Fuel System

GENERAL

GASOLINE ENGINE CONTROL SYSTEM

ETC (ELECTRONIC THROTTLE CONTROL)
SYSTEM

MASS AIR FLOW SENSOR (MAFS)

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

ENGINE COOLANT TEMPERATURE SENSOR
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CAMSHAFT POSITION SENSOR (CMPS)
CRANKSHAFT POSITION SENSOR (CKPS)
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CVVT OIL CONTROL VALVE (OCV)
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PURGE CONTROL SOLENOID VALVE (PCSV)
VARIABLE INTAKE SOLENOID (VIS) VALVE
ACCELERATOR POSITION SENSOR (APS)
POWERTRAIN CONTROL MODULE (PCM)

DTC TROUBLESHOOTING PROCEDURES

FUEL DELIVERY SYSTEM

FUEL PUMP

SUB FUEL SENDER
FUEL TANK
FILLER-NECK ASSEMBLY
ACCELERATOR PEDAL
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GENERAL

SPECIFICATIONS  ess7pase

FUEL DELIVERY SYSTEM

Items

Specification

Fuel Tank

Capacity

75 lit. (16.5 Imp.gal., 19.8
U.S.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/

or, 54.3 ~ 55.8 psi)

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

MASS AIR FLOW SENSOR (MAFS)

> Type: Hot-film type

> Type: Thermistor type

> Specification

> Specification Temperature
. ] Resistance (k&)
Air Flow (kg/h) Frequency (Hz) C F
12.6 kg/h 2,617Hz -40 -40 100.87
18.0 kg/h 2,958Hz -20 -4 28.58
23.4 kg/h 3,241Hz 0 32 9.40
32.4 kg/h 3,653Hz 10 50 5.66
43.2 kg/h 4,024Hz 20 68 351
57.6 kg/h 4,399Hz 40 104 1.47
72.0 kg/h 4,704Hz 60 140 0.67
108.0 kg/h 5,329Hz 80 176 0.33
144.0 kg/h 5,897Hz
198.0 kg/h 6,553Hz MANIFOLD ABSOLUTE PRESSURE SENSOR (MAPS)
270.0 kg/h 7,240Hz _ o
> Type: Piezo-resistive pressure type
360.0 kg/h 7,957HZ > SpeCIfICﬂthﬂ
486.0 kg/h 8,738Hz
Pressure (kPa) Output Voltage (V)
666.0 kg/h 9,644Hz
20.0kPa 0.79
900.0 kg/h 10,590Hz
46.66kPa 1.84
101.32kPa 4.0
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ENGINE COOLANT TEMPERATURE SENSOR (ECTS)

> Type: Thermistor type
D> Specification

ACCELERATOR POSITION SENSOR (APS)

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

THROTTLE POSITION SENSOR (TPS)

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

Temperature Accelerator Output Voltage (V)
°C - Resistance (k®) Position APS1 APS2
-40 -40 48.14 C.T 0.70 ~ 0.80 0.29 ~ 0.46
-20 -4 14.13 ~ 16.83 W.O0.T 3.85~4.35 1.93 ~2.18
0 32 5.79
20 68 2.31 ~ 2.59 Item Sensor Resistance (k)
40 104 1.15 APS1 0.7~ 1.3[20°C (68°F)]
60 140 0.59 APS2 1.4 ~ 2.6 [20°C (68°F)]
80 176 0.32

HEATED OXYGEN SENSOR (HO2S)

> Type: Zirconia (ZrO2) type
> Specification

A/F Ratio Output Voltage (V)
Throttle Angle Output Voltage(V)
. RICH 0.80 ~ 0.92
) TPS1 TPS2
0.1
0 0 5.0 LEAN
10 0.5 4.5
20 09 a1 Item Resistance (Q)
30 1.4 3.6 Sensor Heater 3.0~4.0[217C (69.8°F)]
40 1.8 3.2
50 2.3 2.7
CAMSHAFT POSITION SENSOR (CMPS)
60 2.7 2.3
70 3.2 1.8 D> Type: Hall effect type
> Specification
80 3.6 1.4
20 4.1 0.9 ltem Specification
100 4.5 0.5 High: 4.75 ~ 5.25
Output Voltage (V)
110 5.0 0.0 Low: 0 ~ 0.7
Air Gap (mm) 05~15
Item Sensor Resistance (k?)
TPS1 4.0 ~6.0[20°C (68°F)]
CRANKSHAFT POSITION SENSOR (CKPS)
TPS2 2.7 ~4.1[20C (68°F)]

> Type: Magnetic field sensitive type
> Specification

Item Specification

Coil Resistance (Q) 630 ~ 770 [20C (68°F)]

Air Gap (mm) 05~15
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KNOCK SENSOR (KS)

D> Type: Piezo-electricity type

> Specification

Item

Specification

Capacitance (pF)

950 ~ 1,350pF

CVVT OIL TEMPERATURE SENSOR (OTS)

> Type: Thermistor type
> Specification

VARIABLE INTAKE SOLENOID (VIS) VALVE #1 (SURGE
TANK SIDE)

> Specification

Item Specification

Coil Resistance () 29.0~35.0[227C (71.6°F)]

VARIABLE INTAKE SOLENOID (VIS) VALVE #2 (INTAKE
MANIFOLD SIDE)

> Specification

Item Specification

Coil Resistance ()

29.0 ~ 35.0 [20°C (68°F)]

CVVT OIL CONTROL VALVE (OCV) [BANK 1]

> Specification

Item Specification

Coil Resistance (Q ) 6.7 ~7.7[20C (68°F)]

Temperature

© - Resistance (kR)
-40 -40 52.0
-20 -4 16.5
0 32 6.0
20 68 2.45
40 104 1.10
60 140 0.544
80 176 0.290
100 212 0.164
120 248 0.099

ACTUATORS

INJECTOR

> Number: 6

> Specification

CVVT OIL CONTROL VALVE (OCV) [BANK 2]

> Specification

Item Specification

Coil Resistance (Q) 6.7 ~7.7[20C (68°F)]

Iltem

Specification

Coil Resistance (R )

13.8 ~ 15.2 [20°C (68°F)]

ETC MOTOR

> Specification

PURGE CONTROL SOLENOID VALVE (PCSV)

> Specification

Item Specification

1.275 ~ 1.725 [20C

Coil Resistance () (68°F)]

Item

Specification

Coil Resistance (R )

14.0 ~ 18.0 [20°C (68°F)]

IGNITION COIL

> Type: Stick type
> Specification

Item Specification

1st Coil Resistance (R) | 0.620+10% [20TC (68°F)]

2nd Coil Resistance (k2) | 7.0kQ2+15% [20TC (68°F)]
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E85141FD

SERVICE STANDARD

Ignition Timing

BTDC 7° £ 10°

Neutral,N,P-range

680 = 100 rpm

A/CON OFF
idle Speed D-range 630 + 100 rpm
A/CON ON Neutral,N,P-range 680 + 100 rpm
D-range 630 = 100 rpm
TIGHTENING TORQUES  eaereses
ENGINE CONTROL SYSTEM
Item kgf-m N-m Ibf-ft
PCM installation bolts (on upper bracket) 10~1.2 9.8~ 118 7.2 ~87
PCM upper bracket installation bolts (on air cleaner assembly) 1.0~12 9.8 ~11.8 7.2 ~87
Camshaft position sensor [Bank 1] installation bolt 0.7~1.0 6.9 ~9.8 51~7.2
Camshaft position sensor [Bank 2] installation bolt 0.7~1.0 6.9 ~9.8 51~7.2
Crankshaft position sensor installation bolt 0.7~1.0 6.9 ~9.8 51~7.2
CVVT Oil control valve [Bank 1] installation bolt 08 ~1.0 7.8~9.8 58~7.2
CVVT Oil control valve [Bank 2] installation bolt 08 ~1.0 7.8~9.8 58~7.2
CVVT OQil temperature sensor installation 20~40 19.6 ~ 39.2 145 ~ 28.9
Engine coolant temperature sensor installation 20~40 19.6 ~ 39.2 145 ~ 28.9
ETC module installation bolt 09~11 8.8 ~10.8 6.5~ 8.0
Heated oxygen sensor (Bank 1 / Sensor 1) installation 35~45 343 ~441 25.3 ~ 32.6
Heated oxygen sensor (Bank 1 / Sensor 2) installation 35~45 343 ~441 25.3 ~ 32.6
Heated oxygen sensor (Bank 2 / Sensor 1) installation 35~45 343 ~441 25.3 ~ 32.6
Heated oxygen sensor (Bank 2 / Sensor 2) installation 35~45 343 ~441 25.3 ~ 32.6
Ignition coil installation bolt 1.0~12 9.8~ 118 7.2 ~87
Knock sensor [Bank 1] installation 19~24 18.6 ~ 23.5 13.7 ~17.4
Knock sensor [Bank 2] installation 19~24 18.6 ~ 23.5 13.7 ~17.4
Manifold absolute pressure sensor installation bolt 08~1.2 7.8 ~11.8 5.8 ~8.7
FUEL DELIVERY SYSTEM
Item kgf-m N-m Ibf-ft
Fuel tank band mounting nuts 40 ~55 39.2 ~54.0 28.9 ~ 39.8
Fuel pump plate cover tightening 6.0~7.0 58.9 ~ 68.7 43.4 ~ 50.6
Sub fuel sender plate cover tightening 6.0~7.0 58.9 ~ 68.7 43.4 ~ 50.6
Delivery pipe installation bolts 09~14 8.8 ~13.7 6.5~ 10.1
Accelerator pedal module installation bolts 1.7~26 16.7 ~ 255 12.3 ~ 18.8
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SPECIAL SERVICE TOOLS  esoooccs

Tool

(Number and name) lllustration Application

09353-24100 Measuring the fuel line pressure
Fuel Pressure Gauge

EFDAOO3A

09353-38000
Fuel Pressure Gauge Adapter

Connection between the delivery
pipe and fuel feed line

BF1A025D

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

N ) EED))) (09353-38000)

EFDA003C

09310-2B100 Removal of installation of fuel
Fuel Pump Plate Cover Wrench pump plate cover

SCMFL6666D
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REFERENCE SERVICE TOOLS (l) - WIRING REPAIR
KIT

Tool Number Tool Name

TRKOOA Wiring Repair Kit

*For more information of the Wiring Repair Kit, please refer to BE group - "REFERENCE SERVICE TOOLS"
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BASIC TROUBLESHOOTING  e7z6rcss

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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CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLEINFORMAITON

VIN No.

Transmission

[ MIT 0 A/IT TJCVT U ete.

Production date

Driving type

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

Odometer
Reading

km/mile

2. SYMPTOMS

[] Unable to start

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

[] Difficult to start

] Engine turns over slowly [] Other

[J Rough idling L1 Incorrect idling

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

[] Back fire [J After fire [] Other

3. ENVIRONMENT

Problem frequency

[] Constant [ ] Sometimes (
L] Other

) L] Once only

Weather

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

Outdoor temperature

Approx. °CI°F

Place

L] Highway [ 1 Suburbs [J Inner City [J Uphill [J Downbhill
[J Rough road [] Other

Engine temperature

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

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator
Lamp)

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

Normal check
(Pre-check)

[J Normal [J DTC (

[] Freeze Frame Data

DTC
Check mode

1 Normal [ DTC (

[] Freeze Frame Data

5. ECM/PCM INFORMATION

ECM/PCM Part No.

ROM ID

SCMFL6150L
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

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.

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 source.

€ 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, rear window de-
fogger, etc.).
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CONNECTOR INSPECTION PROCEDURE d. When atesteris used to check for continuity, or to
measure voltage, always insert tester probe from
1. Handling of Connector wire harness side.

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

BFGEO15I

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

or pull locking lever.

BFGE015J
BFGEO015G

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

Hold the connector, check connecting condition
and locking efficiency.

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

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

BFGEO15H tions.
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3.

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

BFGEO15K

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

NOTE

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

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

WIRE HARNESS INSPECTION PROCEDURE

1.

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

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

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

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

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

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

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

@® CHECK OPEN CIRCUIT

1.

2.

Procedures for Open Circuit
» Continuity Check
» Voltage Check

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

ECM
SENSOR

[ z»;:iﬁﬁffffj:;z T

© ®) QY

BFGE501A
Continuity Check Method

NOTE

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

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

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

In [FIG.2.] the measured resistance of line 1 and
2 is higher than 1M? and below 1 @ respectively.
Specifically the open circuit is line 1 (Line 2 is
normal). To find exact break point, check sub line
of line 1 as described in next step.
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:H: ECM

© ‘e “®

SENSOR

BFGE501B

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

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

150, 1 1 1

2 2 2 2 ECM
© (B1) (B2) (A
SENSOR

-

BFGE501C

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

The measured voltage of each connector is 5V,
5V and 0V respectively. So the open circuit is
between connector (C) and (B).

ECM

SENSOR

i

©) (B) A)

BFGES501D

@® CHECK SHORT CIRCUIT

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

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

ECM

SENSOR

[ * I }

© ® ®

BFGE5S01E

2. Continuity Check Method (with Chassis Ground)

NOTE

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

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

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

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

2 2 2 2 ECM
© ®) Q)

BFGE5S01F

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

The measured resistance between connector
(B1) and chassis ground is 1Q or less. The

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

..

P

© (81) (82) (A

SENSOR

BFGE501G
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SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

1. Test the battery
Unable to start 2. Test the starter
(Engine does not turn over) | 3. Inhibitor switch (A/T) or clutch start
switch (M/T)
1. Test the battery DTC
2. Check the fuel pressure Low compression
Unable to start T S .
(Incomplete combustion) 3. Check the |gn|t|0n qrcun N InFake air leaks o
4. Troubleshooting the immobilizer system (In Slipped or broken timing belt
case of immobilizer lamp flashing) Contaminated fuel
1. Test the battery DTC
2. Check the fuel pressure Low compression
Difficult to start 3. Check the ECT sensor and circuit Intake air leaks
(Check DTC) Contaminated fuel
4. Check the ignition circuit Weak ignition spark
1. Check the fuel pressure
2. Check the Injector
3. Check the long term fuel trim and short DTC
Poor idling term fuel trim (Refer to CUSTOMER Low compression
DATASTREAM) .
(Rough, unstable or : - Intake air leaks
incorrect Idle) 4. Check the idle speed control circuit Contaminated fuel
(Check DTC) Weak ignition spark
5. Inspect and test the Throttle Body
6. Check the ECT sensor and circuit
(Check DTC)
1. Test the Battery
2. Check the fuel pressure DTC
Engine stall 3. Check the idle speed control circuit Intake qwleaks
(Check DTC) Contaminated fuel
4. Check the ignition circuit Weak ignition spark
5. Check the CKPS Circuit (Check DTC)
1. Check the fuel pressure
2. Inspect and test Throttle Body
3. Check the ignition circuit DTC
4. Check the ECT Sensor and Circuit Low compression
Poor driving (Check DTC) :
Intake air leaks
(Surge) 5. Test the exhaust system for a .
. - Contaminated fuel
possible restriction Weak ignition spark
6. Check the long term fuel trim and short
term fuel trim (Refer to CUSTOMER
DATASTREAM)
1. Check the fuel pressure
2. Inspect the engine coolant DTC
Knocking 3. Inspect the radiator and the electric .
. Contaminated fuel
cooling fan
4. Check the spark plugs
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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 \S:V()erglf-rrlrr]]sifr? sfuzlrk
3. Check the injector 9 P
4. Test the exhaust system for a
possible restriction
5. Check the ECT sensor and circuit
1. Test the canister close valve
2. Inspect the fuel filler hose/pipe
» Pinched, kinked or blocked? Malfunctioning gas station
Hard to refuel * Filler hose is torn filling nozzle (If this problem
(Overflow during refueling) occurs at a specific gas station
3. Inspect the fuel tank vapor vent hose during refueling)

between the EVAP. canister and air filter
Check the EVAP. canister
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GASOLINE ENGINE
CONTROL SYSTEM

DESCRIPTION

E722E9A3

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

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

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

NOTE

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

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

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

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

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

MALFUNCTION INDICATOR LAMP (MIL)
[EOBD]

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

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

NOTE

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

[NON-EOBD]

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

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

NOTE

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

[INSPECTION]

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

SELF-DIAGNOSIS

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

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

NOTE

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

THE RELATION BETWEEN DTC AND DRIVING PATTERN IN EOBD SYSTEM

Driving
pattern

o e P P

Ignition onl| LI

[

||
Driving | i

cycle '

Malfunction 1

FLC |

(Fault counter)

|

MIL on|

offf
HLC !

