAGRAM  espoceer

Refer to DTC P0106.

SIGNAL WAVEFORM AND DATA  essserso

Refer to DTC P0107.
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DTC TROUBLESHOOTING PROCEDURES FL -193

MONITOR SCANTOOL DATA  eessoase

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION  e27roa7e

Refer to DTC P0106.

POWER CIRCUIT INSPECTION  eoprasss

1. I1G "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 ?
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  esrorssr

1. 1G "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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FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  esonans

1. I1G "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  eriepsss

1. MAPS performance test

1) I1G "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 accelleration and decelleration.

SPECIFICATON :

' [z0OM] [CURS| [MEMO] [RECD] [MENU]

4) Is the waveform displayed correctly?(Compare the response time of TPS and MAPS)

YES

WWW.DIGITALKHODRO.COM

F NI N

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045
FR M z.6v IS ME z.ev
MIN: 135.8mV AVE: 1.3 Vv HAaH: 4.3 Y
MIN: 15.8mnU AVE: Z.1 U HaH: 4.6 V
i i i i i i i i i i i i i i C117
. MAPS Signal
. MAPS Power

. MAPS Ground

EFBF603U
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DTC TROUBLESHOOTING PROCEDURES FL -195

» Go to "Check PCM".

P 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" &amp;amp;amp; 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
x 3 3.6 psi
* (RPH A rpm Cl17
* |BARO 14 - =]
psi I 1. MAPS Signal
Y N VoV S Signa
4/ */ 2/ 1 2. MAPS Power
SIMULATION OF VOLTAGE AN .
4. MAPS Ground
( CH B ONLY )
[METR] [SIML| [ + || — |[F1x |

EFBF604D

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

P 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 memaorized
by PCM.Before or after testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  esocopes

Refer to DTC P0106.
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FL -196 FUEL SYSTEM
IDTC P0110 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT

COMPONENT LOCATION  e228a707

gl igetiin
e ﬂ“

&0
=)

EFBF604C

GENERAL DESCRIPTION  espissss

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

DTC DESCRIPTION  eprsrres
PCM monitors difference between MAX. and MIN IATS in order to detect movement in IATS therough Start Test and Drive

Test while enable condition is met. If PCM detects intake air temperature does not change, PCM determines that a fault
exists and a DTC is stored.
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DTC DETECTING CONDITION  eigosse

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 soaked time > 360min
Engine Running State

No disabling fault present

IAT stored previous trip

No IAT Tests pending

Thresh Case 1
old

Max IAT - Min IAT < 3T
Start Test Counter = 120

value Case 2

Max IAT - Min IAT < 3T
Idle Test Counter = 120

MIL On Condition

2 driving cycles

Poor connection

Open or short in harness
IATS

PCM

SPECIFICATION

E61DB811

Temp. (C/I°F) Resistance (kQ ) Temp. (C/°F) 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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FL -198 FUEL SYSTEM
SCHEMATIC DIAGRAM  ezsapce?

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C130) PCM (C144-A)
2 » After Main Relay Terminal Connected to Funtion
1 [47 - MAFS signal 1 PCM C144-A (47) MAFS Signal
_|___|le_ Z » GND _ 2 Malln Relay Battery Voltage (B+)
= _: |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] =
| — I

DOEGOHLEERNO0000606000
DEEYDPEEENNDDYDELETE)

= —" ;

69696866066 060G s@cio@isia)
BX I B IBEN96968676696963626)

J LT

MAFS & IATS C144-A
PCM

C130

EFBF237A

SIGNAL WAVEFORM AND DATA  essssaco

FR CHAB.5V 208 us

THOLD | [ TIME | | GND | [ CHANL] [MENU]

EGRF604E
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 SCANTOOL DATA  eoaooss:

1. IG "OFF" & connect scantool.

2. ENG "ON" and warm -up the engine to normal operating temperature.
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DTC TROUBLESHOOTING PROCEDURES FL -199

3. Monitor "IATS" item on the service data.

1.11 CURRENT DATA 2178 1.11 CURRENT DATA 21,78 1.11 CURRENT DATA 2178
i A A
* [MAF 3.1 grs * [MAF 3.8 grs % [MAF 2.9 grs
* [MAP 4.5 psi * [MAP 4.6 psi * [HAP 4.5 psi
* (RPN 625 rpm | W || % RPN 624 rpn | W |[=|RPN 615 rpn |®
* (BARO 14 psi % (BARO 14 psi % (BARO 14 psi
ETC SYSTEM VALUE 4.1 % ETC SYSTEM UALUE 3.8 % ETC SYSTEM VALUE 3.7 %
BATTERY VOLTAGE 14.3 v BATTERY VOLTAGE 14.2 U BATTERY VOLTAGE 14.2 U
COOLANT 197.6°F COOLANT 194.8°F COOLANT 199.4°F
¥ Y Y
[F1% | [sceN] [FULL] [PaRT | [GRPH| [HELP] [Fix | [sceN] [FULL] [PaRT | [GRPH| [HELP | [F1x | [sceN] [FuLL] [PART | [GEPH| [HELF |

Fig. 1: Open atidle
Fig. 2 : Short to ground
Fig. 3 : Short to battery

EGRF604F

4. Is the "IATS" data displayed correctly ?

YES

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

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  eczesess

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

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

3. Has a problem been found ?

YES

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

P Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  ecrassr

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

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

Specification : Approx. 5V

4. Is the measured voltage within specification ?

YES

» Go to "Ground Circuit Inspection” procedure.

» Repair open or short to ground in harness and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  e7s09105

1. IG "OFF" and disconnect IATS connector.

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

3. Measure voltage terminal 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

1. Check resistance of IATS

EDBF4277

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

2) Measure resistance between terminal 4 and 5 of IATS connector.(Component Side)

SPECIFICATON :

Temp. (C/I°F) Resistance (kQ ) Temp. (C/°F) 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 -201

1. MAFS Signal
2. MAFS Power
3. MAFS Ground
4. IATS Signal
5. IATS Ground

EFBF604!

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) IG "OFF" and connect scantoal.
2) Disconnect IATS connector and connect probe to terminal 4 of IATS harness connector.
3) IG "ON" and ENG "OFF" and simulation Function on scantool.

4) Simulate voltage at terminal 4 of IATS harness connector.

1.5 SINMU-SCaAN

F
Bl INTAKE AIR TENP 44.8 °F

ETC SYSTEHM VALUE 4.1 X%

BATTERY VOLTAGE 14.3 U C130

COOLANT 197.6°F — 1. MAFS Signal
= SH—— 2. MAFS Power

3. MAFS Ground
4. IATS Signal
5. IATS Ground

SINULATION OF VOLTAGE

3.8 V

( CH B ONLY )
[METR| |SINML| | + || — |[F1x |

-

-

006000
N AN N SN

EGRF604J

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.

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 to reuse the PCM on the others.

VERIFICATION OF VEHICLE REPAIR  cassosr

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -203

DTC PO111 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ecosceos

Refer to DTC P0110.

GENERAL DESCRIPTION  eessorsr

Refer to DTC P0110.

DTC DESCRIPTION  essrsacr

PCM monitors difference between the startup coolant and IAT values. If the difference between the startup coolant and
startup IAT exceeds a maximum allowed value, PCM determines that a fault exists and a DTC is started. MIL(Malfuction
Indication Lamp) turms on when malfuction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ezpeasar

Item Detection condition Possible cause
* Skew Low Test: Monitors the difference between
Case 1
DTC the startup coolant and IAT values
Strategy + Skew High Test: Monitors the difference between
Case 2

the startup IAT and coolant values

Engine soaked time = 360min
Engine running state

No disabling faults present

IAT stored previous trip

Case 1 IAT Skewed Test Not Complete
 Startup Coolant Temperature » -20°C
Enable- * Airflow > 15 g/s
Condi- » Vehicle speed > 40kph » Poor Connection
tions ] . . * Open or short in harness
+ Engine soaked time = 360min « IATS
* Engine running state « PCM
* No disabling faults present
Case 2 « |IAT stored previous trip

IAT Skewed Test Not Complete
Airflow > 15 g/s
« Vehicle speed > 40kph

ThrEjSh Case 1 « Startup Coolant - Startup IAT = 30°C
)

value Case 2 « Startup IAT - Startup Coolant = 20°C

+ Continuous

Diagnosis Time (More than 1.25 second failure)

MIL On Condition e 2 driving cycles

SPECIFICATION  e11360r4

Refer to DTC P0110.
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SCHEMATIC DIAGRAM  e7ero043

Refer to DTC P0110.

SIGNAL WAVEFORM AND DATA o112

Refer to DTC P0110.

MONITOR SCANTOOL DATA  esooeocs

Refer to DTC P0110.

TERMINAL AND CONNECTOR INSPECTION  esscosse

Refer to DTC P0110.

SIGNAL CIRCUIT INSPECTION  ecassoso

1. IG "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

» Check short to battery in harness.
P If O.K, go to "Ground Circuit Inspection” procedure.
P If N.G, repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.

» Repair open or short to ground in harness and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eepsiics

1. IG "OFF" and disconnect IATS connector.
2. Measure voltage terminal 4 of IATS harness connector and chassis ground.

3. Measure voltage terminal 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.
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P Repair contact resistance or open in harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecsorrss

1. Check resistance of IATS

1) IG "OFF" and disconnect IATS connector.

2) Measure resistance between terminal 4 and 5 of IATS connector.(Component Side)

SPECIFICATON :

3) Is the measured resistance within specification ?

YES

2. MAFS Power
3. MAFS Ground
4. IATS Signal
5. IATS Ground

» Go to "Check PCM" as follows.

Temp. (C/°F) Resistance (kQ ) Temp. (C/°F) 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

EFBF6041

P 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 simulation Function on scantool.

4) Simulate voltage at terminal 4 of IATS harness connector.

WWW.DIGITALKHODRO.COM
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1.5 SIMU-SCAN
F
L] INTAKE AIR TEHP 44.8 °F

ETC SYSTEM VALUE 4.1 %

BATTERY VOLTAGE 14.3 U C130

COOLANT 197.6°F — 1. MAFS Signal
= 1 C 2. MAFS Power

SIMULATION OF VOLTAGE

3.8 U

C CHEB ONLY )

[METR] [SINL| | + || — ||Fixg |

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

YES

=
-
N N N N

3. MAFS Ground
4. IATS Signal
5. IATS Ground

EGRF604J

» 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.

(W) 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 to reuse the PCM on the others.

VERIFICATION OF VEHICLE REPAIR  ecossisr

Refer to DTC P0110.
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DTC TROUBLESHOOTING PROCEDURES FL -207
IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT |

COMPONENT LOCATION  epssater

Refer to DTC P0110.

GENERAL DESCRIPTION  ess23s7a

Refer to DTC P0110.

DTC DESCRIPTION  esorsaes

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  esesosao

Iltem Detecting Condition Possible Cause
DTC Strategy . Thls_ code detgcts a .con.tlnuous short to ground
in either the signal circuit or the sensor
e Engine running state
EndbiE Case 1 « No Vehicle speed sensor fault
Condi- * Vehicle speed » 50kph(30mph)
tdans ] . AP : » Poor connection
' 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 -
e Continuous
Diagnosis Time (More than 10 seconds failure for every
20 seconds test)
MIL On Condition « 2 Driving Cycles

SPECIFICATION  esoeeona

Refer to DTC P0110.

SCHEMATIC DIAGRAM  ecseoss

Refer to DTC P0110.

SIGNAL WAVEFORM AND DATA  esrpsz0

Refer to DTC P0110.

MONITOR SCANTOOL DATA  earpocaa

Refer to DTC P0110.
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TERMINAL AND CONNECTOR INSPECTION  eacsssas

Refer to DTC P0110.

SIGNAL CIRCUIT INSPECTION  esrescrs
1. Check voltage
1) 1G "OFF" and disconnect IATS connector.
2) I1G "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) 1G "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  esseioer

1. Check IATS
1) 1G "OFF" and disconnect IATS connector.

2) Measure resistance between teminals 4 and 5 of IATS connector.(Component side)
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SPECIFICATON :

Temp. (C/°F) Resistance (kQ ) Temp. (C/I°F) 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. 1ATS Ground

3) Is the measured resistance within specification ?

YES

» Go to "Check PCM" as follows.

EFBF6041

» 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 simulation Function on scantool.

4) Simulate voltage at terminal 4 of IATS harness connector.

1.5 SIMU-SCaAN

x !
ETC SYSTEM VALUE 4.1 %
BATTERY UOLTAGE 14.3 U
COOLANT 197.6"F =

SINULATION OF VOLTAGE

3.8 V

( CH B ONLY )
[METR| |SINML| | + || — |[F1x |

WWW.DIGITALKHODRO.COM

-

-

006000
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1. MAFS Signal
2. MAFS Power
3. MAFS Ground
4. IATS Signal
5. IATS Ground

EGRF604J
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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.

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 to reuse the PCM on the others.

VERIFICATION OF VEHICLE REPAIR  escoaese

Refer to DTC P0110.
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DTC TROUBLESHOOTING PROCEDURES FL -211
IDTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  eosoese2

Refer to DTC P0110.

GENERAL DESCRIPTION  eeazcozo

Refer to DTC P0110.

DTC DESCRIPTION  ee4sssss

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 Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  e7saccas

Item Detecting Condition Possible cause

e This code detects a continuous short to high in

DTC Strategy either the signal circuit or the sensor

No vehicle speed sensor fault

No ECTS fault

No MAFS fault

Vehicle speed < 25 kph (9.3 mph)

Intake airflow < 15 g/s

50°C (122°F) and Engine running time > 120

» Poor connection

Enable Conditions
* Open or short to battery

s or Time from IG "OFF" to IG "ON" > 360 . '8 hagness dh
min and ECT » -10°C (14°F) . IAPI'eSn I ground harness
e Engine running state « PCM
Threshold value « Intake air temperature sensor’s voltage > 4.9V
» Continuous
Diagnosis Time (More than 10 seconds failure for every
20 seconds test)
MIL On Condition « 2 Driving Cycles

SPECIFICATION  esacacas

Refer to DTC P0110.

SCHEMATIC DIAGRAM  eoprerec

Refer to DTC P0110.

SIGNAL WAVEFORM AND DATA  ebiosee

Refer to DTC P0110.

MONITOR SCANTOOL DATA  &rsscoss

Refer to DTC P0110.
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TERMINAL AND CONNECTOR INSPECTION  ezanssos

Refer to DTC P0110.

SIGNAL CIRCUIT INSPECTION  esasrrea
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 OV, 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) 1G "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) 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.

Specification : below 1Q

3) Is the measured resistance within specification?

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021- 62 99 92 92

FL -213

YES

» Go to "Ground Circuit Inspection” procedure.

» Repair open in harness and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esieroic

1. IG "OFF" and disconnect IATS connector.

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

1. Check IATS

EF2A7CD9

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

2) Measure resistance between teminals 4 and 5 of IATS connector.(Component side)

SPECIFICATON :

Temp. (C/°F) Resistance (kQ ) Temp. (C/I°F) 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
WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -214 FUEL SYSTEM

3)

1. MAFS Signal
2. MAFS Power
3. MAFS Ground
4. 1ATS Signal
5. IATS Ground

EFBF604I

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)
2)
3)

4)

5)

IG "OFF" and connect scantool.
Disconnect IATS connector and connect probe to terminal 4 of IATS harness connector.
IG "ON" and ENG "OFF" and simulation Function on scantool.

Simulate voltage at terminal 4 of IATS harness connector.

1.5 SIMU-5CaAN

F
BN INTAKE AIR TEHFP 44.8 °F

ETC SYSTEM VALUE 4.1 %

BATTERY VOLTAGE 14.3 U C130

COOLANT 197.6°F — 1. MAFS Signal
= 2 C 2. MAFS Power

3. MAFS Ground
4. IATS Signal
5. IATS Ground

SIMULATION OF VOLTAGE

3.88 U

C CHEB ONLY )

=
-
‘V‘V‘V‘V
A\ \NV NI \N

[METR] [SINL| | + || — |[|Fix |

EGRF604J

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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P 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 memaorized
by PCM. Before or after testing PCM on the vehicle, use this function to reuse the PCM on the others.

VERIFICATION OF VEHICLE REPAIR eirsrcsa

Refer to DTC P0110.
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IDTC P0115 ENGINE COOLANT TEMPERATURE CIRCUIT

COMPONENT LOCATION  eso0zc7o

EGRF6040

GENERAL DESCRIPTION  eesiaora

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

DTC DESCRIPTION  eszaroes

PCM calculates the difference between the starup and current coolant temperatures and compares against the threshold.
So if the difference is less than 3°C over certain period of time. PCM determines that a fault exists and a DTC is stored.
MIL(Malfuction Indication Lamp) turns on when the malfuction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  escacios

Item Detecting Condition Possible cause

DTC Strategy » Rationality check

* Engine Run state
Enable Conditions « Time from IG "OFF" to IG "ON" ) 360min

. . « Poor connection
» No Disabling Faults Present

« Low level of Engine Coolant

Threshold value  Difference between startup and current e Improperly installed ECTS
ECT < 3 C(5.4°F) » Open or short in circuit
» Continuous * ECTS
« PCM

Diagnosis Time (More than 120 seconds failure within
150 second test)

MIL On Condition e 2 driving cycles
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SPECIFICATION

E4F01EOC

Temp. (C/°F) Resistance (kQ ) Temp. (C/I°F) 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  esbiascc
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C101) PCM (C144-B)
3 E - ECTS Signal Terminal Connected to Funtion
5 1 PCM C144-B (33) Sensor ground
» Cluster 2 Cluster
1 [33-GND 3 PCM C144-B (7) ECTS Signal
r,%ﬂ
[HARNESS CONNECTORS] — |

¢ BOEHEOTOEDBO0, 600000
OEDTHEHODVEDCDEDEDD
= U] i )
OEPHLHEHERONEAEDEDERD
OOBTHEREREDERHEHERERE

J 0 LT

C144-B
PCM

i

C101

ECTS

EFBF242A

SIGNAL WAVEFORM AND DATA
TR ol o .

ESDB4F69

THOLD| | TIVE | | 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 SCANTOOL DATA

EO053AA87

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.
3.  Monitor "Monitor "ECTS" status on the service data." item on the service data.
1.11 CURRENT DATA 28-78 1.11 CURBENT DATA 2878 1.11 CUBRRENT DATA 2878
A A A
* |MAF 2.7 gr/s * (MAF 4.7 g-/= * (MAF 3.7 g/s
* |MAP 4.5 psi * (MAP 4.2 p=si * (MAP 4.6 p=si
* [RPM 638 rpm ||| 5 |BEM 856 vpm ||| % [RPH 851 rpn | O
* |BARO 14 p=si * |BARO 14 psi * (BARO 14 p=si
£ COOLANT 197.6°F ERICOOLANT 284 @A"F EJCOOLANT -48.8"F
* |INTAKE AIR TEMP ?77.8 °F * |INTAKE AIR TEHP 87.8 °F * (INTAKE AIER TEHFP 87.8 °F
ETC SYSTEM UALUE 3.8 % ETC SYSTEM UALUE 4.5 % ETC SYSTEM UALUE 5.7 %
BATTERY VOLTAGE 14.1 V BATTERY VOLTAGE 14.2 U BATTERY VOLTAGE 14.3 U
L ¥ \d

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

[F1X | [sceN] [FULL] [PaRT | [GRPH| [HELP|

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

4.

TERMINAL AND CONNECTOR INSPECTION

Fig. 1: Normal at Idle
Fig. 2 : Short to ground at idle

Fig. 3: Open or short to battery at idle

YES

Is the "ECTS" data displayed correctly ?

EGRF604Q

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

» Go to "Terminal and connector inspection" procedure

E6091147

interference from other electrical systems, and mechanical or chemical damage.

damage.

Has a problem been found?

YES

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

WWW.DIGITALKHODRO.COM
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Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
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» Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  exese183

1. IG "OFF" and disconnect ECTS connector.
2. IG"ON" & 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 "Ground Circuit Inspection” procedure.

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

GROUND CIRCUIT INSPECTION  espss2re

1. 1G "OFF" and disconnect ECTS connector.
2. Measure voltage between terminal 3 of ECTS harness connector and chassis ground.

3. Measure voltage between terminal 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 "System Inspection” procedure.

P Repair contact resistance and open in harness and go to "Verification of Vehicle Repair" procedure.

SYSTEM INSPECTION  eicioac

1. Check Engine coolant level is O.K
2. Check that ECTS is correctly installed.

3. Has a problem been found ?

YES

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

» Go to "Component Inspection” procedure.

COMPONENT INSPECTION  coareris

1. Check resistance of ECTS

1) IG "OFF" and disconnect ECTS connector.

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

SPECIFICATON :

Temp. (C/I°F) Resistance (kQ ) Temp. (C/°F) 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
C101

3) Is the measured resistance within specification ?

YES

1. ECTS Ground
2. To Gauge
3. ECTS Signal

» Go to "Check PCM" as follows.

EFBF604T

» 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 simulation Function on scantool.

4) Simulate voltage at terminal 3 of ECTS harness connector.

WWW.DIGITALKHODRO.COM
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FL -221

1.5 3IHU-3CaAN

COOLANT 46.6 °F
COOLANT _ 46.6 °F
INTAKE AIR TEHP 77.8 °F
INTAKE AIR TEHP 77.8 °F

F Y

¥

SIMULATION OF UOLTAGE

Z.28 U

C CH B ONLY ?

[METR] [SINL| [ + || — |[F1x |

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

YES

1. ECTS Ground
2. To Gauge
3. ECTS Signal

EGRF604U

» 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.

(W] NOTE

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

VERIFICATION OF VEHICLE REPAIR

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

E80C942B

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.

WWW.DIGITALKHODRO.COM
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FL -222 FUEL SYSTEM
IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION  esoze128

Refer to DTC P0115.

GENERAL DESCRIPTION  e2oe4r1s

Refer to DTC P0115.

DTC DESCRIPTION  ecizaair

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  escaioee

Item Detecting Condition Possible cause
DTC Strategy  Signal low
Enable Case 1  Time after start-up » 120 sec.
Ci_ond|- Case 2  Time from IG "OFF" to IG "ON" > 360 min. _
ions - Engine running state * Poor connection
e Short to ground in harness
Threshold value « Engine coolant temperature sensor’s voltage < 0.1V + ECTS
: « PCM
» Continuous
Diagnosis Time (More than 40 seconds failure for every
80 second test)
MIL On Condition e 2 Driving Cycle

SPECIFICATION  ewssicr

Refer to DTC P0115.

SCHEMATIC DIAGRAM  eeorzse2

Refer to DTC P0115.

SIGNAL WAVEFORM AND DATA  escerers

Refer to DTC P0115.

MONITOR SCANTOOL DATA  e4rrosor

Refer to DTC P0115.

TERMINAL AND CONNECTOR INSPECTION  eisioras

Refer to DTC P0115.
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SIGNAL CIRCUIT INSPECTION  esaoceas
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.

P 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  esoanace
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. (C/°F)

Resistance (k)

Temp. (C/I°F)

Resistance (k)

-40(-40) 48.14 40(104) 1.15
-20(-4) 14.13 ~ 16.83 60(140) 0.59
WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92
FL -224 FUEL SYSTEM
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?

YES

» Go to "Check PCM" as follows.

EFBF604T

» 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 simulation Function on scantool.

4) Simulate voltage at terminal 3 of ECTS harness connector.

1.5 SIHU-SCAN

COOLANT 46.6 °F
COOLANT _ 46.6 °F
INTAKE AIR TEHP 77.8 °F
INTAKE AIR TEHP 77.8 °F

F

¥

SIMULATION OF VOLTAGE

Z.Z8 U

C CH B ONLY )

|METR| [SIML] | + || — |[F1x |

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

YES

1. ECTS Ground
2. To Gauge
3. ECTS Signal

EGRF604U

» 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.

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -225

» 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 to reuse the PCM on the others.

VERIFICATION OF VEHICLE REPAIR  eooparrs

Refer to DTC P0115.
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FL -226 FUEL SYSTEM
IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT |

COMPONENT LOCATION  ecoscoe2

Refer to DTC P0115.

GENERAL DESCRIPTION  erozrros

Refer to DTC P0115.

DTC DESCRIPTION  Esossrez

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  esor1a60

Item Detecting Condition Possible cause
DTC Strategy * Open, Signal high
Case 1 « Time after start-up > 120 sec.
Enable .
Condi- « Time from IG "OFF" to IG "ON" > 360 min. smRpor cormeetipn
tions Case 2 « Intake air temperature = -10C (14°F) * Open or short to battery
* Engine running state in signal harness

e Open in ground harness
Threshold value « Engine coolant temperature sensor’s voltage » 4.9V + ECTS
« PCM

e Continuous
(More than 40 sec. failure for every 80 sec. test)

MIL On Condition e 2 Driving Cycle

Diagnosis Time

SPECIFICATION  eor4sssp

Refer to DTC P0115.

SCHEMATIC DIAGRAM  erassato

Refer to DTC P0115.

SIGNAL WAVEFORM AND DATA  cosisor

Refer to DTC P0115.

MONITOR SCANTOOL DATA  k4oss4co

Refer to DTC P0115.

TERMINAL AND CONNECTOR INSPECTION  ercaascs

Refer to DTC P0115.
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DTC TROUBLESHOOTING PROCEDURES FL -227

SIGNAL CIRCUIT INSPECTION  e9932660

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 "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) IG "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 connector.

Specification : Below 1%

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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FUEL SYSTEM

GROUND CIRCUIT INSPECTION  ee713025

1. IG "OFF" and disconnect ECTS connector.

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  e4psaeso

1. Check ECTS

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

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

SPECIFICATON :

Temp. (C/°F) Resistance (kQ) Temp. (C/I°F) 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

EFBF604T
3) Is the measured resistance within specification?
YES
» Go to "Check PCM" as follows.
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DTC TROUBLESHOOTING PROCEDURES FL -229

P 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 simulation Function on scantool.

4) Simulate voltage at terminal 3 of ECTS harness connector.

1.5 SINMU-SCaAN

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
SIMULATION OF UOLTAGE 3. ECTS Signal

Z.28 U

( CH B ONLY )
[METR| [SINL| | + || — |[|F1x8 |

EGRF604U

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.

P 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 to reuse the PCM on the others.

VERIFICATION OF VEHICLE REPAIR  eserrces

Refer to DTC P0115.
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FL -230 FUEL SYSTEM

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

COMPONENT LOCATION  ereserat

EFBF604Y

GENERAL DESCRIPTION  e727e2ra

ETC(Electronic Throttle Control Valve) is the device controlling amount of air to engine acccording to driver’s intension.
Different from the existing mechanical throttle valve which is composed of accelerator pecal and connecting wire cable,
ETC consists of a motor, a throttle body and a throttle position sensor. Receiving input signals from electronic accelerator
pedal module, PCM lets ETC motor control throttle valve. With ETC, cruise control system works without any additional
device.

DTC DESCRIPTION  esiscses

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  erierso

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 « Short to ground in signal
diaanosis time + Continuous harness
9 (more than 0.1 sec. failure for every 8.5 sec.test) « TPS
MIL ON condition » 2 driving cycles " PCM

SPECIFICATION  ees70326

Output voltage(V) [Vref=5.0]
TPS1 TPS2
0° 0.0v 5.0V

Throttle opening ( °)

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -231
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° 2.1V 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  ecsszuzs

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C124) PCM (C144-B)
TPS 1 4 Terminal Connected to Funtion
—
116 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2
/A E48 -TPS 1 Signal 2 2 ETC Motor [+] Control
3 PCM C144- B (1) ETC Motor [-] Control
g 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
A - 7 PCM C144-B (48) TPS 1 Signal
( L 8 PCM C144-B (14) TPS 1 Ground
5
=
[58 - GND
ETC MOTOR| 2
[2 - ETC Motor [+]
3
[1-ETC Motor [
[HARNESS CONNECTORS] J L

— 1
BEOCYH © = BOCO60CO00
COTITOTOTDTOTITOIDLD
= U I )
6  SO2PIDSC SOOI,
SOTITEIPERTOCICOTOCS

J LT

ETC MODULE C144-8
PCM

2

=

EFBF236A
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FL -232 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  exczane

rr O 1ev [HEE HE1i1ev rr [l 1.ev EEE HE1ev
MIN: 2.7 U AUE: 3.5V MAX: 4.4 U MIN: 78.8mU AUE: 2.8 U MAX: 4.2 U
MIN: 505.4nV AVE: 1.6 U MAX: 2.3 U MIN: 717.5mU AVE: 2.2 U MAX: 5.8 U

TN#Y |zoom| [curs|
Hit the accelerator at IG ON Open the throttle valve by force at IG ON

N N N N A
[RECD | [MENU |

NI O O O O O O O O N O
[zoom| [curs] [RECD | [MENU]

EGRF604Z

MONITOR SCANTOOL DATA  essonero

1. 1G "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to hormal operating temperature.

3.  Monitor "TPS1" item on the service data.
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DTC TROUBLESHOOTING PROCEDURES FL -233

1.11 CURRENT DATA 47765 1.11 CURRENT DATA 47565

i F
¥ [THROTTLE POSITION A 12.5 % ®* [THROTTLE POSITION A 97.3 %
EATPS 1 VOLTAGE A.6 V EATPS 1 VOLTAGE 4.9 VY
* (TPS 1 NORMALIZED 12.5 % * |TPS 1 NORMALIZED 97.6 X
* (TPS 2 VOLTAGE 4.4 v * |TPS 2 VOLTAGE 4.3 vV
* [TPS 2 NORMALIZED 12.5 = ¥ (TPE 2 NORMALIZED 12.9 %

»* (ETC MOTOR DUTY~DIRECT. =9.4 % . * |[ETC MOTOR DUTY-DIRECT. -8.6 % .
SHOT TEREM FUEL TRIM-BZ 8.8 X SHOT TERHM FUEL TRIN-BZ -2.3 %
LONG TERH FUEL TRIM-EZ 14.9 X LONG TERH FUEL TRIM-BZ 18.Z X

L ¥

[FI¥ | [sceN| [FULL] [PART | [GRPH| [HELP| [F1x | [sceN] [FuLL] [pPaRT | [GRPH] [HELP|

1.11 CURRENT DATA 47/65 1.11 CURRENT DATA 47/65

i F
* [THROTTLE POSITION A a.8 ®* [THROTTLE POSITION A 99.6 X
x g 7S 1 voLTaGE 5.0 U
* [TPS 1 NORMALIZED a.e ¥ (TPS 1 NORMALIZED 99.6 X
¥ [TPS Z UOLTAGE 4.4 V * |TPS 2 VOLTAGE 4.4 V
¥ (TPS 2 NORMALIZED 12.5 % ¥ TPS 2 NOBMALIZED 12.5 %

¥ (ETC MOTOR DUTY~DIRECT. =-13.3% . * [ETC MOTOR DUTY~DIRECT. =-9.4 X R
SHOT TERM FUEL TRIM-BZ @.8 % SHOT TERM FUEL TRIN-B2 3.2 X
LONG TERM FUEL TRIM-BZ 14.1 % LONG TERM FUEL TRIN-BZ 14.1 %

L L

|[FIX | [SCRN]| [FULL| |PART | |GRPH| [HELP | [F1% | [SCRN||FULL| |PART | [GRPH| |HELP |

TERMINAL AND CONNECTOR INSPECTION

1.