(Healing counter)

Warm up

l
cycle F
Fault

memory I

Freeze

frame

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

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

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

LGIF601Q

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.

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

COMPONENT LOCATION

E478BABD

4 17

623 231 30

|

[LHD]

[RHD]

O©CoOo~NOOUA~WNERE

. PCM (Powertrain Control Module)

. Mass Air Flow Sensor (MAFS)

. Intake Air Temperature Sensor (IATS)

. Manifold Absolute Pressure Sensor (MAPS)

. Engine Coolant Temperature Sensor (ECTS)

. Camshaft Position Sensor (CMPS) [Bank 1]

. Camshaft Position Sensor (CMPS) [Bank 2]

. Crankshaft Position Sensor (CKPS)

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

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

. Knock Sensor (KS) [Bank 2]

. Injector

. Accelerator Position Sensor (APS)

17.
18.
19.
20.
21.

22

ETC Module [Throttle Position Sensor (TPS) + ETC Motor]
CVVT Oil Control Valve (OCV) [Bank 1]

CVVT Oil Control Valve (OCV) [Bank 2]

CVVT Oil Temperature Sensor (OTS)

Purge Control Solenoid Valve (PCSV)

. Variable Intake Solenoid (VIS) Valve #1 (Surge Tank Side)
23.
24.
25.
26.
27.
28.
29.
30.
31.

Variable Intake Solenoid (VIS) Valve #2 (Intake Manifold Side)
Fuel Pump Relay

Main Relay

Ignition Coil

Wheel Speed Sensor (WSS) [Without ABS/ESP (Euro-111/1V)]
Vehicle Speed Sensor (VSS) [Except for Euro-111/1V]

Data Link Connector (DLC)

Multi-Purpose Connector

A/C Pressure Transducer (APT)

SCMF16001L



GASOLINE ENGINE CONTROL SYSTEM

FLA -21

1. PCM (Powertrain Control Module)

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

SCMF16003L

MAFS & IATS

SCMF16002L

4. Manifold Absolute Pressure Sensor (MAPS)
17. ETC Module [Throttle Position Sensor
(TPS) + ETC Motor]

5. Engine Coolant Temperature Sensor (ECTS)
7. Camshaft Position Sensor (CMPS) [Bank?2]

ETC Module (TPS + ETC Motor)

SCMF16005L

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

LGLGO01S

LGLG001T
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FUEL SYSTEM

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

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

LGLG001U

HO2S [Bank 1/Sensor 2]
17/ \\7

g

SCMF16006L

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

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

LGLG001G

13. Knock Sensor (KS) [Bank 1]
14. Knock Sensor (KS) [Bank 2]

15. Injector
26. Ignition Coil

KS [Bank 1]
KS [Bank 2] Connector \ N /

LGLG001J

Injector [Bank 2]

NN Ignition Coil [Bank 2]

LGLGO001I
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18. CVVT Oil Control Valve (OCV) [Bank 1]
16. Accelerator Position Sensor (APS) 19. CVVT Oil Control Valve (OCV) [Bank 2]
20. CVVT Oil Temperature Sensor (OTS)
Qavy S

SCMFL6005D

B\ @
yﬂiv/
Oy T \’I‘ A

© ~
OCV [Bank 2] @ b OCV [Bank 1]
/ \= ors | \

—~a
S

=
o

=

S

\

LGLGO001K

21. Purge Control Solenoid Valve (PCSV)

22. Variable Intake Solenoid (VIS) #1 Valve
(Surge Tank Side)

LGLGOO1L

LGLGOOIN

23. Variable Intake Solenoid (VIS) #2 Valve
(Intake Manifold Side)

24. Fuel Pump Relay
25. Main Relay

LGLG0010

SCMF16014L
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FUEL SYSTEM

27. Wheel Speed Sensor (WSS)

28. Vehicle Speed Sensor (VSS)

OOOOOOOOOO
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ETC (ELECTRONIC THROTTLE
CONTROL) SYSTEM

INSPECTION  eacos9n0
FUNCTION AND OPERATION PRICIPLE

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 uses 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 handle cruise control
function without any special devices.

KGBF004U

Gear Assembly

ETC Motor

Throttle Valve

ETC Module Assembly

Throttle Position Sensor (TPS)

LGLG001W
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FUEL SYSTEM

SHEMATIC DIAGRAM

Motor Operation Signal

PCM

Power

Supply
(+5V)

ETC Module

TPS 1
TPS 2

ETC Motor

f Throttle \

Gear Housing

\ Valve /

Throttle Position
Sensor (TPS)

SPECIFICATION

[THROTTLE POSITION SENSOR]

[TPS CHARACTERISTIC GRAPH]

90 1
80
70
60 1
50 1
40 1
30
20 1
10 1

Output Voltage (V)

TPS1

TPS2

0 L

0O 10 20 30 40 50 70 80 90 100 110
Throttle Angle (°)

[ETC MOTOR]

EGRF234A

EGRF235A

Item

Sensor Resistance

Coil Resistance (Q)

1.275 ~ 1.725Q at

20C (68°F)

Throttle Output Voltage(V) [Vref = 5.0V]
Angle(" ) TPS1 TPS2
o° ov 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8v 3.2v
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2v 1.8v
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V ov
ltem Sensor Resistance
TPS1 4.0 ~ 6.0kQ at 20°C (68°F)
TPS2 2.7 ~4.1kQ at 20°C (68°F)
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CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]

PCM (C30-B)

[CONNECTION INFORMATION]

ETC Module (C86)
TPS 1 4 —
L1
2
1 )
114
TPS 2 7
[13
3
6
=
158
ETC MOTOR| 5 5
L<
8

[HARNESS CONNECTORS]

C86

ETC MODULE

6 -

Reference Voltage (+5V)

- TPS 1 Signal

- GND

- Reference Voltage (+5V)

- TPS 2 Signal

- GND

- ETC Motor [+]

[1-ETC Motor [

Terminal Connected to Function

1 PCM C30-B (14) TPS 1 Ground

2 PCM C30-B (48) TPS 1 Signal

3 PCM C30-B (57) TPS 2 Signal

4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control

6 PCM C30-B (58) TPS 2 Ground

7 PCM C30-B (13) [ TPS 2 Reference Voltage (+5V)
8 PCM C30-B (1) ETC Motor [-] Control

DOEH O EEHDOO00O0O00000 )
DOOYOODEDDNODS DY DDDEDD)

1] I

=)

DI DHODOHDDDDHDDBE DD

GBI NEIENEDENE1663162)X6D) )

J L

[

C30-B
PCM

SCMF16101L
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FUEL SYSTEM

FAIL-SAFE MODE

Mode Description Symptom Possible Cause
ETC system can't proceed
reliable algorithm procedure
MODE 1 | FORCED ENGINE SHUTDOWN | Engine stop - Fatal PCM internal
programming error
- Faulty intake system
or throttle body
ETC system can’t control
g Forced idle state controlled by 323;2: power via throttle
MODE 2 FORCED IDLE & POWER fuel quantity regulation and .
MANAGEMENT o . Disabled throttle control
ignition timing adjustment L
or broken throttle position
information
No information about the
Forced idle state and no accelerator position
MODE 3 FORCED IDLE response for accelerator - Malfuctioning APS 1 and
activation 2, faulty A/D 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)
1. Engine power varies with Not reliable accelerator
accelerator position, but position signal or bad
MODE 5 LIMIT PEREORMANCE dr|v_er perceives lack of maximum power gene_ratlon
engine power. - Faulty APS, ignition
2. MIL ON (Normal vehicle voltage or internal
running) controller
MODE 6 NORMAL Normal

COMPONENT INSPECTION

THROTTLE POSITION SENSOR (TPS)

1.

Connect a scantool on Diagnoisis Link Connector

(DLC).

5. Measure resistance between ETC module terminals

7 and 6 (TPS 2).

Start engine and check output voltages of TPS 1 and
2 at C.T and W.O.T.

Condition

Output Voltage (V)

TPS 1

TPS 2

CT

0.25 ~ 0.9V

Min. 4.0V

W.O.T

Min. 4.0V

0.25 ~ 0.9V

Turn ignition switch OFF and disconnect the scantool

from the DLC.

SCMF16102L

Specification: Refer to SPECIFICATION.

ETC MOTOR

Disconnect ETC module connector and measure

resistance between ETC module terminals 4 and 1 1.

(TPS 1).

Disconnect ETC module connector and measure re-

sistance between ETC module terminals 5 and 8.
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SCMF16103L

Specification: Refer to SPECIFICATION.

ETC SYSTEM INITIALIZATION
1. Erase DTC(s) memorized in PCM with a scan tool.
2. Turn ignition switch off and wait for about 10 seconds.

3. Turnignition switch on for more then 1 second. (At this
time, the PCM records initial position of ETC motor on
its EEPROM).
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MASS AIR FLOW SENSOR Air Flow (kg/h) Output Frequency (Hz)
(MAFS) 666.0 kg/h 9,644Hz
900.0 kg/h 10,590Hz

INSPECTION  ecrseens
FUNCTION AND OPERATION PRINCIPLE

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-
comb cell and detects intake air quantity flowing into the
intake manifold. Air flows from the air cleaner assembly
through the honeycomb cell and over the hot film element.
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 infor-
mation 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
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CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C13) PCM (C30-A)
2 » After Main Relay Terminal Connected to Function
1 E7 - MAFS Signal 1 PCM C30-A (47) MAFS Signal
—|Z|—3—>GND 2 Main Relay Battery Voltage (B+)
=] P 1 s -
— _: | 44 - IATS Signal 3 Chassis Ground Ground
5 33 - GND 4 PCM C30-A (44) IATS Signal
5 PCM C30-A (53) Sensor Ground
[HARNESS CONNECTORS] - -

LU

@091 8 218 AN DEE DD
DERYDHBEERDPTTY DELERE)
1] 1] )i —)

€969696)6969696362(6 16014 98aDNaeNAsEN2E)
PECVCELEBDCEEIDEIEDE)

/| L
C13 Lr
C30-A

MAFS & IATS PCM

=
-
N AN NN

U

SCMF16104L

COMPONENT INSPECTION

1. Check the MAFS visually.
- Mounting direction correct.
- Any contamination, corrosion or damage on con-
nector.
- Air cleaner’s clogging or wet.
- MAFS cylinder’s deforming or blocking by any for-
eign material.

2. Check any leakage on intake system and intercooler
system.
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INTAKE AIR TEMPERATURE
SENSOR (IATS)

INSPECTION EF56EBCD

FUNCTION AND OPERATION PRICIPLE

120

100

80

60

Resistance(kRQ)

40

20

40 25 10 5 20 35 50 65 80 95 110 125
Temperature(°C)

EGRF238A

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

< c Resistance (kR)
-40 -40 100.87
-20 -4 28.58

0 32 9.40

10 50 5.66

20 68 3.51
40 104 1.47

60 140 0.67
80 176 0.33
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CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C13) PCM (C30-A)
2 » After Main Relay Terminal Connected to Function
1 E7 - MAFS Signal 1 PCM C30-A (47) MAFS Signal
—|Z|—3—>GND 2 Main Relay Battery Voltage (B+)
=] P 4 s -
— _: | 44 - IATS Signal 3 Chassis Ground Ground
5 33 - GND 4 PCM C30-A (44) IATS Signal
5 PCM C30-A (53) Sensor Ground
[HARNESS CONNECTORS] - -

LU

DOETEEBEROOHOO00060000,
DESYDBEEEDNDDYDHETE L)

i 1] )i =)
6069686716665646362/6 1604804 ANEN X4

906000
ORCEEREDNREORBEREE

T 71 | JU

C30-A
PCM

MAFS & IATS

SCMF16104L

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

3. Measure resistance between IATS terminals 4 and 5.

SCMF16146L

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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MANIFOLD ABSOLUTE
PRESSURE SENSOR (MAPS)

INSPECTION

E99BD12F

FUNCTION AND OPERATION PRICIPLE

Output Voltage(V)

4.000 -

1.842 T-----5

0.789 T

MAP

20  46.66

Pressure (kpa abs.)

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)
20.0 0.79
46.66 1.84
101.32 4.0

LGLGO002A
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CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (C90) PCM (C30-B)
4 [34 - 6ND Terminal Connected to Function
5 = 1 PCM C30-B (8) MAPS Signal
<__|Zp {11 - Reference Voltage (+5V) 2 PCM C30-B (11) | Reference Voltage (+5V)
L [8 - MAPS signal 3
4 PCM C30-B (34) Sensor ground
[HARNESS CONNECTORS] — 1 |
DHOOHOEOERDDO 00000000 )
1=n DODD DB DB DDODDDDHDDDD
0 [l o —
[4\/3\/2\/13 ¢ b I =)
ACATAS (606966666 EIEAENENEN e a e A aaaa2)aD
8 BOIITBINITITITIITDTIEIEE 66663626 )
C90 J L I
MAPS C30-B
PCM

COMPONENT INS

1. Connect a sc
(DLC).

PECTION

antool on Diagnisis Link Connector

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

Condition Output Voltage (V)
Idle 0.8V ~ 1.6V
IG ON 3.9V ~ 4.1V

SCMF16105L
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ENGINE COOLANT
TEMPERATURE SENSOR (ECTYS)

INSPECTION

E6DCDBAC

FUNCTION AND OPERATION PRICIPLE

Engine Coolant Temperature Sensor (ECTS) is located in
the engine coolant passage of the cylinder head for de-
tecting the engine coolant temperature. The ECTS uses
a thermistor whose resistance changes with the tempera-
ture. The electrical resistance of the ECTS decreases as

L

14

Ve

i Body
il

Terminal

Packing (Rubber)

- <—— Thermister

the temperature increases, and increases as the tempera- SH
ture decreases. The reference 5 V in the PCM is supplied
to the ECTS via a resistor in the PCM.That is, the resistor EGRF241A
in the_PCM and the therr_mstor inthe ECTS are con_necte_d SPECIFICATION
in series. When the resistance value of the thermistor in
the ECTS changes according to the engine coolf_;\nt tem- Temperature
perature, the output voltage also changes. During cold Resistance(kR)
engine operation the PCM increases the fuel injection du- (¢ F
ration and controls the ignition timing using the information _40 40 48.14
of engine coolant temperature to avoid engine stalling and :
improve drivability. -20 -4 14.13 ~ 16.83
0 32 5.79
20 68 2.31 ~ 2.59
40 104 1.15
60 140 0.59
80 176 0.32
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C04) PCM (C30-B)
3 E - ECTS Signal Terminal Connected to Function
2 1 PCM C30-B (33) Sensor ground
IZ Cluster 2 Cluster
1+ [33-GND 3 PCM C30-B (7) ECTS Signal
[HARNESS CONNECTORS] L - —

[] [
co4
ECTS

1
DECHOECOEEOO00 0000000
EOEDHHLBRELEEREEARRD

1] [11] I | E— |

EIGIEIENEOEIEH6IEAEDENNas A NaeNasaaNaz)a)
DOCVOETEERATVOIDOIEOR

J LT

C30-B
PCM

SCMF16106L



GASOLINE ENGINE CONTROL SYSTEM

FLA -37

COMPONENT INSPECTION

1. Turn ignition switch OFF.

2. Disconnect ECTS connector.
3. Remove the ECTS.

4. After immersing the thermistor of the sensor into en-
gine coolant, measure resistance between ECTS ter-
minals 1 and 3.

SCMF16107L

5. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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CAMSHAFT POSITION SENSOR
(CMPS)

INSPECTION  e2n0ara0
FUNCTION AND OPERATION PRICIPLE

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.

KFCF1022

0O-Ring (Inside)

Hall Effect Element
Connector

Bracket

EGRF243A
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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] | 3% [zoon] [cums| [RECD| [MENU]
At Idle At Idle
LGLG002C
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CMPS [BANK 1] PCM (C30-B) CMPS [BANK 1]
(C10-1) 2 Terminal Connected to Function
E18 -GND 1 PCM C30-B (32) Reference Voltage (+5V)
@ B 3 ES - CMPS [Bank 1] Signal 2 PCM C30-B (18) Sensor ground
3 PCM C30-B (25) CMPS [Bank 1] signal
1 E32 - Reference Voltage (+5V)
CMPS [BANK 2 CMPS [BANK 2]
(C[10-2) : Terminal Connected to Function
2 E17 - GND 1 PCM C30-B (15) Reference Voltage (+5V)
2 PCM C30-B (17) Sensor ground
@ I:ll 3 E4 - CMPS [Bank 2] Signal 3 PCM C30-B (24) CMPS [Bank 2] signal
1 E15 - Reference Voltage (+5V)
Jo Ty
[HARNESS CONNECTORS] lﬁ 1 ’
DOBHHOBEEHOHO000000060 )
DOHOHDODHDDDD DA DD DE DD ]
1} (1] i} JEJJ )
6069696 NGEIE64)E62)E1IEENAsNaTXaeXas asa3Na2)aD)
BTN BT DTIENERENEEEEE6) )
C10-1 C10-2 J U 0
CMPS [BANK 1] CMPS [BANK 2] C30-B
PCM
SCMF16108L
COMPONENT INSPECTION Specification : Refer to "WAVE FORM"

1. Check signal waveform of CMPS and CKPS using a
scantool.
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CRANKSHAFT POSITION SENSOR
(CKPS)

INSPECTION  eesgoosr

FUNCTION AND OPERATION PRICIPLE
Connector

Crankshaft Position Sensor (CKPS) detects the crankshaft
position and is one of the most important sensors of the
engine control system. If there is no CKPS signal input,
fuel is not supplied and the main relay does not operate.
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 target wheel
consists of 58 slots and 2 missing slots on 360 CA (Crank
Angle).

Sensor

LGLG002D

WAVEFORM

FrR [N 2.8 v NE 2.0 v R O 2.0 v GBS [ 2.8 v

FMIN:-388.2Zn) AVE: 2.7V Hax: 3.2 U MIN:- 88.1nV AVE: 3.6 ¥V HMAx: 2.3 Y
[MIN:- 1.8 U AVE: 1.2 U Hax: 4.3 Y MIN:- 1.9 UV AVE: 1.2 ¥V HaX: 4.2 Y

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

LGLG002C
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CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]
CKPS (C01)

-

PCM (C30-B)

[CONNECTION INFORMATION]

[21 - CKPS [HIGH]

o

[HARNESS CONNECTORS]

—
\cE|
N I\

— -

Cco1

CKPS

[41- CKPS [LOW]

Terminal

Connected to

Function

1

PCM C30-B (21)

CKPS [HIGH] Signal

2

PCM C30-B (41)

CKPS [LOW] Signal

3

Chassis Ground

Sensor Shield

F‘A‘L

)

—

|

DOOHHOOEHEDHDOO00000006
DODDHDHOHBDHHDDD DD DDDE D

1]

(1]

6969686D606969/6962/6 DG NacKsIaaaa2ed
GBI 96IENE 606916469626

J L

0

C30-B
PCM

COMPONENT INSPECTION

1.

scantool.

Check signal waveform of CKPS and CMPS using a

Specification : Refer to "WAVE FORM"

SCMF16109L
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FUEL SYSTEM

HEATED OXYGEN SENSOR
(HO2S)

INSPECTION  Eeipapeso
FUNCTION AND OPERATION PRICIPLE

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

Terminal

Sensing Element

EGRF247A

Element Tip

Cable

Terminal Interface

Shield
EGRF248A
SPECIFICATION Item Specification
A/F Ratio Output Voltage (V) Heater Resistance () 3.0 ~ AgggéQFat 21¢C
RICH 0.80 ~ 0.92 (69.87)

LEAN 0.1
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WAVEFORM
Fr [ 1.0y 2es [N SEK FR [ e.sv 1.es [N GEE

B.2V 2.8 8
HEENE MIN: AVE: MAK: MIN:- 19.4mU AVE: 552.7mV HMAK: 878.6mY
MIN: AVE: HAK: MIN: 575.0mU AUE: 807.6mU MAX: 976.8mU

(

':Serﬁso.r2:)'": S8 8 B & B ¢
= ‘HO2S (Sensor 2) Heater

A

[RECD] [MENU] _m [zoon] [CURS]  [RECD] [mEMU]

..... HOZS

HO2S (Sensor 1) -

HO2S (Sensor 2)
[HoLp| [T1ME] [6ND | [cHNL] [MENU]

Il Hovp | [zoon] [curs]

LGLG002E
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FUEL SYSTEM

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
L’_I_I_I_I_I_/ 4 [70 - Heater [BL/S1] Control 1 PCM C30-B (49) HO2S [B1/S1] Signal
- _ 2 PCM C30-B (30) Sensor ground
|_|S= ',:49 -HO2S [BL/S1] Signal 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
Terminal Connected to Function
1 PCM C30-B (51 HO2S [B2/S1] Signal
L 4 E? - Heater [B2/S1] Control 1) [ 1Sig
- _ 2 PCM C30-B (28) Sensor ground
|_|S= 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
[28 - GND 4 PCM C30-B
v -B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
Terminal Connected to Function
1 PCM C30-B (50) HO2S [B1/S2] Signal
{74 - Heater [B1/S2] Control
2 PCM C30-B (31) Sensor ground
I_S {50 - HO2S [B1/52] Signal 3 Main Relay Battery Voltage (B+)
v [31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (C91-4) Main Relay HO2S [B2/S2]
Terminal Connected to Function
L = 1 PCM C30-B (52) HO2S [B2/S2] Signal
173 - Heater [B2/S2] Control
- 2 PCM C30-B (29) Sensor ground
|_|S= 152 - HO2S [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
v [29- GND 4 PCM C30-B (73) | Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] O
N D
= i
DOOHHOBEBDH OO0 0000006 )
(G0E9EIENEEENHEIEIEDECIRI 261228232 2D) ]
a (1] )i] Ji ||) D)
E069EIENGEIE64EIEIEDENAN ST AKas a4 a2)aD)
Cot-1.2 Cco1-3.4 ERECHEERCENEEDEERREE )
HO2S [Bank 1/Sensor 1] HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 1] HO2S [Bank 2/Sensor 2] J—L u—
C30-B
PCM

COMPONENT INSPECTION

1. Check signal waveform of HO2S using a scantool.

Specification: Refer to "waveform".

2. Disconnet the HO2S connector.

SCMF16110L

3. Measure resistance between HO2S heater terminals

3 and 4.
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SCMF16111L

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.




FLA -46 FUEL SYSTEM
KNOCK SENSOR (KS)

INSPECTION EC4B1DA6

FUNCTION AND OPERATION PRICIPLE

Knocking is a phenomenon characterized by undesirable

vibration and noise and can cause engine damage. Knock Sensor

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 Connector

the specified value to the PCM and the PCM retards the

ignition timing. If the knocking disappears after retarding EGRF251A
the ignition timing, the PCM will advance the ignition tim-

ing. This sequential control can improve engine power,

torque and fuel economy.

) ‘= Housing
@ Nut
=

Spring Washer

Load Washer

Connector
Insulator

Terminal

- @(— Piezo-electricity element
Insulator

@7 Sleeve

EGRF252A

SPECIFICATION

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

GEMERAL SEMGOH
MIN: =542, 9nl)

=

-4

=

| [IEAY [Roon] [curs] [r-57] [MENU] [HELP]

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

EGRF610B

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Knock Sensor(KS) [Bank1] (C88-1) PCM (C30-B) KS [Bank1]
1 — Terminal Connected to Function
: 155 - KS#1 [Low] 1 PCM C30-B (55) KS #1 [Low] signal
PCM C30-B (56 KS #1 [High] signal
2 [56 - KS #1 [High] 2 (56) #_ [Highy signa
3 3 PCM C30-B (23) Shield ground
[ .
Knock Sensor(KS) [Bank2] (C88-2) 123 - Sensor Shield KS [Bank2] :
Terminal Connected to Function
2 [53 - KS #2 [High] 1 PCM C30-B (54) KS #2 [Low] signal
: L 2 PCM C30-B (53) KS #2 [High] signal
[54 - KS #2 [Low] 3 PCM C30-B (23) Shield ground
3
[HARNESS CONNECTORS] - : D)
— I
(09889312 MEE(DE D) )
DO DODODDDHDDYDDBDDE
N~ N\ | )
leecilicoel ————
(6069686 NEDEDIENEE)E DENEBNA DAXas aaXadlalaD)
BOIIBIN DTN DI6EIEENeEE2E)62)6D )
C88-1 C88-2 J L M—
KS [Bank1] KS [Bank2] C30-B
PCM

SCMF16112L
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FUEL SYSTEM

INJECTOR

INSPECTION EBCALEAE
FUNCTION AND OPERATION PRICIPLE

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

/1\ CAUTION

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

KFCF1026

SPECIFICATION

Item Specification

Coil Resistance (Q) 13.8 ~ 1520 at20C

(68°F)
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CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Injector #1 PCM (C30-A) Injector #1
(C37-1) 5 Terminal Connected to Function
[72 - Injector #1 1 PCM C30-A (72) Injector #1 control
XHZXI 1 2 Main Relay Battery Voltage (B+)
»  Main Relay
Injector #2 Injector #2
(C37-2) 2 Terminal Connected to Function
E3 - Injector #2 -
1 PCM C30-A (63) Injector #2 control
1 _ ) 2 Main Relay Battery Voltage (B+)
» Main Relay
Injgc3t;)r3#3 Injector #3
(C37-3) 2 = ) Terminal Connected to Function
{64 - Injector #3 -
X_E_IZXI 1 PCM C30-A (64) Injector #3 control
1 > Main Relay 2 Main Relay Battery Voltage (B+)
Injector #4 )
(C37-4) X Injector #4 ‘
@8 - Injector #4 Terminal Connected to Function
X_HZXI 1 PCM C30-A (68) Injector #4 control
1 P Main Relay 2 Main Relay Battery Voltage (B+)
Injector #5 )
(C37-5) 5 Injector #5
@9 - Injector #5 Terminal Connected to Function
X—E—IZXI 1 1 PCM C30-A (69) Injector #5 control
> Main Relay 2 Main Relay Battery Voltage (B+)
Injector #6
(C37-6) 2 Injector #6
[71 - Injector #6 Terminal Connected to Function
M 1 1 PCM C30-A (71) Injector #6 control
> Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] —
— L
DOHOHH O OVEHEHDDHOO00O0O00O00O0 )
=0 DDEHYOODODDDDDY DD DB DD
3 an =
@ €0668EEEIER6E4E3IE2ENE0AINABNA NAeXasXaaANaa)
@I IRDEIENEVEEE9ENE2ED) )
C37-1,3,5 C37-2,4,6 M FL/
Injector #1,3,5 Injector #2,4,6 ’J_L
C30-A
PCM

SCMF16113L

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

3. Measure resistance between injector terminals 1 and
2.
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SCMF16114L

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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CVVT OIL CONTROL VALVE ——
(OCV) ‘Bank 1 : GREY

INSPECTION

E4CF7FB9

FUNCTION AND OPERATION PRICIPLE

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

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

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

CIRCUIT DIAGRAM

‘Bank 2 : BLACK

EFBF1027

SPECIFICATION

Item Specification

Coil Resistance (Q ) 6.7 ~7.7Q2 at20C (68°F)

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C30-B) OCV [BANK 1]
(C92-1) 1 Terminal Connected to Function
[62- OCtV IlBa”k 1 1 PCM C30-B (62) | OCV [Bank 1] control
contro
m 2 2 Main Relay Battery Voltage (B+)
——» Main Relay
OCV [BANK 2]
(€922) OCV [BANK 2]
@1 - OCV [Bank 2] Terminal Connected to Function
X—HZ& 5 control 1 PCM C30-B (61) | OCV [Bank 2] control
Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] fe— —
= =
it
2029291729292 ETXEE D) )
(@0EIEIEDEIEIEEIEAE D 226 2524 23222D)
1] TH il i 1) )
(6069686 DE0EEEIE2E G0N NacKasXaaXasXa(aD)
BIIINIINNATDIEEe6 DE66564)63)62)6D) D
co2-1 C92-2 S LT
ocCV [Bank 1] ocCV [Bank 2] C30-B
PCM

COMPONENT INSPECTION

1. Turn ignition switch OFF.

SCMF16115L

2. Disconnect OCV connector.

3. Measure resistance between OCV terminals 1 and 2.
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FUEL SYSTEM

Specification: Refer to SPECIFICATION.

INSTALLATION  espeosen

/t\ CAUTION

If the OCVs are installed incorrectly, the vehicle
may be damaged.
So when installing them, ensure the OCV and
harness connector colors match(Components
and harness side).