WWW.DIGITALKHODRO.COM

Data at short to ground in TPS1

/A\ CAUTION

¢ Procedure of ETS Initialization
1. Erase the trouble codes on PCM

Data at short to battery in TPS1

EGRF605A

2. Turntheignition key off and keep this condition until the main relay is turned off.(It will takes 10 second)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

Is the service data displayed correctly ?

YES

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

» Go to "Terminal and connector inspection" procedure

EC9383E3

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.
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FL -234 FUEL SYSTEM

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

3. Has a problem been found?

YES

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

» Go to "Power Circuit Inspection” procedure.

POWER CIRCUIT INSPECTION  esaiico

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  eoaero

1. Check short to ground in harness
1) 1G "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.
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DTC TROUBLESHOOTING PROCEDURES FL -235

COMPONENT INSPECTION  errse1ss
1. Check TPS
1) IG "OFF" and disconnect TPS connector.

2) Measure resistance between terminals 4 and 5 of TPS connector.(component side)

Specificaton : 4 ~ 6k

H—H 1. TPS2 supply
—
=1 2. ETS motor control(+)
3. ETS motor control(-)
YoV aY,
(1)\2 (3/\4) 4. TPS1 supply
Ls\@\@) J 5. TPS2 ground
6. TPS2 signal
7. TPS1 signal
8

. TPS1 ground

EFBF605D

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.

P 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.

/A\ 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.(It will takes 10sec.)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  eceesarr

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.
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FL -236 FUEL SYSTEM

» System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -237

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

COMPONENT LOCATION  er214r

Refer to DTC P0122.

GENERAL DESCRIPTION  esics2e0

Refer to DTC P0122.

DTC DESCRIPTION  e7s4s0m0

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  earacsss

Item Detecting Condition Possible Cause
DTC Strategy  signal high
Enable condition « IG "ON e Poor connection

* Open or short to battery
threshold value « The voltage of TPS ) 4.75V in signal harness

. e Open in ground harness
» Continuous

) L4 . e« TPS
diagnosis time (more than 0.1 sec. failure for every 8.5 sec.test) . PCM

MIL ON condition e 2 driving cycles

SPECIFICATION  ercassee

Refer to DTC P0122.

SCHEMATIC DIAGRAM  eroracos

Refer to DTC P0122.

SIGNAL WAVEFORM AND DATA  essnop10

Refer to DTC P0122.

MONITOR SCANTOOL DATA  eassaere

Refer to DTC P0122.

TERMINAL AND CONNECTOR INSPECTION  eoososor

Refer to DTC P0122.
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FL -238 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  eoaadrrr
1. Check voltgae
1) 1G "OFF" and disconnect TPS connector.
2) 1G "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) 1G "OFF" and disconnect TPS connector and PCM connector.

2) Measure resistance between terminal 7 of TPS harness connector and terminal 48 of PCM harness connector.

Specification : Below 1%

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.
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
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DTC TROUBLESHOOTING PROCEDURES FL -239

» Go to "Ground circuit inspection " procedure.

» Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  e76ocass

1. 1G "OFF" and disconnect TPS connector.

2. IG "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  eage1zss
1. Check TPS
1) IG "OFF" and disconnect TPS connector.

2) Measure resistance between terminals 4 and 5 of TPS connector.(component side)

Specificaton : 4 ~ 6kQ

Cl24
H—=H 1. TPS2 supply
L 1
2. ETS motor control(+)
3. ETS motor control(-)
Y- Y
1234 4. TPS1 supply
L(s\e (7 jJ 5. TPS2 ground
6. TPS2 signal
7. TPS1 signal
8. TPS1 ground

EFBF605D

3) 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.
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FL -240 FUEL SYSTEM

» 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.(It will takes 10sec.)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  e7szses

Refer to DTC P0122.
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DTC TROUBLESHOOTING PROCEDURES FL -241
IDTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  erosacae

HO2S (Bank 1/Sensor 1)

EGRF601B

GENERAL DESCRIPTION  esseeant

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  escsoiss
Checking output signals from HO2S every 15 sec. under detecting condition, if an output signal is below 0.04V for more

than 12.5 sec., PCM sets P0131. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.
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DTC DETECTING CONDITION  escosors

Item

Detecting Condition

Possible cause

DTC Strategy

Signal low

Enable Conditions

Battery voltage = 10V

The minimum airflow = 2g/s

Engine running state = 60sec.

The coolant temperature = 60T (140°F)
The feed-back control (the closed loop) state
No fuel-cut state

Above conditions are met > 5 sec.

« Poor Connection
« Short to ground in harness

HO2S heated state - HO2S(B1/S1)
; o « PCM
No transient condition
Threshold value The voltage of HO2S(B1/S1) < 0.04V
Diagnosis Time Continuous
9 (more than 12.5 sec. failure for every 15 sec.test)
MIL On Condition 2 Driving Cycles
SPECIFICATION  easecsas
Air/fuel mixture Voltage(V)
Rich 0.75 ~ 1V
Lean 0 ~ 0.12v

#1n case of open circuit, voltage is set to 0.45V(Pumping current OFF) or 3.5V(Pumping current ON)
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SCHEMATIC DIAGRAM  essoorre
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Funtion
L’_|_|_|_|L 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - ) 2 PCM C144-B (70) Heater [B1/S1] Control
|_|S= 4 ,‘ég - HO2S [B/S1] Signal 3 PCM C144-B (49) HO2S [B1/S1] Signal
v 130- GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Funtion
1 Main Rel Batts Volt: B+
L|_|_|_|_|_|_I 2 [67 - Heater [B2/S1] Control an ey attery Voltage (B+)
3 = 2 PCM C144-B (67) Heater [B2/S1] Control
r‘S ] ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B/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 Funtion
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= . 150 - HO2S [B1/S2] Signal 3 PCM C144-B (50) | HO2S [BL/S2] Signal
v Bl -GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140)  Main Relay HO2S [B2/S2]
1 Terminal Connected to Funtion
L 2 = 1 Main Relay Battery Voltage (B+)
173 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) Heater [B2/S2] Control
PS . 152biO26,(B2i52]Signal 3 PCM C144-B (52) | HO2S [B2/S2] Signal
3 [29- GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] L
( DOOHHOBEBDH DO 0000006
o OOERDHERDED DEERD)
0999 = i =)
69169686 1E6165164)63) (49(a7Xa6X45Xa4/a31a2)aD)
C DPVEVCE, , 0O O SO
C137,C138,C139,C140 J_L
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
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FL -244 FUEL SYSTEM
SIGNAL WAVEFORM AND DATA  erssaise

FR 8.2V 288 FR [l 1.6V 285 [k SR FR B3 A.5Y 1.88
i P P | LLE AVE: HAK: MIN:- 19.4nU AVE: 552.7mV HAKX: 870.6mY
- |n: AUE: MAK: HIN: 575.BaU AUE: 8A7.6mU  HAX: 976.8nU

HEREEEERRRRRRREES S s s BN EEEEE DR D
%Y [zoon] [curs] [RECD] [HENU] 5% [zoon] [curs] [RECD | [MENU] [HoLp | [T1nE] TSR] [GND | [CHNL | [HENU]

Fig. 1: HO2S(B1S1) & Heater
Fig. 2: HO2S(B1S2) & Heater
Fig. 3: HO2S(B1S1) & HO2S(B1S2)

EGRF605L

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, HO2S signal will switch from lean to rich normally.

MONITOR SCANTOOL DATA  esoeccae

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "HO2S(B1/S1)" status on the service data.

1.11 CURRENT DATA 34%65 1.11 CURRENT DATA 35%65 1.11 CURRENT DATA 34%65
i i i
* |OXYGEN SENSOR ON % |OXYGEN SENSOR ON % |OXYGEN SENSOR ON
% |OXYGEN SENSOR HEATER  ON % |OXYGEN SENSOR HEATER  ON % |OHVYGEN SENSOR HEATER  ON
% 028. TEST COMPLETE ON % 025, TEST COMPLETE ON % 1028, TEST COMPLETE ON
* % |02 UOLTAGE-B1S1 8.8 U 3002 UOLTAGE-B1S1 8.8 U
% |02 UOLTAGE-B1S2 8.7 v W] = m || % (02 VOLTAGE-B1S2 8.7 v .
% |02 VOLTAGE-B2S1 8.8 v % |02 UOLTAGE-B2S1 8.7 U % |02 UOLTAGE-B2S1 8.8 v
% |02 UOLTAGE-B2S2 8.7 v % |02 UOLTAGE-B2S2 8.7 v % |02 UOLTAGE-BZS2 8.7 v
SHOT TERM FUEL TRIM-B1 8.8 X SHOT TERM FUEL TRIM-Bi -2.3 % SHOT TERM FUEL TRIN-B1 8.8 X
¥ ¥ Y
[F1x | [scRN]| [FULL] [PART] [GRPH| [HELP] [F1x | [sceM] [FuLL] [PaRT | [GRPH] [HELP] [F1x | [sceN] [FULL] [PaRT | [GRPH]| [HELP]

Fig. 1 : Normal data
Fig. 2 : Open or Short to battery in HO2S(B1/S1)
Fig. 3 : Short to ground in HO2S(B1/S1)

EGRF605M

4. Is the service data displayed correctly ?

YES

P 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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DTC TROUBLESHOOTING PROCEDURES FL -245

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  e7ise2ee

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

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

3. Has a problem been found?

YES

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

» Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  e7oz48rc

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

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

2) Check HO2S(B1/S1) for damage or contamination caused by a foreign substance.

3) Is the HO2S(B1/S1) 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.
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FL -246 FUEL SYSTEM

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

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR esanassos

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -247
IDTC P0132 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  e2a11048

Refer to DTC P0131.

GENERAL DESCRIPTION  esroooes

Refer to DTC P0131.

DTC DESCRIPTION  ezs11ee3

Checking output signals from O2 sensor every 15 sec. under detecting condition, if an output signal is below 1.3V for more
than 12.5 sec., PCM sets P0132. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.

DTC DETECTING CONDITION  earorros

Item Detecting Condition Possible cause
DTC Strategy

Signal high

Battery voltage = 10V

The minimum airflow = 2g/s

Engine running state = 60sec.

The coolant temperature = 607 (140°F)
The feed-back control (closed loop) state
No fuel-cut state

Above conditions are met > 5 sec.
HO2S heated state

No transient condition

Enable Conditions A
Poor Connection

Short to battery in harness
HO2S(B1/S1)
PCM

Threshold value + The voltage of HO2S(B1/S1) » 1.3V

» Continuous
(more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles

Diagnosis Time

SPECIFICATION  esesa:

Refer to DTC P0131.

SCHEMATIC DIAGRAM  er7esses

Refer to DTC P0131.

SIGNAL WAVEFORM AND DATA  esssoons

Refer to DTC P0131.

MONITOR SCANTOOL DATA  essosees

Refer to DTC P0131.
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FL -248 FUEL SYSTEM
TERMINAL AND CONNECTOR INSPECTION  eeszaenr

Refer to DTC P0131.

SIGNAL CIRCUIT INSPECTION  esssener

1. 1G "OFF" and disconnect HO2S(B1/S1) connector.
2. 1G "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  errserca
1. Check HO2S(B1/S1)
1) 1G "OFF" and disconnect HO2S(B1/S1) connector.
2) Check HO2S(B1/S1) for damage or contamination caused by a foreign substance.

3) Is the HO2S(B1/S1) 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 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

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR cirrize

Refer to DTC P0131.
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DTC TROUBLESHOOTING PROCEDURES FL -249
IDTC P0133 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  esroaaie

Refer to DTC P0131.

GENERAL DESCRIPTION  eezrscis

The HO2S is used to supply the PCM with information regarding the composition of the air/fuel mixture. The HO2S is
positioned in the exhaust pipe ahead of the TWC. To measure the oxygen content, the HO2S requires a supply of ambient
air as a reference. The HO2S produces a voltage that varies between 0.1V and 0.9V under normal operating conditions.
The Powertrain Control Module (PCM) monitors this voltage and determines if the exhaust gas is lean or rich. If the
voltage input at the PCM is under approx. 0.45V the exhaust is lean, and if the voltage input is over approx. 0.45V the
exhaust is rich. The PCM constantly monitors the HO2S signal during closed loop operation and compensates for a rich
or lean condition by decreasing or increasing injector pulse width as necessary.

DTC DESCRIPTION  einosces

The response time of an O2 sensor can be impacted by two factors: temperature and poisoning. Poisoning of the O2
sensor is the primary failure mode of O2 sensor response time. Poisoning can come from many sources: silicone from
gaskets or even in the fuel, phosphorous from engine oil, carbon from operating in a cooler environment or lead from the
fuel. Most poisoning failures have the potential to clear up after the source of the poisoning has been removed. However,
sometimes the poisoning may be so severe that the damage is irreversible.

Checking output signals from HO2S under detecting condition, if an output signal is out of threshold, PCM sets P0133.

DTC DETECTING CONDITION  eseowoc2

Item Detecting Condition Possible cause

« Determines O2 sensor functionality by checking

DTC Strategy its response rate

e 1200 < Engine RPM < 4300

e 7.5g/s < Air Flow < 40g/s

« Engine run time > 60sec

» Engine Coolant > 70C( 158 °F)

« No Decel Fuel Cut-Off Exit with Rich Bias Fueling

« No torque Fuel Reduction in effect

« No Disabling Faults

« All of the conditions above met for more than 2 sec.

Enable Conditions

e _ » Poor connection
» Switching counter lean to rich < 13 « Faulty HO2S

* Switching counter rich to lean < 13 « Faulty PCM

* Response Lean Rich Transition Counter/Response
Lean Rich Switch Counter > 29

* Response Rich Lean Transition Counter/Response
Rich Lean Switch Counter > 35

* Response Rich Lean Average/Response Lean
Rich Average < 0.3809

* Response Rich Lean Average/Response
Lean Rich Average > 3

Threshold value

Diagnosis Time . -

MIL On Condition e 2 Driving Cycles
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SPECIFICATION

EC98907C

HO2S

Response Time (70% Duty at 10Hz)

lean to rich( Less than 65ms)
rich to lean(Less than 80ms)

SCHEMATIC DIAGRAM

E6BAOAEA

Refer to DTC P0131.

SIGNAL WAVEFORM AND DATA

EF1BAF38

' | RECD | '| HENU '|

% [zoon] [curs]

FR

cH AR

MIN:= 19.4mV AVE: 552.7mV HAKM: B7H.6mV

1.8 8

MIN: 575.8mV AVE: B87.6mY HMAKM! 976.8mY

'| HO-LI)-| |T-II1E| -|GI-‘~ID -| |CHHL| '| HE-HU-|

Fig. 1 : HO2S(B1S1) & Heater
Fig. 2 : HO2S(B1S1) & HO2S(B1S2)

EGRF6050

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, HO2S signal will switch from lean to rich normally.

MONITOR SCANTOOL DATA
1.
2.

3.

EBSEB63D

Connect Scantool & Engine "ON"

Warm up the engine to normal operating temperature.

Monitor HO2S voltage(B1/S1) parameter on scantool

Specification :

Voltage will vary from 0.1 to 0.9 V

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -251
1.11 CURRENT DATA 34%65
A
* |OXYGEN SENSOR ON
* |OXYGEN SENSOR HEATER  ON
* |02S.TEST COMPLETE ON
x
% |02 VOLTAGE-B1S2 8.7 Vv u
* |02 VOLTAGE-B2S1 8.8 Vv
* |02 VOLTAGE-B2S2 8.7 Vv
SHOT TERM FUEL TRIM-B1 8.8 X
Y
[FI® | [SCERN| |FULL| |PART | |GRPH| [HELP|

EGRF605P

4. Is the HO2S parameter displayed within specifications ?

YES

» 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, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Component Inspection” procedure

COMPONENT INSPECTION  esesozss

1. Visual Inspection of HO2S
1) Visually/physically inspect following items:
- Inspect the front HO2S for Contaminated, deteriorated or aged Front HO2S
- If contamination is evident on the HO2S, replace contaminated sensor

2) Is the HO2S visually / physically O.K ?

YES

» Go to "Check Performance of H02S" as follows

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

2. Check performance of HO2S
1) Connect scantool & Engine "ON"
2) Warm-up the engine to normal engine temperature.

3) Monitor signal waveform of HO2S with scantool.

Response Time (70% Duty at 10Hz)

HO2S lean to rich(Less than 65ms)
rich to lean(Less than 80ms)
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FL -252 FUEL SYSTEM

rR Hlez2v 2605 [ GEK

_m [zoon| [CURS| _ |RECD] [MENU|

Fig. 1: HO2S(B1S1) & Heater

EGRF605Q
4) Is the sensor signal switching properly ?
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 HO2S and check for proper operation. If the problem is corrected, replace
HO2S and go to "Verification of Vehicle Repair" procedure.

(W) 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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  eoso2150

Refer to DTC P0131.
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DTC TROUBLESHOOTING PROCEDURES FL -253

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

COMPONENT LOCATION  ecsszsee

Refer to DTC P0131.

GENERAL DESCRIPTION  e7asrs10

Refer to DTC P0131.

DTC DESCRIPTION  eensze2

Checking output signals from HO2S every 90 sec. under detecting condition, if an output signal indicating open in the
circuit lasts for more than 76.5 sec., PCM sets P0134. MIL(Malfunction Indication Lamp) turns on when the malfunction
lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eacorpss

ltem Detecting Condition Possible cause
DTC Strategy * Open

* No sensor cooled status

e The minimum airflow = 2g/s

e The battery voltage = 10V

« Engine running state > 60 sec.
Coolant temperature = 60°C(140°F)
No fuel reduction

Enable Conditions .
* No transient condition

Poor connection

No fuel-cut state Open in harness

No disabling fault HO2S(B1/S1)
Case 1 e At pumping current ON PCM
Thresh + 1.2V < Voltage of HO2S < 3.9V
old value Case 2 « At pumping current OFF
e 0.415V < Voltage of HO2S < 0.515V

» Continuous
(more than 76.5 sec.failure for every 90 sec.test)

MIL On Condition e 2 Driving Cycles

Diagnosis Time

SPECIFICATION  esssicec

Refer to DTC P0131.

SCHEMATIC DIAGRAM  esissasn

Refer to DTC P0131.

SIGNAL WAVEFORM AND DATA  esssspos

Refer to DTC P0131.
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FL -254 FUEL SYSTEM

MONITOR SCANTOOL DATA  esesroor

Refer to DTC P0131.

TERMINAL AND CONNECTOR INSPECTION  eossorra

Refer to DTC P0131.

SIGNAL CIRCUIT INSPECTION  eserrose

1. IG "OFF" and disconnect HO2S(B1/S1) connector.
2. 1G "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  e7oases

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.

COMPONENT INSPECTION  esozs209

1. Check HO2S(B1/S1)
1) 1G "OFF" and disconnect HO2S(B1/S1) connector.

2) Check HO2S(B1/S1) for damage or contamination caused by a foreign substance.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -255

3) Is the HO2S(B1/S1) normal?

YES

P 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 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

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR eszeesss

Refer to DTC P0131.
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FL -256 FUEL SYSTEM
IDTC P0135 HO2S HEATER CIRCUIT (BANK 1 / SENSOR 1)

COMPONENT LOCATION  epsozs22

Refer to DTC P0131.

GENERAL DESCRIPTION  eo71ssa7

Refer to DTC P0131.

DTC DESCRIPTION  ecorapor

If the PCM detects heater current is lower than threshold value for 2.5 seconds or over while enable condition is met PCM
determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  erpessss

Item Detecting Condition Possible cause

e Compares the current that is passing through

DTC Strategy the O2 Heater to a low limit

« Engine Running > 60sec.

« Heater Duty Cycle ) 0.4%

+ Max. Duty Cycle - Min. Duty Cycle < 0.05%
+ Adove conditions are met » 5sec.

Enable Conditions Poor Connection

Contact Resistance

HO2S(B1/S1)
Threshold value + Filtered O2 Heater Current < threshold value PCM
Diagnosis Time o FoalngolS
9 (More than 2.5 second failure for every 5 second test)
MIL On Condition e 2 Driving Cycles
SPECIFICATION  eocssas7
FOR REFERENCE ONLY
Condition Current(A)
Heater Current at 13.5V, 450 C (842°F) Exhaust 052 +0.1
Heater In-rush Current at 21°C(69.8°F), 13.5V 1.7 MAX
Heater In-rush Current at -40C(-40°F), 13.5V 2.2 MAX

SCHEMATIC DIAGRAM  eesaorcs

Refer to DTC P0131.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -257

SIGNAL WAVEFORM AND DATA  ecisscas

FR IRy @A.2u 2.as [OF FGE FR ol 1.8V z2.85 B Ry
...... L1 HO28(B1S1) i i i i i i MIN: AVE: HAN:

MIN: AVE: MAX:

HO25(B1S2)

HO2S(B1S2) heater -

T1LLLLL

i

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

EGRF605U
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 SCANTOOL DATA  erszpiss

1. 1G "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "HO2S(B1/S1) Heater" status on the service data.

1.11 CURRENT DATA 35/78 1.11 CURRENT DATA 35/78
A i
0z HEATING CURR.-BiST 8.6 A 0z HEaTiNG CURR.-BiS1 6.8 A
% |02 HEATING DUTY -B181 9 5 ¥ % |02 HEATING DUTY -B1S1 8.8 X
% |02 HEATING CURR.-B1S2 8.5 A % |02 HEATING CURR.-E1S2 8.5 A
% (02 HEATING DUTY -Bisz 95 X n % (02 HEATING DUTY -B1S2 93 X n
% |02 HEATING CURR.-B281 8.5 A % |02 HEATING CURR.-B281 8.5 A
* |02 HEATING DUTY -B281 9 5 X * |02 HEATING DUTY -B281 9 5 X
02 SENSOR SIGNAL-B282 782. VY 02 SENSOR SIGNAL-B282 782. mY
02 HEATING CURR.-B282 8.5 A 02 HEATING CURR.-B282 8.5 A
Y Y
|[FIX | [SCRN| [FULL| |[PART | |GRPH| |HELP | |[FIX | [SCRN| [FULL| |[PART | | GRPH| [HELP |

EGRF605V

4. Is the "HO2S Heater(B1/S1)" data displayed correctly ?

YES

P 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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FL -258 FUEL SYSTEM

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  ee2ssoee

Refer to DTC P0131.

COMPONENT INSPECTION  ess22ae1
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)(Component Side)

SPECIFICATION :

Heater

Resistance (Q) 9.6 £ 1.5 at 21°C(69.8°F)

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

4. Sensor ground

EFBF605W

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.

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 to reuse the PCM on the others

» 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  ecasssce

Refer to DTC P0131.
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FL -259

IDTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  esccoomo

GENERAL DESCRIPTION  easezce2

EGRF601J

HO2S(B1/S2) is in the back of Catalytic Converter to check the proper operation of catalyst. As Exhaust gas already
passed through catalyst, oxygen density in it is within specific range. If the oxygen density changes in accordance with
HO2S(B1/S1), it means the poor performance of catalytic converter.

DTC DESCRIPTION

EA8A499C

Checking output signals from HO2S every 15 sec. under detecting condition, if an output signal is below 0.04V for more
than 12.5 sec. PCM sets P0137. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive

2 driving cycle.

DTC DETECTING CONDITION  eeae17o1

Item

Detecting Condition

Possible cause

DTC Strategy

Signal low

Enable Conditions

Battery voltage = 10V

The minimum airflow = 2g/s

Engine running state = 60 sec

The coolant temperature = 607 (140°F)
The feed-back control (the closed loop) state
No fuel-cut state

Above conditions are met > 5 sec

Poor Connection
Short to ground in harness

HO2S heated state HO2S(B1/S2)
i o PCM
NO transient condition
Threshold value  The voltage of HO2S(B1/S2) < 0.04V
Diagnosis Time * Continuous
9 (more than 12.5 sec. failure for every 15 sec.test)
MIL On Condition « 2 Driving Cycles
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FL -260 FUEL SYSTEM

SPECIFICATION  eascsso

Air/fuel mixture Voltage(V)
Rich 0.75 ~ 1V
Lean 0 ~ 0.12v

SCHEMATIC DIAGRAM  eecaenes

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Funtion
Main Rel Battery Volt B+
LI_|_|_|_|_|_/ 2 EO - Heater [B1/S1] Control ! ain re'ay auery Voltage (B+)
3 ,_ ) 2 PCM C144-B (70) Heater [B1/S1] Control
|_|S= . ;:49 - HO2S [B1/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 130 - GND 4 PCM C144-B (30) Sensor ground
HO2s [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Funtion
1 Main Rela Battery Voltage (B+
L 2 @7 - Heater [B2/S1] Control Y Y ge (B+)
2 PCM C144-B (67) Heater [B2/S1] Control
3 [51 - HO2S [B2/S1] Signal
r‘S Y ,‘: N & 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 14 SN 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Funtion
L 2 = 1 Main Relay Battery Voltage (B+)
{74 - Heater [B1/S2] Control
3 = 2 PCM C144-B (74) Heater [B1/S2] Control
r‘g A e oy o 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 Funtion
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 - 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] o

— [T
DOOHDHOBEHEHNO0006006066
OHSIHODBED 2721e5242322)2D)
= il 1 )
69696860666964169) a8XaNas s adias(azial
e DVCOTE, , o B8 SEED@
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] J—L m
HO2S [Bank 2/Sensor 1]

HO2S [Bank 1/Sensor 2] C144-B
HO2S [Bank 2/Sensor 2] PCM

R

0000
NN AN

EFBF250A
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DTC TROUBLESHOOTING PROCEDURES FL -261

SIGNAL WAVEFORM AND DATA  eepesoss
rR MK e.5v 1.0s NIE ED

MIN:- 19.4nV AVE: 552.7ml HaAK: 878.6nY
MIN: 575.8mY AVE: BB7.6mY HAK: 976.8nl)

..... OO WO O DO (-7 [ )

'| HO-LD-| |T-II1E| -|GI-‘~ID -| |CHHL| '| HE.HU-|

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 SCANTOOL DATA  esssess2

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "HO2S(B1/S2)" item on the service data.

1.11 CURRENT DATA 34%65 1.11 CURRENT DATA 35565 1.11 CURRENT DaTa 34%65
N A i
* |[OXYGEN SENSOR ON % [ORYGEN SENSOR ON * |OXYGEN SENSOR ON
% |OXYGEN SENSOR HEATER  ON * [OMYGEN SENSOR HEATER  ON * |OXYGEN SENSOR HEATER  ON
% |028.TEST COMPLETE ON % |028. TEST COMPLETE ON % |02S. TEST COMPLETE oN
* |02 UOLTAGE-B1S1 8.7 U % |02 VOLTAGE-B1S1 8.8 U * |02 VOLTAGE-B1S1 8.7 v
x m | [ .
* |02 VOLTAGE-B2S1 8.8 V % [02 VOLTAGE-B281 8.7 U % |02 UOLTAGE-B2S1 .8 U
% |02 VOLTAGE-BZS2 8.7 v % (02 VOLTAGE-B282 8.7 U * |02 UOLTAGE-B2S2 a7 U
SHOT TERM FUEL TRIM-B1 8.8 ¥ SHOT TERH FUEL TRIM-Bi -2.3 X SHOT TERM FUEL TRIM-B1 8.8 %
¥ ¥ ¥
[F1% | [ScEN] [FULL] [PART | [GRPH] [HELP ] [F1x | [sceM] [FuLL] [PaRT | [GRPH] [HELP] [F1% | [sceM] [FULL] [PaRT | [GRPH] [HELP|

Fig. 1 : Nomal data
Fig. 2 : Open or short to battery in HO2S
Fig. 3 : Short to ground in HO2S

EFBF605Y

4. Is the service data displayed correctly ?

YES

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

» Go to "Terminal and connector inspection” procedure
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FL -262 FUEL SYSTEM
TERMINAL AND CONNECTOR INSPECTION  ececercs

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

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

3. Has a problem been found?

YES

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

P Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  esss2a30

1. 1G "OFF" and disconnect HO2S(B1/S2)

2. 1G "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  ecoasces

1. Visual Inspection of HO2S
Visually/physically inspect following items:
- Inspect the Rear HO2S for Contaminated, deteriorated or aged Rear HO2S
- If contamination is evident on the HO2S, replace contaminated sensor

2. Is the HO2S(B1/S2) 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 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.
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DTC TROUBLESHOOTING PROCEDURES FL -263

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR es7aces:

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

1.

2.

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
Using a Scantool, Clear the DTCs

Operate the vehicle within conditions noted in the freeze frame data or enable conditions

Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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FL -264 FUEL SYSTEM
IDTC P0138 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  e7p2s30n

Refer to DTC P0137.

GENERAL DESCRIPTION  e2osree:

Refer to DTC P0137.

DTC DESCRIPTION  eorocsos

Checking output signals from HO2S every 15 sec. under detecting condition, if an output signal is above 1.3V for more
than 12.5 sec. PCM sets P0138. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.

DTC DETECTING CONDITION  eosesss2

Item Detecting Condition Possible cause
DTC Strategy

Signal high

Battery voltage = 10V

The minimum airflow = 2g/s

Engine running state = 60 sec

The coolant temperature = 607C(140°F)
Feed-back control(Closed loop) state
No fuel-cut state

Above conditions are met » 5 sec
HO2S heated state

NO transient condition

Enable Conditions .
Poor connection

Short to battery in harness
HO2S(B1/S2)
PCM

Threshold value » The voltage of HO2S(B1/S2) » 1.3V

» Continuous
(more than 12.5 sec.failure for every 15 sec.test)

MIL On Condition » 2 Driving Cycles

Diagnosis Time

SPECIFICATION  eeerssse

Refer to DTC P0137.