SCMF16116L

4. Check that the resistance is within the specification.

[BANK AND ITS COLOR]

Bank Component side Harness side
Bank 1 (RH) Grey Grey
Bank 2 (LH) Black Black
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FLA -53

CVVT OIL TEMPERATURE

SPECIFICATION

SENSOR(OTS)
Temperature
) - Resistance (kR)
INSPECTION  cosscorr ¢
-40 -40 52.0
FUNCTION AND OPERATION PRICIPLE
-20 -4 16.5
The CVVT Oil Temperature Sensor (OTS) is a negative 0 32 6.0
coefficient thermistor used by the PCM tl measure engine
oil temperature for the purpose of adjusting CVVT calcu- 20 68 2.45
lations. 40 104 1.10
( 60 140 0.544
O Terminal
E/7 80 176 0.290
F* 100 212 0.164
120 248 0.099
% Packing (Rubber)
j—Body
W <—— Thermister
o
EGRF241A
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OTS (C93) PCM (C93)
2 = Terminal Connected to Function
134-GND 1 PCM C30-B (4) OTS Signal
1 ) 2 PCM C30-B (34) Sensor ground
E4 - OTS Signal
[HARNESS CONNECTORS] P . —

DOOHOOEDEOEBNO0006 0000
DDDD DO LD D DD DD DD DD

f i )i )
DDDISOSDHSDHOOHDHODE DD
EIINTINNNI6IEN6DES)6516263162X6D)

Jv LU

C30-B
PCM

SCMF16117L
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FUEL SYSTEM

COMPONENT INSPECTION

1.

5.

Turn ignition switch OFF.
Disconnect OTS connector.
Remove the OTS.

After immersing the thermistor of the sensor into wa-
ter (or engine coolant), measure resistance between
OTS terminals 1 and 2.

SCMF16118L

Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.




GASOLINE ENGINE CONTROL SYSTEM

FLA -55

PURGE CONTROL SOLENOID
VALVE (PCSV)

INSPECTION  eocesss2
FUNCTION AND OPERATION PRICIPLE

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

SPECIFICATION

KGBF004W

Item Specification

Coil Resistance ()

14.0 ~ 18.0Q at 20C

(68°F)
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCSV PCM (C30-A)
(C94) 2 Terminal Connected to Function
[78 - PCSV Control 1 Main Relay Battery Voltage (B+)
X_HZ:XI 1 2 PCM C30-A (78) PCSV Control
»  Main Relay

r%

[HARNESS CONNECTORS]

DOETEHEBEROEN000060600,
DEEYDBLEERNND DY DBDEL)

f i )i |

69696960605696962)6 )5019181a71e1is1a4a3z)a)
PELVEEREBRANEEIDEBRDE)

Ll

C30-A
PCM

SCMF16119L
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COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect PCSV connector.

3. Measure resistance between PCSV terminals 1 and
2.

1]2]
®

4. Check that the resistance is within the specification.

SCMF16120L

Specification: Refer to SPECIFICATION.
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VARIABLE INTAKE SOLENOID (VIS Valve #2). These VIS valve #1 and #2 control vac-
(V|S) VALVE uum modulators which activate valves in surge tank and
intake manifold. These valves are opened or closed by
PCM according to engine condition (Refer to below table).

INSPECTION  evorsss2
FUNCTION AND OPERATION PRICIPLE

Variable Intake manifold Solenoid (VIS) valves are in-
stalled on surge tank (VIS Valve #1) and intake manifold

Engine Condition VIS Valve #1 VIS Valve #2 Operation
9 (Surge Tank) (In-manifold) P
Low Increasing engine performance in low engine
Closed Closed speed by reducing intake interference
Speed :
among cylinders
Medium Open Open or closed Increasing intake efficienc
Speed p p g y
: Minimizing intake resistance by shortening
High . ) ; .
Open Open intake manifold length and increasing
Speed :
area of air entrance

\ .
Vacuum Modulator #1 . Vacuum Modul\ator #1

VIS Valve #1

(Surge Tank) (Intake Manifold) ‘ (Surge Tank Side)
LGLGO02K
valve #2 valve #1 OPE\N/aIV(eC?_%)SED VgI\F/JeEﬁl valve 2 Valve #1
[CLOSED [CLOSED] | of I [ I [oPEN] [OPEN]

[Low Speed]

[Medium Speed] [High Speed]

SCMF16004L

SPECIFICATION

Item Specification

29.0~350Q at20T

Coil Resistance (Q ) (68°F)
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FUEL SYSTEM

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]

VIS VALVE #1
6D

PCM (C30-A)

[CONNECTION INFORMATION]

VIS VALVE #1

[71 - VIS Valve #1

vl PN

P Main Relay

[
Control

Terminal

Connected to

Function

1

Main Relay

Battery voltage (B+)

2

PCM C30-A (71)

VIS Valve #1 control

VIS VALVE #2
VIS(\(/SIE;VS #2 Terminal Connected to Function
i +
2 57 _VIS Valve #2 1 Main Relay Battery voltage (B+)
Control 2 PCM C30-A (67) VIS Valve #2 control

I

[

P Main Relay

[HARNESS CONNECTORS]

€9{9X181 X DEEDEEXDEEMD
DEDG DD EERERND DY DB ETE)

1] i )i —)

€069686766606969626)60UU8ANI8AAN3AIaD
GBI RDN9EE8EDES16564636216D)

L

C30-A
PCM

C96-1,2

VIS VALVE #1,2

SCMF16121L

COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect VIS Valve connector.

3. Measure resistance between VIS Valve #1,2 termi-
nals 1 and 2.

SCMF16122L

4. Check that the resistance is within the specification.

Specification: Refer to SPECIFICATION.
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FLA -59

ACCELERATOR POSITION
SENSOR (APS)

INSPECTION  erpesseo

FUNCTION AND OPERATION PRICIPLE

APS

Output Voltage (V)

5.0
3.85~4.35
2.5
1.93~2.18
0.7~0.8
0.29 ~ 0.46

APS 1

/ APS 2 “““u““““

Pedal Stroke

C.T

Stroke (mm)

W.O0.T

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 a malfunction has
occurred.

SPECIFICATION

o Output Voltage (V) [Vref = 5.0V]
Pedal Position
APS1 APS2
C.T 0.7 ~ 0.8V 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V
Iltem Sensor Resistance
APS1 0.7 ~ 1.3kQ at 20C (68°F)
APS2 1.4 ~2.6kQ at 20C (68°F)

SCMF16123L
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FUEL SYSTEM

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]

APS (E02) PCM (C30-A)

[CONNECTION INFORMATION]

APS 1 6

[
©

- Reference Voltage (+5V)

- APS 1 Signal

7 A
N
Tl
Sy

APS 2

W g

- GND

- Reference Voltage (+5V)

Terminal Connected to Function
1 PCM C30-A (49) APS 2 Signal
2 PCM C30-A (54) APS 1 Signal
3 PCM C30-A (57) APS 2 Reference Voltage (+5V)
4 PCM C30-A (48) APS 2 Ground
5 PCM C30-A (55) APS 1 Ground
6 PCM C30-A (59) APS 1 Reference Voltage (+5V)

- APS 2 Signal

7 A
-
S|
©

Py
e

- GND

[HARNESS CONNECTORS]

Ll
'ai‘aiiai'ai'ai'ﬂl
N N AN N SN

LT

EO02

APS

(X180 26X 532NN BN 7XeXaX X3 XX D
DEEYDPEELNND DY DHELEDG)

f i )i =)

DDHDHHEDRDINCEGBOBODE)
BN IXTN1969686 661646963626

Ll

C30-A
PCM

COMPONENT INSPECTION

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

2. Start engine and check output voltages of APS 1 and
2 at C.T and W.O.T.

SPECIFICATION

SCMF16124L

5. Disconnect APS connector and measure resistance
between APS terminals 3 and 4 (APS 2).

o Output Voltage (V)
Condition
APS1 APS2
CT 0.70 ~ 0.80 0.29 ~ 0.46
W.O.T 3.85~4.35 1.93 ~ 2.18

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

4. Disconnect APS connector and measure resistance
between APS terminals 5 and 6 (APS 1).

Specification: Refer to SPECIFICATION.

SCMF16125L

Specification: Refer to SPECIFICATION.
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POWERTRAIN CONTROL
MODULE (PCM)

POWERTRAIN CONTROL MODULE

(PCM)

E75

F1EFA

1. HARNESS CONNECTOR

r‘%\

1 =

€998 218(BLEETEEWEERM
@0139G967130393963(626 D3029E27120292923R)

1] )il —)

€96969671566646962616019(EETE0E43EED
OB EBREIEE 6669646366

r‘%\

5

ii

5u

— 1

LBEBLERELLEEOEEGEREW

HEOEEHEE0ERDEEEEER
{ i ) =)

69696 Ee16969EC2IE NN

ii

BEOEBEEEEOOEEEIEEEEIEIED

J LT

C30-B

2. TERMINAL FUNCTION

CONNECTOR [C30-A]

SCMF16126L

Zi(: Description Connected to
1 2nd CAN [High] Multi-Purpose Check Connector
2 2nd CAN [Low] Multi-Purpose Check Connector
3 -

4 -
5 -
6 -
7 -
8 -
9 -

10 Power Steering Switch signal input Power Steering Switch
11 -

12 -

13 Clutch Switch signal input Clutch Switch
14 -

15 Alternator load signal input Alternator
16 Cruise Switch ground Cruise Switch
17 -

18 A/C switch "ON" signal input A/C Switch
19 -

20 -
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FUEL SYSTEM

ZZ Description Connected to
21 Brake switch signal input Brake Switch
22 -
23 Brake lamp signal input Brake Switch
24 -
25 Cruise Switch signal input Cruise Switch
26 A/C thermal switch signal input A/C Thermal Switch
27 Diagnostic Data Line (K-Line) Data Link Connector (DLC)
28 -
29 -
30 -
31 -
32 A/C Pressure Transducer signal input A/C Pressure Transducer (APT)
33 Sensor ground A/C Pressure Transducer (APT)
34 -
35 -
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/ESP Control Module, 4WD ECM, etc.
42 CAN [Low] ABS/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 control module
46 -
47 Mass Air Flow Sensor signal input Mass Air Flow Sensor (MAFS)
48 Sensor ground Accelerator Position Sensor (APS) #2
49 Accelerator Position Sensor #2 signal input Accelerator Position Sensor (APS) #2
50 -
51 Cruise "SET" lamp control output Cruise "SET" Lamp
ABS/ESP Control Module (With ABS/ESP
52 Vehicle speed signal input [Euro-1II7IV])
Vehicle Speed Sensor (VSS) (Except Euro-I11/1V)
53 Sensor ground Intake Air Temperature Sensor (IATS)
54 Accelerator Position Sensor #1 signal input Accelerator Position Sensor (APS) #1
55 Sensor ground Accelerator Position Sensor (APS) #1

56
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zig Description Connected to
57 Reference voltage (+5V) Accelerator Position Sensor (APS) #2
58 Reference voltage (+5V) A/C Pressure Transducer (APT)
59 Reference voltage (+5V) Accelerator Position Sensor (APS) #1
60 -
Cluster (Tachometer)
61 Engine speed signal output
4WD ECM
62 Fuel consumption signal output Trip Computer
63 Malfunction Indicator Lamp (MIL) control output Cluster (Malfunction Indicator Lamp)
64 A/C Compressor Relay control output A/C Compressor Relay
65 Cooling Fan [Low] control output Cooling Fan Relay [Low]
66 Cooling Fan [High] control output Cooling Fan Relay [High]
67 Variable Intake Solenoid Valve #2 control output E{E{;T(ZIGN:Q:]?; el dSé)ilggloid (VIS) Valve #2
68 Throttle Position Sensor signal (PWM) output ABS/ESP Control Module
69 Cruise "MAIN" lamp control output Cruise "MAIN" Lamp
70 Fuel Pump Relay control output Fuel Pump Relay
71 Variable Intake Solenoid Valve #1 control output \S/irrsgl?l'alr?liag? dg}olenoid (VIS) Valve #1
72 Immoabilizer lamp control output Immobilizer Lamp
73 -
74 -
75 -
76 -
77 -
78 Purge Control Solenoid Valve control output Purge Control Solenoid Valve (PCSV)
79 Wheel Speed Sensor [Low] signal input ngse/eEISSgJe[E(ljjr(?_e“r??l(\)/r])(WSS)(Without
80 Wheel Speed Sensor [High] signal input Wheel Speed Sensor (WSS)(Without

ABS/ESP [Euro-1II/IV])

CONNECTOR [C30-B]

E: Description Connected to

1 ETC Motor [-] control output ETC Motor (in ETC Module)

2 ETC Motor [+] control output ETC Motor (in ETC Module)

3 -

4 CVVT Oil Temperature Sensor signal input CVVT Oil Temperature Sensor (OTS)

5 -

6 -

7 Engine Coolant Temperature Sensor signal input Engine Coolant Temperature Sensor (ECTS)
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Ilil)ic:]. Description Connected to

8 Manifold Absolute Pressure Sensor signal input Manifold Absolute Pressure Sensor (MAPS)

9 -

10 -

11 Reference voltage (+5V) Manifold Absolute Pressure Sensor (MAPS)

12 Battery voltage supply after ignition switch Ignition Switch

13 Reference voltage (+5V) Throttle Position Sensor (TPS) #2

14 Sensor ground Throttle Position Sensor (TPS) #1

15 Reference voltage (+5V) Camshaft Position Sensor (CMPS) [Bank 2]

16 Reference voltage (+5V) Throttle Position Sensor (TPS) #1

17 Sensor ground Camshaft Position Sensor (CMPS) [Bank 2]

18 Sensor 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 -

23 Sensor Shield (K;g)cl;Biirllsg; (KS) [Bank 1], Knock Sensor

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 Sensor ground HO2S [B2 / S1] [Except for LEADED]

29 Sensor ground HO2S [B2 / S2] [Euro-II/IV]

30 Sensor ground HO2S [B1 / S1] [Except for LEADED]

31 Sensor ground HO2S [B1 / S2] [Euro-1I1/1V]

32 Reference voltage (+5V) Camshaft Position Sensor (CMPS) [Bank 1]

33 Sensor ground Engine Coolant Temperature Sensor (ECTS)

34 Sensor ground Manifold_Absqute Pressure Sensor (MAPS),
CVVT Oil Temperature Sensor (OTS)

35 Power ground Chassis Ground

36 Power ground Chassis Ground

37 Power ground Chassis Ground

38 Power ground Chassis Ground

39 Power ground Chassis Ground

40 Ignition Coil (Cylinder #4) control output Ignition Coil (Cylinder #4)

41 Crankshaft Position Sensor [Low] signal input Crankshaft Position Sensor (CKPS)

42 -

43
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Zi(?_ Description Connected to
44 -
45 -
46 -
47 -
48 Throttle Position Sensor #1 signal input Throttle Position Sensor (TPS) #1
49 T]e;tgega?i’%guet” Sensor [Bank 1 / Sensor HO2S (B1/S1) [Except for LEADED]
50 g]e;ted O_xygen Sensor [Bank 1 / Sensor HO2S (B1/S2) [Euro-lIl/IV]
gnal input
51 'i']e;tgegaloi’%guet” Sensor [Bank 2 / Sensor HO2S (B2/S1) [Except for LEADED]
52 ;"]e;tgegaﬂ’%gj” Sensor [Bank 2 / Sensor HO2S (B2/S2) [Euro-1Il/IV]
53 Knock Sensor (KS) [Bank 2] [High] signal input Knock Sensor (KS) [Bank 2]
54 Knock Sensor (KS) [Bank 2] [Low] signal input Knock Sensor (KS) [Bank 2]
55 Knock Sensor (KS) [Bank 1] [Low] signal input Knock Sensor (KS) [Bank 1]
56 Knock Sensor (KS) [Bank 1] [High] signal input Knock Sensor (KS) [Bank 1]
57 Throttle Position Sensor #2 signal input Throttle Position Sensor (TPS) #2
58 Sensor ground Throttle Position Sensor (TPS) #2
59 -
60 Ignition Coil (Cylinder #2) control output Ignition Coil (Cylinder #2)
61 CVVT Oil Control Valve [Bank 2] control output CVVT OQil Control Valve (OCV) [Bank 2]
62 CVVT Oil Control Valve [Bank 1] control output CVVT OQil 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]ezf:te?xcy(?ri?olsgﬂfp"l:t [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)
70 T]ezt:;jte?xg’c?net?olsggfpol;t [Bank 1 / Sensor HO2S [B1 / S1] [Except for LEADED]
71 Injector (Cylinder #6) control output Injector (Cylinder #6)
72 Injector (Cylinder #1) control output Injector (Cylinder #1)
73 g]ef'f:te?xcyfri?olsgﬂfpﬂt [Bank 2 / Sensor HO2S [B2 / S2] [Euro-1Il/IV]
74 g]ef'f:te?xcyfri?olsgﬂfpﬂt [Bank 1 / Sensor HO2S [B1 / S2] [Euro-1ll/IV]
75 -
76 Battery Power Battery
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FUEL SYSTEM

zg Description Connected to
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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3. TERMINAL INPUT/OUTPUT SIGNAL