SCHEMATIC DIAGRAM  erors136

Refer to DTC P0137.

SIGNAL WAVEFORM AND DATA  esosrars

Refer to DTC P0137.

MONITOR SCANTOOL DATA  esseesro

Refer to DTC P0137.
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DTC TROUBLESHOOTING PROCEDURES FL -265

TERMINAL AND CONNECTOR INSPECTION  eoz2so02s

Refer to DTC P0137.

SIGNAL CIRCUIT INSPECTION  eszseceo

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  esosa308

1. Visual Inspection of HO2S
Visually/physically inspect following items:
- Inspect the Rear HO2S for Contaminated, deteriorated or aged Rear HO2S
- If contamination is evident on the HO2S, replace contaminated sensor

2. Is the HO2S(B1/S2) normal?

YES

P 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.

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

NOTE

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

VERIFICATION OF VEHICLE REPAIR  eceassor

Refer to DTC P0137.
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FUEL SYSTEM

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

COMPONENT LOCATION  enasseroe

Refer to DTC P0137.

GENERAL DESCRIPTION  es2n0ss0

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 the 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  eszaci0a

Checking the delayed time between the front sensor response and the rear sensor response to fuel shift under detecting
condition, if the fuel shift time is higher than 25sec, PCM determines a fault and sets DTC P0139. MIL(Malfunction Indi-

cation Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ecreasce

Iltem

Detecting Condition

Possible cause

DTC Strategy

» Determines if Rear O2 Sensor is acceptable
for Idle Catalyst Monitor use

Enable Conditions » Same conditions as idle catalyst monitoring

Threshold value

» Response time of rear oxygen sensor by shifting
airfuel ratio from lean to rich and vice versa. = 25 sec.

Diagnosis Time ° -

MIL On Condition e 2 driving cycles

* Poor connection
e Faulty HO2S
« Faulty PCM

SPECIFICATION  esazeos

Refer to DTC P0137.

SCHEMATIC DIAGRAM  eeooasee

Refer to DTC P0137.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0137.

ECDBCAC6

MONITOR SCANTOOL DATA  ecoreroe

1. Connect Scantool then Engine "ON"

2.  Warm up the engine to normal operating temperature.

3. Monitor the signal waveform of HO2S(B1S2) with scantool

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FL -267

Specification : 0.1 ~ 0.9V

FR [l 1.8 v 2.85 [ SAHY

MIN: AVE: MAK:
MIN: AVE: MAK:

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

EGRF606A

4. Is the shift time from signal waveform within specifications ?

YES

P 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, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  esersras

Refer to DTC P0137.

COMPONENT INSPECTION  eaopssso

1. Visual Inspection of HO2S
Visually/physically inspect following items:
- Inspect the Rear HO2S for Contaminated, deteriorated or aged Rear HO2S
- If contamination is evident on the HO2S, replace contaminated sensor

2. Is the HO2S(B1/S2) O.K ?

YES

P 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 memaorized
by PCM.

» Substitute with a known - good HO2S(B1S2) and check for proper operation. If the problem is corrected, replace
HO2S(B1S2) and go to "Verification of Vehicle Repair" procedure.
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FL -268 FUEL SYSTEM

VERIFICATION OF VEHICLE REPAIR  ess24000

Refer to DTC P0137.
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DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
2)

COMPONENT LOCATION  easrzza0

Refer to DTC P0137.

GENERAL DESCRIPTION  earpaps

Refer to DTC P0137.

DTC DESCRIPTION  eszcrmp

Checking output signals from HO2S every 10 sec. under detecting condition, if an output signal indicating open in the
circuit lasts for more than 6.3 sec., PCM sets P0140. MIL(Malfunction Indication Lamp) turns on when the malfunction
lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eaozoipa

Item Detecting Condition Possible cause
DTC Strategy * Open

¢ No sensor cooled status

e The minimum airflow = 2g/s

e The battery voltage = 10V

Engine running state > 60 sec.
Coolant temperature = 60°C(140°F)
No fuel reduction

No transient condition

No fuel-cut state

Enable Conditions

Poor Connection
Open in harness

No disabling fault HO2S(B1/S2)
* At pumping current ON PCM
Thflejh' Casel |, 12v < Voltage of HO2S < 3.9V
0
value Case 2 + At pumping current OFF
e 0.415V < Voltage of HO2S < 0.515V

« Continuous

Diagnosis Time (more than 6.3 sec.failure for every 10 sec.test)

MIL On Condition e 2 driving cycles

SPECIFICATION  escsrees

Refer to DTC P0137.

SCHEMATIC DIAGRAM  eeoesize

Refer to DTC P0137.

SIGNAL WAVEFORM AND DATA  eaireesr

Refer to DTC P0137.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -270 FUEL SYSTEM

MONITOR SCANTOOL DATA  eracsrsr

Refer to DTC P0137.

TERMINAL AND CONNECTOR INSPECTION  eesossre

Refer to DTC P0137.

SIGNAL CIRCUIT INSPECTION  esrozap2

1. IG "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  ezc2enz

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.

COMPONENT INSPECTION  easoess

1. Visual Inspection of HO2S
Visually/physically inspect following items:
- Inspect the Rear HO2S for Contaminated, deteriorated or aged Rear HO2S
- If contamination is evident on the HO2S, replace contaminated sensor
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DTC TROUBLESHOOTING PROCEDURES FL -271

2. s the HO2S(B1/S2) 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 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.

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  esseeasr

Refer to DTC P0137.
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FL -272 FUEL SYSTEM
IDTC P0141 HO2S HEATER CIRCUIT (BANK 1 / SENSOR 2)

COMPONENT LOCATION  epspscer

Refer to DTC P0137.

GENERAL DESCRIPTION  esgscrre

Refer to DTC P0137.

DTC DESCRIPTION  eoreoeio

If the PCM detects heater output voltage is lower than threshold value for 5 seconds while enable condition is met, PCM
determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  eseeeces

Item Detecting Condition Possible cause

e Compares the current that is passing through

DTC Strategy the O2 Heater to a low limit

+ Engine Running > 60sec.

+ Heater Duty Cycle > 0.4%

+ Max. Duty Cycle - Min. Duty Cycle < 0.05%
» Above conditions are met = 5sec.

Enable Conditions Poor Connection

Contact Resistance

HO2S(B1/S2)
Threshold value « Filtered O2 Heater Current < threshold value PCM
Diagnosis Time srCominuogs
9 (More than 2.5 second failure for every 5 second test)
MIL On Condition e 2 Driving Cycles
SPECIFICATION  eo77scea
FOR REFERENCE ONLY
Condition Current(A)
Heater Current at 13.5V, 450°C(842°F) Exhaust 052 £ 0.1
Heater In-rush Current at 21°C(69.8°F), 13.5V 1.7 MAX
Heater In-rush Current at -40°C(-40 °F), 13.5V 2.2 MAX

SCHEMATIC DIAGRAM  eeaacarr

Refer to DTC P0137.
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DTC TROUBLESHOOTING PROCEDURES FL -273

SIGNAL WAVEFORM AND DATA  ecsiseas

FR iRy @e.2u 2.8 s [OF FCE FR ol 1.8V z2.85 B Ry
...... L HO2S(BISY) c o i LB oAt Uil

HO25(B1S2)

HO2S(B1S2) heater

' |zﬁoﬁ| |'cu1§5|' " |1.=IEC.D|.| nﬁnu] ' Iiooﬁl |.CU1.?IS|. " |1.=IEC.D|.| nﬁnu]

EGRF605U
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 SCANTOOL DATA  eoboassr
1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3.  Monitor "HO2S(B1/S2) Heater" item on the service data.

1.11 CURRENT DATA 35,78 1.11 CURRENT DATA 3778
A A
% |02 HEATING CURR.-B1S1 8.6 A % |02 HEATING CURR.-B1S1 B.6 A
% |02 HEATING DUTY -B1S1 95 % % |02 HEATING DUTY -B1S1 9 7 X
£ 302 HEATING CURR.-B1S2 8.5 A 402 HEATING CURR.-B1S2 8.8 A
% |02 HEATING DUTY -BiSz 95 ¥ - % |02 HEATING DUTY -B1S2 8.8 X .
% |02 HEATING CURR.-B251 8.5 A % |02 HEATING CURR.-B2S1 B.6 A
% |02 HEATING DUTY -B2S1 95 X % |02 HEATING DUTY -B2S1 9 7 ¥
02 SENSOR SIGNAL-B2S2  782.mV 02 SENSOR SIGNAL-B2S2  782.mU
02 HEATING CURR.-B2SZ2 B.5 A 02 HEATING CURR.-B2SZ 8.6 A
Y Y
[F1X | [sceN| [FuLL] [PaRT]| [GRPH| [HELP] [FIX | [SCRN| [FULL| [PART | |GRPH| [HELP |

Normal data Open circuit in HO2S heater

EGRF987W

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

YES

P 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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FL -274 FUEL SYSTEM

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  eazszz00

Refer to DTC P0137.

COMPONENT INSPECTION  eepsoe1s
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 (R) 9.6 + 1.5 at 217C(69.8°F)

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

4. Sensor ground

EFBF606C

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.

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 to reuse the PCM on the others

» 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  escecosc

Refer to DTC P0137.
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DTC TROUBLESHOOTING PROCEDURES FL -275
IDTC P0151 HO2S CIRCUIT LOW VOLTAGE (BANK 2 / SENSOR 1)

COMPONENT LOCATION  esazeroe

EGRF601Q

GENERAL DESCRIPTION  esraies2

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  esizoces

Checking output signals from HO2S every 15 sec. under detecting condition, if an output signal is below 0.05V for more
than 12.5 sec., PCM sets P0151. MI (Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.
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FUEL SYSTEM

DTC DETECTING CONDITION 748909

Item

Detecting Condition

Possible cause

DTC Strategy

Signal low

Enable Conditions

Battery voltage = 10V

The minimum airflow = 2g/s

Engine running state = 60sec

The coolant temperature = 60T (140°F)
The feed-back control (the closed loop) state
No fuel-cut state

Above conditions are met > 5 sec.

« Poor connection
« Short to ground in harness

HO2S heated state - HO25(B2/S1)
: o « PCM
NO transient condition
Threshold value The voltage of HO2S(B2/S1) < 0.04V
Diagnosis Time Continuous
9 (more than 12.5 sec. failure for every 15 sec.test)
MIL On Condition 2 Driving Cycles
SPECIFICATION  ecosrez
Air/fuel mixture Voltage(V)
Rich 0.75 ~ 1V
Lean 0 ~ 0.12v

#1n case of open circuit, voltage is set to 0.45V(Pumping current OFF) or 3.5V(Pumping current ON)
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DTC TROUBLESHOOTING PROCEDURES FL -277
SCHEMATIC DIAGRAM  errerrar
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Funtion
L’_|_|_|_|L 2 EO - Heater [B1/S1] Control 1 Main Relay Battery Voltage (B+)
3 - ) 2 PCM C144-B (70) Heater [B1/S1] Control
|_|S= 4 ,‘ég - HO2S [B/S1] Signal 3 PCM C144-B (49) HO2S [B1/S1] Signal
v 130- GND 4 PCM C144-B (30) Sensor ground
HO2S [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Funtion
1 Main Rel Batts Volt: B+
L|_|_|_|_|_|_I 2 [67 - Heater [B2/S1] Control an ey attery Voltage (B+)
3 = 2 PCM C144-B (67) Heater [B2/S1] Control
r‘S ] ‘,:51 - HO2S [B2/S1] Signal 3 PCM C144-B (51) | HO2S [B/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 Funtion
L 2 1 Main Relay Battery Voltage (B+)
E4 - Heater [B1/S2] Control
3 - 2 PCM C144-B (74) Heater [B1/S2] Control
|_|S= . 150 - HO2S [B1/S2] Signal 3 PCM C144-B (50) | HO2S [BL/S2] Signal
v Bl -GND 4 PCM C144-B (31) Sensor ground
HO2S [B2/S2] (C140)  Main Relay HO2S [B2/S2]
1 Terminal Connected to Funtion
L 2 = 1 Main Relay Battery Voltage (B+)
173 - Heater [B2/S2] Control
3 - 2 PCM C144-B (73) Heater [B2/S2] Control
PS . 152biO26,(B2i52]Signal 3 PCM C144-B (52) | HO2S [B2/S2] Signal
3 [29- GND 4 PCM C144-B (29) Sensor ground
Main Relay
[HARNESS CONNECTORS] L
( DOOHHOBEBDH DO 0000006
o OOERDHERDED DEERD)
0999 = i =)
69169686 1E6165164)63) (49(a7Xa6X45Xa4/a31a2)aD)
C DPVEVCE, , 0O O SO
C137,C138,C139,C140 J_L
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

WWW.DIGITALKHODRO.COM

EFBF250A

021- 62 99 92 92



WWW.DIGITALKHODRO.COM
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SIGNAL WAVEFORM AND DATA  eseoaire

P MIN: AVE: MAK: MIN:I- 19.4mU AVE: 552.7nV HMAK: 878.6mVY
MIN:

rR_ 6.2y 265 WIEEER |fr EEi1ev 265 [FESK |ff EEesv 1.8sS

""" AUE: MAK:

MIN: 575.8mV AVE: 8A7.6mV HMAK: 976.8mV

LLEL

_m |zooﬁ| |:cu1:13|: |REC:D| :| nﬁnu :| HLD |éooﬁ| |:cu1zzs|: : |l:1EC:D| :| nﬁnu :| :| HOLD :| |T:IHE| |G;m :| |CHN:L| :| HENU:|
Fig. 1: HO2S(B2S1) & Heater

Fig. 2 : HO2S(B2S2) & Heater
Fig. 3: HO2S(B2S1) & HO2S(B2S2)

EGRF606D
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, HO2S signal will switch from lean to rich normally.

MONITOR SCANTOOL DATA  essirssc

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "HO2S(B2/S1)" item on the service data.

1.11 CUERENT DATA 36%65 1.11 CURRENT DATA 37965 1.11 CURRENT DATA 36%65
F 'S IS
% |OXYGEN SENSOR ON % |OXYGEN SENSOR ON % |ORYGEN SENSOR oN
% [ONYGEN SENSOR HEATER  ON x [OXYGEN SENSOR HEATER  ON % |OXYGEN SENSOR HEATER  ON
x 025, TEST COMPLETE ON % |02S. TEST COMPLETE ON x |02S. TEST COMPLETE oN
% [02 UOLTAGE-B1S1 8.7 U * (02 UOLTAGE-B1S1 8.7 v % |02 VOLTAGE-B1S1 8.7 U
% [02 VOLTAGE-B1S2 8.7 v || % [0z voLTAGE-B1SZ 8.6 U u || % [02 voLTAGE-B1s2 8.7 U "
% 02 UOLTAGE-B281 1.3 U 902 VOLTAGE-BZS1 8.8 U
x [02 YOLTAGE-B2S2Z 8.7 U % |02 UOLTAGE-B2S2 8.6 U % 02 VOLTAGE-B2SZ 8.7 U
SHOT TERM FUEL TRIM-B1 8.8 % SHOT TERM FUEL TRIM-B1 -2.3 ¥ SHOT TERM FUEL TRIM-B1 8.8 ¥
\ v v
[FIX | [SCEN] [FULL] [FART | [GRFH] [HELF| [FIx | [ScEN] [FULL] [PART| [GRPH] [HELF] [F1x | [SCBN] [FULL] [PART | [GRPH| [HELP]

Fig. 1 : Normal data
Fig. 2 : Open or Short to battery in HO2S(B2/S1)
Fig. 3: Short to ground in HO2S(B2/S1)

EGRF606E

4. Is the service data displayed correctly ?
YES

P 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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DTC TROUBLESHOOTING PROCEDURES FL -279

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  ezpacsen

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

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

3. Has a problem been found ?

YES

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

» Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  epsspien

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  eriz197
1. Check HO2S(B2/S1)
1) IG "OFF" and disconnect HO2S(B2/S1) connector.

2) Check HO2S(B2/S1) for damage or contamination caused by a foreign substance.

3) Is the HO2S(B2/S1) normal?

YES

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -280 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.

» 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.

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR eazorcos

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -281
IDTC P0152 HO2S CIRCUIT HIGH VOLTAGE (BANK 2 / SENSOR 1)

COMPONENT LOCATION  ezrrcasa

Refer to DTC P0151.

GENERAL DESCRIPTION  ez6ro1

Refer to DTC P0151.

DTC DESCRIPTION  eozssoos

Checking output signals from HO2S every 15 sec. under detecting condition, if an output signal is above 1.3V for more
than 12.5 sec., PCM sets P0152. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.

DTC DETECTING CONDITION  essiasrt

Item Detecting Condition Possible cause
DTC Strategy

Signal high

Battery voltage = 10V

The minimum airflow = 2g/s

Engine running state = 60 sec

The coolant temperature = 607 (140°F)
Feed-back control(Closed loop) state
No fuel-cut state

Above conditions are met > 5 sec
HO2S heated state

NO transient condition

Enable Conditions :
Poor connection

Short to battery in harness
HO2S(B2/S1)
PCM

Threshold value  The voltage of HO2S(B2/S1) » 1.3V

» Continuous
(more than 12.5 sec.failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles

Diagnosis Time

SPECIFICATION  ecesnsc

Refer to DTC P0151.

SCHEMATIC DIAGRAM  eseeocss

Refer to DTC P0151.

SIGNAL WAVEFORM AND DATA  esiseros

Refer to DTC P0151.

MONITOR SCANTOOL DATA  esio0276

Refer to DTC P0151.
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FL -282 FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION  eesrerie

Refer to DTC P0151.

SIGNAL CIRCUIT INSPECTION  escsasar

1. 1G "OFF" and disconnect HO2S(B2/S1) connector.
2. 1G "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  easorcrs
1. Check HO2S(B2/S1)
1) 1G "OFF" and disconnect HO2S(B2/S1) connector.

2) Check HO2S(B2/S1) for damage or contamination caused by a foreign substance.

3) Is the HO2S(B2/S1) 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 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.

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  esssieor

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  e7ezsee2

Refer to DTC P0151.

GENERAL DESCRIPTION  e77piaa

The HO2S is used to supply the PCM with information regarding the composition of the air/fuel mixture. The HO2S is
positioned in the exhaust pipe ahead of the TWC. To measure the oxygen content, the HO2S requires a supply of ambient
air as a reference. The HO2S produces a voltage that varies between 0.1V and 0.9V under normal operating conditions.
The Powertrain Control Module (PCM) monitors this voltage and determines if the exhaust gas is lean or rich. If the
voltage input at the PCM is under approx. 0.45V the exhaust is lean, and if the voltage input is over approx. 0.45V the
exhaust is rich. The PCM constantly monitors the HO2S signal during closed loop operation and compensates for a rich
or lean condition by decreasing or increasing injector pulse width as necessary.

DTC DESCRIPTION  essior14

The response time of an O2 sensor can be impacted by two factors: temperature and poisoning. Poisoning of the O2
sensor is the primary failure mode of O2 sensor response time. Poisoning can come from many sources: silicone from
gaskets or even in the fuel, phosphorous from engine oil, carbon from operating in a cooler environment or lead from the
fuel. Most poisoning failures have the potential to clear up after the source of the poisoning has been removed. However,
sometimes thepoisoning may be so severe that the damage is irreversible. Checking output signals from HO2S under
detecting condition, if an output signal is out of threshold, PCM sets P0153.

DTC DETECTING CONDITION  ezcoscrt

Item Detecting Condition Possible cause

« Determines O2 sensor functionality by checking

DTC Strategy its response rate

e 1200 < Engine RPM < 4300

e 40g/s < Air Flow < 7.5g/s

« Engine run time > 60sec

» Engine Coolant > 70C( 158 °F)

Enable Conditions « No DFCO(Decel Fuel Cut-Off) Exit with
Rich Bias Fueling

* No TORQ Fuel Reduction in effect

« No Disabling Faults

« All of the conditions above met for more than 2sec .
* Poor connection

« Switching counter lean to rich < 13 * Faulty HO2S

« Switching counter rich to lean < 13 * Faulty PCM

* Response Lean Rich Transition Counter/Response
Lean Rich Switch Counter > 29

* Response Rich Lean Transition Counter/Response
Rich Lean Switch Counter > 35

* Response Rich Lean Average/Response Lean
Rich Average < 0.3809

* Response Rich Lean Average/Response
Lean Rich Average > 3

Threshold value

Diagnosis Time . -

MIL On Condition e 2 Driving Cycles

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -284 FUEL SYSTEM

SPECIFICATION  esceoeps

Response Time (70% Duty at 10Hz)

HO2S lean to rich( Less than 0.65sec)
rich to lean(Less than 0.8sec)

SCHEMATIC DIAGRAM  eensrors

Refer to DTC P0151.

SIGNAL WAVEFORM AND DATA  epcczses
FR M e.s5v 1.0 s NIE ED

MIN:- 19.4nV AVE: 552.7ml) HMAK: 878.6nY
MIN: 575.8mY AVE: 86B7.6mY HAK: 976.8nV

. HO2S(B2S1)|

B2S2) '

HO2S(

THOLD| [TINE] .|GI.‘~ID TTchnL ] [nENU|

EGRF606G

After warming-up, Releasing accellerator pedal suddenly around 4000rpm the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off. Conversely, sudden depressing accellerator pedal HO2S signal reading will be around
0.6V ~1.0V. At idle, HO2S signal will be switching between lean to rich normally.

MONITOR SCANTOOL DATA  eosonc
1. Connect Scantool & Engine "ON"
2. Warm up the engine to normal operating temperature.

3. Monitor HO2S voltage(B2/S1) parameter on scantool

Specification : Voltage will vary from 0.1 to 0.9 V
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DTC TROUBLESHOOTING PROCEDURES FL -285
1.11 CURRENT DATA 36%65
A
» |OXYGEN SENSOR ON
 |OXYGEN SENSOR HEATER ON
 |028.TEST COMPLETE ON
% |02 UOLTAGE-B1S1 8.7 U
% |02 UOLTAGE-B1S2 8.7 U m
2302 UOLTAGE-B2S1 8.3 U
% |02 UOLTAGE-B2S2 8.7 U
SHOT TERM FUEL TRIM-B1 8.8 ¥
Y
[F1% | [SCEN]| [FULL| |PART | [GRPH| |HELP|

EGRF606H

4. Is the HO2S parameter displayed within specifications ?

YES

» 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, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Component Inspection” procedure

COMPONENT INSPECTION  koisssa

1. Visual Inspection of HO2S
1) Visually/physically inspect following items:
- Inspect the front HO2S for Contaminated, deteriorated or aged Front HO2S
- If contamination is evident on the HO2S, replace contaminated sensor

2) Is the HO2S visually / physically O.K ?

YES

» Go to "Check Performance of H02S" as follows

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

2. Check performance of HO2S
1) Connect scantool & Engine "ON"
2) Warm-up the engine to normal engine temperature.

3) Monitor signal waveform of HO2S with scantool

Response Time (70% Duty at 10Hz)

HO2S lean to rich( Less than 0.65sec)
rich to lean(Less than 0.8sec)
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FUEL SYSTEM

rrR M e.sv 1.8s [N EE

MIN:- 19,4V AVE: 552.7mV HAX: B78.6mY

MIM: 375.8mU AVE: 887.6ml) HAX: 976.8nl
______ s T ozS(B2SY)

" HO2S(B2S2)”

:.E ...... ; ....... b

THOLD| [TINE] .|GI.'~ID TTcohnL ] [nEnU|

4) Is the sensor signal switching properly ?

YES

EFBF605X

» 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 HO2S

and check for proper operation. If the problem is corrected, replace

HO2S and go to "Verification of Vehicle Repair" procedure.

(W) 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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0151.
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DTC TROUBLESHOOTING PROCEDURES FL -287

DTC P0154 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 2 / SENSOR
1)

COMPONENT LOCATION  essss2oe

Refer to DTC P0151.

GENERAL DESCRIPTION  eeeoz204r

Refer to DTC P0151.

DTC DESCRIPTION  eesssscc

Checking output signals from HO2S every 90 sec. under detecting condition, if an output signal indicating open in the
circuit lasts for more than 76.5 sec., PCM sets P0154. MIL(Malfunction Indication Lamp) turns on when the malfunction
lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esscairs

Item Detecting Condition Possible cause
DTC Strategy * Open

¢ No sensor cooled status

e The minimum airflow = 2g/s

e The battery voltage = 10V

Engine running state > 60 sec.
Coolant temperature = 60°C(140°F)
No fuel reduction

No transient condition

No fuel-cut state

Enable Conditions

Poor connection
Open in harness

No disabling fault HO2S(B2/S1)
Case 1 * At pumping current ON PCM
Thresh- e 1.2V < Voltage of HO2S < 3.9V
old value Case 2 « At pumping current OFF
e 0.415V < Voltage of HO2S < 0.515V

« Continuous

Diagnosis Time (more than 76.5 sec.failure for every 90 sec.test)

MIL On Condition e 2 driving cycles

SPECIFICATION  eoesacss

Refer to DTC P0151.

SCHEMATIC DIAGRAM  kozes147

Refer to DTC P0151.

SIGNAL WAVEFORM AND DATA  ecansser

Refer to DTC P0151.
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FL -288 FUEL SYSTEM

MONITOR SCANTOOL DATA  eacssess

Refer to DTC P0151.

TERMINAL AND CONNECTOR INSPECTION  erserons

Refer to DTC P0151.

SIGNAL CIRCUIT INSPECTION  excoevss

1. IG "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  esszocrs

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.

COMPONENT INSPECTION  epesersa

1. Check HO2S(B2/S1)

1) 1G "OFF" and disconnect HO2S(B2/S1) connector.
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DTC TROUBLESHOOTING PROCEDURES FL -289

2) Check HO2S(B2/S1) for damage or contamination caused by a foreign substance.

3) Is the HO2S(B2/S1) normal?

YES

P 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.

P 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.

NOTE

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

VERIFICATION OF VEHICLE REPAIR  epsaoa00

Refer to DTC P0151.
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IDTC P0155 HO2S HEATER CIRCUIT (BANK 2 / SENSOR 1)

COMPONENT LOCATION  escerens

Refer to DTC P0151.

GENERAL DESCRIPTION  esis7om

Refer to DTC P0151.

DTC DESCRIPTION

EA97B95D

If the PCM detects heater output voltage is lower than threshold value for 5 seconds while enable condition is met, PCM
determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  esseese

Iltem

Detecting Condition

Possible cause

DTC Strategy

Compares the current that is passing through
the O2 Heater to a low limit

Enable Conditions

Engine Running » 60sec

Heater Duty Cycle > 0.4%

Max. Duty Cycle - Min. Duty Cycle < 0.05%
Above conditions are met ) 5sec.

Poor Connection
Contact Resistance

HO2S(B2/S1)
Threshold value Filtered O2 Heater Current < threshold value PCM
Diagnosis Time Comtiniols
9 (More than 2.5 second failure for every 5 second test)
MIL On Condition 2 Driving Cycles
SPECIFICATION  easocoes
FOR REFERENCE ONLY
Condition Current(A)
Heater Current at 13.5V, 450C(842°F) Exhaust 025 +0.1
Heater In-rush Current at 21°C(69.8°F), 13.5V 1.7 MAX
Heater In-rush Current at -40°C(-40 °F), 13.5V 2.2 MAX

SCHEMATIC DIAGRAM  eccsoras

Refer to DTC P0151.
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DTC TROUBLESHOOTING PROCEDURES FL -291

SIGNAL WAVEFORM AND DATA  ese0ssc

FR IRy @A.2u 2.as [OF FGE FR ol 1.8V z2.85 B Ry
...... b HO2S(B2SY) : b i Goiy oG Lk 1 L

MIN: AVE: MAX:

HO2S(B2S

HO2S(B2S2)heater -

(NN EEEE

i

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

EFBF606P
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 SCANTOOL DATA  Eepbaonacc

1. 1G "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "HO2S(B2/S1) Heater" status on the service data.

1.11 CURRENT DATA 35/78 1.11 CURRENT DATA 35/78
A i
0z HEATING CURR.-BiST 8.6 A 0z HEaTiNG CURR.-BiS1 6.8 A
% |02 HEATING DUTY -B181 9 5 ¥ % |02 HEATING DUTY -B1S1 8.8 X
% |02 HEATING CURR.-B1S2 8.5 A % |02 HEATING CURR.-E1S2 8.5 A
% (02 HEATING DUTY -Bisz 95 X n % (02 HEATING DUTY -B1S2 93 X n
% |02 HEATING CURR.-B281 8.5 A % |02 HEATING CURR.-B281 8.5 A
* |02 HEATING DUTY -B281 9 5 X * |02 HEATING DUTY -B281 9 5 X
02 SENSOR SIGNAL-B282 782. VY 02 SENSOR SIGNAL-B282 782. mY
02 HEATING CURR.-B282 8.5 A 02 HEATING CURR.-B282 8.5 A
Y Y
|[FIX | [SCRN| [FULL| |[PART | |GRPH| |HELP | |[FIX | [SCRN| [FULL| |[PART | | GRPH| [HELP |

EGRF605V

4. Is the "HO2S Heater(B2/S1)" data displayed correctly ?

YES

P 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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FL -292 FUEL SYSTEM

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  e7z00ees

Refer to DTC P0151.

COMPONENT INSPECTION  esscsrso
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) 9.6 £ 1.5 at 21°C(69.8°F)

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

4. Sensor ground

EFBF606T
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.

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 to reuse the PCM on the others

» 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  eseizess

Refer to DTC P0151.
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FL -293

IDTC P0157 HO2S CIRCUIT LOW VOLTAGE (BANK 2 / SENSOR 2)

COMPONENT LOCATION  eezocse

GENERAL DESCRIPTION  esz228r0

EGRF601Y

HO2S(B2/S2) is in the back of Catalytic Converter to check the proper operation of catalyst. As Exhaust gas already
passed through catalyst, oxygen density in it is within specific range. If the oxygen density changes in accordance with
HO2S(B2/S1), it means the poor performance of catalytic converter.

DTC DESCRIPTION

ED9013E9

Checking output signals from HO2S every 15 sec. under detecting condition, if an output signal is below 0.04V for more
than 12.5 sec., PCM sets P0157. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive

2 driving cycle.

DTC DETECTING CONDITION  epsssans

Item

Detecting Condition

Possible cause

DTC Strategy

Signal low

Enable Conditions

Battery voltage = 10V

The minimum airflow = 2g/s

Engine running state = 60 sec.