CONNECTOR [C30-A]

E: Description Condition Type Level Test Result
1 2nd CAN [High] Idle DC 2.0 ~ 3.0V 2.5V
2 2nd CAN [Low] Idle DC 2.0 ~ 3.0V 2.5V
3 -

4 -
5 -
6 -
7 -
8 -
9 -

Lo | Power Steering Switch S/W ON o Max. 0.5V -0.125V

signal input SIW OFF Battery Voltage 13.47V

11 -

12 -

13 Clutch Switch signal input
14 -

) _ Hi: Battery Voltage 13.67V

15 Alternator load signal input Idle Pulse

Lo: Max 1.5V -0.125mV

16 Cruise Switch ground Idle DC Max. 50 mV 22.44mV
17 -

A/C Relay OFF Battery Voltage 12.37V

18 A/C switch "ON" signal input DC

A/C Relay ON Max. 1.0V -25mV

19 -

20 -

Pedal Release Battery Voltage 13.97V

21 Brake switch signal input DC

Pedal Push Max. 0.5V -25mv

22 -

Pedal Release Max. 0.5V -225mv

23 Brake lamp signal input DC

Pedal Push Battery Voltage 12.97Vv

24 -

All Release 4.3 ~ 4.7V 4.39V
Main SW Battery Voltage 13.37V
25 Cruise Switch signal input Set SW DC 1.3~ 1.7V 1.38v
Resume SW 2.8 ~ 3.2V 2.82V

Cancel SW -0.2 ~ 0.2V -37.54mV
26 A/C thermal switch signal input AIC OFF DC Max. 1.0V 2smv
A/C ON Battery Voltage 12.57V
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FUEL SYSTEM

zlg Description Condition Type Level Test Result
Hi: Min. Vbatt x 80% 11.57V
When o M Vo
transmittin 0: Max. Vbatt
. . | | g X 20% 175mV
27 Diagnostic Data Line (K-Line) Pulse —
Hi: Min. Vbatt x 70%
When receiving Lo: Max. Vbatt
x 30%
28 -
29 -
30 -
31 -
A/C OFF 1.36V
32 A/C Pr_essure Transducer DC 0 ~ 5V
signal input AIC ON 1.83V
33 Sensor ground Idle DC Max. 50 mV 22.66mV
34 -
35 -
36 -
37 -
ag | Battery voltage supply after IG OFF bC Max. 1.0 V -25mV
main relay IG ON Battery Voltage 12.77V
39 Battery voltage supply after IG OFF DC Max. 1.0V -25mV
main relay IG ON Battery Voltage 12.77V
40 Battery voltage supply after IG OFF DC Max. 1.0V -25mV
main relay IG ON Battery Voltage 12.37V
Recessive 20~30V 2.4V
41 CAN [High] . Pulse
Dominant 275~45V 3.56V
Recessive 20~30V 2.42V
42 CAN [Low] _ Pulse
Dominant 05~2.25V 1.62V
. Relay ON Battery Voltage 0.875V
43 Main Relay control output DC
Relay OFF Max. 1.0V 12.47V
a4 Intake A|r Temperature Sensor dle Analog 0 ~ 5V 2 05V
signal input
When Hi: Min. 8.5V 11.87V
45 Immobilizer communication line communicating | Pulse
after IG ON Lo: Max. 3.5V 875mV
46 -
) _ _ Hi: Vcc 497V
47 Mass Air Flow Sensor signal input Idle Pulse
Lo: Max. 0.5V 70mvV
48 Sensor ground Idle DC Max. 50 mV 22.52mV
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Zlg Description Condition Type Level Test Result
Accelerator Position Sensor CT 0.3 ~ 0.9V 0.38V
49 . . Analog
#2 signal input W.O.T 1.5 ~ 3.0V 2V
50 -
. Cruise OFF Battery Voltage 12.57V
51 Cruise "SET" lamp control output - DC
Cruise ON Max. 1.0V -25mV
_ ) _ _ Hi: Min. 5.0V 11.07v
52 Vehicle speed signal input Vehicle Run Pulse
Lo: Max. 1.0V -125mvV
53 Sensor ground Idle DC Max. 50 mV 22.37mV
Accelerator Position Sensor CT 0.3 ~ 0.9V 819mV
54 . . Analog
#1 signal input W.O0.T 4.0 ~ 4.8V 4.01V
55 Sensor ground Idle DC Max. 50mV 22.6mV
56 -
IG OFF Max. 0.5V 4.95V
57 Reference voltage (+5V) DC
IG ON 49 ~ 5.1V -10mVv
IG OFF Max. 0.5V 4,95V
58 Reference voltage (+5V) DC
IG ON 49 ~ 5.1V -10mVv
IG OFF Max. 0.5V 4,95V
59 Reference voltage (+5V) DC
IG ON 49 ~ 5.1V -10mVv
60 -
Hi: Battery Voltage 13.57V
61 Engine speed signal output Idle Pulse Lo: Max. 0.5V -25mV
20 ~ 26Hz
) _ Hi: Battery Voltage 13.57V
62 Fuel consumption signal output Idle Pulse
Lo: Max. 0.5V -25mV
(MIL) control output Lamp ON Lo: Max. 2.0V -25mV
control output AIC ON Max. 1.0V 175mV
) Fan OFF Battery Voltage 13.77V
65 Cooling Fan [Low] control output DC
Fan ON Max. 1.0V 175mVv
) _ Fan OFF Battery Voltage 13.57vV
66 Cooling Fan [High] control output DC
Fan ON Max. 1.0V -25mV
67 Variable Intake Solenoid Valve Active DC Max. 1.0V 13.77
#2 control output Inactive Battery Voltage -25mV
Throttle Position Sensor signal Hi: Battery Voltage 13.37v
68 Idle Pulse
(PWM) output Lo: 0~05V -25mvV
69 Cruise "MAIN" lamp control Cruise OFF be Battery Voltage 12.37v
output Cruise ON Max. 1.0V -25mV
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FUEL SYSTEM

zlg Description Condition Type Level Test Result
Relay OFF Battery Voltage 12.57V
70 Fuel Pump Relay control output DC
Relay ON Max. 1.0V -25mV
4, | Variable Intake Solenoid Valve Active bC Max. 1.0 V 175mv
#1 control output Inactive Battery Voltage 13.77V
- Lamp OFF Battery Voltage 12.77V
72 Immobilizer lamp control output DC
Lamp ON Max. 1.0V -25mV
73 -
74 -
75 -
76 -
77 -
ulse
control output Active Lo: Max. 1.0V 31.54mV
79 Wheel Speed Sensor [Low]
signal input
80 Wheel Speed Sensor [High]
signal input
CONNECTOR [C30-B]
ZI(? Description Condition Type Level Test Result
Hi: Battery Voltage 14.07V
1 ETC Motor [-] control output Idle Pulse
Lo: Max . 1.0V -125mV
Hi: Battery Voltage 14.07V
2 ETC Motor [+] control output Idle Pulse
Lo: Max . 1.0V -325mV
3 -
CVVT Oil Temperature Sensor N
4 signal input Idle Analog 0 ~ 5.0V 282mV at 96°C
7 | Engine Coolant Temperature Idle Analog 0 ~ 5.0V 1.88V
Sensor signal input
Manifold Absolute Pressure IG ON 3.9 ~ 41V 3.96V
8 . . Analog
Sensor signal input dle 0.8 ~ 1.6V 1.31V
9 -
10 -
IG OFF Max. 0.5V 491V
11 Reference voltage (+5V) DC
IG ON 49 ~ 5.1V -50mV
12 Battery voltage supply after IG OFF DC Max. 0.5V 13.87v
ignition switch IG ON Battery Voltage -125mV
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Zlg Description Condition Type Level Test Result
IG OFF Max. 0.5V 4.89V
13 Reference voltage (+5V) DC
IG ON 49 ~ 5.1V -70mvV
14 Sensor ground Idle DC Max. 50 mV 19.77mV
IG OFF Max. 0.5V 491V
15 Reference voltage (+5V) DC
IG ON 49 ~ 5.1V -50mv
IG OFF Max. 0.5V 491V
16 Reference voltage (+5V) DC
IG ON 49 ~ 5.1V -50mv
17 Sensor ground Idle DC Max. 50 mV 21.1mV
18 Sensor ground Idle DC Max. 50 mV 20.87mV
1st Voltage:
iti i i 278V
19 Ignition Coil (Cylinder #6) dle Pulse 200~400V
control output
ON Voltage: Max. 2V 1.97v
20 -
Crankshaft Position Sensor SINE o
21 [High] signal input Idle WAVE Vp_p: Min.1.0V 41.6V
22 -
23 Sensor Shield Idle DC Max. 50 mV 21.41mV
Camshaft Position Sensor Hi: Vce 4.95V
24 . . Idle Pulse
[Bank 2] signal input Lo: Max . 0.5V -10mV
Camshaft Position Sensor Hi: Vce 4.95V
25 . . Idle Pulse
[Bank 1] signal input Lo: Max . 0.5V -10mV
26 -
27 -
28 Sensor ground Idle DC Max. 50 mV 20.73mV
29 Sensor ground Idle DC Max. 50 mV 21.9mV
30 Sensor ground Idle DC Max. 50 mV 20.16mV
31 Sensor ground Idle DC Max. 50 mV 20.63mV
IG OFF Max. 0.5V 491V
32 Reference voltage (+5V) DC
IG ON 49 ~ 5.1V -50mvV
33 Sensor ground Idle DC Max. 50 mV 22.52mV
34 Sensor ground Idle DC Max. 50 mV 20.99mV
35 Power ground Idle DC Max. 50 mV
36 Power ground Idle DC Max. 50 mV
37 Power ground Idle DC Max. 50 mV
38 Power ground Idle DC Max. 50 mV
39 Power ground Idle DC Max. 50 mV
1st Voltage:
iti i i 294V
20 Ignition Coil (Cylinder #4) dle Pulse 2300~400V
control output
ON Voltage: Max. 2V 1.93v
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zg‘ Description Condition Type Level Test Result
Crankshaft Position Sensor SINE -
41 [Low] signal input Idle WAVE Vp_p: Min.1.0V 8.24V
42 -
43 -
44 -
45 -
46 -
47 -
Throttle Position Sensor #1 CT 0.25 ~ 0.9V 0.68V
48 . . Analog :
signal input W.0.T Min. 4.0V 4.27V
Heated Oxygen Sensor [Bank . Rich: 0.6 ~ 1.0V 774mv
49 . ; Racing DC
1/ Sensor 1] signal input Lean: O ~ 0.4V 137mV
Rich: 0.6 ~ 1.0V
50 Heated Oxyger_1 Sen:sor [Bank Racing DC [
1/ Sensor 2] signal input Lean: O ~ 0.4V
Rich: 0.6 ~ 1.0V 705.2mV
51 Heated Oxygep Sen_sor [Bank Racing DC
2 / Sensor 1] signal input Lean: O ~ 0.4V 82mV
Rich: 0.6 ~ 1.0V
52 Heated Oxyger_1 Sen:sor [Bank Racing DC
2 / Sensor 2] signal input Lean: O ~ 0.4V
Knocking Vari- -0.3~03V
Knock Sensor (KS) [Bank 2] able
53 . . .
[High] signal input Normal Fre- oV
guency
Knocking Vari- -0.3~03V
Knock Sensor (KS) [Bank 2] able
54 . .
[Low] signal input Normal Fre- oV
guency
Knocking Vari- -0.3~03V
Knock Sensor (KS) [Bank 1] able
55 : :
[Low] signal input Normal Fre- oV
guency
Knocking Vari- -0.3~03V
Knock Sensor (KS) [Bank 1] able
56 . . .
[High] signal input Normal Fre- oV
quency
Throttle Position Sensor #2 CT Min. 4.0V 4.23V
57 . . Analog
signal input W.0.T 0.25 ~ 0.9V 703mV
58 Sensor ground Idle DC Max. 50 mV 21.64mV
59 -
1st Voltage:
iti i i 305V
60 Ignition Coil (Cylinder #2) Idle Pulse 200~400V
control output
ON Voltage: Max. 2V 1.85V
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Zlg Description Condition Type Level Test Result
CVVT Oil Control Valve [Bank Battery Voltage 14.45V
61 Idle Pulse
2] control output Max. 1.0V 50mV
CVVT QOil Control Valve [Bank Battery Voltage 14.47v
62 Idle Pulse
1] control output Max. 1.0V 75mV
i i Battery Voltage 14.06V
63 Injector (Cylinder #2) control Idle Pulse y 9
output Max. 1.0V 44.2mV
i i Battery Voltage 14v
64 Injector (Cylinder #3) control Idle Pulse y 9
output Max. 1.0V 38.31mV
65 -
66 -
Hi: Battery Voltage 14.07V
67 Heated Oxygen Sensor [Bank 2 / Engine Run Pulse y 9
Sensor 1] Heater control output Lo: Max. 1.0V 275mV
i i Hi: Battery Voltage 13.96V
68 Injector (Cylinder #4) control Idle Pulse y 9
output Lo: Max. 1.0V 55.71mV
i i Hi: Battery Voltage 14v
69 Injector (Cylinder #5) control Idle Pulse y 9
output Lo: Max. 1.0V 40.82mVv
Hi: Battery Voltage 14.07Vv
70 Heated Oxygen Sensor [Bank 1/ Engine Run Pulse y 9
Sensor 1] Heater control output Lo: Max. 1.0V 275mVv
i i Hi: Battery Voltage 13.95mV
7 Injector (Cylinder #6) control Idle Pulse y 9
output Lo: Max. 1.0V 55.77mV
i i Hi: Battery Voltage 14.07V
72 Injector (Cylinder #1) control Idle Pulse y 9
output Lo: Max. 1.0V 56.7mV
Hi: Battery Voltage 13.87Vv
73 Heated Oxygen Sensor [Bank 2 / Engine Run Pulse y 9
Sensor 2] Heater control output Lo: Max. 1.0V 275mV
Hi: Battery Voltage 14.07Vv
74 Heated Oxygen Sensor [Bank 1/ Engine Run Pulse y 9
Sensor 2] Heater control output Lo: Max. 1.0V 275mV
75 -
Battery Voltage 12.39V
76 Battery Power Always DC 1.0 mA or below
0.34mA
1.5 mA
1st Voltage:
" . : 289V
77 Ignition Coil (Cylinder #3) Idle Pulse 200~400V
control output
ON Voltage: Max. 2V 1.87VvV
1st Voltage:
" . : 279V
78 Ignition Coil (Cylinder #5) Idle Pulse 200~400V
control output
ON Voltage: Max. 2V 1.93v
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Ilil)lc:] Description Condition Type Level Test Result
1st Voltage:
iti i i 269V
79 Ignition Coil (Cylinder #1) Idle Pulse 200~400V
control output
ON Voltage: Max. 2V 1.91V

80
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CIRCUIT DIAGRAM

E5D4988C

CONDENSOR

After Main Relay

z

IG COIL (Cyl. #1)

PCM

T}IIE
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IG COIL

Cyl. #3)

Ew - Ignition Coil (Cyl. #1) control output

T}IIE

”'r—l><l—

IG COIL

Cyl. #5)

E?S - Ignition Coil (Cyl. #3) control output

EAO - Ignition Coil (Cyl. #5) control output

EW - Ignition Coil (Cyl. #2) control output

-

2 —_—
Nng N I
IG COIL (Cyl. #2)
sl o ] ®----------eeeeemme- !
i |
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IG COIL (Cyl. #4)
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T]IIE

7}7—l><l—

IG COIL (Cyl. #6)

1860 - Ignition Coil (Cyl. #4) control output

s

”|r—l><1—

+

InE.

Elg - Ignition Coil (Cyl. #6) control output

BATTERY

-
IE76 - Battery power

E35 - PCM ground

—
IESG - PCM ground
=

1}
I
CHASSIS
GROUND

IECW - PCM ground

E38 - PCM ground

539 - PCM ground

)

IGNITION SWICH

CMPS #1
2

Elz - Ignition switch signal input

MAIN RELAY

A43 - Main relay control output

IB1s-
I318 Sensor ground

[B25 - CMPS #1 signal input

CMPS #2
2

B32 - Reference voltage (+5V)

[B17-
IEl? Sensor ground

_324 - CMPS #2 signal input

[
e
1

B15 - Reference voltage (+5V)

FUEL PUMP RELAY

o » FUEL
PUMP

EA70 - Fuel pump relay control output

A40 - Battery voltage supply after main relay

A38 - Battery voltage supply after main relay

A39 - Battery voltage supply after main relay

SCMF16127L
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FUEL SYSTEM

MIL

PCM

&)

EAGS - MIL control output

ESQ - Reference voltage(+5V)
—

|;A54 - APS1 signal input

—
MSS - Sensor ground

EA57 - Reference voltage(+5V)

» IG ON
APS

6

APS1
Hf
| 5
APS2 E
L
| 4

EA49 - APS2 signal input

IMMOBILIZER

—
| A48 - Sensor ground

‘| » Ground

P After Main Relay

EA45 - Immobilizer communication
line

IMMO. LAMP
EA72 - Immobilizer lamp control
® output
» Battery
ECTS
3 [B7- ECTS signal input
2
» Cluster
1 M5
|_B33 - Sensor ground

P After Main Relay

HO2S(B1/S1)
s P After Main Relay
4 [B70 - HO25[BL/S1] h
1 B70 - [l ] heater control
1
I—S [ B49 - HO2S[BL/S1] signal input
2
EBSO - Sensor ground
HO2S(B1/S2)
3

-

EB74 - HO2S[B1/S2] heater control

4
N

 B50 - HO25[B1/S2] signal input

HO2S(B2/S1)
3

P After Main Relay

[831 - Sensor ground

-

[ B67 - HO25[B2/S1] heater control

1
N

[B51 - HO25[B2/S1] signal input

HO2S(B2/S2)
3

P After Main Relay

B2s -
I_BZS Sensor ground

—

-

|_B73 - HO2S[B2/S2] heater control
—

1
N

| B52 - HO2S[B2/S2] signal input
=

1 B29 - Sensor ground
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MAFS & IATS

» After Main Relay

PCM

» Ground

[A47 - MAFS signal input

[A44 - 1ATS signal input

PCsV

ESS - Sensor ground

I_A78 - PCSV control output

&

OCV #1

P After Main Relay

[

—

g

OCV #2

P After Main Relay

1 B62 - OCYV #1 control output

5

INJECTOR #1

P After Main Relay

EBG1 - OCV #2 control output

E

S

INJECTOR #2

P After Main Relay

|_72 - Injector #1 control output

&

INJECTOR #3

P After Main Relay

EBGS - Injector #2 control output

&

INJECTOR #4

P After Main Relay

EBG4 - Injector #3 control output

—

&

INJECTOR #5

P After Main Relay

|E68 - Injector #4 control output

&

INJECTOR #6

P After Main Relay

EBGQ - Injector #5 control output

—

&

P After Main Relay

|E71 - Injector #6 control output

DATA LINK CONNECTOR (DLC) #

<

|f27 K-Line

<

MULTI-PURPOSE CHECK CONNECTOR

E1 - CAN [HIGH]

—

<&
<

[A2- CAN [LOW]

LGLGO02V
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FUEL SYSTEM

PCM

[

| B16 - Reference voltage (+5V)

E48 - TPS1 signal input

ElA - Sensor ground

—
B

|B13- Reference voltage (+5V)

ES? - TPS2 signal input

B58 - Sensor ground

ETC MODULE
4
IR=as
TPS1
T 1
7
T
~
(a 3
TPS2
T 6
ETC MOTOR | 5
8

=
1BS
EZ - ETC Motor (+) control

KS [BANK 1]
1

A/C PREESSURE SENSOR

El - ETC Motor (-) control

ESS - Sensor ground

EES - Reference voltage (+5V)

EABZ - Sensor signal input

'7\10 - Power Steering Pressure

POWER STEERING
PRESSURE SWITCH

Switch signal input

CLUCH SWITCH

I—

BRAKE SWITCH

Battery(+) 4— 2|

|G ON €— 2/

EAl3 - Clutch Switch signal input

EAZS - Brake lamp signal input

- Refer to "Electrical Troubleshooting Manual" —

ALTERNATOR

<

EAZ:L - Brake switch signal input

[a1

<

5 - Alternator load signal input

=

A

Eze - AIC blower switch signal input

-

A

|i64 - AIC compressor relay control

A

Els - A/C switch "ON" signal input

'355 - KS [Bank 1] [LOW] signal input

0L

=
-

KS [BANK 2]
1

|E56 - KS [Bank 1] [HIGH] signal input

'E23 - Sensor shield

L=
-

Q|

|E54 - KS [Bank 2] [LOW] signal input

CKRS.

EE3 - KS [Bank 2] [HIGH] signal input

EZl - CKPS [HIGH] signal input

EM - CKPS [LOW] signal input

-

|E34 - Sensor ground

i I
I; [
| [
S|:|:|N||2 [
-: T
L4 1
3 ——
MAPS
4
1
P
2

[oe . .
|E8 MAPS signal input

Ell - Reference voltage (+5V)

SCMF16129L
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VIS VALVE #1

PCM

IX71 - VIS valve #1 control output

VIS VALVE #2

P After Main Relay

=

QoTS

After Main Relay

v

Eﬁ7 - VIS valve #2 control output

(B3

4 - Sensor ground

=

[EURO-1II/IV]

& WITHOUT ABS/ESP

WSS

1

E4 - OTS signal input

=[],

[A79 - wss [] Signal Input

3 WITH ABS/ESP

[A80 - Wss [+] Signal Input

ABS/ESP CONTROL MODULE

[EXCEPT EURO-II/IV]

VEHICLE SPEED SENSOR (VSS)

ABS / EPS CONTROL MODULE

ABS / EPS CONTROL MODULE

CLUSTER(TACOMETER)

ESC, ESP CONTROL MODULE

CLUSTER

CRUISE REMOCON SWITCH

CLUSTER

COOLING FAN RELAY

ESZ - Vehicle Speed Signal Input

-
|_A41 - CAN[HIGH]

E42 - CAN[LOW]

—
&61 - Engine speed signal input

EGS - TPS signal(PWM) output

< 'KGZ - Fuel consumption signal
output

< Em - Cruise switch ground

d I_ . ; . P

< ﬁzs - Cruise switch signal input

—

< &51 - Cruise "SET" lamp control

< [xe - ’

< &69 - Cruise "CRUISE" lamp
control

< | A65 - Cooling Fan [Low]
control output

< lﬁee - Cooling Fan [High]

control output

LGLG002X
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FUEL SYSTEM

PCM PROBLEM INSPECTION
PROCEDURE  espiazen

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): 1 or less

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

If problem is not found in Step 1 and 2, the PCM could
be faulty. If so, replace the PCM with a new one, and
then check the vehicle again. If the vehicle operates
normally then the problem was likely with the PCM.

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

REPLACEMENT  essrerer

Turn ignition switch off.

Disconnect the battery (-) cable from the battery.

Disconnect the PCM connectors (A).

SCMF16130L

Unscrew the PCM mounting bolts (B) and remove the
PCM from the air cleaner assembly.

SCMF16131L

Install a new PCM.

PCM mounting bolts: 9.8 ~ 11.8 N-m (1.0 ~
1.2 kgf-m, 7.2 ~ 8.7 Ibf-ft)
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DTC TROUBLESHOOTING

PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC

TROUBLE CODES (DTC) epcacass

MIL

DTC Description I?ﬁ/:s/_ Euro-ll | Leaded Page
P0012 | "A" Camshaft Position-Timing Over-Retarded (Bank 1) o A A FLA-87
P0016 gﬁn(kBsgr?lit 1F‘osseitri](;r:)-rCAa)rnshaft Position Correla- ° a a FLA-92
P0018 g()ringgr?lit 2Possétri]c;rc1)—rC:)rnshaft Position Correla- a a FLA-99
P0022 | "A" Camshaft Position-Timing Over-Retarded (Bank 2) A A FLA-87
P0026 ]Icg:ii(aenl/gl\zgaiinir)ol Solenoid Circuit Range/Per- A A FLA-103
P0028 ]Icg:ii(aenl/gl\zgaiin;r)ol Solenoid Circuit Range/Per- ° A A FLA-103
P0030 | HO2S Heater Control Circuit (Bank 1 / Sensor 1) ) FLA-110
P0031 | HO2S Heater Circuit Low (Bank 1 / Sensor 1) o A FLA-115
P0032 | HO2S Heater Circuit High (Bank 1 / Sensor 1) o A FLA-118
P0036 | HO2S Heater Control Circuit (Bank 1 / Sensor 2) o FLA-121
P0037 | HO2S Heater Circuit Low (Bank 1 / Sensor 2) ) FLA-126
P0038 | HO2S Heater Circuit High (Bank 1 / Sensor 2) ) FLA-129
P0O050 | HO2S Heater Control Circuit (Bank 2 / Sensor 1) o FLA-132
P0051 | HO2S Heater Circuit Low (Bank 2 / Sensor 1) o A FLA-137
P0052 | HO2S Heater Circuit High (Bank 2 / Sensor 1) o A FLA-140
P0056 | HO2S Heater Control Circuit (Bank 2 / Sensor 2) o FLA-143
P0057 | HO2S Heater Circuit Low (Bank 2 / Sensor 2) ) FLA-148
P0058 | HO2S Heater Circuit High (Bank 2 / Sensor 2) o FLA-151
P0076 | Intake Valve Control Solenoid Circuit Low (Bank 1) ) A A FLA-154
P0077 | Intake Valve Control Solenoid Circuit High (Bank 1) o A A FLA-160
P0082 | Intake Valve Control Solenoid Circuit Low (Bank 2) o A A FLA-154
P0083 | Intake Valve Control Solenoid Circuit High (Bank 2) o A A FLA-160
P0101 | Mass or Volume Air Flow Circuit Range/Performance o A A FLA-163
P0102 | Mass or Volume Air Flow Circuit Low Input o (] o FLA-170
P0103 | Mass or Volume Air Flow Circuit High Input o () o FLA-175
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MIL

DTC Description Ifll:/:g- Eurodll | Leaded Page

P0106 g?g:;?la zf;}bgseo/:g;?f;rn?;rswléree/Barometric Pressure A FLA-178
PO107 E:/Ii?;llljfi(t)ldl_oevbslﬁlpuutte Pressure/Barometric Pressure ° ° ° FLA-186
P0108 E:/Ii?;llijfi(t)klj_”gﬁslonl;ltjet Pressure/Barometric Pressure ° ° ° FLA-190
P0110 | Intake Air Temperature Sensorl Circuit A FLA-194
P0111 | Intake Air Temperature Sensorl Circuit Range/Performance A FLA-201
P0112 | Intake Air Temperature Sensor 1 Circuit Low Input o A A FLA-205
P0113 | Intake Air Temperature Sensor 1 Circuit High Input [ ) A A FLA-209
P0115 | Engine Coolant Temperature Circuit A FLA-214
P0117 | Engine Coolant Temperature Circuit Low Input o o o FLA-220
P0118 | Engine Coolant Temperature Circuit High Input ) o ) FLA-224
P0122 | Throttle/Pedal Position Sensor/Switch "A" Circuit Low Input o () o FLA-228
P0123 | Throttle/Pedal Position Sensor/Switch "A" Circuit High Input o (] o FLA-234
P0131 | HO2S Circuit Low Voltage (Bank 1 / Sensor 1) o A FLA-238
P0132 | HO2S Circuit High Voltage (Bank 1 / Sensor 1) o A FLA-245
P0133 | HO2S Circuit SlowResponse (Bank 1 / Sensor 1) o FLA-248
P0134 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 1) o A FLA-250
P0137 | HO2S Circuit Low Voltage (Bank 1 / Sensor 2) o FLA-253
P0138 | HO2S Circuit High Voltage (Bank 1 / Sensor 2) ) FLA-260
P0140 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 2) ) FLA-263
P0151 | HO2S Circuit Low Voltage (Bank 2 / Sensor 1) o A FLA-267
P0152 | HO2S Circuit High Voltage (Bank 2 / Sensor 1) o A FLA-274
P0153 | HO2S Circuit SlowResponse (Bank 2 / Sensor 1) ) FLA-277
P0154 | HO2S Circuit No Activity Detected (Bank 2 / Sensor 1) o A FLA-279
P0157 | HO2S Circuit Low Voltage (Bank 2 / Sensor 2) ) FLA-282
P0158 | HO2S Circuit High Voltage (Bank 2 / Sensor 2) o FLA-289
P0160 | HO2S Circuit No Activity Detected (Bank 2 / Sensor 2) ) FLA-292
P0171 | System Too Lean (Bank 1) o A FLA-295
P0172 | System Too Rich (Bank 1) [ ) A FLA-301
P0174 | System Too Lean (Bank 2) o A FLA-295
P0175 | System Too Rich (Bank 2) o A FLA-301
P0196 | Engine QOil Temp. Sensor Range / Performance A FLA-305
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MIL