The coolant temperature = 607 (140°F)
The feed-back control (the closed loop) state
No fuel-cut state

Above conditions are met » 5 sec.

Poor connection
Short to ground in harness

HO2 heated state HO2S(B2/S2)
: " PCM
No transient condition
Threshold value + The voltage of HO2S(B2/S2) < 0.04V
Diagnosis Time » Continuous
9 (more than 12.5 sec. failure for every 15 sec.test)
MIL On Condition e 2 Driving Cycles
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FL -294 FUEL SYSTEM

SPECIFICATION  e2rzrces

Air/fuel mixture Voltage(V)
Rich 0.75 ~ 1V
Lean 0 ~ 0.12v

SCHEMATIC DIAGRAM  epoaseas

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C137) PCM (C144-B) HO2S [B1/S1]
1 Terminal Connected to Funtion
Main Rel Battery Volt B+
LI_|_|_|_|_|_/ 2 EO - Heater [B1/S1] Control ! ain re'ay auery Voltage (B+)
3 ,_ ) 2 PCM C144-B (70) Heater [B1/S1] Control
|_|S= . ;:49 - HO2S [B1/S1] Signal 3 PCM C144-B (49) | HO2S [B1/S1] Signal
v 130 - GND 4 PCM C144-B (30) Sensor ground
HO2s [B2/S1] (C138) ~ Main Relay HO2S [B2/S1]
1 Terminal Connected to Funtion
1 Main Rela Battery Voltage (B+
L 2 @7 - Heater [B2/S1] Control Y Y ge (B+)
2 PCM C144-B (67) Heater [B2/S1] Control
3 [51 - HO2S [B2/S1] Signal
r‘S Y ,‘: N & 3 PCM C144-B (51) | HO2S [B2/S1] Signal
v 14 SN 4 PCM C144-B (28) Sensor ground
HO2S [B1/S2] (C139) ~ Main Relay HO2S [B1/S2]
1 Terminal Connected to Funtion
L 2 = 1 Main Relay Battery Voltage (B+)
{74 - Heater [B1/S2] Control
3 = 2 PCM C144-B (74) Heater [B1/S2] Control
r‘g A e oy o 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 Funtion
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 - 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] o

— [T
DOOHDHOBEHEHNO0006006066
OHSIHODBED 2721e5242322)2D)
= il 1 )
69696860666964169) a8XaNas s adias(azial
e DVCOTE, , o B8 SEED@
C137,C138,C139,C140 JL
HO2S [Bank 1/Sensor 1] J—L m
HO2S [Bank 2/Sensor 1]

HO2S [Bank 1/Sensor 2] C144-B
HO2S [Bank 2/Sensor 2] PCM

R

0000
NN AN

EFBF250A
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DTC TROUBLESHOOTING PROCEDURES FL -295
SIGNAL WAVEFORM AND DATA  erserar
FR .5 1.8 S B.5 U
MIN:- 19.4nU AVE: 552.7mU HMAH: 878.6mU
MIN: 575.8nU AVE: 887.6nV  HAX: 976.8mY
e H(IDZSI(BZIS1)_
M TR
[t
. - -
..... hE o ho2s(E282)
...... <}

'| HOILD.| |T'n11'3| .|GI.‘~ID '| |CHHL| '| HE.HU.|

EGRF606L

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

MONITOR SCANTOOL DATA

1. IG "OFF" & connect scantool.

E54EB82D

2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "HO2S(B2/S2)" item on the service data.

1.11 CUBRENT DATA 36%65 1.11 CURRENT DATA 37%65 1.11 CURRENI DATA 36%65
& A &
% [OXYGEN SENSOR ON * [OXYGEN SENSOR ON * [OXYGEN SENSOR ON
% [OXYGEN SENSOR HEATER  ON % [ONYGEN SENSOR HEATER  ON % [ONYGEN SENSOR HEATER  ON
% [02S.TEST COMPLETE ON % [028. TEST COMPLETE ON % |028. TEST COMPLETE ON
% (02 YOLTAGE-B1S1 8.7 Y % [02 VOLTAGE-B1S1 8.7 v % |02 VOLTAGE-B1S1 a7 v
% (02 YOLTAGE-B1S2 8.7 Uy m || % |02 VOLTAGE-B1SZ 8.6 U m || % |02 VOLTAGE-B1S2 8.7 v n
* (02 VOLTAGE-B281 8.3 U * (02 VOLTAGE-B2S1 8.6 v * (02 UOLTAGE-B2S1 8.3 U
t302 VOLTAGE-B282. 4.7 U E02 VOLTAGE-B282 1.1 Vv 3
SHOT TERM FUEL TRIM-B1 8.8 X SHOT TERH FUEL TRIM-B1 -2.3 % SHOT TERM FUEL TRIM-B1 8.8 X
T T T
[F1x | [scEN] [FULL] [PaRT | [GRPH] [HELP] [F1% | [scBN] [FULL] [PaRT | [GRPH| [HELP| [F1% | [SCRN] [FULL] [PaRT | [GRPH] [HELP]

Fig. 1 : Normal data

Fig. 2 : Open or Short to battery in HO2S(B2/S2)
Fig. 3: Short to ground in HO2S(B2/S2)

4. Is the service data displayed correctly?

YES

EGRF606M

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

» Go to "Terminal and connector inspection” procedure

WWW.DIGITALKHODRO.COM
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FL -296 FUEL SYSTEM
TERMINAL AND CONNECTOR INSPECTION  esaseaar

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

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

3. Has a problem been found?

YES

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

P Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  esccisss

1. 1G "OFF" and disconnect HO2S(B2/S2)

2. 1G "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  ezs0n831

1. Visual Inspection of HO2S
Visually/physically inspect following items:
- Inspect the Rear HO2S for Contaminated, deteriorated or aged Rear HO2S
- If contamination is evident on the HO2S, replace contaminated sensor

2. Is the HO2S(B2/S2) 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 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.
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DTC TROUBLESHOOTING PROCEDURES FL -297

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  eearrses

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

1.

2.

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
Using a Scantool, Clear the DTCs

Operate the vehicle within conditions noted in the freeze frame data or enable conditions

Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

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

IDTC P0158 HO2S CIRCUIT HIGH VOLTAGE (BANK 2 / SENSOR 2)

COMPONENT LOCATION  eaz03080

Refer to DTC P0157.

GENERAL DESCRIPTION  escisies

HO2S(B2/S2) is in the back of Catalytic Converter to check the proper operation of catalyst. As Exhaust gas already
passed through catalyst, oxygen density in it is within specific range. If the oxygen density changes in accordance with

HO2S(B2/S1), it means the poor performance of catalytic converter.

DTC DESCRIPTION  excosorc

Checking output signals from HO2S every 15 sec. under detecting condition, if an output signal is above 1.3V for more
than 12.5 sec, PCM sets P0158. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2

driving cycle

DTC DETECTING CONDITION  essreors

Item Detecting Condition

Possible cause

DTC Strategy  Signal low

» Battery voltage = 10V

e The minimum airflow = 2g/s

» Engine running state = 60 sec.

« The coolant temperature = 60T (140°F)
Enable Conditions « The feed-back control (the closed loop) state
¢ No fuel-cut state

Above conditions are met > 5 sec.

Poor connection
Short to battery in harness

HO2 heated state EgI\ZAS(BZ/SZ)
No transient condition
Threshold value + The voltage of HO2S(B2/S2) > 1.3V
Diagnosis Time » Continuous
9 (more than 12.5 sec. failure for every 15 sec.test)
MIL On Condition » 2 Driving Cycles
SPECIFICATION  eigesarr
Refer to DTC P0157.
SCHEMATIC DIAGRAM  ereeorss
Refer to DTC P0157.
SIGNAL WAVEFORM AND DATA  ecassean
Refer to DTC P0157.
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DTC TROUBLESHOOTING PROCEDURES FL -299

MONITOR SCANTOOL DATA  eacoee0

Refer to DTC P0157.

TERMINAL AND CONNECTOR INSPECTION  eorosrss

Refer to DTC P0157.

SIGNAL CIRCUIT INSPECTION  esseozes

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  epsresoe
1. Visual Inspection of HO2S
Visually/physically inspect following items:

- Inspect the Rear HO2S for Contaminated, deteriorated or aged Rear HO2S
- If contamination is evident on the HO2S, replace contaminated sensor

2. s the HO2S(B2/S2) 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.

P 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.

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 to reuse the PCM on the others
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VERIFICATION OF VEHICLE REPAIR erraazes

Refer to DTC P0157.
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DTC TROUBLESHOOTING PROCEDURES FL -301
IDTC P0159 HO2S CIRCUIT SLOW RESPONSE (BANK 2 / SENSOR 2)

COMPONENT LOCATION  ecosscec

Refer to DTC P0157.

GENERAL DESCRIPTION  esiro1e0

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 the 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  ecrserso

Checking the delayed time between the front sensor response and the rear sensor response to the fuel shift under detect-
ing condition, if the fuel shift time is higher than 25sec, PCM determines a fault and sets DTC P0159. MIL(Malfunction
Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eososocr

Item Detecting Condition Possible cause

» Determines if Rear O2 Sensor is acceptable

DTC Strategy for Idle Catalyst Monitor use

Enable Conditions e Same conditions as idle catalyst monitoring

» Poor connection
* Response time of rear oxygen sensor by shifting e Faulty HO2S

Threshold value airfuel ratio from lean to rich and vice versa = 25sec | « Faulty PCM

Diagnosis Time o -

MIL On Condition e 2 Driving Cycles

SPECIFICATION  eeeessro

Refer to DTC P0157.

SCHEMATIC DIAGRAM  ersesree

Refer to DTC P0157.

SIGNAL WAVEFORM AND DATA  eisepzos

Refer to DTC P0157.

MONITOR SCANTOOL DATA  erercas

1. Connect Scantool then Engine "ON"
2. Warm up the engine to normal operating temperature.

3. Monitor the signal waveform of HO2S(B2S2) with scantool
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Specification : 0.1 ~ 0.9V

rr [ e.sv 1.0s [ ER

MIN:=- 19.4mV AVE: 552.7ml) HaAH: 878.6nY
HIN: 575.8mV AVE: B87.6ml HAH! 976.8nl

HO2S(B2S1) -

THoLD| [TINE] .|GII~II) TTchNL] [nENU|

EFBF606R

4. Is the HO2S parameter displayed within specifications ?

YES

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

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  eseooeis

Refer to DTC P0157.

COMPONENT INSPECTION  eersszrr

1. Visual Inspection of HO2S
Visually/physically inspect following items:
- Inspect the Rear HO2S for Contaminated, deteriorated or aged Rear HO2S
- If contamination is evident on the HO2S, replace contaminated sensor

2. Is the HO25(B2S2) O.K ?

YES

P 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.

» Substitute with a known - good HO2S(B2S2) and check for proper operation. If the problem is corrected, replace
HO2S(B2S2) and go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  ezsspi08

Refer to DTC P0157.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -304 FUEL SYSTEM

DTC P0160 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 2 / SENSOR
2)

COMPONENT LOCATION  erasraes

Refer to DTC P0157.

GENERAL DESCRIPTION  eososaia

Refer to DTC P0157.

DTC DESCRIPTION  eceuzee

Checking output signals from HO2S every 10 sec. under detecting condition, if an output signal indicating open in the
circuit lasts for more than 6.3 sec. PCM sets P0160. MIL(Malfunction Indication Lamp) turns on when the malfunction
lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  e7zosrer

ltem Detecting Condition Possible cause
DTC Strategy * Open

* No sensor cooled status

e The minimum airflow = 2g/s

e The battery voltage = 10V

Engine running state > 60 sec.
Coolant temperature = 60C(140°F)
No fuel reduction

No transient condition

No fuel-cut state

Enable Conditions

Poor connection
Open in harness

No disabling fault HO2S(B2/S2)
Case 1 » At pumping current ON PCM
Thresh- + 1.2V < Voltage of HO2S = 3.9V
old value Case 2 « At pumping current OFF
e 0.415V < Voltage of HO2S < 0.515V

» Continuous
(more than 6.3 sec.failure for every 10 sec.test)

MIL On Condition » 2 Driving Cycles

Diagnosis Time

SPECIFICATION  essrsst

Refer to DTC P0157.

SCHEMATIC DIAGRAM  esceants

Refer to DTC P0157.

SIGNAL WAVEFORM AND DATA  exs7ca

Refer to DTC P0157.
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MONITOR SCANTOOL DATA  ezsazpze

Refer to DTC P0157.

TERMINAL AND CONNECTOR INSPECTION  esizasi2

Refer to DTC P0157.

SIGNAL CIRCUIT INSPECTION  Eeis4140n

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. |s 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  esccoars

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.

COMPONENT INSPECTION  esivesas
1. Visual Inspection of HO2S

Visually/physically inspect following items:
- Inspect the Rear HO2S for Contaminated, deteriorated or aged Rear HO2S
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- If contamination is evident on the HO2S, replace contaminated sensor
2. Is the HO2S(B2/S2) 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 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.

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  eacosose

Refer to DTC P0157.
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DTC TROUBLESHOOTING PROCEDURES FL -307
IDTC P0161 HO2S HEATER CIRCUIT (BANK 2 / SENSOR 2)

COMPONENT LOCATION  eszncors

Refer to DTC P0157.

GENERAL DESCRIPTION  eooscrre

Refer to DTC P0157.

DTC DESCRIPTION  esesrsse

If the PCM detects heater output voltage is lower than threshold value for 5 seconds while enable condition is met, PCM
determines that a fault exists and a DTC is stored.

DTC DETECTING CONDITION  easeins

Item Detecting Condition Possible cause

e Compares the current that is passing through

DTC Strategy the O2 Heater to a low limit

+ Engine Running > 60sec.

+ Heater Duty Cycle > 0.4%

+ Max. Duty Cycle - Min. Duty Cycle < 0.05%
 Above conditions are met » 5 sec .

Enable Conditions Poor connection

Contact Resistance

HO2S(B2/S2)
Threshold value + Filtered O2 Heater Current < threshold value PCM
Diagnosis Time T
g (More than 2.5 second failure for every 5 second test )
MIL On Condition e 2 Driving Cycles
SPECIFICATION  easisorp
(FOR REFERENCE ONLY)
Condition Current(A)
Heater Current at 13.5V, 450C (842°F) Exhaust 052+ 01
Heater In-rush Current at 21°C(69.8°F), 13.5V 1.7 MAX
Heater In-rush Current at -40C(-40°F), 13.5V 2.2 MAX

SCHEMATIC DIAGRAM  ers1ae22

Refer to DTC P0157.
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FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  erossarr

HO2S(B2S1)

rR MR e.z2v 205 [N SCEY

FR ML 1.8V 2.8S5 [ AL
MIN: AVE: MAK:
MIN: AVE: MAK:

HO2S(B2S2) heater

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

| RECD | '| HENU '|

EGRF987X

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 SCANTOOL DATA  eeworzrs

1. IG "OFF" & connect scantool.

2. Warm -up the engine to normal operating temperature.

3. Monitor "HO2S(B2/S2) Heater" item on the service data.

1.11 CURRENT DATA 41-78 1.11 CURRENT DATA 41,78

A A
% |02 HEATING CURR.-B181 8.5 A % |02 HEATING CURR.-B1S1 8.5 A
¥ |02 HEATING DUTY -B1S1 9 4 X % |02 HEATING DUTY -B1S1 9 4 X
% |02 HEATING CURR.-B182 8.5 A % |02 HEATING CURR.-B182 8.5 A
¥ |02 HEATING DUTY -B1SZ 9 4 X % |02 HEATING DUTY -B1SZ 9 4 X

% |02 HEATING CURR.-B281 8.5 A u % |02 HEATING CURR.-B281 8.5 A u
% |02 HEATING DUTY -B281 9 4 X % |02 HEATING DUTY -B281 9 4 ¥
* 02 HEATING CURR.-B2S2 8.8 A
% |02 HEATING DUTY -B2S2 9 8 X % |02 HEATING DUTY -B2S2 8.8 X

Y Y

[F1¥ | [sceN] [FULL| [PaRT | [GRPH] [HELP| [FIX | [scBN| [FULL| |PART | [GRPH| [HELE|

Normal data

4. Is the "HO2S Heater(B2/S2)" data displayed correctly ?

YES

Open circuit in HO2S heater

EGRF987Y

» 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, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure
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DTC TROUBLESHOOTING PROCEDURES FL -309

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  e7ns70

Refer to DTC P0157.

COMPONENT INSPECTION  eores153
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 (R) 9.6 + 1.5 at 21°C(69.8°F)

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

4. Sensor ground

EFBF616T

2. Is the measured resistance within specification ?
YES

P 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 memaorized
by PCM. Before or after testing PCM on the vehicle, use this function to reuse the PCM on the others

P 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  esoopaes

Refer to DTC P0157.
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DTC P0171 SYSTEM TOO LEAN (BANK 1)
DTC P0174 SYSTEM TOO LEAN (BANK 2)

GENERAL DESCRIPTION  essisaze

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 based it in closed
loop fuel control. Changes in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal
fuel trim value is around 0%. The 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  espzesen

Checking air-fuel ratio correction value every 0.75 sec. under detecting condition, if an value is within detecting condition
for more than 0.3 sec., PCM sets P0171/P0174. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts
till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ecssecro

Item Detecting Condition Possible cause

DTC Strategy e Fuel Trim Limits Exceeded

* 550rpm < Engine speed < 4000rpm
e 60T (140°F) < Engine coolant temperature
< 115C(239°F)
e -10°C(14°F) < Intake air temperature < 60°C (140°F)
* 0° < Throttle position < 80°
e 25kPa < Engine load < 90kPa

Enable Conditions .
» 1.5g/s < Intake air flow < 80g/s

e Barometric pressure = 72kPa e Poor connection

* Vehicle speed < 130km/h * Relevant sensor/actuator
¢ System voltage = 11V » Air leakage

* Feed-back control state « PCM

« No other diagnostic fault

» Average of short term fuel trim > 1.2

Threshold value _
» Average of long term fuel trim > 0.8

» Continuous

Diagnosis Time (More than 0.3 second failure for every
0.75 second test )
MIL On Condition » 2 Driving Cycles

MONITOR SCANTOOL DATA  es4a990

1. IG "OFF" & connect scantool.
2. Warm -up the engine to normal operating temperature.

3. Monitor "Sensor/actuator related to fuel system(HO2S, MAFS, MAPS, TPS, ECTS, PSCA, Injector, and so on)" items
on the service data.
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DTC TROUBLESHOOTING PROCEDURES FL -311
1.11 CURRENT DATA 23%65 1.11 CURRENT DATA 23-78 1.11 CURRENT DATA 52/78
i A A
elSHOT TERM FUEL TRIM-B1 @.8 % B INJECTION TIME-CYL1 1.9 BPW EFUEL TRIM BANK1(BLM)  1@A.@@
% [LONG TERM FUEL TRIM-B1 8.8 X % [INJECTION TIME-CYLZ 2.8 BPW % [FUEL TRIM BAMKA(INT)  14.8@
% [SHOT TERM FUEL TRIM-BZ 8.8 X a || % |IMIECTION TINME-CYL3 2.8 BPY |MW (| |FUEL TRIM BANK2(BLM)  14.8@8
% [LONG TERM FUEL TRIM-BZ 8.8 X % [INJECTION TIME-CYL4 2.8 BFW % [FUEL TRIM BANKZ(INT)  14.8@8
% [LAMBDA COMMAND A/F B8 BATIO % [[NJECTION TIME-CYLS 1.9 BPW RPH 628 rpn
ABSOLUTE PRESSURE 4 psi % [INJECTION TIME-CYLG 2.8 BPY BARO 14 psi |m
UNDEFAULTED ENGINE BPH 625.3rpm FUEL TRIM BANK1(BLM)  1@.@@ BATTERY VOLTAGE 14.1 v
UNDEFAULTED YEH.SPEED @  MPH FUEL TRIM BANKICINI)  1@.@@ COOLANT 204.8°F
Y Y Y
[Fix | [sceN] [FuLL] [PaRT | [GRPH| [HELP| [Fi% | [scen] [FULL] [PART | [GRPH| [HELE| [Fi% | [sceN] [FULL] [PART | [GRPH| [HELP|

4. Is the service data displayed correctly ?

YES

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

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  eazsin0r

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

interference from other electrical systems, and mechanical or chemical damage.

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

damage.

3. Has a problem been found ?
YES

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

» Go to " System Inspection " procedure.

SYSTEM INSPECTION  ecrsraw0

1. Check air leakage

1) Visually/physically inspect the air leakage in intake/exhaust system for following items
» Vacuum hoses for splits, kinks and improper connections.
P Throttle body gasket
P Gasket between intake manifold and cylinder head
P Seals between intake manifold and fuel injectors
» Exhaust system between HO2S and three way catalyst for air leakage

2) Has a problem found in this procedure?

YES

WWW.DIGITALKHODRO.COM 021- 62 99 92 92

EGRF606U




WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -312 FUEL SYSTEM

» 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 found in this procedure?

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

NOTE

- 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.

1) Refer to "Fuel Pressure Test" in Fuel Delivery System.
2) Is the measured fuel pressure within specifications ?

YES

» Go to "Component Inspection” procedure.

» Repair or replace according to the given table in Fuel Pressure Test. And then, go to " Verification of Vehicle
Repair'procedure.

COMPONENT INSPECTION  eeesoaoa
1. Check PCV
1) 1G "OFF" and remove PCV valve from cylinder head
2) With engine idling, block PCV valve and confirm that vacuum is felt.

3) Insert thin stick into the screwed PCV valve and verify that the plunger is moving.

4) Is the PCV valve normally moving?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -313

» Go to "Check PCSV as follows.

» Replace it, and go to "Verification of Vehicle Repair" procedure.

2. Check PCSV
1) IG "OFF" and disconnect PCSV and vacuum hose.

2) Connect hand-vacuum gage with PCSV and supply vacuum to it.

3) Is the vacuum maintained ?

YES

» Go to " Check injector" as follows.

P Repair or replace it, and go to " Verification of Vehicle Repair" procedure.

3. Check injector
1) IG "OFF" and disconnect injector.
2) Check it for blocking caused by any foreign substance.

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

SPECIFICATION :

Temp Coil’s resistance

20°C (68°F) 114 ~ 126 Q

1. Injector control
2. Battery voltage

o8

Q

EFBF606V

4) Is the measured resistance within specification?

YES

P Go to "Check sensor/actuator related to fuel system" as follows

» Repair or replace it, and go to "Verification of Vehicle Repair" procedure.

4. Check sensor/actuator related to fuel system
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1) Check the signal of sensor/actuator related to fuel system(HO2S, MAFS,MAPS, TPS, ECTS, PCSV, Injector and
so on) ( Refer to each DTC diagnostic procedure)

2) Are all of these items 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.

» Repair it, and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eorsoase

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC P0172 SYSTEM TOO RICH (BANK 1)
DTC P0175 SYSTEM TOO RICH (BANK 2)

GENERAL DESCRIPTION  eicoss:

Refer to DTC P0171.

DTC DESCRIPTION  esizscis

Checking air-fuel ratio correction value every 0.75 sec. under detecting condition, if an value is within detecting condi-
tion for more than 0.3 sec., PCM sets P0172. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till

consecutive 2 driving cycle.

DTC DETECTING CONDITION  eessosao0

Item

Detecting Condition

Possible cause

DTC Strategy .

Fuel Trim Limits Exceeded

Enable Conditions

550rpm < Engine speed < 4000rpm
60°C(140°F) < Engine coolant temperature
< 115C(239°F)

-10C(14°F) < Intake air temperature < 60°C(140°F)
0° < Throttle position < 80°

25kPa < Engine load < 90kPa

1.5g/s < Intake air flow < 80g/s
Barometric pressure = 72kPa

Vehicle speed < 130km/h

System voltage = 11V

Feed-back control state

No other diagnostic fault

Threshold value

Average of short term fuel trim < 0.8
Average of long term fuel trim < 1.23

Diagnosis Time

Continuous
(More than 0.3 second failure for every
0.75 second test )

MIL On Condition .

2 Driving Cycles

Poor connection

Relevant sensor/actuator
Blocking of Intake system
Fuel leakage in injector
Improper fuel line pressure
PCM

MONITOR SCANTOOL

Refer to DTC P0171.

DATA EE30EAAB

TERMINAL AND CONNECTOR INSPECTION  ez1066e4

Refer to DTC P0171.

SYSTEM INSPECTION

EF41121B

1. Check blocking of intake system

1) Visually/physically inspect the blocking in intake system for following items

» Throttle body gasket and damage
» Clogging of Air cleaner
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» Blocking in intake manifold and injector caused by any foreign substance

2) Has a problem 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

NOTE

- 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 systempressure before
disconnecting any fuel line to reduce the chance of presonal injury orfire damage to vehicle components.

1) Refer to "Fuel Pressure Test" in Fuel Delivery System.
2) Is the measured fuel pressure within specifications ?

YES

» Go to "Component Inspection" procedure.

» Repair or replace according to the given table in Fuel Pressure Test. And then, go to " Verification of Vehicle
Repair'procedure.

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.

Specification : After engine stops, fuel gauge reading is maintained for 5 minutes.

3) Is the fuel gauge reading within specification?

YES

» Go to "Component Inspection” procedure.

» There is a fuel leakage in injector. Repair or replace it, and go to " Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eess3aes
1. Check PCV

1) 1G "OFF" and remove PCV valve from cylinder head
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DTC TROUBLESHOOTING PROCEDURES FL -317

2) With engine idling, block PCV valve and confirm that vacuum is felt.
3) Insert thin stick into the screwed PCV valve and verify that the plunger is moving.

4) Is the PCV valve normally moving?

YES

» Go to "Check PCSV as follows.

» Replace it, and go to "Verification of Vehicle Repair" procedure.

2. Check PCSV
1) IG "OFF" and disconnect PCSV and vacuum hose.
2) Connect hand-vacuum gage with PCSV and supply vacuum to it.
3) Is the vacuum maintained ?

YES

P Go to " Check injector" as follows.

» Repair or replace it, and go to " Verification of Vehicle Repair" procedure.

3. Check injector
1) IG "OFF" and disconnect injector.
2) Check it for blocking caused by any foreign substance.

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

SPECIFICATION :

Temp Coil's resistance

20°C(68°F) 114 ~ 126 @

ﬁ 1. Injector control
2. Battery voltage

-; b

!l

Q

EFBF606V

4) Is the measured resistance within specification?

YES
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FL -318 FUEL SYSTEM

» Go to "Check sensor/actuator related to fuel system" as follows

» Repair or replace it, and go to "Verification of Vehicle Repair" procedure.
4. Check sensor/actuator related to fuel system

1) Check the signal of sensor/actuator related to fuel system(HO2S, MAFS,MAPS, TPS, ECTS, PCSV, Injector and

so on) ( Refer to each DTC diagnostic procedure)

2) Are all of these items 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.

» Repair it, and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eozroror

Refer to DTC P0171.
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DTC TROUBLESHOOTING PROCEDURES FL -319
IDTC P0196 ENGINE OIL TEMP. SENSOR RANGE / PERFORMANCE

COMPONENT LOCATION  easp2226

EGRF606X

GENERAL DESCRIPTION  eobeocos

In CVVT system, the working fluid is engine oil. But its density varies according to temperature, PCM performs oil quantity
correction based on the signal from engine oil temperature sensor over the various range of temperature. Main function
of Oil Pressure Sensor is as follows.

1. intake air valve control solenoid(oil control valve) duty correction : As coil resistance varies according to oil tem-
perature, excessive current flows at low temperture and low current at high temperature without duty correction.
Therefore, PCM performs duty correction properly according to output signal from oil temperature sensor to supply
constant current which is free from the change of oil temperature.

2. CVVT system operation starting temperature determination : As CVVT response gets weaker due to the friction of
engine components such as valve at low temperature, PCM operates CVVT at above specific temperture based on
output signal from oil temperture sensor.

3. improved CVVT controllability : CVVT response speed varies as oil temperature, PCM improves controllability
throughout estimating response speed with oil temperture sensor output signal.

DTC DESCRIPTION  eescioar
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(Malfuction Indication Lamp)
turns on when the malfuction lasts till consecutive 2 driving cycle.
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FUEL SYSTEM

DTC DETECTING CONDITION

E5997883

Item

Detecting Condition

Possible cause

DTC Strategy

Determines if the oil temperature value is rational,
compared to coolant and intake air temperature.

Enable Conditions

Engine run time after startup < 30 sec
Minimum soak period required > 270 min

Threshold value

The difference in temperature between oil and
coolant temperatures at startup. > 35C(63°F)
The difference in temperature between oil
temperature and intake air temperature at
startup » 35C(63°F)

Poor

PCM

Diagnosis Time

Continuous
(More than 12.5 sec.failure for every 25 sec.test)

MIL On Condition

2 driving cycles

Open or short in harness
Faulty OTS

connection

SPECIFICATION

E4E57767

Temperature(C/°F) Resistance(k< )
-20C/ -4°F 16.52kQ
20C/ 68°F 2.45kQ
80°C/ 176°F 0.29k<Q

SCHEMATIC DIAGRAM

E6CBB1C4

OTS (C135)

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

PCM (C144-B)

Terminal

Connected to

Funtion

-
[34-GND 0

PCM C144-B (4)

OTS Signal

2

[4-OTS Signal

PCM C144-B (34)

Sensor ground

b

[HARNESS CONNECTORS]

[

R

i

DOOTOODEHEHHOO0V06 0600
OO, _SDDOODYDDDODD)

= 1) U )
PHENEHLEEDERDEEHERRRE
EEEOEEERCDEENEOEEERE

J . LT

C144-B
PCM
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Normal data

1.11 CUBRRENT DATnA 44%78
i
* |HAF 3.4 gs=
* |HAP 4.5 p=i
* |[ETC SYSTEH VALUE 4.5 X%
* |RPH 638 rpm
* |BARO 14 p=i u
* |BATTERY VOLTAGE 14.1 v
* |ITARGET IDLE RFPH 61Z. Srpm
EH0IL. TEMPERATURE 131.8°F
L

[FI% | [SCRN| |FULL||PART | |GRPH| [HELP|

DTC TROUBLESHOOTING PROCEDURES FL -321
MONITOR SCANTOOL DATA  esscsesa
Connect scantool to Data Link Connector (DLC)
Warm up engine to normal operating temperature
Monitor "Oil Temperature" parameter on the scantool.
1.11 CURRENT DATA 4478 1.11 CURRENT DATA 4478
F F
* RPH 626 rpm * \MAF 3.3 gr=
¥ |BARO 14 p=i * (MAP 4.5 p=i
* BATTERY VOLTAGE 14.2 1V * |RPH 993 rpn
* (COOLANT 199.4°F * |BARO 14 p=i
* (INTAKE AIR TEHP g82.4 °F u * BATTERY WOLTAGE 14.2 U u
* (PURGE CONTROL 9.1 gs/= * |COOLANT 194.8°F
ER0TL. TEMPERATURE 197.6°F ¥ (INTAKE AlIR TEHMP 86.8 °F
INJECTION TIME-CYL1 1.9 BPFY EHOIL. TEMPERATURE 32.8 °F
¥ ¥
[FI% |[sceN]| [FULL|[PART | [GRPH| [HELP] [F14 | [scEN| |[FULL| |PART | |GRPH| |[HELP|

Short to power in OTS circuit

1.11 CURRENT DATA 44-78

F Y
* |MAF 3.8 g-=
* |MAP 4.6 p=i
* |RPH 617 rpn
* |BARO 14 psi

¥ |BATTERY VOLTAGE 14.1 U [
* |COOLANT Z2A3.8°F
¥ |INTAKE AIR TEHP 86.8 °F
ES0IL. TEMPERATURE 188.6"F

T

Short to ground in OTS circuit

Is the current data displayed correctly ?