DTC Description I_fll:/:s- Eurodl | Leaded Page

P0197 | Engine Oil Temp. Sensor Low Input [ ) A A FLA-311
P0198 | Engine Oil Temp. Sensor High Input [ ) A A FLA-314
P0217 | Engine Coolant Over Temperature Condition A FLA-318
P0222 | Throttle/Pedal Position Sensor/Switch "B" Circuit Low Input ) () ) FLA-325
P0223 | Throttle/Pedal Position Sensor/Switch "B" Circuit High Input o (] o FLA-332
P0230 | Fuel Pump Primary Circuit A A A FLA-336
P0261 | Cylinder 1-Injector Circuit Low o (] o FLA-341
P0262 | Cylinder 1-Injector Circuit High ) o ) FLA-347
P0264 | Cylinder 2-Injector Circuit Low o o o FLA-341
P0265 | Cylinder 2-Injector Circuit High o o o FLA-347
P0267 | Cylinder 3-Injector Circuit Low o () o FLA-341
P0268 | Cylinder 3-Injector Circuit High ) () ) FLA-347
P0270 | Cylinder 4-Injector Circuit Low o (] o FLA-341
P0271 | Cylinder 4-Injector Circuit High ) o ) FLA-347
P0273 | Cylinder 5-Injector Circuit Low o (] o FLA-341
P0274 | Cylinder 5-Injector Circuit High ) o ) FLA-347
P0276 | Cylinder 6-Injector Circuit Low o () o FLA-341
P0277 | Cylinder 6-Injector Circuit High o o o FLA-347
P0300 | Random/Multiple Cylinder Misfire Detected ) FLA-350
P0301 | Cylinder 1-Misfire detected ) FLA-350
P0302 | Cylinder 2-Misfire detected o FLA-350
P0303 | Cylinder 3-Misfire detected ) FLA-350
P0304 | Cylinder 4-Misfire detected o FLA-350
P0305 | Cylinder 5-Misfire detected ) FLA-350
P0306 | Cylinder 6-Misfire detected ) FLA-350
P0315 | Segment Time Acquisition Incorrect A FLA-357
P0325 | Knock Sensor 1 Circuit A A A FLA-359
P0326 | Knock Sensor 1 Circuit Range/Performance (Bank 1) A A A FLA-363
P0330 | Knock Sensor 2 Circuit A A A FLA-359
P0331 | Knock Sensor 2 Circuit Range/Performance (Bank 2) A A A FLA-363
P0335 | Crankshaft Position Sensor A Circuit (] A A FLA-365
P0336 | Crankshaft Position Sensor A Circuit Range/Performance ) A A FLA-371
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MIL

DTC Description Ifll:/:g- Eurodll | Leaded Page

P0340 éaamnihffgrPgisri]tgl)g SSee:Ss(())rr)A Circuit Malfunction ° A A FLA-375
P0341 E:Baamnihffgf%?:;rew 25222:)A Circuit Range/Performance ° A A FLA-381
P0346 ]E(Z)?nr?zr:lsét (PBO;:LOS)S%SM "A" Circuit Range/Per- ° a a FLA-384
P0351 | Ignition Coil 'A’ Primary / Secondary Circuit [ ) A A FLA-391
P0352 | Ignition Coil 'B’ Primary / Secondary Circuit o A A FLA-391
P0353 | Ignition Coil 'C’ Primary / Secondary Circuit o A A FLA-391
P0354 | Ignition Coil 'D’ Primary / Secondary Circuit [ ) A A FLA-391
P0355 | Ignition Coil 'E’ Primary / Secondary Circuit o A A FLA-391
P0356 | Ignition Coil 'F’ Primary / Secondary Circuit [ ) A A FLA-391
P0420 | Catalyst System Efficiency below Thershold (Bank 1) ) FLA-398
P0430 | Catalyst System Efficiency below Thershold (Bank 2) ) FLA-398
P0444 | Evap. Emission System-Purge Ctrl. Valve Circuit Open o FLA-401
P0445 | Evap. Emission System-Purge Ctrl. Valve Circuit Shorted ) FLA-407
P0501 | Vehicle Speed Sensor A Range/Performance ) () ) FLA-410
P0504 | Brake pedal position A/B correaltion [ ) A A FLA-421
P0506 | Idle Air Control System-RPM lower than expected ) FLA-426
P0507 | Idle Air Control System-RPM Higher than expected o FLA-430
P0532 | A/C Refrigerant Pressure Sensor "A" Circuit Low Input A A A FLA-433
P0533 | A/C Refrigerant Pressure Sensor "A" Circuit High Input A A A FLA-439
P0562 | System Voltage Low [ ) A A FLA-443
P0563 | System Voltage High [ ) A A FLA-451
P0571 | Brake Switch "A" Circuit [ ) A A FLA-456
P0601 | EEPROM-Check sum Error (] A A FLA-461
P0602 | EEPROM-Programing Error [ ) A A FLA-464
P0604 | Internal Control Module Random Access Memory (RAM) Error [ ) A A FLA-465
P0606 | ECM/PCM Processor(ECM-SELF TEST Failed) (] A A FLA-466
P0638 | Throttle Actuator Control Range/Performance o A A FLA-467
P0641 | Sensor Reference Voltage "A" Circuit Open [ ) A A FLA-475
P0646 | A/C Clutch Relay Control Circuit Low A A A FLA-480
P0647 | A/C Clutch Relay Control Circuit High A A A FLA-486
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit A FLA-489
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MIL
DTC Description - Page
P Euro Euro-Il | Leaded g
v

P0651 | Sensor Reference Voltage "B" Circuit Open [ ) A A FLA-494

P0660 | Intake Manifold Tuning Valve Control Circuit/Open (Bank 1) o A A FLA-499

P0663 | Intake Manifold Tuning Valve Control Circuit/Open (Bank 2) o A A FLA-505

P0685 | ECM/PCM Power Relay Control Circuit /Open A A A FLA-509
Manifold Absolute Pressure Sensor Circuit Short

P1106 | ntermittent High Input A A A FLA-S15
Manifold Absolute Pressure Sensor Circuit Short

PL107 | intermittent Low Input A A A FLA-522
Intake Air Temperature Sensor Circuit Short -

PLIIL | ntermittent High Input A A A FLA-526
Intake Air Temperature Sensor Circuit Short -

PLL12 |\ ntermittent Low Input A A A FLA-534
Engine Coolant Temperature Sensor Circuit -

PLLI4 | htermittent Low Input A A A FLA-538
Engine Coolant Temperature Sensor Circuit -

PLLIS | htermittent High Input A A A FLA-544
ETC (Electronic Throttle Control) System Malfunction

P1295 | Power Management ® ® ® FLA-548
ETC (Electronic Throttle Control) System Malfunction

P1523 | " Throttle Valve Stuck A A A FLA-551
ETC (Electronic Throttle Control) System Mal-

P2104 1 function - Forced Idle L L L FLA-556
ETC (Electronic Throttle Control) System Malfunction

P2105 | rorced Engine Shutdown ® ® ® FLA-559
ETC (Electronic Throttle Control) System Malfunction

P2106 |~ Forced Limited Power o o o FLA-561

P2122 | Throttle/Pedal Position Sensor/Switch "D" Circuit Low Input o A A FLA-563

P2123 | Throttle/Pedal Position Sensor/Switch "D" Circuit High Input [ ) A A FLA-569

P2127 | Throttle/Pedal Position Sensor/Switch "E" Circuit Low Input o A A FLA-572

P2128 | Throttle/Pedal Position Sensor/Switch "E" Circuit High Input o A A FLA-578
Throttle/Pedal Position Sensor/Switch "A" / "B"

P2135 Voltage Correlation ® A A FLA-581
Throttle/Pedal Position Sensor/Switch "D" / "E"

p2138 Voltage Correlation ® A A FLA-587
ETC (Electronic Throttle Control) System Malfunction

p2lrs | High Air flow Detected ® A A FLA-593

P2187 | System Too Lean at Idle (<-Additive) (Bank 1) () A FLA-599

P2188 | System Too Rich at Idle (Bank 1) o A FLA-605

P2189 | System Too Lean at Idle (<-Additive) (Bank 2) [ A FLA-599

P2190 | System Too Rich at Idle (Bank 2) o A FLA-605
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MIL

DTC Description Ifll:/:g- Eurodll | Leaded Page

P2195 | HO2S Signal Stuck Lean (Bank 1 / Sensor 1) o A FLA-609
P2196 | HO2S Signal Stuck Rich (Bank 1 / Sensor 1) o A FLA-615
P2197 | HO2S Signal Stuck Lean (Bank 2 / Sensor 1) o A FLA-617
P2198 | HO2S Signal Stuck Rich (Bank 2 / Sensor 1) o A FLA-623
P2270 | HO2S Signal Stuck Lean (Bank 1 / Sensor 1) o FLA-625
P2271 | HO2S Signal Stuck Rich (Bank 1 / Sensor 1) ) FLA-631
pP2272 | HO2S Signal Stuck Lean (Bank 2 / Sensor 2) o FLA-633
P2273 | HO2S Signal Stuck Rich (Bank 2 / Sensor 2) ) FLA-639
P2610 | ECM/PCM Internal Engine Off Timer Performance o A A FLA-641
U0001 | CAN Communication Malfunction (] A A FLA-644

NOTE

@®: MIL ON & MEMORY
A: MIL OFF & MEMORY
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DTC P0012 "A" CAMSHAFT POSITION-TIMING OVER-RETARDED (BANK 1)
DTC P0022 "A" CAMSHAFT POSITION-TIMING OVER-RETARDED (BANK 2)

COMPONENT LOCATION  esicsss:

\

Kok

Wﬁ

L"
ocv [Bank 2] ) OCV [Bank 1] g
/ ors |

GENERAL DESCRIPTION  e7op2srs

J

\j@

LGLG500A

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

DTC DESCRIPTION  ezo7ssct

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 PCM,the failure criteria is TRUE.
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Case 1 . Case 2
100% ! .
[ Commanded duty cycle is
i high or low (this should move
Duty cycle / the phaser).
0
Max position [~

Cam position  AAAAAAANAMAAAANANAN

Phaser is at "medium" pasitoiin
and’or is not moving

|

Time

LGLG100A

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.

DTC DETECTING CONDITION  ezore2ae

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

Case 1 + Duty Cycle > 90% « Engine Oil
Thresh « Duty Cycle < 10% . 8\?\\//T -
« Timing Counter > 80 . stuc
old value g Lo
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

e 2 Driving Cycles
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SCHEMATIC DIAGRAM  eerrssee

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C30-B) OCV [BANK 1]
(C92-1) 1 = Terminal Connected to Function
X—HZ& 162 'Cgri\rgllBa”k 1] 1 PCM C30-B (62) | OCV [Bank 1] control
2 2 Main Relay Battery Voltage (B+)
—— Main Relay
OCV [BANK 2]
(€922 OCV [BANK 2]
[61-OCV [Bank 2] Terminal Connected to Function
m 2 control 1 PCM C30-B (61) OCV [Bank 2] control
— —_* MainRelay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] e —

— 1

DOOHOODEOHDOO000O00000 )
DOBDDO SO DD DD DD DB DD

—
Q i1} )i] I i)l
(60696916D66(696E2636E V60N a6 s aa a3
DDDVO BRIV IDOIER )
c92-1 C92-2 J L LI
OCV [Bank 1] OCV [Bank 2] C30-B
PCM
SCMF16115L
SIGNAL WAVEFORM AND DATA  epssrrec

FR zav R 2B U This example shows a typical Crankshaft Position Sensor(CKPS)
£ R and Camshaft Position Sensor(CMPS) waveform at idle.
...... bbb bbb i, CMPS(BL) Signal

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.

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

EFBF600B

MONITOR DTC STATUS  essoo0ss

1. Check DTC Status
1) Connect scantool to Data Link Connector(DLC).

2) IG "ON".
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3)

4)

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

Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXEX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT /HISTORY
3.DIAG.STATUS: DIAGNOSIS FINISHED

NUHMEER OF DTC : 1 ITEHS

| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

5)

SCMF16159L
Is parameter displayed "Present fault"?

YES

» Go to "System Inspection” procedure.

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

SYSTEM INSPECTION  e77acres

Visual Inspection

1)
2)

3)

Check oil level is O.K.
Check oil is contaminated.

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  esssezor

1.

Check OCV
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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 12725

OIL CONTROL VALVE

DURATION UNTIL STOP KEY

METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

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

[STRT | [STOP|

5) Has a problem been found ?

YES

EGRF600H

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  epscssss

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.



FLA -92 FUEL SYSTEM

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

COMPONENT LOCATION  eanora72

LGLG501A

GENERAL DESCRIPTION  eo0826r9

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

DTC DESCRIPTION  eaearces

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

EB7F927C

Iltem

Detecting Condition

Possible cause

DTC Strategy

Determines if CAM target is aligned correctly to crank

Enable Conditions

No active faults

Thresh

Case 1

Real Offset Value < Min. Cam Offset
programmed in PCM

CKP

old value

Case 2

Real Offset Value ) Max. Cam Offset
programmed in PCM

Diagnosis Time

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

MIL On Condition

2 driving Cycles

S, CMPS

o« CVVT
e Timing Misalignment
« PCM

SCHEMATIC DIAGRAM

E40CE2FC

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

CKPS

CKPS (CO1) PCM (C30-B)
| i | = Terminal Connected to Function
:. : . 121 - CKPS [HIGH] 1 PCM C30-B (21) | CKPS [HIGH] Signal
I [}
P : ! ~ 2 PCM C30-B (41) | CKPS [LOW] Signal
— + 1 |_41 - CKPS [LOW] - -
S N L L ____ 3 Chassis Ground Sensor Shield
ts 1771

—

|

1]

1] i}

DOOOHDHOETEHEHDOO00060000 )
DOEDDODIDADD DY DDDE D)

)

6969686 )60E9646626 DG NacKsIaaaa2ed
GBI 96IENE 606916469626 )

Jv LT

C30-B
PCM

SCMF16109L

)
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FUEL SYSTEM

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

CMPS [BANK 1] PCM (C30-B) CMPS [BANK 1]
(C10-1) 5 Terminal Connected to Function
(18- GND 1 PCM C30-B (32) | Reference Voltage (+5V)
PCM C30-B (18 Sensor ground
[ [25- CMPS [Bank 1] Signal 2 18 9
3 PCM C30-B (25) CMPS [Bank 1] signal
1 E32 - Reference Voltage (+5V)
CMPS [BANK 2] CMPS [BANK 2
(C10-2) Terminal Connected to Function
2 E17 -GND 1 PCM C30-B (15) Reference Voltage (+5V)
2 PCM C30-B (17) Sensor ground
@ D 3 E4 - CMPS [Bank 2] Signal 3 PCM C30-B (24) CMPS [Bank 2] signal
1 ElS - Reference Voltage (+5V)

[HARNESS CONNECTORS]

C10-1

C10-2

CMPS [BANK 1] CMPS [BANK 2]

—_ [T

DODHOOBEEDDOO000O0O000
DODD DS DDDDND DD D TE DD

f i) )i =)

DODIOODIRIDOBHDODEDD
DOV IOETORRAVOIDOIEOR

Jv LT

C30-B
PCM

SIGNAL WAVEFORM AND DATA

.- CMPS(B1) Signal .