YES

[F14 | [SCERN| |FULL]| [PART | |GRPH| |[HELP|

Open in OTS circuit

EGRF606Y

P Fault is intermittently caused by poor contact in the sensor and/or PCM connector or non cleared PCM memory
after repair. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, dete-
rioration, or damage. Repair or replace if necessary and go to "Verification of vehicle Repair" .

» Go to "Terminal and connector inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION

E12E6705

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.
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FL -322 FUEL SYSTEM

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 "signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  ecooross
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 follow.
2. Check open in harness
1) IG "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 connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specification ?

YES

» Go to "Ground Circuit Inspection" procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
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FL -323

GROUND CIRCUIT INSPECTION

1.

IG "OFF" & ENG "OFF"

Disconnect OTS connector

Measure voltage between terminals 1 and 2 of OTS harness connector.

E8F5913D

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

Specification : Measurement "A" - Measurement '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 Vehicle Repair" procedure.

COMPONENT INSPECTION  eiases

1.

1)
2)
3)
4)

5)

Check resistance of OTS

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(Component Side)

SPECIFICATION :

Temperature(C/°F) Resistance(kQ )
-20C/ -4°F 16.52kQ
20C/ 68°F 2.45kQ
80T/ 176°F 0.29k%2

C135

1. OTS Signal
2. OTS Ground

WWW.DIGITALKHODRO.COM
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FL -324 FUEL SYSTEM

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 SIMU-3CAN

= &
0IL TEMPERATURE 19.8 °F
ENGAGED GEAR a
EXHAUST GAS TENP. 14A18°F
KENOCK RETARD-CYLG a.ea *°
¥

1. OTS Signal

SIMULATION OF WOLTAGE 2. OTS Ground

3.68 V

( CH B ONLY )
[METR] [SIML] [ + || — |[F1x |

EGRF607B

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.

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  essrsase

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
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DTC TROUBLESHOOTING PROCEDURES FL -325

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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FL -326 FUEL SYSTEM
IDTC P0197 ENGINE OIL TEMP. SENSOR LOW INPUT

COMPONENT LOCATION  eioacsaa

Refer to DTC P0196.

GENERAL DESCRIPTION  escrsr2o

Refer to DTC P0196.

DTC DESCRIPTION  esoseass

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  ees00347

Item Detecting Condition Possible cause
DTC Strategy » Signal low

Enable | Case 1 « Engine running state > 60 sec

Condi- + Coolant temperature < 110 C(230°F) .

tions  Poor connection

Case 2 « Engine running state ) 90 sec. + Short to ground in harness

: ] » Oil temp.sensor

Thresh old value « Oil temperature sensor’s signal < 0.1V . P

PCM

e Continuous

Rl (More than 12.5 sec.failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles

SPECIFICATION  esossase

Refer to DTC P0196.

SCHEMATIC DIAGRAM  e7sazees

Refer to DTC P0196.

MONITOR SCANTOOL DATA  eerazn2

Refer to DTC P0196.

TERMINAL AND CONNECTOR INSPECTION  eesaross

Refer to DTC P0196.

SIGNAL CIRCUIT INSPECTION  e7e017

1. Check Voltage

1) IG "OFF" & ENG "OFF"
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DTC TROUBLESHOOTING PROCEDURES FL -327

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  essas000

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(C/°F) Resistance(k )
-20C/ -4°F 16.52k<Q
20T/ 68°F 2.45kQ
80°C/ 176°F 0.29kQ

C135

1. OTS Signal
2. OTS Ground

EFBF607A
6) Is the measured resistance within specification ?

YES
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FL -328 FUEL SYSTEM

» 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-SCaAN

F
0OIL TEMPERATURE 19.8 °F

ENGAGED GEAR 8
EXHAUST GAS TEHP. 14818°F
KNOCK BETARD-CYLG 8.88 °

1. OTS Signal
2. OTS Ground

SIMULATION OF VOLTAGE

3.68 V

( CH B ONLY )
[METR] [SINML| | + || — |[F1x |

EGRF607B

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.

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  esorcrs

Refer to DTC P0196.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -329
IDTC P0198 ENGINE OIL TEMP. SENSOR HIGH INPUT

COMPONENT LOCATION  eso7aser

Refer to DTC P0196.

GENERAL DESCRIPTION  e7resacs

Refer to DTC P0196.

DTC DESCRIPTION  eors7eso

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  eso71448

Item Detecting Condition Possible cause
DTC Strategy e Signal low
Enable Case 1 + Engine running state ) 60 sec _
Condi- * Coolant temperature < 110 ‘C(230°F) * Poor connection
i e Open or short to battery
Case 2 « Engine running state » 90 sec. in signal harness
\ J * Open in ground harness
Thresh ol | . g y
esh old value Oil temperature sensor’s signal > 4.9V - Oil temp.sensor
Diaanosis Time » Continuous « PCM
9 (More than 12.5 sec.failure for every 15 sec.test)
MIL On Condition e 2 Driving Cycles

SPECIFICATION  essorrar

Refer to DTC P0196.

SCHEMATIC DIAGRAM  eazcoros

Refer to DTC P0196.

MONITOR SCANTOOL DATA  esopessc

Refer to DTC P0196.

TERMINAL AND CONNECTOR INSPECTION  eericess

Refer to DTC P0196.

SIGNAL CIRCUIT INSPECTION  eor7see2

1. Check Voltage

1) 1G "OFF" & ENG "OFF"
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FL -330 FUEL SYSTEM

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 follow.
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 connector.

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  eoracers

1. IG "OFF" & ENG "OFF"
2. Disconnect OTS connector
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 ?
YES

» Go to "Component Inspection” procedure
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DTC TROUBLESHOOTING PROCEDURES FL -331

P Repair or replace contact resistance or open in harness and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eresstss

1. Check resistance of OTS
1) I1G "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(C/°F) Resistance(k )
-20°C/ -4°F 16.52k<
20°C/ 68°F 2.45kQ
80T/ 176°F 0.29kQ

C135

1. OTS Signal
2. OTS Ground

EFBFG607A

6) Is the measured resistance within specification ?

YES

» Go to "Check PCM" as follows.

P 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.
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FUEL SYSTEM

1.5 SIHU-ZCAN

0IL TEHMPERATURE 19.8 °F
ENGAGED GEAR a
EXHAUST GAS TEMP. 14A18°F
ENOCK RETARD-CYLG 8.8a °

SIMULATION OF VOLTAGE

3.68 V

¢ CHB ONLY )

[METR] [SIML| [ + || — |[|F1x |

5) Does the OTS signal value changes according to simulation voltage ?

YES

1. OTS Signal
2. OTS Ground

EGRF607B

» 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.

(W) 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

Refer to DTC P0196.
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DTC TROUBLESHOOTING PROCEDURES FL -333
IDTC P0217 ENGINE COOLANT OVER TEMPERATURE CONDITION

COMPONENT LOCATION  esre2100

EGRF700A

GENERAL DESCRIPTION  ecsoussc

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

DTC DESCRIPTION  esessesr

The Engine Coolant Temperature High Rationality Diagnostic checks for unusually high engine coolant temperatures un-
der normal operating loads.

PCM monitors difference between the startup and current coolant temperature and compares agaist the threshold while
enable condition is met. If the PCM detects that the coolant temperature exceeds the limit under normal operating condi-
tion, PCM determines that a fault exists and a DTC is stored.
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FUEL SYSTEM

DTC DETECTING CONDITION  easescrz

Item

Detecting Condition

Possible cause

DTC Strategy

This diagnostic introduces a calibratable delay

and simultaneously looks out for excessive engine
loads. Once the delay period passes and excessive
loads have not been experienced, the diagnostic
checks whether the undefaulted coolant temperature
has exceeded a maximum threshold in order to
make a PASS/FAIL determination.

Enable Conditions

Engine Running status

No disabling faults present

Coolant Sensor within range

Undefaulted Coolant Temp = 50C( 122 °F)
Undefaulted IAT = 357C( 95 °F)

Soak time = 360min or Undefaulted Coolant
temp < 45C( 113 °F)

Thresh old value

Coolant temperature = 110C (230 °F)

Average airflow < 30 g/s and filtered airflow < 50 g/s.

Diagnosis Time

Continuous
(More than 12.5 sec.failure for every 15 sec.test)

MIL On Condition

2 driving cycles

Poor connection

Lack of engine coolant
Water pump

ECTS

PCM

SPECIFICATION

EO09D88A1

Temp. (C/°F) Resistance (kQ) Temp. (C/°F) 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 -335

SCHEMATIC DIAGRAM  errceoss

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C101) PCM (C144-B)
3 E - ECTS Signal Terminal Connected to Funtion
2 1 PCM C144-B (33) Sensor ground
> Cluster 2 Cluster
L [33-GND 3 PCM C144-B (7) ECTS Signal
r%i

[HARNESS CONNECTORS] f
C

BOEHEOSEEOOO0, _CO0O00
DEEEHEHERENEBEDEIED
= i i )
DEDTHENEDDVEDDDEDERDD
OEEATEREREDERNEHERERE

C

ECTS C144-B
PCM

EFBF242A

SIGNAL WAVEFORM AND DATA  emnanats

FR CHAB.5Y 28 us

THOLD | [ TivE | .| GND | [ CHNL] [MENU]

EGRF700B

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 SCANTOOL DATA  ecason2

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "ECTS" item on the service data.
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FL -336 FUEL SYSTEM
1.11 CURRENT DATA 28,78 1.11 CURRENT DATA 28,78 1.11 CURRENT DATA 20,78
A A &
* [MAF 2.7 g’s % [MAF 4.7 g/s * [MAF 3.7 g/s
* [MAP 4.5 psi * [MAP 4.2 psi * [MAP 4.6 psi
»* [RPH 638 rpn | ™ || % REM 856 rpm | W || % |RPN 851 rpn |
* [BARO 14 psi * (BARO 14 psi % [BARO 14 psi
* e COOLANT 284.0°F ] COOLANT -48.6°F
* [INTAKE AIR TEMP 77.8 °F % [INTAKE AIR TEHP 87.8 °F % [INTAKE AIR TEHP 87.8 °F
ETC SYSTEM VALUE 3.8 % ETC SYSTEM VALUE 4.5 % ETC SYSTEM UALUE 57 %
BATTERY VOLTAGE 14.1 ¥ BATTERY VOLTAGE 14.2 Y BATTERY UOLTAGE 14.3 U
Y Y ¥
[F1% | [sceN] [FULL] [PaRT | [GRPH] [HELP] [F1% | [SCRM] [FULL] [PaRT | [GRPH] [HELP| [F1% | [sceN] [FuLL] [PaRT | [6RPH] [HELF]

Fig. 1 : Normal at Idle
Fig. 2 : Short to ground at idle

Fig. 3: Open or short to battery at idle

4.

EGRF700C

Is the "ECTS" data displayed correctly ?

YES

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

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  epiessss

1.

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

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

Has a problem been found?

YES

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

» Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  eorsssec

1.

2.

3.

IG "OFF" and disconnect ECTS connector.
IG "ON" & ENG "OFF"

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

Specification : Approx. 5V
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DTC TROUBLESHOOTING PROCEDURES FL -337

4. Is the measured voltage within specification ?
YES

P Go to "System Inspection" procedure.

» Go to "Check short to ground in harness" as follows.
5. 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 "System Inspection" procedure.

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

SYSTEM INSPECTION  eizsa2ie

1. Check if Engine coolant level is O.K
2. Check if that water pump is operating correctly.

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  essasrr2

1. Check resistance of ECTS
1) IG "OFF" and disconnect ECTS connector.

2) Measure resistance between terminal 1 and 3 of ECTS connector. (Component Side)
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FL -338

021- 62 99 92 92

FUEL SYSTEM

SPECIFICATION :

Temp. (C/I°F) Resistance (kQ ) Temp. (C/°F) 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

EFBF700F

3) Is the measured resistance within specification ?

YES

» Go to "Check PCM" procedure.

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

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 simulation Function on scantool.

4) Simulate voltage at terminal 3 of ECTS harness connector.
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FL -339

VERIFICATION OF VEHICLE REPAIR
After a repair, it is essential to verify that the fault has been corrected.
1.

2.

1.5 SIHU-3CaAN

COOLANT 46.6 °F

COOLANT _ 46.6 °F
INTAKE AIR TEHP 77.8 °F
INTAKE AaIR TEHP 77.8 °F

F

SINULATION OF VOLTAGE

Z.Z8 VY

¢ CH B ONLY 2

IMETR| [SIML| [ + || — |[FIx

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

YES

1. ECTS Ground
2. To Gauge
3. ECTS Signal

EGRF700G

» 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.

(W] NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memaorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

E740B77A

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

Using a Scantool, Clear the DTCs

Operate the vehicle within conditions noted in the freeze frame data or enable conditions

Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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FL -340 FUEL SYSTEM

DTC P0222 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
LOW INPUT

COMPONENT LOCATION  essse77

EFBF604Y

GENERAL DESCRIPTION  ecseesso

ETC(Electronic Throttle Control Valve) is the device controlling amount of air to engine acccording to driver’s intension.
Different from the existing mechanical throttle valve which is composed of accelerator pecal and connecting wire cable,
ETC consists of a motor, a throttle body and a throttle position sensor. Receiving input signals from electronic accelerator
pedal module, PCM lets ETC motor control throttle valve. With ETC, cruise control system works without any additional
device.

DTC DESCRIPTION  Eiassiaa

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  eeosezze

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 signal voltage of TPS < 0.25V . Open or short to ground
diaanosis 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

SPECIFICATION  eessopi7

Output voltage(V) [Vref=5.0]
TPS1 TPS2
0° 0.0v 5.0V

Throttle opening ( °)
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DTC TROUBLESHOOTING PROCEDURES FL -341
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° 2.1V 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  eoxcoie:

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C124) PCM (C144-B)
TPS 1 4 Terminal Connected to Funtion
—
116 - Reference Voltage (+5V) 1 PCM C144-B (13) | TPS 2 Reference Voltage (+5V)
PCM C144-B (2
/A E48 -TPS 1 Signal 2 2 ETC Motor [+] Control
3 PCM C144- B (1) ETC Motor [-] Control
g 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
A - 7 PCM C144-B (48) TPS 1 Signal
( L 8 PCM C144-B (14) TPS 1 Ground
5
=
[58 - GND
ETC MOTOR| 2
[2 - ETC Motor [+]
3
[1-ETC Motor [
[HARNESS CONNECTORS] J L

— 1
BEOCYH © = BOCO60CO00
COTITOTOTDTOTITOIDLD
= U I )
6  SO2PIDSC SOOI,
SOTITEIPERTOCICOTOCS

J LT

ETC MODULE C144-8
PCM

2

=

EFBF236A
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FL -342 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  epsrses

rr O 1ev [HEE HE1i1ev rr [l 1.ev EEE HE1ev
MIN: 2.7 U AUE: 3.5V MAX: 4.4 U MIN: 78.8mU AUE: 2.8 U MAX: 4.2 U
MIN: 505.4nV AVE: 1.6 U MAX: 2.3 U MIN: 717.5mU AVE: 2.2 U MAX: 5.8 U

TN#Y |zoom| [curs|
Hit the accelerator at IG ON Open the throttle valve by force at IG ON

N N N N A
[RECD | [MENU |

NI O O O O O O O O N O
[zoom| [curs] [RECD | [MENU]

EGRF604Z

MONITOR SCANTOOL DATA  eoaisie

1. 1G "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to hormal operating temperature.

3.  Monitor "TPS" item on the service data.
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DTC TROUBLESHOOTING PROCEDURES FL -343

1.11 CURRENT DATA 4965 1.11 CURRENT DATA 49%65

A Fy
¥ (THROTTLE POSITION A 12.5 ¥ (THROTTLE POSITION A 12.5
* [TPS 1 VOLTAGE A.6 V * |TPS 1 VOLTAGE A.6 V
* (TPS 1 NORMALIZED 12.5 ¥ |TPS 1 NORMALIZED 12.5
LA TPS 2 VOLTAGE 4.4 v ENTPS 2 VOLTAGE A.1 v
¥ [TPS 2 NORHMALIZED 12.5 % * |TPS 2 NORMALIZED 98.8
* |[ETC MOTOR DUTY~DIRECT. -6.3 & * |[ETC MOTOR DUTY~DIRECT. -7.8 %

SHOT TEEM FUEL TRIN-BZ 3.2 X - SHOT TEEM FUEL TRIN-BZ ©.8 X =
LONG TERH FUEL TRIM-BZ 14.1 X LONG TERH FUEL TRIM-BZ 12.5 X

L Y

[F1® | [sceN| [FuLL] [PART| [GRPH] [HELF] [F1x | [sceN| [FULL] [PART | [GRPH| [HELF]

1.11 CURRENT DATA 49%65 1.11 CURRENT DAT# 49%65

i '
¥ [THROTTLE POSITION A 23.5 % ¥ [THROTTLE POSITION A 23.5 %
% |TPS 1 VOLTAGE 1.2 v * |TPS 1 VOLTAGE 1.2 Vv
* |TPS 1 NORMALIZED z3.9 * (TPS 1 NORMALIZED 23.5 %
¥ [TPS 2 NORMALIZED 8.8 % ¥ (TPS 2 NORMALIZED 99.6 %
% |[ETC MOTOR DUTY~DIRECT. 8.8 X * |[ETC MOTOR DUTY-DIRECT. 8.8 X

SHOT TEEM FUEL TRIN-BZ 8.8 X . SHOT TEEM FUEL TRIN-BZ @.8 % .
LONG TERM FUEL TRIN-BZ 12.5 X LONG TEREM FUEL TRIM-BZ 12.5 %

L ¥

[F1% | [SCRN] [FULL| [PART | [GRPH| [HELP| [F1% | [SCRN]| [FULL| [PART | [GRPH| [HELP]

4. Is the service data displayed correctly ?

YES

EGRF607F

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

» Go to "Terminal and connector inspection" procedure

TERMINAL AND CONNECTOR INSPECTION

E681DAEO

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
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FL -344 FUEL SYSTEM

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

» Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  esopesss

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.

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  e71oe04

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) 1G "OFF" and disconnect TPS connector and PCM connector.

2) Measure resistance between terminal 6 of TPS harness connector and terminal 57 of PCM harness connector.

Specification : Below 12

3) Is the measured resistance within specification?
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DTC TROUBLESHOOTING PROCEDURES FL -345

YES

» Go to " Component Inspection” procedure.

» Repair open in harness, and go to "Verification of Repair" procedure.

COMPONENT INSPECTION  esaceces

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 ~ 4.1k

. 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

©O~NOUTAWNE

EFBF607J

3) Is the measured resistance within specification?
YES

P 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.

P 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.

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

/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.(It will takes 10sec.)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM
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FL -346 FUEL SYSTEM
VERIFICATION OF VEHICLE REPAIR  eossaors

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

P Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -347

DTC P0223 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  esocazes

Refer to DTC P0222.

GENERAL DESCRIPTION  ecizaps2

Refer to DTC P0222.

DTC DESCRIPTION  easpssos

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  ecceazzs

Item Detecting Condition Possible Cause
DTC Strategy e Signal High
Enable condition e |G "ON" e Poor connection

e Short to battery in signal
threshold value + The signal voltage of TPS ) 4.75V harness

. * Open in ground harness
» Continuous

) L4 . e« TPS
diagnosis time (more than 0.1 sec. failure for every 8.5 sec.test) . PCM

MIL ON condition e 2 driving cycles

SPECIFICATION  eeoiseos

Refer to DTC P0222.

SCHEMATIC DIAGRAM  ersssier

Refer to DTC P0222.

SIGNAL WAVEFORM AND DATA  eirases0

Refer to DTC P0222.

MONITOR SCANTOOL DATA  eoocssoc

Refer to DTC P0222.

TERMINAL AND CONNECTOR INSPECTION  eicscoss

Refer to DTC P0222.
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FL -348 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  ecssorcr
1. Check voltage
1) 1G "OFF" and disconnect TPS connector.
2) 1G "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) 1G "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?

YES
» Go to " Ground Circuit Inspection” procedure.

» Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  erooo7en

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.

4. Measure voltage between terminals 1 and 5 of TPS harness connector.

Specification : Measurement "A" - Measurement 'B’ = Approx. below 200mV

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -349

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  esssn044

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

. 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

©O~NOUTAWNE

EFBF607J

3) Is the measured resistance within specification?

YES

P 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.

P 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.

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

/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.(It will takes 10sec.)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM
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FL -350 FUEL SYSTEM

VERIFICATION OF VEHICLE REPAIR  ersrasc

Refer to DTC P0222.
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DTC TROUBLESHOOTING PROCEDURES FL -351
IDTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION  esrecoco

Main Relay

EFBF607N

GENERAL DESCRIPTION  essrsor2

The PCM provides ground to one side of the coil in the fuel pump relay to control the fuel pump relay. The other side of the
fuel pump relay coil is connected to fuel pump relay, which activates when the ignition switch is ON. The PCM monitors
the control circuit between the fuel pump relay and the PCM. When the ignition switch is turned ON, the PCM energizes
the fuel pump relay, which sends power to the fuel pump.

DTC DESCRIPTION  epsossen

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  esreanco

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
hreshold val h relay circuit
threshold value * Open or short * Open in Main Relay circuit
diagnosis time « Continuous * Fuel Pump Relay
MIL ON condition *« NO MIL ON(DTC only) " PCM
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FL -352 FUEL SYSTEM

SCHEMATIC DIAGRAM  eoe2spe2

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Fuel pump PCM (C144-A) Terminal Connected to Function
Battery Fuel pump 1 Battery Battery power (B+)

2 Fuel pump Power Supply to fuel pump (B+)

! o—— 2 3 PCM C144-A (70) Relay control

3 [70 - Fuel pump i

5 1/ 5 Mian relay Battery power (B+)
relay control

[HARNESS CONNECTOR] L

Mia_nr_elay

DOEGHEBEBHHDHOO0000006
G0GEIEIEEEIBI2IBRIRI2N62I2I23222D

= i i )
LI IDTEPIICEGDOREDE
CPCEVCERERR, SEIDEIERE)

S LT

C144-A
PCM

EFBF987Z

MONITOR SCANTOOL DATA  eseapeis

1. Connect Scantool to Data Link Connector(DLC).
2. ENG "ON"

3. Monitor "Fuel Pump Relay" item on the scantool.

1.11 CURRENT DATA %77

F
A FUEL PUMP RELAYON ON
¥ (MAIN RELAY ON ON
CAM BETARD ACTIVE-BZ OFF

CLOSE LOOP-UPSTREAM B1 ON -
CLOSE LOOP-UPSTREAM BZ ON
CLOSE LOOP-E1 OFF
CLOSE LOOP-B2 OFF
LAMBDA CONTROL ACTIVE ON

L

[F1% | [scEM| [FULL| [PaRT | |GRPH| [HELP|

EGRF6070
4. Is the service data displayed correctly ?

YES
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DTC TROUBLESHOOTING PROCEDURES FL -353

P Fault is intermittently caused by poor contact in the sensor and/or PCM connector or non cleared PCM memory
after repair. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, dete-
rioration, or damage. Repair or replace if necessary and go to "Verification of vehicle Repair" .

» Go to "Terminal and connector inspection" procedure.

P In case of open in Main Relay, this DTC can be set. so, check it for open before going next procedure.(Refer to
DTC relating to Main relay)

TERMINAL AND CONNECTOR INSPECTION 7247408

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

» Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  essz6009

1. IG"OFF" & ENG "OFF"
2. Disconnect fuel pump relay.
3. IG"ON" & ENG "OFF"

4. Measure voltage between harness terminal 1(5) of chassis ground.

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

P Check "Fuse" between fuel pump relay and battery is not installed or blown off

» Especially, if battery voltage at terminal 5 is not detected, replace the Main Relay.

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

CONTROL CIRCUIT INSPECTION  esao1ro

1. 1G "OFF"
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2. Disconnect fuel pump relay.
3. IG "ON" & ENG "OFF"

4. Measure voltage between harness terminal 3 and chassis ground.

Specification : Approx. 2.5V

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  eracotzo

1. Check fuel pump relay
1) 1G "OFF"
2) Disconnect Fuel Pump Relay
3) Measure resistance between terminal 1 and 2 of Fuel Pump Relay

4) Measure resistance between terminal 3 and 5 of Fuel Pump Relay

SPECIFICATION :

Terminal continuity
1~2 NO
3-5 YES
(Approx. 709 ~ 120Q)

1 1. Battery Power(B+) e 1
2. Power supply to fuel pump
3. Relay Control

5. Battery Power(B+)

54| 3 (Main Relay side)

EFBF607R

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.
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DTC TROUBLESHOOTING PROCEDURES FL -355

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

» 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  eserops

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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FL -356 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  ezeezers

//Ignition Coil (Bank 2)

GENERAL DESCRIPTION  esrocasc

EGRF607C

Electronically controlled fuel injector is a solenoid valve which supplies exactly calculated amount of fuel to engine for
optimum conbustion under various engine load and speed. To meat air-fuel ratio required in system, PCM regulates fuel
injection quantity as controlling injector solenoid operating duration referring air flow to cylinders and output signals from
HO2S. For this precise control, quick response of solenoid is required and for perfect combustion, injection characteristic
is important.

DTC DESCRIPTION  ere615a1

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  ess720a0

Item Detecting Condition Possible Cause
DTC Strategy  Signal Low
» Engine running state » Poor connection
Enable condition e 11V < Battery voltage < 16V * Open or short to ground
« Above conditions are met » 0.5sec. in power harness
* No disabling faults present * Open or short to ground
threshold value » Open or short to ground |n.control harness
* Injector
diagnosis time » Continuous « PCM
MIL ON condition e 2 driving cycles
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DTC TROUBLESHOOTING PROCEDURES FL -357
SPECIFICATION  eoscian
ltem Coil resistance(Q)
Injector 11.4 ~ 12.6Q ( at 20°C/ 68°F)
SCHEMATIC DIAGRAM  esasoan
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Injector #1 PCM (C144-B) Injector #1
(C128-1) 1 Terminal Connected to Funtion
(72 - Injector #1 1 PCM C144-B (72) Injector #1 control
X_HZXI 2 2 Main Relay Battery Voltage (B+)
»  Main Relay
Injector #2 Injector #2
(C128-2) 1 Terminal Connected to Funtion
@3 - Injector #2 -
1 PCM C144-B (63) Injector #2 control
2 . 2 Main Relay Battery Voltage (B+)
»  Main Relay
Injector #3 Injector #3
(C128-3) - -
1 r= . Terminal Connected to Funtion
{64 - Injector #3 :
XHZXI 1 PCM C144-B (64) Injector #3 control
2 > Main Relay 2 Main Relay Battery Voltage (B+)
Injector #4 .
(C128-4) Injector #4
1 [68 - Injector #4 Terminal Connected to Funtion
XHZ:XI 1 PCM C144-B (68) Injector #4 control
2 » Main Relay 2 Main Relay Battery Voltage (B+)
Injector #5
(C128-5) 1 Injector #5
[69 - Injector #5 Terminal Connected to Funtion
XHZXI > 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 Funtion
X‘HZXI 2 1 PCM C144-B (71) Injector #6 control
> Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] e

e

C128-1,2,3,4,5,6

Injector #1,2,3,4,5,6

U

i

= |

DODHOEDEEONOO000O00000
DOEHOODSDDDD DY DDDBD D)

@ i

i i )

696IEENENEI6966216 UGN NNENANaNaa)
DOCITOERE, L O 906 O

J LT

Cl44-B
PCM
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FL -358 FUEL SYSTEM

SIGNAL WAVEFROM AND DATA  cossesee

...... : : : : : .L,In'ectiontime s ¢
...... | Ak NiECHON M

| JEEE) [zoov] [Memo| [ Recp] [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 be peak at a moment.

MONITOR SCANTOOL DATA  esesarsr
1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor "fuel injection time" item on the service data.

1.11 CURRENT DATA 23,78
A
JiJECTIoN TinE-cYLL 2.2 BRY |
% [INJECTION TIME-CYLZ2 2.5 BPU
% [INJECTION TIME-CYL3 2.4 BPY |H
% [INJECTION TIME-CYL4 2.6 BPU
% [INJECTION TIME-CYLS Z.5 BPU
% [INJECTION TIME-CYL6 Z.6 BPU
INDICATE ACTUAL TORQUE 5S1.1 Nm
TORQUE REQUEST 736. 6Nn
Y
[F1% | [SCERN| |[FULL| |PART | [GRPH| |HELP|

EGRF607T

4. Is the service data displayed correctly ?
YES

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

» Go to "Terminal and connector inspection" procedure
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DTC TROUBLESHOOTING PROCEDURES FL -359

TERMINAL AND CONNECTOR INSPECTION  esoarsss

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

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

3. Has a problem been found?

YES

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

» Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  e7sosers

1. 1G "ON" and disconnect injector connector.

2. 1G "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  errrapac
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?

YES

» Go to "Check open in harness" as follows.
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FL -360 FUEL SYSTEM

» Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) 1G "OFF" and disconnect injector connector and PCM connector.

2) [P0261] Measure resistance between terminal 1 of injector harness connector and 72 of PCM harness connector.
[P0264] Measure resistance between terminal 1 of injector harness connector and 63 of PCM harness connector.
[P0267] Measure resistance between terminal 1 of injector harness connector and 64 of PCM harness connector.
[PO270] Measure resistance between terminal 1 of injector harness connector and 68 of PCM harness connector.
[PO273] Measure resistance between terminal 1 of injector harness connector and 69 of PCM harness connector.
[PO276] Measure resistance between terminal 1 of injector harness connector and 71 of PCM harness connector.

Specification : Below 12

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  essesss2

1. Check injector
1) 1G "OFF" and disconnect injector connector.
2) Measure resistance between terminals 1 and 2 of injector connector.(Component side)

SPECIFICATION :

Item Coll resistance(R)

Injector 11.4 ~ 12.6Q (at 20C/ 68°F)

1. Injector control
00 2. Battery voltage

EFBF991D
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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DTC TROUBLESHOOTING PROCEDURES FL -361

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

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  ercsocio

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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DTC P0262 CYLINDER 1-INJECTOR CIRCUIT HIGH
DTC P0265 CYLINDER 2-INJECTOR CIRCUIT HIGH
DTC P0268 CYLINDER 3-INJECTOR CIRCUIT HIGH
DTC P0271 CYLINDER 4-INJECTOR CIRCUIT HIGH
DTC P0274 CYLINDER 5-INJECTOR CIRCUIT HIGH
DTC P0277 CYLINDER 6-INJECTOR CIRCUIT HIGH

COMPONENT LOCATION  esssz8s0

Refer to DTC P0261.

GENERAL DESCRIPTION  epscisze

Refer to DTC P0261.

DTC DESCRIPTION  es7sa0s1

Checking output signals from injectors.  Under detecting condition, if an output signal is high, PCM sets
P0262/P0265/P0268/P0271/P0274/P0277. MIL(Malfunction Indicatin Lamp) turns on when the malfunction lasts till

consecutive 2 driving cycle.

DTC DETECTING CONDITION  erz2sri0s

Item Detecting Condition

Possible Cause

DTC Strategy  Signal High

» Engine running state

e 11V < Battery voltage < 16V

» Above conditions are met > 0.5sec.
* No disabling faults present

Enable condition

» Poor connection
» Short to battery in harness

threshold value » Short to battery
diagnosis time » Continuous
MIL ON condition e 2 driving cycles

SPECIFICATION  e2rcoees

Refer to DTC P0261.

SCHEMATIC DIAGRAM  eb7aszes

Refer to DTC P0261.

SIGNAL WAVEFROM AND DATA  esreraz

Refer to DTC P0261.

MONITOR SCANTOOL DATA  esesesa

Refer to DTC P0261.
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DTC TROUBLESHOOTING PROCEDURES FL -363

TERMINAL AND CONNECTOR INSPECTION  essospas

Refer to DTC P0261.

CONTROL CIRCUIT INSPECTION  eozzscas

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?

YES

» 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 1%

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.

COMPONENT INSPECTION  e1pizco

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 Cail resistance(2)

Injector 11.4 ~ 12.6Q (at 20C/ 68°F)
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1. Injector control
00 2. Battery voltage

EFBF991D

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.

| 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  essorsee

Refer to DTC P0261.
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DTC P0300 RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED
DTC P0301 CYLINDER 1 - MISFIRE DETECTED
DTC P0302 CYLINDER 2 - MISFIRE DETECTED
DTC P0303 CYLINDER 3 - MISFIRE DETECTED
DTC P0304 CYLINDER 4 - MISFIRE DETECTED
DTC P0305 CYLINDER 5 - MISFIRE DETECTED
DTC P0306 CYLINDER 6 - MISFIRE DETECTED

COMPONENT LOCATION  ecosizse

//Ignition Coil (Bank 2)

GENERAL DESCRIPTION esssosce

EGRF609P

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  essaose

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. PCM sets this DTC. In case that misfire affects Catalyst damage, MIL(Malfunction Indication Lamp) will be illumi-
nating 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 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

EA226C57

Item

Detecting Condition

Possible Cause

DTC Strategy

Determine if a multiple cylinder misfire or a

cylinder specific misfire is occurring by monitoring

crankshaft acceleration.

Enable condition

No sudden change in throttle opening
Torgue management control is not functioning
Not deceleration fuel cut off

Not fuel cut off during high speed operation
Not negative torque driving conditions

Not fuel level low

TEC is learned

Coolant temperature is outside the window
500 < Engine speed < 6600

11 < Battery viotage < 16

TPS/MAP sensor/CAMS/CKPS/ECT sensor
are normal

» Faulty Spark plugs

» Faulty Spark plug cables

« Air Leakage

 Belt deflection and Air
gap of CKPS

* Incorrect timing

 Faulty injector

* Improper fuel pressure

* Improper engine

Individual event misfire detection > Threshold

compression
e Faulty PCM

Emissions damaging > Threshold

Case 1
Thresh Case 2
old value

Case 3

Catalyst damaging > Threshold

Diagnosis time

Continuous

MIL ON condition

2 driving cycles

MONITOR SCANTOOL DATA

EA20A178

1. Is the power balance test done?

YES

P If injector connector for power balance test is disconnect for over 46 sec., this can cause DTC relating to misfire.
Stop the test and connect it and delete DTC and then go to "Verification of Vehicle repair" procedure.
P If power balance test is finished within 46 sec., go to next procedure.

» Go to "Monitor scantool data" as follows.

2.  Monitor scantool data

1) Ignition "OFF"

2) Connect Scantool and Engine "ON"

3) Monitor parameters related to "Random Misfire Detected" on CURRENT DATA

SPECIFICATION :

Ignition BTDC 10° + 5°
N-range 720 £ 100 rpm
Idle speed
D-range 650 £ 100 rpm
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1.11 CURRENT DATA 23-78 1.11 CURRENT DATA 26,78 1.11 CURRENT DATA 47765
i F &

* * [HAF 2.7 grs % [THROTTLE POSITION A 12.5 %

% |INJECTION TIME-CYLZ 2.1 BPW * HAP 4.5 psi *

% |INJECTION TIME-CYL3 2.1 BPY |M || % |RPH 638 rpn | M| *[TPS 1 NORMALIZED 12.5 %

» |INJECTION TIME-CYL4 2.1 BPY * |BARO 14  psi % |[TPS 2 VOLTAGE 4.4 v

* |INJECTION TIME-CYLS 2.8 BPY E A COOLANT 197.6°F * [TPS 2 NORMALIZED 12.5 %

% |INJECTION TIME-CYLG 2.2 BRY % |INTAKE AIR TEMP 77.8 °F % |ETC MOTOR DUTY/DIRECT. -9.4 ¥ -
INDICATE ACTUAL TORQUE 41.9 Nm ETC SYSTEM VALUE 3.8 % SHOT TERM FUEL TRIM-BZ 8.8 X%
TORQUE REQUEST 734.7Nn BATTERY UOLTAGE 14.1 v LONG TERM FUEL TRIM-BZ 14.9 %

L L L
[FIX | [ScEN| [FULL] [PART | [GRPH| [HELF] [F1X | [ScBN| [FULL] [PART | [GRPH| [HELF| [F1% | [ScEN] [FULL]| [PaRT | [GRPH] [HELP]

SYSTEM INSPECTION

EGRF609Q

4) Are the parameters related to "Random/Multi Misfire Detected" displayed correctly on Current Data ?

YES

P 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, bending, corro-
sion, contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle

Repair" procedure

P Go to "System Inspection " procedure

E399CC28

- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

Has a problem been found in any of the above areas?

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

1. Check Spark Pulg
1) Remove cylinder’ s spark plugs
2) Visually/physically inspect the following items:
3)
YES
P Go to "Check Air Leakage " as below
2. Check Air Leakage

1) Visually/physically inspect the air leakage in intake/exhaust system as following items,
- Vacuum hoses for splits, kinks and improper connections.

- Throttle body gasket

- Gasket between intake manifold and cylinder head
- Seals between intake manifold and fuel injectors
- Exhaust system between HO2S and Three way catalyst for air leakage

2)

Has a problem been found in any of the above areas?
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FL -368 FUEL SYSTEM

YES

» 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
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 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

6) Is compression pressure for each cylinder displayed within specifications ?

Specification : 1323kPa(13.5 kg/cm?,192 psi)

YES

» Go to "Check Timing " as 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

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -369

1) Ignition "OFF"
2) Check that Cam, Crank and Oil pump sprocket timing marks are correctly in alignment

3) Monitor these signal waveforms from CAM and Crank shaft position Sensor are correctly in alignment

FR M zev S ME z06v

HMIN:=- 88.1sV AVE: 3.6 V Hax: 3.3 V
MIN:- 1.9 U AVE!: 1.2 U Max: 4.2 U

”, - .....

_'mmoohll'cuﬁsl' ” |1.?IEC.D|.|HE;HU.|

EGRF609R

4) Are all timing marks alligned correctly ?

YES

» Go to "Check Fuel Pressure Test" as below

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

6. Check Fuel Pressure Test
1) Refer to "Fuel pressure test" in "Fuel delivery system"
2) Are the measured fuel pressure within specifications ?

YES

P 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. After testing PCM on the vehicle, use this function to reuse the PCM on the others

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

VERIFICATION OF VEHICLE REPAIR  ecerance

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
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2. Using a Scantool, Clear the DTCs
3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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IDTC P0315 SEGMENT TIME ACQUISITION INCORRECT

GENERAL DESCRIPTION  eoorasre

Itis impossible to forge or machine a perfectly proportioned crankshaft wheel. Therefore, each crankshaft wheel produced
will have minor variations in the spacing and/or width of its gear teeth.These variations (tooth error), if not compensated
for, can cause false misfire detection. The Tooth Error Correction (TEC) Learn Algorithm determines engine-specific
variation in crankshaft position sensing. Once TEC is learned, compensation factors are then calculated and used by the
Misfire Diagnostic algorithm to improve the accuracy of engine positiondeterminations.Tooth error correction factors are
normally learned only once during the life of a vehicle. However, if a vehicle controller, engine crankshaft, target wheel,
or crank sensor is replaced or serviced, tooth error correction factors must be re-learned. This can be performed in a
service environment with serial data commands.

DTC DESCRIPTION

E16F135A

Checking tooth error correction under detecting condition, if the TEC is out of Threshold value, PCM sets P0315.

DTC DETECTING CONDITION  Eeue0867

Item

Detecting Condition

Possible cause

DTC Strategy

This DTC indicates that crankwheel tooth
error has not been learned.

Enable Conditions

12 < Ignition Voltage <16 (V)

10 < Engine load < 90 (%)

1500 < engine speed < 4000 (rpm)
Vehicle speed < 5kph( 3.106856 mph)
Tec RPM stability timer > 10sec

07T (32°F) < coolant temp < 110C(230°F)
Not active disabling faults

Not key on disabling faults

Threshold value

Distance driven without learning tooth error =
4000km(2485.484769 mile) or

Maximum allowed number of tooth error
correction samples taken in the On The
Road(OTR)learning mode < 250 or

Sum of tooth error factors variation outside
calibratable range = 250

Diagnosis Time

Continuous

MIL On Condition

1 driving cycles

» CKPS
» Target wheel
« PCM

COMPONENT INSPECTION  ess2nza1

1.

Visually check CKPS and target wheel

1) I1G "OFF"

2) Check CKPS and target wheel for deformation or damage visually

3) Is the above items normal ?

YES

» 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.

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 to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  esssocs:

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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DTC P0325 KNOCK SENSOR 1 CIRCUIT
DTC P0330 KNOCK SENSOR 2 CIRCUIT

COMPONENT LOCATION  eassoarr

EGRF610A

GENERAL DESCRIPTION  eorrizes

Knocking is a phenomenon characterized by undesirable vibration and noise that can cause engine damage. A knock
sensor (KS) is mounted on the cylinder block and senses engine knocking. A knocking vibration from the cylinder block
is applied as pressure to the piezoelectric element. A knock sensor (KS) detects vibration when RPM rises or drops and
generates voltages based on this vibration. The PCM controls the ignition timing based on the amplitude and frequency
of the knock sensor signal. For example, if engine knocking occurs, the ignition timing is retarded to prevent it.

DTC DESCRIPTION  esoseaso

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/P0330.

DTC DETECTING CONDITION  essgess

Item Detecting Condition Possible cause

DTC Strategy « Signal open

* Pressure in intake manifold is normal.

Enable Conditions . Engine speed = 2200 rpm » Poor c_onnectlon
» Open in harness
Threshold value « Filter coefficient < 1.0 » Knock sensor
) . ) « PCM
Diagnosis Time ¢ Continuous
MIL On Condition e 2 driving cycles
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SCHEMATIC DIAGRAM

E6452883

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Knock Sensor(KS) #1 (C103-1) PCM (C144-B) KS #1 (Cyl. #4,5,6)
1 — Terminal Connected to Funtion
: 155 - KS#1 [Low] 1 PCM C144-B (55) KS #1 [Low] signal
- igh] signal
2 (56 - KS #1 [High 2 PCM C144-B (56) KS #1 [High] signal
— _ KS #2 (Cyl. #1,2,3)
Knock Sensor(KS) #2 (C103-2) 123 - Sensor Shield Terminal Connected to Funtion
2 ~ _ 1 PCM C144-B (54) KS #2 [Low] signal
: 123 - KS #2 [High 2 PCM C144-B (53) KS #2 [High] signal
L [54 - KS #2 [Low]
[HARNESS CONNECTORS] f H
( DOEHOODEODDHO000O00O000,
DI DDODDDDDHDDADDLEDDE
= i W )
6069EEY) 526DE0a91a81a71ac)as(a2(a3(a2ad)
e BO I NI e V6641630626
C103-1 C103-2 JL ﬂ U
KS #1 KS #2 C144-B
PCM
EFBF253A
SIGNAL WAVEFROM AND DATA  egssanso
GEMEBAL SEMS0H 1.8 m3

[IIN - =342, Sl

MAX: 3Z5.7Tml

=

-1

| [EAY (roon] [curs] [R-5T] [MENU] [HELP]

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

has more noise than other sensor.
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MONITOR SCANTOOL DATA  essirrsr

1. IG "OFF" & connect scantool.

2. ENG "ON" and warm -up the engine to normal operating temperature.

3.  Monitor item related to knock sensor on the service data.

1.11 CURRENT DATA 62/78 1.11 CURRENT DATA 57,78
A i
KNOCK ADAPTATION-CYL1 ©.88 ° KNOCK RETARD-CYL1 8.88 °
KNOCK ADAPTATION-CYLZ ©.88 ° KNOCK RETARD-CYLZ 8.88 °
KNOCK ADAPTATION-CYL3 ©.88 ° KNOCK RETARD-CYL3 8.88 °
KNOCK ADAPTATION-CYL4 ©.88 ° KNOCK RETARD-CYL4 8.88 °
KNOCK ADAPTATION-CYLS ©.88 ° KNOCK RETARD-CYLS 8.88 °
KNOCK ADAPTATION-CYL6 ©.88 ° KNOCK RETARD-CYLG 8.88 °
ENGAGED GEAR 8 - KNOCK ADAPTATION-CYL1 @.88 ° "
EXHAUST GAS TEMP. 14818° F KNOCK ADAPTATION-CYLZ @.88 °
Y Y
[FIX | [sceN| [FULL| [PART | [GRPH| [HELP| [FI1¥ | [SCEM| [FULL| [PART | [GRPH| |[HELP |

Normal data at idle

4. Is the service data displayed correctly ?

YES

Normal data at idle

EFBF990A

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

» Go to "Terminal and connector inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  essrscss

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

interference from other electrical systems, and mechanical or chemical damage.

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

damage.

3. Has a problem been found?

YES

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

P Go to "Signal Circuit Inspection” procedure.

WWW.DIGITALKHODRO.COM

021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -376 FUEL SYSTEM
SIGNAL CIRCUIT INSPECTION  esoseosa

1. Check open in harness
1) 1G "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.

3) Measure resistance between terminal 2 of knock sensor harness connector and terminal 56 of PCM harness
connector.

Specification : Below 12

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.

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  escsee2s

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -377

DTC P0326 KNOCK SENSOR 1 CIRCUIT RANGE/PERFORMANCE (BANK 1)
DTC P0331 KNOCK SENSOR 2 CIRCUIT RANGE/PERFORMANCE (BANK 2)

COMPONENT LOCATION  erensase

Refer to DTC P0325.

GENERAL DESCRIPTION  esizese

Refer to DTC P0325.

DTC DESCRIPTION  eori2700

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 average value of the knok signals is out of the threshold value during standard
duration, PCM sets P0326/P0331. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.

DTC DETECTING CONDITION  esassroe

Item Detecting Condition Possible cause
DTC Strategy  Signal short

¢ Pressure in intake manifold is normal.

Enable Conditions e Engine speed = 2000 rpm

Poor connection
Short in harness

Threshold value o Knock Filtered Value { 5or > 65 Knock sensor
X A . PCM

Diagnosis Time e Continuous

MIL On Condition e 2 driving cycles

SCHEMATIC DIAGRAM  eesessrs

Refer to DTC P0325.

SIGNAL WAVEFROM AND DATA  eirsseac

Refer to DTC P0325.

MONITOR SCANTOOL DATA  eeesozrr

Refer to DTC P0325.

TERMINAL AND CONNECTOR INSPECTION  eagrasis

Refer to DTC P0325.

SIGNAL CIRCUIT INSPECTION  essacooa

1. Check short to battery in harness

1) IG "OFF" and disconnect knock sensor connector.
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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

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.

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 esransas

Refer to DTC P0325.
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IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  eiroz097

EGRF610J

GENERAL DESCRIPTION esi8363
Crankshaft Position Sensor (58X) derives its name from the fact that current systems utilize a Crankshaft Position Sensor,
coupled with a 58-tooth crankshaft wheel, to determine crankshaft angular position. Each edge of the wheel corresponds

to a change in crank sensor output voltage as a tooth edge passes the sensor. The sensor will produce 58 pulses with
one rotation of the crankshaft.

DTC DESCRIPTION  epasspzo

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  esiesssc

Item Detecting Condition Possible cause

DTC Strategy « Check reference wave during cranking

* IG "ON", Cranking or engine-off during driving
Enable Conditions * No DTC related to CAM
« Camshaft position sensor state change

Poor connection
Open in harness

Threshold value * No reference signal over 0.15 sec. ICD:EI\P/I sensor
Diagnosis Time e 0.15 sec.
MIL On Condition e 2 driving cycles
SPECIFICATION  eooasons
Resistance 700 + 70Q
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SCHEMATIC DIAGRAM  esrsrins

[CIRCUIT DIAGRAM]
CKPS (C129) PCM (C144-B)

[CONNECTION INFORMATION]

[21 - CKPS [HIGH]

1
LED [41 - CKPS [LOW]

Terminal Connected to Funtion
1 PCM C144-B (41) CKPS [LOW] Signal
2 PCM C144-B (21) CKPS [HIGH] Signal

LR

[HARNESS CONNECTORS]

C
C129 IL

[

DOOYOOEDEEH DO 0000000
DOOYDODIDDOHODYDDDDD)

ﬁ'i i

VT
‘i‘

i )

EIGIEENENENEENE2EDENNENANANENAa31a2)
G BEEERIEEEENEIEE626D

CKPS C144-B
PCM
EFBF246A
SIGNAL WAVEFROM AND DATA  eeoozpea
rR [ zev GCES [ zev rR [l zev EEES [Ezev
MIN:- 88.1mV AVE: 3.6 UV Hax: 5.3 U MIN:-388.ZnV AVE: 2.7 UV Hax: 2.2V
MIN:= 1.9 UV AVE: 1.2 U HaK: 4.2V HIN:= 1.8 VU AVE: 1.2 U HMax: 4.3 V

i
I V

MONITOR SCANTOOL DATA  erreoena

1. IG "OFF" & connect scantool.

" %) [zoon] [cuBs|  [RECD] [MENU] " %Y [zoon] [curs]|

| RECD | '| HENU '|

2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor engine speed item on the service data.

EGRF610K

Specification :
650 + 100 rpm (D-range)
720 + 100 rpm (N-range)
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1.11 CURRENT DATA 17,78
1
E S RPN 625 rpnm
* |TARGET IDLE RPN 612.5rpn | g
ETC SYSTEM VALUE 4.5 %
BARO 14  psi
BATTERY VOLTAGE 14.1 v
COOLANT 188.6°F
INTAKE AIR TEMP 78.8 °F
PURGE CONTROL 8.8 g/s
¥
[F1% | [sceN| [FULL| [PaRT | [GRPH| [HELP|

EGRF610L

4. Is the service data displayed correctly ?

YES

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

» Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  esisaesa

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

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

3. Has a problem been found?

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

P Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  essepssa

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.
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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 connector.

3) Measure resistance between terminal 2 of CKPS harness connector and terminal 21 of PCM harness connector.

Specification : Below 12

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  escasesr
1. Check CKPS
1) 1G "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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3)

1. CKPS [LOW] Signal
2. CKPS [HIGH] Signal

Is the measured resistance within specification?

YES

» Go to "Check signal waveform of CKPS" as follows.

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

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

2. Check signal waveform of CKPS

1)

2)

IG "OFF" and connect scantool.

ENG "ON" and Measure signal waveform at terminal 1 or 2 of CKPS.

REFERENCE SIGNAL WAVEFORM :

EGRF6100

If the problem is corrected, replace

FR

RN zev SEEE ME z.ev
HIN:- B88.1mV AVE: 3.6 U HAX: 5.2 0

HINM: -

1.9 V AVE: 1.2V Hax: 4.2 Y

FR

2.8V 2.8V
HIN:=-388. ZnV AVE: 2.7 U HMa¥: 5.2 U

HIN: -

1.8 V AVE:

1.2 ¥V Hax:

4.3 V

3)

_m |zoon| Icunsl

' | RECD | '| HENU '|

Is the measured siganl waveform normal?

YES

_m |zom1| Icunsl

' IﬁE(ﬁnl |HEHU|

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.
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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.

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  essscac

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -385

DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eepiesis
Refer to DTC P0335.
GENERAL DESCRIPTION  ereeaer
Refer to DTC P0335.

DTC DESCRIPTION  eorrcsos

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  eszrsrsa

Iltem Detecting Condition Possible cause

» Detecting extra/missing pulses between consecutive

DTC Strategy 58X reference pulses

Poor connection
Noise

Short in harness
Target wheel
PCM

Enable Conditions e Engine running state

Threshold value  Extra/ missing pulses » 2 pulse

e Continuous
(More than 1.56 sec.failure for every 7.8 sec.test)

Diagnosis Time

MIL On Condition e 2 driving cycles

SPECIFICATION  eocoioat

Refer to DTC P0335.

SCHEMATIC DIAGRAM  essasas:

Refer to DTC P0335.

SIGNAL WAVEFROM AND DATA  easars

Refer to DTC P0335.

MONITOR SCANTOOL DATA  esoscieo

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  epecoaso

Refer to DTC P0335.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -386 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  enoreies

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.

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  e7seewr7

1. Visually check CKPS and Target wheel
1) IG "OFF"
2) Check CKPS and target wheel for deformation or damage visually

3) Is the above items normal ?
YES

» Go to "Check CKPS resistance" as follows.
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DTC TROUBLESHOOTING PROCEDURES

» Repair or replace it, and go to "Verification of Vehicle Repair" procedure.

FL -387

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 + 708

1. CKPS [LOW] Signal
2. CKPS [HIGH] Signal

EGRF6100

3) Is the measured resistance within specification?

YES

» Go to "Check signal waveform of CKPS" as follows.

P 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 N zev GEEE M 2.6V FR [ 2.8 v O 2.0 v

HIN:=- 88.1mV AVE: 3.6 UV HaH: 5.3V HIN:=-388. ZnlU AVE: 2.7 U Hax: 5.2 U
HIN:- 1.9 V AVE: 1.2 V Hax: 4.2 U HIN:- 1.8 V AVE: 1.2 V Hax: 4.3 V

W B
|' i

WG \\ |
| %Y [zoon] [curs] [RECD | [MENU] | %Y [zoon] [curs] [RECD| [MENU |

EGRF610K
3) Is the measured siganl 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.

» 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.

(W) 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  eessrcea

Refer to DTC P0335.
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DTC TROUBLESHOOTING PROCEDURES FL -389

DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  esu3es

EGRF610Q

GENERAL DESCRIPTION  esorrsae

Camshaft Position Sensor (CMPS) is a hall sensor and detects the camshaft position by using a hall element. It is related
with Crankshaft Position Sensor (CKPS) and detects the piston position of the each cylinder which the CKPS can’ t
detect. The 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 output voltage changes when magnetic field is made on the IC with
current flow. When teeth on the target wheel trigger the sensor, output voltage is 5V. If not, it is OV. These CMPS signal is
sent to the PCM and it uses CMPS signals for determining the ignition timing with CKPS signals. CMPS makes Sequential
Injection possible.

DTC DESCRIPTION  escsocre

If PCM detects that cam event signal count is over 3 under detecting condition, PCM sets P0340. MIL(Malfunction Indi-
cation Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ecoiree4

Item Detecting Condition Possible cause
DTC Strategy

Check if CAM sensor is synchronized correctly

Enable Conditions < Engine running state » Poor connection
Threshold value ignal > * Open in harness
e Cam evnt signal count = 3 . CMPS(Bank 1)
Diagnosis Time e Continuous « PCM
MIL On Condition e 2 driving cycles
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EACG6E655

[CIRCUIT DIAGRAM]

PCM (C144-B)

- GND

CMPS [BANK 1]
(C105-1)
2
[18
3 >
@ B |_25 _
1
[32
CMPS [BANK 2]
(C105-2)
2
[17-GND
3 %
@ B |_24 -
1 [15

CMPS [Bank 1] Signal

- Reference Voltage (+5V)

CMPS [Bank 2] Signal

{15 - Reference Voltage (+5V)

[CONNECTION INFORMATION]
CMPS [BANK 1]

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

CMPS [BANK 2]

Terminal Connected to Funtion
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]

C105-1

C105-2

U

1y

T
2O . & TEEO0000606000
COCHICOTE BODTDT | BID
= i) i )
EHEHENEENHEEORERERE
OEREHEIERENERDHERERE

J b

\
CMPS [BANK 1] CMPS [BANK 2] Cl44-B
PCM
EFBF244A
SIGNAL WAVEFROM AND DATA  esaisass
rr R z2ev FEEE O 20v rr i z2ev GRS [ 20v
MIN:=-388.ZnV AVE: 2.7 UV Nax: 2.2V HIN:= 88.1mV AVE: 3.6 V HaK: 2.3V

MIN:- 1.8 UV AVE: 1.2 UV HaK:

4.3 U

MIN:- 1.9 U AVE: 1.2 UV MaKx:

4.2 U

_m [zoon] [curs]

' | RECD | '| HEND '|

" [E%) [zoon] [curs]

—
r——
—
—

i

' | RECD | '| HENU '|

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.

WWW.DIGITALKHODRO.COM

EGRF610R

021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FL -391

MONITOR SCANTOOL DATA  ececsase

1. IG "OFF" & connect scantool.
2. ENG "ON" and warm -up the engine to normal operating temperature.

3. Monitor items related to CMPS on the service data.

1.11 CURRENT DATA 56/65 1.11 CURRENT DATA S2%77

F i
e e CAM CONTROL ACTIVE-B1  OFF
% |CAM B1 ACTUAL POSITION -8.1 % |CAM RETARD ACTIVE-B1  OFF
% |CAM BZ DESIRE POSITION 0.8 % |CAM CONTROL ACTIVE-B2  OFF
% |CAM BZ ACTUAL POSITION 8.8 % |CAM RETARD ACTIVE-BZ  OFF
% |CAM PHASER 1 DUTY 8.8 % % |CAMSHAFT CONTROL ON

% |CAM PHASER 2 DUTY 8.8 % TORQUE CONTROL OFF n
A/C PRESSURE 134.1 DRIVE POSITIONCD, R) OFF
POUER STEERING PRESS. 14.5 " A-C ON CONDITION OFF

Y Y

[F1% | [sceN]| [FuLL] [PaRT | [GRPH| [HELP] [F1¥ | [sceN]| [FuLL| [paRT | [GRPH] [HELP]

EGRF610S

4. Is the service data displayed correctly ?

YES

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

» Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  easacoes

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.
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FL -392 FUEL SYSTEM

POWER CIRCUIT INSPECTION  ecrosos

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

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  ercsseer

1. Check voltage
1) 1G "OFF" and disconnect CMPS connector.
2) 1G "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) 1G "OFF" and disconnect CMPS connector and PCM connector.

2) Measure resistance between terminal 3 of CMPS harness connector and terminal 25 of PCM harness connector.

Specification : Below 12

3) Is the measured resistance within specification?

YES

» Go to "Ground Circuit Inspection" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -393

» Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  enssscer
1. IG "OFF" and disconnect CMPS connector.
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  eesrriro

1. Check CMPS
1) IG "OFF" and connect scantoal.
2) ENG "ON" and Measure signal waveform at terminal 3 of CMPS.

REFERENCE SIGNAL WAVEFORM :

FR [ 2.8 v Bl 2.0 v

MIN:=-388. ZnlU AVE: 2.8V Hax: 3.3V
MIN:-288.ZnV AVE: Z.8 V Hax: 2.2V

-
' T 1. Reference Voltage (+5V)
2. Sensor ground
3. CMPS [Bank 1] signal

b LU L

band . L an .

_MIz'ooﬁll'cuﬁsl' ~ [RECD] [MENU]

EFBF610Z
3) Is the measured siganl waveform normal?
YES

P 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 -394 FUEL SYSTEM

» 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.

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  e27a2008

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -395

DTC P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE (BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  esoezs0

Refer to DTC P0340.

GENERAL DESCRIPTION  esocoess

Refer to DTC P0340.

DTC DESCRIPTION  e7ac0056

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  eeriarrs

Item Detecting Condition Possible cause

DTC Strategy e Check if CAM sensor is synchronized correctly Poor connection

Enable Conditions e Engine running state e Short in harness
* electrical noise
Threshold value » Cam tooth count + 6 + Target wheel
Diagnosis Time e Continuous » CMPS
i A e P
MIL On Condition e 2 driving cycles pubd

SCHEMATIC DIAGRAM  ezsrsoor

Refer to DTC P0340.

SIGNAL WAVEFROM AND DATA  ecsesarr

Refer to DTC P0340.

MONITOR SCANTOOL DATA  eercrieo

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  eicssrsc

Refer to DTC P0340.

POWER CIRCUIT INSPECTION  ecsrresc

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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FL -396 FUEL SYSTEM

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  esssrior

1. Check short in harness
1) 1G "OFF" and disconnect CMPS connector.

2) Measure resistance between terminals 1 and 3 of CMPS(B1) harness connector.

Specification : Infinite

3) Is the measured resitance 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) IG "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  eezs106e

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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DTC TROUBLESHOOTING PROCEDURES FL -397

REFERENCE SIGNAL WAVEFORM :

FR [ 2.8 v cH BNV

MIN:=-388. ZnlU AVE: 2.8V Hax: 3.3V
MIN:-288.ZnV AVE: Z.8 V Hax: 2.2V

1. Reference Voltage (+5V)

F 2. Sensor ground
YooY 3. CMPS [Bank 1] signal

O00;

R0 A 0 OO O PO 0 T P

[P S S Ly

_MIz'ooﬁll'cuﬁsl' ~ [RECD] [MENU]

EFBF610Z
3) Is the measured siganl waveform 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 CMPS and check for proper operation. If the problem is corrected, replace
CMPS and go to "Verification of Vehicle Repair" procedure.

(W) 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  espsasro

Refer to DTC P0340.
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FL -398 FUEL SYSTEM

DTC P0346 CAMSHAFT POSITION SENSOR "A" CIRCUIT
RANGE/PERFORMANCE (BANK 2)

COMPONENT LOCATION  e1s2820

EGRF990H

GENERAL DESCRIPTION  eossicac

Refer to DTC P0340.

DTC DESCRIPTION  eesessr2

Checking oputput signals from CMP during engine running, if the expected number of cam tooth count is not observer.
PCM sets P0346. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  er9z8205

Item Detecting Condition Possible cause

DTC Strategy » Check if CAM sensor is synchronized correctly

Poor connection

Enable Conditions » Engine running state « Open or short in harness
« electrical noise
Threshold value » Cam tooth count # 6 « Target wheel
Diagnosis Time « Continuous *« CMPS
MIL On Condition e 2 driving cycles * PCM

SCHEMATIC DIAGRAM 447008

Refer to DTC P0340.

SIGNAL WAVEFROM AND DATA  eceess2o

Refer to DTC P0340.
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DTC TROUBLESHOOTING PROCEDURES FL -399

MONITOR SCANTOOL DATA  eccoorze

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  essoierc

Refer to DTC P0340.

POWER CIRCUIT INSPECTION  esaag260

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

3. Measure voltage between terminal 1 of CMPS(B2) 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  esisoaa

1. Check voltage
1) IG "OFF" and disconnect CMPS connector.
2) IG "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) IG "OFF" and disconnect CMPS connector.

2) Measure resistance between terminals 1 and 3 of CMPS(B2) harness connector.
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FL -400 FUEL SYSTEM

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) 1G "OFF" and disconnect CMPS connector and PCM connector.

2) Measure resistance between terminal 3 of CMPS(B2) harness connector and chassis ground.

Specification : Infinite

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 connector.

Specification : Below 12

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  ersooeea

1. IG "OFF" and disconnect CMPS connector.
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.
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Specification : Measurement "A" - Measurement 'B’

Approx. below 200mV

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  eporcosr

Check CMPS

1) IG "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 3 of CMPS.
REFERENCE SIGNAL WAVEFORM :

rrR [N z.0 v Ol 2.0 v

MIN:-388, ZnY AVE: 2.8 YV Hax: 2.3V
MIN:=-288.ZnV AVE: 2.8V Hax: 2.2 Y

fiLn

I RN I ) I I K hal

Ly

e el

L

_'mm'ooﬁll'cuﬁsl' T |1.:IEC.D|.|HE;HU.|

3) Is the measured siganl waveform normal?

YES

1. Reference Voltage (+5V)
2. Sensor ground
3. CMPS [Bank 2] signal

EFBF611H

P 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 siganl waveform, and go to "Check target wheel of CAM shaft" as follows.

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

Check target wheel of CAM shaft

1) I1G "OFF"

WWW.DIGITALKHODRO.COM
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FL -402 FUEL SYSTEM

2) Remove the cover of cylinder head and check target wheel state of bank 2.

EGRF611I

3) Is the target wheel state normal?

YES

» 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  eoesoses

Refer to DTC P0340.
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DTC TROUBLESHOOTING PROCEDURES FL -403

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  eoeosszc

EGRF811A

GENERAL DESCRIPTION  epssu

When the ignition switch is 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 ignition coils. Ignition coils fire two spark plugs on every power
stroke (the cylinder under compression and the one on the exhaust stroke). PCM provides ground to a switching circuit
for energizing the primary ignition coils. PCM uses the crankshaft position sensor and camshaft position sensor signals to
meet the timing of energizing coil. When a primary ignition coil is energized or de-energized, the secondary coil produces
a high voltage spike to the attached spark plugs.

DTC DESCRIPTION  e7socro2
Checking output signals from ignition coils every 10 sec. under detecting condition, if signals indicating open of short

in the circuit are detected for more than 5 sec., PCM sets P0351/P0352/P0353/P0354/P0355/P0356. MIL(Malfunction
Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.
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DTC DETECTING CONDITION  ersorsss

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 state

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  erpaoses

Primary Coil Secondary Coil
Resistance ()
0.62 = 10% 7.0k £ 15%
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DTC TROUBLESHOOTING PROCEDURES FL -405
SCHEMATIC DIAGRAM  esspeacs
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Ignition Coil #1 (C151-1) PCM (C144-B) Ignition Coil #1
2 Eg - Ignition Coil Terminal Con|.1ected to Function
||é Control #1 1 Main Relay Battery (B+)
#1 1| — 1 2 PCM C144-B (79) Ignition Coil #1
Ignition Coil #3 (C151-3) Ignition Coil #3
2 = » ) Terminal Connected to Function
& {77 - Ignition Coil -
||é Control #3 1 Main Relay Battery (B+)
#3 1| 1 2 PCM C144-B (77) Ignition Coil #3
Ignition Coil #5 (C151-5) Ignition Coil #5
2 = - ) Terminal Connected to Function
||g 18 -(I:%T]Ittrlgln#cson 1 Main Relay Battery (B+)
1 2 PCM C144-B (78 Ignition Coil #5
#5 |||_>|— C155 (78) 9
1 I Ignition Coil #2
Ignition Coil #2 (C151-2) v Terminal Connected to Function
Main Rel i
2 ain Relay EO - Ignition Coil 1 Main Relay Battery (B+)
||§ Control #2 2 PCM C144-B (60) Ignition Coil #2
1
#2 || Ignition Coil #4
Ignition Coil #4 (C151-4) Terminal Connected to Function
Main Rel Battery (B+
& 2 EO - Ignition Coil ! i) auery (B+)
”é Control #4 2 PCM C144-B (40) Ignition Coil #4
#4 || s Ignition Coil #6
Ignition Coil #6 (C151-6) Terminal Connected to Function
1 Main Rela; Battery (B+
2 EQ - Ignition Coil Y — y( - )
"é A QIO 2 PCM C144-B (19) Ignition Coil #6
#6 || L CONDENSER
CONDENSER (C149) Terminal Connected to Function
I ] 2 1 Main Relay Power Supply (B+)
' v 2 Main Relay Power Supply (B+)

Main Relay
[HARNESS CONNECTOR]

1
I
C151-1,2,3,4,5,6 C155 C149
Ignition Coil CONDENSER

F‘%ﬂ

—

|

3 _S90CTECDOO0G000000
HRDHEHERDDDEDE DD
= ) I )
HEOHENEDVDDEDEEHDERD

DOEHEERENEHDEEEOERE

J LT

C144-B
PCM

MONITOR SCANTOOL DATA

E9045E51

1. IG "OFF" & connect scantool.

EFBF800A

2. ENG "ON" and warm -up the engine to normal operating temperature.
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FL -406 FUEL SYSTEM

3. Monitor items related to Ignition on the service data.

Specification : BTDC 10° + 5°

1.11 CURRENT DATA 45-78 1.11 CURRENT DATA 5878
& i
e IGNITION OUTPUT-CYL1 6.5 ° SYIGNITION OUTPUT-CYL1 2.8 °
* |[IGNITION OUTPUT-CYLZ 7.8 ° % [IGNITION OUTPUT-CYLZ 12.8 °
* [IGNITION OUTPUT-CYL3 7.8 ° % |[IGNITION OUTPUT-CYL3 14.8 °
* |IGNITION OUTPUT-CYL4 7.8 ° % [IGNITION OUTPUT-CYL4 1.8 °
% [IGNITION OUTPUT-CYLS 6.5 ° . % [IGNITION OUTPUT-CYLS 11.8 °
* [IGNITION OUTPUT-CYL6 7.5 ° % |[IGNITION OUTPUT-CYL6 11.5 ° u
TARGET IDLE RPH 612. Srpnm TARGET IDLE RPM 612. Srpm
OIL TEMPERATURE 165.2°F 0IL TEMPERATURE 174.2°F
Y Y
[F1# | [SCEN||FULL| |PART | |GRPH| [HELP| [FI% | [sceN]| [FuLL] [PaRT | [GRPH| [HELP]

EGRF812A

4. Is the service data displayed correctly ?

YES

» 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, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure

» Go to "Terminal and Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  eieocese

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 INSEPCTION  eoe7ase2

1. Check voltage

1) 1G "OFF" and disconnect Ignition Coil connector.
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DTC TROUBLESHOOTING PROCEDURES FL -407

2) IG "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.

P Check fuse connected to ignition coil for open.
» Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  epsasasc

1. Check short to battery in harness.
1) IG "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

P 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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FL -408 FUEL SYSTEM

1)

2)

IG "OFF" and disconnect Ignition Coil connector and PCM connector.

[PO351] Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 79 of PCM
harness connector.
[P0352] Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 77 of PCM
harness connector.
[PO353] Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 78 of PCM
harness connector.
[PO354] Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 60 of PCM
harness connector.
[PO355] Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 40 of PCM
harness connector.
[PO356] Measure resistance between terminal 2 of Ignition Coil harness connector and terminal 19 of PCM
harness connector.

Specification : Below 12

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  esee110a

1. Check Ignition Coil

1)
2)

3)

IG "OFF" and disconnect ignition coil connector.
Measure resistance between terminals 1 and 2 of ignition coil connector.(Component side)

Measure resistance between terminal 1 of ignition coil connector and out terminal of secondary ignition coil.

SPECIFICATION :

Primary Coil Secondary Coil
0.62 £ 10% 7.0k + 15%

Resistance ()

2. Battery Voltage
1. Ignition Coil control

EFBF991B
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DTC TROUBLESHOOTING PROCEDURES FL -409

4) 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 Ignition Coil and check for proper operation.
P If the problem is corrected, replace Ignition Coil 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 memaorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  eaacsoor

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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FL -410 FUEL SYSTEM

DTC P0420 CATALYST SYSTEM

EFFICIENCY BELOW THRESHOLD (BANK 1)

DTC P0430 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD
(BANK 2)

COMPONENT LOCATION  ecize0r

EGRF999E

GENERAL DESCRIPTION  eseers:

The catalyst’ s efficiency is demonstrated by its ability to oxidize CO and hydrocarbon emissions. The Powertrain Control
Module (PCM) compares the output signals of the front and rear oxygen sensors to determine whether the output of
the rear sensor is beginning to match the output of the front oxygen sensor. Air/fuel mixture compensation keeps the
frequency of the front oxygen sensor high due to the changes from rich-to-lean combusition. The catalyst causes the rear
oxygen sensor to have a lower frequency. As the catalyst wears, the rear oxygen sensor’ s signal trace begins to match
the front oxygen sensor’ s signal trace. That is because the catalyst becomes saturated with oxygen and cannot use the
oxygen to convert hydrocarbon and CO into H, O and CO, with the same efficiency as when it was new. A completely
worn catalyst shows a 100% match between the frequency of the front and rear sensors.

DTC DESCRIPTION  eorsosee

If the oxygen storage time for bank 1/2 is lower than threshold , the PCM determines that a fault exists and a DTC is
stored. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till 1 driving cycle.
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FL -411

DTC DETECTING CONDITION  eireisas

Iltem

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 = 580sec

Purge concentration learned

Airflow in range (3 ~ 10 g/s)

Closed throttle

Coolant temp in range

Intake air temp in range

Barometer above 72 kPa

Max number of test attempts not exceeded
Closed loop fueling

Catalyst temperature in range

Fuel learning in range

Vehicle speed below 3 kph (2 mph)

Auto trans in gear

Long term fuel correction learnded at idle
Airflow timer reached limit

Max idle time not exceeded

Max number tests not complete
Disabling faults not present

Threshold value

Oxygen Storage Time < 1.5 sec for Bank
1 (2 sec for Bank 2)

DiagnosisTime

MIL On Condition

1 Driving cycle

» Leakage in the exhaust
system

» Faulty Catalyst Converter

* Faulty HO2S

* Faulty PCM

MONITOR SCANTOOL DATA  eoaserzs

1. Ignition "OFF"

2. Connect Scantool and Ignition "ON".

3. Monitor the HO2S parameters and signal waveform on scantool.

1.2 CURRENT DATA FR 8.5 V

X ox X X

TP SENSOR(CECH)

02 SMNSR VOLT.(B1-351) 228 ml) MIN: A.BnY AVE:
02 SNSR VOLT.(B2-81) 808 mU Lo
02 SNSR VOLT.(B1-82) 148 U
02 SNSR VOLT.(B2-52) 748 U
MASS.AIR FLOW SNSR 1347 . mU
INT.AIR TEMP.SNSR 1854 . mU
INT.AIR TEMP.SNSR 148.8°F

HIN: 651.8.aY AVE:

-

1.0 5 [ (EE

735.8mV  HMAK: 983. BV

4121, ml)

357.8mV  MAK: V56, BnY

¥

[F14 | [SCRN]| [FULL| [PART | [GRPH| |HELP|

m_ o © 8 8 & 8 8 8 8 8§ d 8 8 8 &
[HoLD| [TIME] [GND | [cHNL] [MENU]

4. Are the signal of rear HO2S and waveform the same as that of the front HO2S?

WWW.DIGITALKHODRO.COM
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FL -412 FUEL SYSTEM

YES

P Go to "System Inspection" procedure.

P Fault is intermittent caused by poor contact in the sensor’ s and/or PCM’ s connector or was repairedand PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection,bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and goto "Verification vehicle Repair" procedure.

SYSTEM INSPECTION  essspans

1. Check Exhaust sytem.
1) Visually/physically inspect the following conditions:

- Exhaust system between HO2S and Three way catalyst for air leakage
- Damage, and for loose or missing hardware:

2) Has a problem been found in any of the above areas?

YES

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

» Go to "Component Inspection” procedure.

COMPONENT INSPECTION  epverces

1. Check Rear HO2S.

1) Visually/physically inspect the rear HO2S for the following conditions:
- Ensure that the HO2S is securely installed.
(Pigtail and wiring harness not making contact with the exhaust pipe)
- Check for corrosion on terminals.
- Check for terminal tension (at the HO2S and at the PCM).
- Any damage.

2) Has a problem been found in any of the above areas?

YES

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

» Go to "Check TWC" as below.
2. Check TWC
1) Visually/physically inspect the three-way catalyst(TWC) converter for the following damage:
- Severe discoloration caused by excessive temperature

- Dents and holes
- Internal rattle caused by a damaged catalyst

2) Also, ensure that the TWC is a proper original equipment manufacturer part.
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DTC TROUBLESHOOTING PROCEDURES FL -413

3) Has a problem been found?

YES

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

» Substitute with a known - good PCM and check for proper operation.
P 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 memaorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  esssigos

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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FL -414 FUEL SYSTEM

DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
OPEN

COMPONENT LOCATION  eaesrenc

==

EGRF845A

GENERAL DESCRIPTION  es2rea

The purge solenoid is a pneumatic device that meters the air and fuel (purge) vapor flow to thepurge port. In a sense,
the purge solenoid is comparable to a fuel injector, because the meteredpurge flow follows the same slope and offset
characteristics. However, the purge solenoidnormally runs with a duty cycle at a fixed frequency because the opening
response is significantly slower than a fuel injector. It would not practical to run the solenoid synchronouslywith engine
events except perhaps at very low RPM. The normal frequencies for the purgesolenoid are between 8 and 20 Hz.

DTC DESCRIPTION  ecrsssos

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  ezror116

Item Detecting Condition Possible cause
DTC Strategy e Open, short to ground

< Engine running state
EnableConditions e 11V < Battery voltage < 16V » Poor connection

» Above enable conditions are met > 0.5 sec. e Open or short to ground
Threshold value e Open or short to ground in harness

P 9 . PCSV
e Continuous - PCM

DiagnosisTime (More than 5 sec.failure for every 10 sec.test)

MIL On Condition e 2 driving cycles
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SPECIFICATION  e7e24aco

Item Coil resistance(RQ )

PCSV 19.0 ~ 22.0Q (at 20°C / 68°F)

SCHEMATIC DIAGRAM  essezeee

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCSV PCM (C144-A)
(C148) 5 Terminal Connected to Funtion
[78 - PCSV Control 1 Main Relay Battery Voltage (B+)
X‘HZXI 1 2 PCM C144-A (78) PCSV Control
»  Main Relay
e

[HARNESS CONNECTORS]

09X X XD EDEEXXEX2XD
DESYDEEEERNDDY DEBETE)

= 1 I i

6969686 666569636206DE0AN8A NN YDA
@I N9EIE8ENE616569636216D

C148  — |
C144-A
PCSV ool

EFBF257A

SIGNAL WAVEFORM  erriousr

CH B: 13.7 V DT: ¥9.88m3 FREQ: 12.66 HA

Zoom i) . i i F i G G
Il oo [N [Memo] [RecD] [MENU]

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. To prevent vacuum from forming inside canister,
PCM controls to open it. This photo shows the signal waveform of PCSV operating normally.

EGRF848A
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FL -416 FUEL SYSTEM

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

3. Monitor "PCSV" parameter on the scantool.

1.11 CURRENT DATA 22%78 1.11 CURRENT DATA 22978
F F
% |CANISTER PURGE ACTIVE  ON % |CANISTER PURGE ACTIVE  ON
% [CANISTER PURGE PHASE  OFF % |CANISTER PURGE PHASE  OFF
3 PURGE CONTROL 13.3 g/= || S PURGE CONTROL 87.5 a/s |l
BARO 14  psi BARO 14  psi
BATTERY VOLTAGE 14.1 vV BATTERY VOLTAGE 14.2 U
COOLANT 2@3.8°F COOLANT 195.8°F
INTAKE AIR TEWP 73.4 °F INTAKE AIR TEWP 73.4 °F
INJECTION TIME-CYL1 2.1 BPW INJECTION TIME-CYL1 2.3 BPW
¥ L
[F1x | [scen| [FULL] [PaRT | [GRPH| [HELP] [F1x | [sceN| [FuLL]| [PaRT | [GRPH| [HELP]

EGRF849A

4. Is the current data displayed correctly?

YES

» Fault is intermittently caused by poor contact in the sensor and/or PCM connector or non cleared PCM memory
after repair. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, dete-
rioration, or damage. Repair or replace if necessary and go to "Verification of vehicle Repair".

» Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  ecossase

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

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

3. Has a problem been found?

YES

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

» Go to " Power Circuit Inspection " procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -417

POWER CIRCUIT INSEPCTION  e1ons7ss

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. Is 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  eacecess

1. Check short to ground in harness.
1) IG "OFF" and disconnect PCSV connector.
2) 1G "ON"

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

Specification : Approx. 0.5V

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 connector.

Specification : Below 1%

3) Is the measured resistance within specification?

YES

» Go to " Component Inspection” procedure.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -418 FUEL SYSTEM

» Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eaanssss
1. Check PCSV
1) 1G "OFF" and disconnect PCSV connector.

2) Measure resistance between terminals 1 and 2 of PCSV connector.(Component side)

SPECIFICATION :

Item Coil resistance(RQ)

PCSV 19.0 ~ 22.0Q (at 20C / 68°F)

C148

1. Battery voltage(B+)
2. PCSV Control
1)2
——

EFBF853A

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.

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  eiesoss

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.

2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions
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DTC TROUBLESHOOTING PROCEDURES FL -419

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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FL -420 FUEL SYSTEM

DTC P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  essscear

Refer to DTC P0444.

GENERAL DESCRIPTION  esasscec

Refer to DTC P0444.

DTC DESCRIPTION  esarsese

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  esosiees

Item Detecting Condition Possible cause

DTC Strategy e Short to battery

* Engine running state
EnableConditions e 11V < Battery voltage < 16V

5 e Poor connection
* Above enable conditions are met > 0.5 sec. - Short to battery in harness
Threshold value e Short to battery « PCSV
« PCM

« Continuous

RlaoRoS IS (More than 5 sec.failure for every 10 sec.test)

MIL On Condition e 2 driving cycles

SPECIFICATION  eozsp1as

Refer to DTC P0444.

SCHEMATIC DIAGRAM  escisiss

Refer to DTC P0444.

SIGNAL WAVEFORM  escoszer

Refer to DTC P0444.

MONITOR SCANTOOL DATA  ecrossss

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  es4s8cer

Refer to DTC P0444.
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DTC TROUBLESHOOTING PROCEDURES FL -421

CONTROL CIRCUIT INSPECTION  eiccasse

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

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

Specification : Approx. 0.5V

4. Is the measured voltage within specification?

YES

» Go to "Component Insepction” procedure.

P Repair short to battery in harness, and go to " Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  E7218082
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(RQ)

PCSV 19.0 ~ 22.0Q (at 20T / 68°F)

1. Battery voltage(B+)
2. PCSV Control

EFBF853A

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 -422 FUEL SYSTEM

» 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.

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 eseacsss

Refer to DTC P0444.
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DTC TROUBLESHOOTING PROCEDURES FL -423
IDTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE

COMPONENT LOCATION  eaisaces

WITHOUT ABS/ESP
(EURO-II/IV, JAPAN) EXCEPT EURO-III/IV, JAPAN

EGRF311N

GENERAL DESCRIPTION  essssser

The wheel speed sensor or vehicle speed sensor is the essential component that the PCM uses to calculate vehicle
speed. Digital wave is produced as tone-wheel rotates according to hall sensor principle. Frequency of duty wave is
changed in proportion to rotation of tone wheel and PCM gets vehicle speed through ABS control unit or ESP control
unit or wheel speed sensor or vehicle speed sensor. The PCM uses this signal to control fuel injection, ignition timing,
transmission/transaxle shift scheduling and torque converter clutch scheduling.

DTC DESCRIPTION  ess7o006

Checking output signals from wheel speed sensor or ABS control unit or VSS 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 cosecutive 2 driving cycle.
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FUEL SYSTEM

DTC DETECTING CONDITION  eoccerps

Item

Detecting Condition

Possible cause

DTC Strategy

Detects the lack of vehicle speed signal

Case
1(Power)

Enable
Condi-

Engine Running

No VSS disabling malfunction present
No TPS fault present

No MAP fault present

11V < Ignition Voltage < 16V

Engine Coolant Temperature » 60°C (140°F)
MAP ) 55kPa

25% < TPS < 60%

1200rpm < Engine Speed < 4000rpm
Vehicle Speed derived from transmission
= 10 kph (6.2 mph)

tions

Case
2(Decel)

Engine Running

No VSS disabling malfunction present

No TPS fault present

No MAP fault present

11V < Ignition Voltage < 16V

Engine Coolant Temperature ) 60°C (140°F)
MAP < 32kPa

TPS ¢ 1%

1800rpm < Engine Speed < 6000rpm
Transmission in gear

Case
Thresh | 1(Power)

VSS Fault Vehicle Speed < 10kph

old
value Case

2(Decel)

Vehicle Speed < 5kph
Delta Engine Speed = 100rpm

Diagnosis Time

Continuous
(More than 20 seconds failure for every
30 seconds test )

MIL On Condition

2 driving cycles

Poor connection

Open or short in harness
Wheel speed sensor(FR)
Vehicle speed sensor
ABS or ESP control unit
PCM
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DTC TROUBLESHOOTING PROCEDURES FL -425

SCHEMATIC DIAGRAM  essaoior

[EXCEPT EURO-III/IV, JAPAN]

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

PCM(C144-A) Terminal Connected to Function

VSS(C112) 1 Engine compartment

B+
1 juntion block
3 2
3
2

Battery voltage(B+)

Chassis ground Sensor ground

I ’
| 52-VSS signal PCM C144-A (52) VSS signal

[HARNESS CONNECTOR]

— [

CIBLILLLIBERLOEETEEWERRW

G9BIRIIRIRINICIG2 DRI 7EINA322)
= i 1] J

(6969686766660 I@EDENANIBAASNNANEANAD
TETVOCLEBREEEIDEDEDE

=
. N N ‘
] ]

C112
VSS C144-A

EFBF311G

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

FL -426 FUEL SYSTEM

[EURO-II/IV, JAPAN WITH ABS (OR ESP)]

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ABS Control Module PCM (C144-A) Terminal Connected to Function
14 PCM C144-A (52) Vehicle Speed Signal
9 FR VCC
Wheel speed| sensor output
@ 1 E52 - Vehicle Speed Signal
4 k 14
2\—{FRSIG
10
[HARNESS CONNECTOR]
( (1

)\ T~ ¢

C BOEHEHREBHHO0GO0606086
|1|2|3|4 [5]6]*[8]9]1o[11]r2] % [14]15]
]

DETYSSSLEID, TYDSBEZA
= i 1] D

6969686766656269626D60UIENANA0EAN3E D

[16[17[18]19]20] % [22] % [ * [ x[26]

/ | I/ﬂl C B BN A ICICIENED6EIE626)
E49 E22 I~ L
Right Front ABS CONTROL
Wheel Sensor MODULE Cl44-A
PCM
EFBF810A
SIGNAL WAVEFROM AND DATA  esepasos

CH A: 525.8mV DT: 48.@AnS FREQ: 25.88 Ho FR s.aVv IS cHBaA.s5v

Zoom 1w

Il voLp | [zoon] '|r1f:r10'| TRECD] [MENU| [HoLD | m [UOLT| [GND | |CHNL ] [HENU]

Fig.1 : Signal waveform [EURO- Il / IV, JAPAN]
Fig.2 : Signal waveform [Except EURO-III/IV,JAPAN]

EGRF311H

MONITOR SCANTOOL DATA  e7seooac

1. Ignition "OFF"
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DTC TROUBLESHOOTING PROCEDURES FL -427

2. Connect Scantool and Engine "ON"

3. Drive vehicle in gear and monitor "vehicle speed" item on the scantool.

1.11 CUBRENT DATA 29765
F

¥ (UNDEFAULTED ENGINE BPM 27V86. rpn

L INDEFAULTED VEH. SPEED 38 MPH
¥ (THROTTLE POSITION A 19.6 %
TEC LEARNT OFF m
APS 1 VOLTAGE 1.2 v
APS 1 NORMALIZED 25.5 %
APS 2 VOLTAGE a.6 V
AP 2 NORMALIZED 24.3 %

¥

[FI® | [SCRN||FULL| |PART | [GRPH| |[HELP|

EGRF874A
4. Are thsoe "VSS" parameters displayed correctly ?

YES

P Fault is intermittent caused by poor contact in Sensor’ s and/or PCM’ s connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Terminal and Connector Inspection" procedure.

[EURO-II1/1V, JAPAN]  eocsrare
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

P Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  essots00
€3 WARNING

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".
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FL -428 FUEL SYSTEM

1. Check short to ground in harness
1) IG "OFF"
2) Disconnect PCM connector and ABS or ESP control module connector.

3) Measure resistance between terminal 52 of PCM harness connector and chassis ground.

52. Wheel speed sensor output(FR)

DOEGLECEEOH 0000000006
GOGBIRIRNEHIAIEAREIRIIRINRHI2A2D

= i i )

6969686760664 966 NE0ANBANANEAANa)
BB ACEPEICIEIENEIEEIENED

?m T

4) |s the measured resistance within specifications?

EFBF875A

Specification : Infinite

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 "14(With ESP: terminal 40)"
of ABS control module harness connector.

Specification : Approx. below 1Q
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DTC TROUBLESHOOTING PROCEDURES FL -429
52. Wheel speed sensor output(FR)
il Cl144-A
] — Eﬂ

DEOEGHETEEHDOO00000606)
GOGEIEIRN3IEIEAEIEAEIEICIRINIAID

= i 1] y

69696I6)606I663626DE0ENENA NA0EANAZIaD
EN IR 6686 769696463626

I

E22

" )\ RN

5]6]*[8] 91o[11[12] % [i4]15
|1|2|3|4| 16[17[18]19[20] % [22] % [ [ *]26]

x / [T

EFBF876A

(W) NoTE
Note: This picture is only applied to vehicle with ABS

4) Is the measured resistance within specifications?

YES

» 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) IG "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

P Substitute with a known - good PCM/ ABS or 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.

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
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FL -430 FUEL SYSTEM
[EXCEPT EURO-III/IV,JAPAN]

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

P 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

Ci112
1. VSS power
CGH) 2. VSS ground
3. VSS signal

EGRF311J

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.
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DTC TROUBLESHOOTING PROCEDURES FL -431

SIGNAL CIRCUIT INSPECTION

1. Check voltage from sensor side
1) IG "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.

Specification : Approx. 8 ~ 11.5V

1. VSS power
@ 2. VSS ground
3. VSS signal

EGRF311K

5) Is the measured voltage within specifications?
YES

» Go to "Check voltage 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) IG "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
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FL -432 FUEL SYSTEM

52. Vehicle speed sensor output

DOEFTHOHEEEHDO00000606
GOGIEIENIEIAIEARDEIRIRIDCN3223AD

= i i ;

6969696 )6066963626DE0ENANA NA9EXA3A2aD
EOEOOEOCPOIEDEIEEIENED

?ﬁ £

5) Is the measured voltage within specifications?

EFBF311L

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. 1G "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

C112 Cc112
1. VSS power
@D 2. VSS ground
3. VSS signal

EGRF311M

6. Is the measured voltage within specifications?
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DTC TROUBLESHOOTING PROCEDURES FL -433

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.

P Repair open or contact resistance in harness, 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 memaorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR eissacia

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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FL -434 FUEL SYSTEM
IDTC P0504 BRAKE SWITCH "A"/"B" CORRELATION

COMPONENT LOCATION  esssesas

Brake switch

EGRF872A

GENERAL DESCRIPTION  esaeras

Brake switch connected to brake pedal transfers brake operating state to PCM. For diagnosis of abnormal operation of
Brake switch, two types of signals(one from Brake warning lamp switch, the other from Brake checking switch) are used
and those two types output different signals at both condition, depressing or releasing brake pedal. When brake pedal is
depressed, brake checking switch outputs B+ voltage while brake warning lamp switch emits OV. Conversly, when brake
pedal is released, the output signals of each switch are opposite.

DTC DESCRIPTION  eospssrs
Checking output signals from both brake 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 cosecutive 2 driving cycle.

DTC DETECTING CONDITION  e74gsas

Item Detecting Condition Possible cause
DTC Strategy » Comparing 2 brake signals during driving
» Engine works
Enable Case 1 * Vehicle Speed Sensor is abnormal.
Condi- « Engine works _
tions Case 2 + Vehicle Speed Sensor is normal and Vehicle Speed * Poor connection
is over 20kph during 1sec or more. * Open or Short

- : e Faulty PCM
» The one brake signal’s change duration when

Threshold value another signal has been changed > 0.5 sec

Diagnosis Time » Continuous

MIL On Condition e 2 driving cycles
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DTC TROUBLESHOOTING PROCEDURES FL -435

SPECIFICATION  esonoerr

Item During taking off the brake During stepping on the brake
Brake Lamp Switch ov Battery voltage
Brake Switch Battery voltage ov

SCHEMATIC DIAGRAM  eazes797

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM (C144-A)
Terminal Connected to Function
G1 - 4 PY 3 El - Brake switch 1 PCM C144-A (23) Brake light switch
2 Battery Power Supply (12V)
2 1 . .
r/ e [23 - Brake light switch 3 PCM C144-A (21) Brake switch
4 Battery Power Supply (12V)
Battery Brake Lamp
HARNESS CONNECTOR
[ ] — ] Sy —

DOEHHOBEHHOOO0060O 0
GRIRIGNEIRIIRIEARDEII2I20e23 @)

= i i i

6969636606066 6EDEANNENAEANAIEAD
EAIBCU N N96686 766165696362/6D

i |

2

E62 g L
STOP LAMP SWITCH C1l44-A
PCM

EFBF802A

MONITOR SCANTOOL DATA  eossozss
1. Ignition "OFF"
2. Connect Scantool and Engine "ON"

3. Monitor "Brake Switch" parameter on Current Data
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FL -436 FUEL SYSTEM
1.11 CURRENT DATA 38,77 1.11 CURRENT DAaTA 38%77
A i
S BREAK PEDAL SWITCH ON A BREAK PEDAL SWITCH OFF
% |BREAK LAMP SWITCH ON % |BREAK LAMP SWITCH OFF
THROTTLE POS.FULL OPEN OFF FUEL PUMP RELAYON ON
CONDITION FUEL CUT OFF OFF MAIN RELAY ON ON
CONDITION START OFF " CRUISE-ON SWITCH ON OFF "
FUEL PUMP RELAYON ON CRUISE-SET SWITCH ON  OFF
MAIN RELAY ON ON RESUME SWITCH ON OFF
CRUISE-ON SWITCH ON OFF CRUISE-CANCEL SWITCH  OFF
Y Y
[F1X | [SCEN| [FULL| |PART | |[GRPH| [HELP| [FIX | [ScBRN| |FULL| [PART | [GRPH| [HELP|

Fig1) Data during stepping on the brake
Fig2) Data during taking off the brake

EGRF877A

4. Are those "Brake Switch" parameters displayed correctly ?

YES

» Fault is intermittent caused by poor contact in Sensor’ s and/or PCM’ s connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Terminal and Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  esaoass

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  eeapscoa

1. Check voltage
1) 1G Key "OFF".

2) Disconnect the PCM connector.
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DTC TROUBLESHOOTING PROCEDURES FL -437

3) IG Key "ON" and keep the brake taking off.

4) Measure the voltage between terminal 21 of PCM connector and chassis ground.
5) Measure the voltage between terminal 23 of PCM connector and chassis ground .
6) Keep the brake stepping on.

7) Measure the voltage between terminal 21 of PCM connector and chassis ground.

8) Measure the voltage between terminal 23 of PCM connector and chassis ground .

SPECIFICATION :

Item During taking off the brake During stepping on the brake
Brake Lamp Switch ov Battery voltage
Brake Switch Battery voltage ov

9) 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.

P Go to "Check open in harness" as follows.
2. Check open in harness
1) IG Key "OFF".
2) Disconnect the brake switch and PCM connector.

3) Measure the resistance between terminal 21 of PCM harness connector and terminal 3 of Brake switch harness
side.

4) Measure the resistance between terminal 23 of PCM harness connector and terminal 1 of Brake switch harness
side.

Specification : Approx. below 12

5) Is the measured resistance within specification ?

YES
» Go to "Check voltagen" procedure.

» Repair open in circuit and go to "Verification of Vehicle Repair" procedure.
3. Check voltage
1) IG Key "OFF".

2) Disconnect the brake switch connector.
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FL -438 FUEL SYSTEM

3) Measure the voltage between brake lamp switch terminal and chassis ground.
4) Measure the voltage between brake switch terminal and chassis ground.

5) 1G Key "ON".

6) Measure the voltage between brake lamp switch terminal and chassis ground.

7) Measure the voltage between brake switch terminal and chassis ground.

SPECIFICATION :

Item During taking off the brake During stepping on the brake
Brake Lamp Switch ov Battery voltage
Brake Switch Battery voltage ov

8) Is the measured voltage within specification ?

YES

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

» Check the fuse between battery and brake switch.
» Repair open or short in power circuit of brake switch and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eatecen

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

1.

2.

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
Using a Scantool, Clear the DTCs

Operate the vehicle within conditions noted in the freeze frame data or enable conditions

Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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DTC TROUBLESHOOTING PROCEDURES FL -439

IDTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

GENERAL DESCRIPTION

E7A591A9

The IAC System is designed to maintain a steady desired idle speed. Idle airflow is adjustedthrough the idle air actuator,
which may be ETC throttle body, in order to maintain the desired idle speed under various load conditions. Load conditions
vary due to numerous factors, such as engine temperature, air conditioning, electrical load and power steering load.

DTC DESCRIPTION

E726B1AA

Checking idle RPM under detecting condition, if if the idle speed is 100RPM below desired idle speed, PCM sets P0506.

MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till cosecutive 2 driving cycle.

DTC DETECTING CONDITION

E80E7FAQ

Item

Detecting Condition

Possible cause

DTC Strategy

Determines if a low idle condition exists.

Enable Conditions

Normal Idle conditions

Canister Purge Fuel Flow < 100
Barometric Pressure > 72kPa
Engine running = 2 sec

Air Intake Temperature = -20C (-4°F)

Poor connection
Intake/Exhaust system
for blockage

Throttle plate for carbon

« Coolant Temperature = 0C (32°F) deposits
e 11V < Ignition Voltage < 16V Faulty ETS motor
» Above conditions met period ) 3 sec * Faulty TPS
Thresh old value « Real engine speed - Target engine speed < -100rpm AL -
e Faulty PCM
Diagnosis Time e Continuous
MIL On Condition e 2 driving cycles

MONITOR SCANTOOL DATA

EE18C6B5
1. Ignition "OFF"
2. Connect Scantool and Engine "ON"

3. Monitor items which affect idle rpm on scantool.

1.11 CURRENT DATA 14%78 1.11 CURRENT DATA 15%78 1.11 CURRENT DATA 47/65
F Y A A
3 naF 2.9 g/s * |HAF 2.9 grs % |APS 1 UOLTAGE 8.9 U
% |RPH 618 rpn | B || x 753 FICEETS = | | > |aPs 2 vOLTAGE g.4 v
¥ |INJECTION TIME-CYL1 z.8 BPW * |[ETC SYSTEM VALUE 3.7 % *®
% |INJECTION TIME-CYLZ2 2.8 BPW % |RPH 620 rpn % |TPS 1 NORMALIZED 12.5 %
% |INJECTION TIME-CYL3 1.9 BPW x |BARO 14  psi % |TPS 2 UOLTAGE 4.4 v
% |INJECTION TIME-CYL4 2.8 BPW BATTERY VOLTAGE 14.1 v % |TPS 2 NORMALIZED 12.5 % .
% |INJECTION TIME-CYLS 1.9 BPW COOLANT 199.4°F % |[ETC MOTOR DUTY/DIRECT. -17.2%
% |INJECTION TIME-CYL6 z.8 BPY INTAKE AIR TEMP 71.6 °F FUEL LEVEL 13.7 %
¥ ki ¥
[Fix | [sceN]| [FULL]| [PART | [GRPH]| [HELP] [F1x | [scen] [FULL] [PaRT] [GRPH] [HELP] [F1x | [sceM] [FULL] [PART] [GRPH] [HELP]

EGRF881A

4. Are those items on scantool displayed correctly ?
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FL -440 FUEL SYSTEM

YES

» Go to "Terminal and Connector Inspection" procedure.

» Check DTCs related to Mass airflow sensor(MAF),Injectors, Throttle position sensor(TPS), Purge control solenoid
valve(PCSV), Acceleration position sensor(APS), Heated oxygen sensors(HO2S), ETS system
» Perform all repairs associated with those codes and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  eursens

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

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

3. Has a problem been found?

YES

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

» Go to " System Inspection " procedure

SYSTEM INSPECTION  ecsosose

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
- Restricted exhaust system

2) Has a problem been found in any of the above areas?

YES

» Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Visually check ETS System" as below
2. Visually check ETS System
1) Ignition "OFF"
2) Remove the air hose between MAF sensor and Throttle body.
3) Visually check the overall ETS system(Throttle valve,ETS motor,APS and TPS).

4) Has a problem been found?
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DTC TROUBLESHOOTING PROCEDURES FL -441

YES

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

» Go to " Component Inspection" procedure.

COMPONENT INSPECTION  esisreca
1. Check ETS motor

1) Ignition "OFF"

2) Disconnect ETS motor connector

3) Measure resistance between terminals "1" and "2" of the ETS motor connector.

Specification: Approx. 1.275 ~ 1.725Q at 20C(68 °F)

4) Is the measured resistance within specifications?
YES
» Go to "Check TPS" as below

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

2. Check TPS

1) Disconnect TPS connector and measure resistance between terminals 4 and 8 of the TPS connector.

Specification : Approx. 4.0~6.0kQ ( with throttle valve fully closed) at 20°C(68°F)

2) Disconnect TPS connector and measure resistance between terminals 1 and 5 of the TPS connector.

SPECIFICATION:

ltem Sensor Resistance at 20C (68°F)
TPS 1 4.0 ~ 6.0 kR
TPS 2 2.72 ~ 4.08 kR

3) Are the TPS resistance within specifications?

YES

P 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. If PCM needs to be replaced, do "ETS Initialization"
after it is replaced.
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FL -442 FUEL SYSTEM

» Substitute with a known-good TPS and check for proper operation.If the problem is corrected, replace TPS
and then do "ETS Initialization". 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.(It will takes 10 second)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  essonsss

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

1. Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
2. Using a Scantool, Clear the DTCs

3. Operate the vehicle within conditions noted in the freeze frame data or enable conditions

4. Monitor that all rediness test have been verified as " Complete "

5. Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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FL -443

IDTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

GENERAL DESCRIPTION

Refer to DTC P0506.

DTC DESCRIPTION

ECS5E74EE

EEDEB58A

Checking idle RPM from under detecting condition, if the idle speed is more than 200 RPM above desired idle speed,
PCM sets P0507. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till cosecutive 2 driving cycle.

DTC DETECTING CONDITION

E3548732

Item

Detecting Condition

Possible cause

DTC Strategy

Determines if a high idle condition exists.

Enable Conditions

Normal Idle conditions

Canister Purge Fuel Flow < 100
Barometric Pressure > 72kPa
Engine running = 2 sec

Air Intake Temperature = -20C (-4°F)
Coolant Temperature = 0C (32°F)
11V < Ignition Voltage < 16V
Above conditions met period > 3 sec

Thresh old value

Real engine speed - Target engine speed » 200rpm

Diagnosis Time

Continuous

MIL On Condition

2 driving cycles

Poor connection

Intake system/Vapor
hoses for air leakage or
disconnection

Faulty Accelerator cable
Faulty ETS motor
Faulty TPS

Faulty ETS system
Faulty PCM

MONITOR SCANTOOL DATA

Refer to DTC P0506.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0506.

SYSTEM INSPECTION

ED1002EA

EAQ071374

EE4B32CB

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?

YES

» Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Visually check ETS System" as below

WWW.DIGITALKHODRO.COM
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2. Visually check ETS System
1) Ignition "OFF"
2) Remove the air hose between MAF sensor and Throttle body.
3) Visually check the overall ETS system(Throttle valve,ETS motor,APS and TPS).

4) Has a problem been found?
YES
» Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to " Component Inspection" procedure.

COMPONENT INSPECTION  e7272432
1. Check Accelerator Cable
1) Ignition "OFF" & Engine "OFF"

2) Check free play of accelerator Cable

Specification 1.0 ~ 3.0mm(0.04 ~ 0.12 in)

3) Is the measured resistance within specifications?
YES

» Go to "Check TPS" as below

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

2. Check ETS motor
1) Ignition "OFF"
2) Disconnect ETS motor connector

3) Measure resistance between terminals "1" and "2" of the ETS motor connector.

Specification: Approx. 1.275 ~ 1.725Q at 20°C(68 °F)

ltem Sensor Resistance at 20C (68°F)

Coll Resistance () 1.275 ~ 1.725Q

4) Are the TPS resistance within specifications?
YES

» Go to "Check TPS" as below
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P Substitute with a known-good ETS motor and check for proper operation. If the problem is corrected, replace
ETS motor and then do "ETS Initialization" and go to "Verification of Vehicle Repair" procedure.

3. Check TPS

1) Disconnect TPS connector and measure resistance between terminals 4 and 8 of the TPS connector.

Specification : Approx. 4.0~6.0kQ ( with throttle valve fully closed) at 20°C(68°F)

2) Disconnect TPS connector and measure resistance between terminals 1 and 5 of the TPS connector.

SPECIFICATION:

ltem Sensor Resistance at 20C (68°F)
TPS 1 4.0 ~ 6.0 k&
TPS 2 2.72 ~ 4.08 k

3) Are the TPS resistance within specifications?

YES

P 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. If PCM needs to be replaced, do "ETS Initialization"

after it is replaced.

» Substitute with a known-good TPS and check for proper operation.If the problem is corrected, replace TPS
and then do "ETS Initialization". 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.(It will takes 10 second)

3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  ecissons

Refer to DTC P0506.
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DTC P0532 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT LOW
INPUT

COMMPONENT LOCATION  essosae

A/C Pressure Sensor_——_

EGRF883A

GENERAL DESCRIPTION  ezraoats

A/C pressure sensor is installed betweem receiver driver and expansion valve. Sensing refrigerants pressure, this sensor
converts pressure into voltage to input the value to PCM. With this signal, PCM performs idle control, cooling fan control,
aircon compresser control.

DTC DESCRIPTION  eesaasen

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  eaison2r

Item Detecting Condition Possible cause
DTC Strategy » Detects sensor signal short to low voltage
Enable Conditions » Engine works » Poor connection
* Open in power circuit
Thresh old value « Sensor output voltage < 0.25V . Open or short to ground
» 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  esescsrs

Pressure(psi) 14.7 56.7 250 439.7 465
Voltage(V) 0.203 0.629 2.633 4.649 4.8
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DTC TROUBLESHOOTING PROCEDURES FL -447
SCHEMATIC DIAGRAM  eiescres
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
A/C PRESSURE SENSOR (E31) PCM (C144-A)
1 (33 - Sensor Ground Terminal Connected to Function
2 = 1 PCM C144-A (33) Sensor Ground
<__|Zp 32 - AIC analog pressure 2 PCM C144-A (32) | A/C analog pressure
3 Eg - Sensor supply (+5V) 3 PCM C144-A (58) | Sensor supply (+5V)
[HARNESS CONNECTOR] L
| — I
e 1 (6 DE T T e 20000000000,
DODPBELEEHDNDDY BB &
000 SSSPoTROPeRReI0
A A (6069681669656463626 D60 Na0EEANaaD
( BITITATNOTI AN A TDTI6 696 066696963626
E31 J U L
A/C PRESSURE SENSOR C144-A
PCM

EFBF803A

SIGNAL WAVEFORM AND DATA  eszoz0ss

FR CHAB.5V 2.8

MIN:  4.BmU AVE: 1.6 Y Ma¥: 2.2V
FREQ: B.84 Hz DUTY: 99 X

@ - A/C OFF & idle state

" EBE) [zoon] [curs] [MEM0] [RECD] [MENU] @ - A/C ON & idle state

EGRF884A

MONITOR SCANTOOL DATA  essos4s0
1. Ignition "OFF"
2. Connect Scantool and Engine "ON"

3. Check whether Air-Con pressure is rising during acceclerating.
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1.11 CURRENT DATA 2877 1.11 CURRENT DATA 5465
A A
% |A/C PRESSURE SENSOR ON e 4n/C PRESSURE 127.7
* |A/C ON CONDITION OFF TPS 2 UOLTAGE 4.4 Vv
3a/C SWITCH OFF . TPS 2 NORMALIZED 12.5 %
% |AC COMPRESSOR OFF ETC MOTOR DUTY/DIRECT. -15.6%
CAM RETARD ACTIVE-B1  OFF FUEL TANK PRESSURE 8.5 OFF
CAM CONTROL ACTIVE-BZ  OFF FUEL LEVEL 12.9 %
CAM RETARD ACTIVE-BZ  OFF POWER STEERING PRESS. 14.1 .
CLOSE LOOP-UPSTREAM B1i ON CAM B1 DESIRE POSITION 0.8
L L
[FI1x | [SCBN]| [FULL]| [PaRT | [GRPH| [HELP| [F1x | [ScBN]| [FULL]| [PaRT | [GRPH| [HELP|
1.11 CURRENT DATA 28,77
F
% |A/C PRESSURE SENSOR ON
% |A-C ON CONDITION ON
el C SWITCH ON .
% |AC COMPRESSOR OFF
CAM RETARD ACTIVE-B1  OFF
CAM CONTROL ACTIVE-BZ  OFF
CAM RETARD ACTIVE-BZ  OFF
CLOSE LOOP-UPSTREAM B1 ON
Y
[FI% | [SCRN| |FULL| |PART | |GRPH| |HELP |

EGRF885A

4. Are those items on scantool displayed correctly ?

YES

P Fault is intermittent caused by poor contact in Sensor’ s and/or PCM’ s connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Terminal and Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  eessce2s

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

P Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  ecrises

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.

Specification : approx. 5V

5. Is the measured voltage within specification ?

YES

» 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  eassaoer
1. Check short to ground inspection
1) 1G 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 ?

YES

» 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.
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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.

COMPONENT INSPECTION  eprcasre

1. AJC 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 56.7 250 439.7 465
Voltage(V) 0.203 0.629 2.633 4.649 4.8

FR cHaa.s5v 2z8s MEEN

MIN:  4.8mU AVE: 1.6 U Hax: 2.2V
FREQ: B.84 Hz DUTY: 99 X

1. A/C pressure sensor ground
2. A/C pressure sensor signal
3. A/C pressure sensor power

_m Iéooﬁl |'cuhs|'|ni:r10'| IﬁEdDI '| HENU '|
() - A/C OFF & Idle
() - A/IC ON & Idle

EGRF889A

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.
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DTC TROUBLESHOOTING PROCEDURES FL -451

P 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 memaorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  esosesos

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

1.

2.

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
Using a Scantool, Clear the DTCs

Operate the vehicle within conditions noted in the freeze frame data or enable conditions

Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

» Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC P0533 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT HIGH
INPUT

COMMPONENT LOCATION  ensrsiss

Refer to DTC P0532.

GENERAL DESCRIPTION  essrazne

Refer to DTC P0532.

DTC DESCRIPTION  esssscee

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  eesose1s

ltem Detecting Condition Possible cause

DTC Strategy » Detects sensor signal short to high voltage

Enable Conditions » Engine works » Poor connection
« Short to battery in signal
Thresh old value « Sensor output voltage > 4.65V circuit 4 ¢
e Continuous * Open in ground circuit
Diagnosis Time (More than 10 seconds failure for every e Faulty A/C pressure sensor
20 seconds test) e Faulty PCM

MIL On Condition e DTC only (NO MIL ON)

SPECIFICATION  essep149

Refer to DTC P0532.

SCHEMATIC DIAGRAM  &s220460

Refer to DTC P0532.

SIGNAL WAVEFORM AND DATA  esasoir

Refer to DTC P0532.

MONITOR SCANTOOL DATA  esissess

Refer to DTC P0532.

TERMINAL AND CONNECTOR INSPECTION  ere07a

Refer to DTC P0532.
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POWER CIRCUIT INSPECTION  esusect

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.

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  es7eeser

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  e7opgear

1. Voltage inspection
1) 1G 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) IG 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  eessceze

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 56.7 250 439.7 465
Voltage(V) 0.203 0.629 2.633 4.649 4.8
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FR cHaasv za8s MEDED

MIN:  4.8mV AVE: 1.6 U Hax: 2.2V
FREQ: B.84 Hz DUTY: 99 X

E31

_ - 1. A/C pressure sensor ground
2. A/C pressure sensor signal
3. A/C pressure sensor power

_m Iiooﬁl |'cu1'13|'|nf:nd| IﬁEénl '| HENU '|
) - A/C OFF & Idle
@) - AIC ON & Idle

EGRF889A

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.

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  easecoro

Refer to DTC P0532.
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DTC P0552 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT
LOW INPUT

COMMPONENT LOCATION  essseros

RN

psps \\

EFBF894A

GENERAL DESCRIPTION  eaes7sss
To reduce the required power to manipulate steering wheel, hydraulic pressure is used in power steering system. A load

is sensed at steering oil pressure sensor then inputted to PCM as vlotage signal. Controlling idle speed valve, PCM
performs appropriate load correction with this signal.

DTC DESCRIPTION  epe2ea1a

Checking output signals from P/S PS(power steering pressure sensor) under detecting condition, if an signal below 0.1V
lasts for over failure limit. PCM sets P0552. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
cosecutive 2 driving cycle.

DTC DETECTING CONDITION  e408pop2

Item Detecting Condition Possible cause

DTC Strategy  Detects sensor signal short to low voltage

» Engine works ¢ Poor connection

Enable Conditions e 11V < Battery voltage < 16V > Open in power circuit
* Open or short to ground

Thresh old value » Sensor output voltage < 0.1V in signal circuit

: _ .  Faulty P/S pressure sensor
Diagnosis Time » Continuous « Faulty PCM
MIL On Condition » 2 driving cycles

SPECIFICATION  eze7s025

Pressure(Kgf/crm) 37.9 41.3 68.8 96.4
Voltage(V) 1 2 3 4
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DTC TROUBLESHOOTING PROCEDURES FL -457
SCHEMATIC DIAGRAM  eenorens
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PSPS (C122) PCM (C144-A)
3 EB - Sensor Supply (+5V) Terminal Connected to Function
1 —~ 1 PCM C144-A (33) Sensor Ground
’_|Zp .33 - Sensor Ground 2 PCM C144-A (46) PSPS Signal
2 E46 - PSPS Signal 3 PCM C144-A (58) Sensor supply (+5V)
[HARNESS CONNECTOR] = N
— [ Tf
2009910291193 E T OEDE D) ),
) (40X39EIENEEEIIEEIEIRID26125)2423)22)2D)
— = = i —)
@ COCIEEN5e165162)63)62)6DE0NNaeXa DEBXaaX342aD)
B IV IAIATVTIEEE6DE6(6eX64)X63)62)6D) )
PSPS C1l44-A
PCM

MONITOR SCANTOOL DATA

E9BA05C7
Ignition "OFF"

Connect Scantool and Engine "ON"

Check whether steering pressure is rising during operating. (Keep the idling status)

EFBF801A

1.11 CURRENT DATA 55/65 1.11 CURRENT DATA 55/65
A i
e POVER STEERING PRESS. 14.1 e lPOUER STEERING PRESS. 40.8
MASS AIR FLOW SENSOR 3.1 g/s MASS AIR FLOW SENSOR 3.2 g/s
THROTTLE POSITION A 12.5 % THROTTLE POSITION A 12.9 %
02 VOLTAGE-B1S1 8.6 U 02 VOLTAGE-B1S1 8.1 V
02 VOLTAGE-B1SZ 1.3 v 02 VOLTAGE-B1S2 1.3 v
02 VOLTAGE-B2S1 8.1 v 02 VOLTAGE-B251 8.8 V
02 VOLTAGE-B2S2 1.3 V . 02 VOLTAGE-B252 1.3 v .
FUEL TANK PRESS SENSOR ON FUEL TANK PRESS SENSOR ON
Y Y
[FIX | [ScRN] [FULL| [PART | [GRFH| [HELF ] [FIX | [SCBN] [FULL]| [PART | [GRPH| [HELP|

Fig1) Data with not turning steering wheel at idle

Fig2) Data with turning steering wheel at idle

Is the current data displayed correctly ?

YES

WWW.DIGITALKHODRO.COM
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P Fault is intermittent caused by poor contact in Sensor’ s and/or PCM’ s connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

» Go to "Terminal and Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  esmeino

1.

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

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

Has a problem been found?
YES

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

» Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  essizsce

IG Key "OFF".
Disconnect the P/S pressure sensor connector.
IG Key "ON".

Measure the voltage between terminal 3 of P/S pressure sensor harness connector and chassis ground.

Specification : approx. 5V

5.

Is the measured voltage within specification ?
YES

» Go to "Signal circuit inspection" procedure.

» Repair Open in power circuit and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  ensracre

1.

Check short to ground inspection
1) 1G Key "OFF".
2) Disconnect P/S pressure sensor connector and PCM connector.

3) Measure the resistance between terminal 2 of P/S pressure sensor harness connector and chassis ground.
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Specification : Infinite

4) Is the measured resistance within specification ?

YES

» Go to "Check open in harness" procedure.

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

2. Check open in harness
1) IG Key "OFF".
2) Disconnect P/S pressure sensor connector and PCM connector.

3) Measure the resistance between terminal 2 of P/S pressure sensor harness connector and terminal 46 of PCM
connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specification ?

YES

» Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  essrio00

1. PJ/S pressure sensor inspection
1) IG Key "OFF" and connect the scantool.
2) Connect the probe to signal line of P/S pressure sensor and select the oscilloscope in menu.

3) Check the waveform with steering handle movement after engine start.

SPECIFICATION :

Pressure(Kgf/cr) 37.9 41.3 68.8 96.4
Voltage(V) 1 2 3 4
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FR CHaB.5V 2.88

MIN: 658.8nmV AVE: 1.8 V HaAH: 4.6 V

FREQ: 8.33 Hz DUTY: 45 X

1. P/IS PS Ground
2. P/S PS Signal
3. P/S PS Power

_m |200ﬁ| |'cu1'13|'|r1i:r1d| IﬁEdDI '| HENU '|

EFBF899A

4) |s the measured waveform of P/S 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 P/S pressure sensor and check for proper operation. If the problem is cor-
rected, replace P/S pressure sensor and go to "Verification of Vehicle Repair" procedure.

(W) 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  eavezre

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

1.

2.

Monitor and record the Freeze Frame Data for the Diagnostic Trouble Code(DTC) which has been diagnosed.
Using a Scantool, Clear the DTCs

Operate the vehicle within conditions noted in the freeze frame data or enable conditions

Monitor that all rediness test have been verified as " Complete "

Are any DTCs present ?

YES

P Go to the applicable troubleshoooting procedure.

P System is performing to specification at this time.
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DTC P0553 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT
HIGH INPUT

COMMPONENT LOCATION  espsese:

Refer to DTC P0552.

GENERAL DESCRIPTION  e7gesaar

Refer to DTC P0552.

DTC DESCRIPTION  esspsase

Checking output signals from P/S PS(power steering pressure sensor) under detecting condition, if an signal above 4.95V
lasts for over failure limit. PCM sets P0552. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
cosecutive 2 driving cycle.

DTC DETECTING CONDITION  eoeorase

Item Detecting Condition Possible cause

DTC Strategy » Detects sensor signal short to high voltage

» Engine works Poor connection

Enable Conditions . 11V < Battery voltage < 16V  Short to battery in signal

circuit
Thresh old value « Sensor output voltage > 4.65V » Open in ground circuit
: — . » Faulty P/S pressure sensor
Diagnosis Time e Continuous - Faulty PCM

MIL On Condition e 2 driving cycles

SPECIFICATION  ezrescer

Refer to DTC P0552.

SCHEMATIC DIAGRAM  essson1a

Refer to DTC P0552.

MONITOR SCANTOOL DATA  espaerss

Refer to DTC P0552.

TERMINAL AND CONNECTOR INSPECTION  epacoere

Refer to DTC P0552.

POWER CIRCUIT INSPECTION  esrseeso

1. |IG Key "OFF".
2. Disconnect the P/S pressure sensor connector.

3. IG Key "ON".
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FL -462 FUEL SYSTEM

4. Measure the voltage between terminal 3 of P/S 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 Short in power circuit and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eczenson

1. 1G Key "OFF".

2. Disconnect the P/S pressure sensor connector.

3. 1G Key "ON"

4. Measure the voltage between terminal 3 of P/S pressure sensor harness connector and chassis ground. (Fig A)

5. Measure the voltage between terminal 3 and terminal 1 of P/S 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  essosras
1. Check short in harness
1) 1G Key "OFF".
2) Disconnect P/S pressure sensor connector and PCM connector.

3) Measure the resistance between terminal 2 and terminal 3 of P/S pressure sensor harness connector.

Specification : Infinite

4) Is the measured resistance within specification ?
YES

» Go to "Component inspection" procedure.
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DTC TROUBLESHOOTING PROCEDURES FL -463

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

COMPONENT INSPECTION  eos72s80

1. P/S pressure sensor inspection
1) IG Key "OFF" and connect the scantool.
2) Connect the probe to signal line of P/S pressure sensor and select the oscilloscope in menu.

3) Check the waveform with steering handle movement after engine start.

SPECIFICATION :

Pressure(Kgf/cr) 37.9 41.3 68.8 96.4
Voltage(V) 1 2 3 4

FR CHaB.5V 2.88

MIN: 658.08m) AVE: 1.8 Y Had: 4.6V
FREQ: B.33 Hz DUTY: 45 X

(] [ 1. P/S PS Ground
H | : 2. P/S PS Signal
i b B gt gl B 3. P/IS PS Power
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4) Is the measured waveform of P/S pressure sensor normal?

YES

P 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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