M zev

18 n3E

CKPS Slgnal

E9F99F59

_m |zoon| |cuns| |nEn0| |RECD| |r1E|~|u|

MONITOR DTC STATUS

E1D9C4AB

1. Check DTC Status

SCMF16108L

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
Cam phasing can be detected from offset variati

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

2) IG "ON".

tooth of CKPS.
on.

EFBF600B
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3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC's information from the
DTCs menu

4) Read "DTC Status" parameter.

1.1 DPIAGNOSTIC TROUBLE CODES PXXXX TITLE

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

HUMEERE OF DITC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L
5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esoisooc

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.
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SYSTEM INSPECTION  easeonse

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

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

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  esoar2ee
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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SPECIFICATION :

i 1. Sensor Power
2. Sensor Ground

3. CMPS Signal

rR Y 2.6V cH BIENHY
U I CKPS
inim Yo 1. CKPS Signal HIGH
8 TR [ 2. CKPS Signal LOW
HE — — 3. Shield ground
it

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

LGLG106A

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.

LJ| NOTE

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

[Timing Belt] [Cam (Bank 1)] [Cam (Bank 2)]

LGLG502A

2) Is the timing mark correctly aligned ?

YES
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» 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  epseer2

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

COMPONENT LOCATION  eonsr2s

CMPS [Bank 2]

LGLG503A

GENERAL DESCRIPTION  essoscos

Refer to DTC P0016.

DTC DESCRIPTION  ecroors

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.

DTC DETECTING CONDITION  eageraro

Item Detecting Condition Possible cause

« Determines if CAM(B2) target is aligned

DTC Strategy correctly to crank

Enable Conditions * No active faults
Case 1 » Real Offset Value < Min. Cam Offset
Thresh programmed in PCM * g\'j\P/_? CMPS(B2)
old value Case 2 « Real Offset Value » Max. Cam Offset « Timing Misalignment
programmed in PCM * PCM

» Continuous
Diagnosis Time (More than 6 offset learning failure for 36
offset learning )

MIL On Condition e 2 driving Cycles
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SCHEMATIC DIAGRAM  ee2ase04

Refer to DTC P0016.

SIGNAL WAVEFORM AND DATA  esseacor

Refer to DTC P0016.

MONITOR DTC STATUS  erscaoen

Refer to DTC P0016.

TERMINAL AND CONNECTOR INSPECTION  ezz7eser

Refer to DTC P0016.

SYSTEM INSPECTION  eerozrcs

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

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

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.



DTC TROUBLESHOOTING PROCEDURES

FLA -101

COMPONENT INSPECTION  esasees

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

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

SPECIFICATION :

rR M z.60v EEE ME zev

CKPS

-
000
N I\

- -

E==N|
000

[ HoLD |200ﬁ| |'cu1'15|'|ni:nd| |hEdn| '| HENU '|

4) Is the measured signal waveform O.K ?

YES

1. CKPS Signal HIGH
2. CKPS Signal LOW
3. Shield ground

1. Sensor Power
2. Sensor Ground
3. CMPS Signal

LGLG106A

» 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

» 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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REFERNCE :

[Timing Belt] [Cam (Bank 1)] [Cam (Bank 2)]

LGLG502A

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  esseirs

Refer to DTC P0016.
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DTC P0026 INTAKE VALVE CONTROL SOLENOID
CIRCUIT RANGE/PERFORMANCE (BANK 1)

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

COMPONENT LOCATION  eoooosss

O \
OCV[I;anKZ] ) = 3, ocv [B%kﬂ

=)

ors |

LGLG500A

GENERAL DESCRIPTION  esssenss

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

DTC DESCRIPTION  esaires

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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Case 1 Case 2
100%
L i Duty cycle is 'medium’
\ - ! and opposing phaser
] - directi d position.
Duty cycle | . o direction and position
i |
0 1 |
] ]
i i
Max position !
]
: i ‘\ Phaser has drifted to
- ! : maximum or minimum
Cam position ! ! position in spite of
i : duty cycle.
| |
: |
0 . l
Time

LGLG107A

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  e7srcecs

Item Detecting Condition Possible cause

DTC Strategy » Determines if oil control valve is stuck

» Valve cleaning not in progress

Enable Conditions « Offsets available

« Cam position » 50 CAD
Case 1 « Cam position Error > 20 CAD

Thresh » Timing counter > 56 count - Oll Pres§ure Loss
old value * OCV seizure
« Cam position < 5 CAD « PCM

Case 2 « Cam position Error > 20 CAD
« Timing counter » 56 count

» Continuous

Diagnosis Time (More than 0.75sec failure for every 56.25 sec. tests)

MIL On Condition e 2 driving Cycle

SPECIFICATION  esoorzz4

Resistance (Q) 6.7 ~ 7.7Q [207C(68°F)]
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SCHEMATIC DIAGRAM  esspoeaz
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C30-B) OCV [BANK 1]
(C92-1) 1 Terminal Connected to Function
62 - OCtV IlBank 1 1 PCM C30-B (62) | OCV [Bank 1] control
ntr
X_HZ& 2 contro 2 Main Relay Battery Voltage (B+)
—— Main Relay
OCV [BANK 2]
(€922 OCV [BANK 2]
El - OCV [Bank 2] Terminal Connected to Function
X—HZ& 5 control 1 PCM C30-B (61) | OCV [Bank 2] control
Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] f— —
— =
i
DOOHOEVEBONO 000600006 )
DODD DD DESBHDD DY DHBDEOD D
i} 11| Ji i i) D}
E9GIEIEVEEIEIEIEENENANaeNANas)aaE N
DOBDOEDELRVODIDHDDED) )
C92-1 c92-2 S LT
OCV [Bank 1] OCV [Bank 2] C30-B
PCM
SCMF16115L
SIGNAL WAVEFORM AND DATA  esessoe:
FR cHaon.2v ER MEs.8v FR cHavz2v NES [ME Ss.8V

MIN: 1Z2.9 UV AVE:! 13.9 UV HMaK: 15.8 Y

MIN:=-999.8mY AVE: 7.9V HAH: 15.6 V

FREQ: 666.67 H= DUTY: 75 %

ThoLD | m [UOLT| [GND | [CHNL] [NENU|

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

FREQ: 129.8A3 H= DUTY: 53 %

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

EGRF600T
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MONITOR DTC STATUS  easooeir

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PEEXX TITLE

= DTC TITLE

1.MIL STATUS: ON ./ OFF
Z.DTC STATUS: PRESENT HISTORY
3.DIAG.STATUS: DIAGNOEIE FINISHED

NMUMBER OF DTC : 1 ITEHNS
PART | | ERAS DT AL DTC CAUSE TO SYSTEM ERROR :@ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  escosass

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

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

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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» Go to " Power Circuit Inspection " as follow

POWER CIRCUIT INSPECTION  eeasorac

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 : B+

4. Is the measured voltage within specification ?
YES

» Go to " Control Circuit Inspection " procedure.

P Check that Fuse between Main Relay and OCV is open.

» Check open between main relay and OCV.

» Check short to ground between Main Relay and OCV.

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

CONTROL CIRCUIT INSPECTION  ezsacreo

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 : Approx. below 1V

4. Is the measured voltage within specification ?
YES

P Go to "System Inspection" procedure.

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

SYSTEM INSPECTION  eseoerrc
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 ?
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YES

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

» Go to "Component Inspection” procedure

COMPONENT INSPECTION  esrseoa
1. OCV Inspection
1) 1G "OFF" & Disconnect OCV connector.

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

SPECIFICATION :

Resistance (Q) 6.7 ~ 7.7Q [20C(68°F)]

1. OCV control
2. OCV power

o

SCMF16999L

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) IG "ON" & ENG "OFF"

3) Check that click sound can be heard when actuation operates with scantool.
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1.11 ACTUATION TEST 12/25|

OIL CONTROL VALVE

DURATION UNTIL STOP KEY

METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF YOU ARE READY *
SELECT TEST ITEM USING UP-DOUN 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.

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.

VERIFICATION OF VEHICLE REPAIR  eoososs7

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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IDTC P0030 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  eccaronr

/
4 AN
/ § ~ HO2S [Bank\ 1/Sensor 1] >

LGLG504A

GENERAL DESCRIPTION  e7psos3e

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

DTC DESCRIPTION  esssoia0

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

DTC DETECTING CONDITION  esossi

Item Detecting Condition Possible cause

DTC Strategy » Monitor the current through the heater

» Engine Running > 60 sec.
Enable Conditions » Heater Duty Cycle > 40%

« Max. Duty Cycle - Min. Duty Cycle < 5% oor onnection

* Contact Resistance

Threshold value « Filtered Heater Current < threshold value . :;'8\2/'5(31/51)

» Continuous
(More than 2.5 second failure for every 5 second test)

MIL On Condition » 2 Driving Cycles

Diagnosis Time
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SPECIFICATION  esoezns2

(REFERENCE ONLY)

Condition Current(A)

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

SCHEMATIC DIAGRAM  ecesosro

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
L’_I_H_I_I_/ 4 [0 - Heater [BL/S1] Control 1 PCM C30-B (49) HO2S [B1/S1] Signal
1 2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal ,
5 = 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) | Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
1 PCM C30-B (51 HO2S [B2/S1] Signal
L’_|_|_|_|_|_l 4 E? - Heater [B2/S1] Control (1) [ 1Sig
1 - _ 2 PCM C30-B (28) Sensor ground
|_|S= 9 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
[28 - GND 2
v PCM C30-B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
I_|_|_|_|_|_, E4 - Heater [B1/S2] Control
1 2 PCM C30-B (31) Sensor ground
Iz, :
I_S 5 150 - HO2S [B1/S2] Signal 3 Main Relay Battery Voltage (B+)
s [31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (C91-4) Main Relay HO2S [B2/S2]
3 Terminal Connected to Function
1 PCM C30-B (52 HO2S [B2/S2] Signal
L’_|_|_|_|_|_l 4 ES - Heater [B2/S2] Control (52) [ 159
1 - 2 PCM C30-B (29) Sensor ground
|_|S= 5 152 - HOZS [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
v [29-GND 4 PCM C30-B (73) | Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] Jo = Ty
e i
DOOHHODEBDH DO 00O00O006 )
(G0XEIEIENEENE4IENEIRDENEIRID26125)2423)222D) ]
i i )i = )
E069EEDEEIER641EIEEDENAN ST A6Kas a4Na3)a2)aD)
o112 Co1-3.4 ERECHEERCENEEDEERREE )
HO2S [Bank 1/Sensor 1] HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 1] HO2S [Bank 2/Sensor 2] ’J_L u_
C30-B
PCM

SCMF16110L
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SIGNAL WAVEFORM AND DATA  esosoo:

rR M esv 1.e0s [N GCE rR MR esv NE MEs.ev
MHIM:=358.4nV AVE: 213.7mV HaAH: 722.2nlU HIN: 23.8mU AVE: 383.2m0 HaX: 658.7ml

HIN: 39.8mV AVE: 1.9V Hax: 14.4 U HIN: 39.8mU AVE: 1.1V HaH: 14.6 U

[HOLD| [TIME] [GND | [CHNL] [MENU] ThoLD| m [voLT] [GND

Figl) The signal waveforms of front HO2S(the upper) and heater(the lower) at idle
Fig2) The signal waveforms of rear HO2S(the upper) and heater(the lower) at idle

| | CHNL | '| HENU '|

SCMF16158L

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

MONITOR DTC STATUS  erssesee

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG.STATUS: DIAGHNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

SCMF16159L
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5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esoocire

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 " Component Inspection " procedure.

COMPONENT INSPECTION  essazeir

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

2) Measure resistance between terminal 3 and 4 of HO2S(B1/S1)(Component Side)

Specification : 3.0 ~ 4.0Q [21°C(69.8°F)]

1. HO2S(B1/S1) Signal

2. Sensor Ground

3. HO2S(B1/S1) Heater Power
4. HO2S(B1/S1) Heater Control

SCMF16227L

3) Is the measured resistance within specification ?
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YES

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

VERIFICATION OF VEHICLE REPAIR  esaoor:

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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IDTC P0031 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 1)

COMPONENT LOCATION  escaizon

Refer to DTC P0030.

GENERAL DESCRIPTION  eesaasce

Refer to DTC P0030.

DTC DESCRIPTION  ecsipzar

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

DTC DETECTING CONDITION  esosesas

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

» Open or short to ground

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

SPECIFICATION  esspisec

Heater

Resistance (R ) 3.0 ~ 4.0Q [217T(69.8°F)]

SCHEMATIC DIAGRAM  excesscc

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA  eiss2roa

Refer to DTC P0030.

MONITOR DTC STATUS  eisssess

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION  essaatsc

Refer to DTC P0030.
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POWER CIRCUIT INSPECTION  ess7a962

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

3. Measure voltage between terminal 3 of HO2S(B1/S1) 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 HO2S(B1/S1) Heater power circuit then, go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  ecsossoe

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

2) Measure resistance between terminal 4 of HO2S(B1/S1) 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 HO2S (B1/S1) heater control circuit and go to "Verification of Vehicle Repair" pro-
cedure.

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

2) Measure resistance between terminal 4 of HO2S(B1/S1) harness connector and terminal C30-B (70) of PCM
harness connector.

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

YES

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

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

2) Measure resistance between terminal 3 and 4 of HO2S(B1/S1)connector (Component Side)

SPECIFICATION :

Heater

Resistance (R) 3.0 ~ 4.0Q [217T(69.8°F)]

1. HO2S(B1/S1) Signal

2. Sensor Ground

3. HO25(B1/S1) Heater Power
4. HO25(B1/S1) Heater Control

SCMF16163L

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.

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

VERIFICATION OF VEHICLE REPAIR esososes

Refer to DTC P0030.
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IDTC P0032 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 1)

COMPONENT LOCATION

EFE79781

Refer to DTC P0030.

GENERAL DESCRIPTION

E79B51DC

Refer to DTC P0030.

DTC DESCRIPTION

E1669157

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

DTC DETECTING CONDITION

EE656AA3

Diagnosis Time
10 seconds test)

(More than 5 seconds failure for every

Item Detecting Condition Possible cause
DTC Strategy » Detects a short to battery
* No disabling Faults Present
Enable Conditions * Engine Running .
» Poor Connection
. < <
11V = Battery Voltage = 16V  short to battery in control
Threshold value  short to battery circuit
» Continuous * HO2S(B1/S1)
« PCM

MIL On Condition » 2 Driving Cycles

SPECIFICATION

EBSFE3AB

Heater

Resistance (Q)

3.0 ~ 4.0Q [21°C(69.8°F)]

SCHEMATIC DIAGRAM

E08966A6

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA

E4237B7E

Refer to DTC P0030.

MONITOR DTC STATUS

E420D820

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0030.

E80CAGDA
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CONTROL CIRCUIT INSPECTION  ezrson02

1. IG "OFF" & disconnect HO2S(B1/S1) connector.

2. IG"ON" & ENG "OFF".

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

Specification : Approx. 0 V

4. Is the measured voltage within specification ?

YES

» Go to "Component Inspection”

procedure.

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

COMPONENT INSPECTION

E2CB890D

1. Check HO2S(B1/S1) Heater resistance.

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

2) Measure resistance between terminal 4 and 3 of HO2S(B1/S1)connector (Component Side)

SPECIFICATION :

Heater

Resistance (R )

3.0 ~ 4.0Q [21°C(69.8°F)]

2. Sensor Ground

1. HO2S(B1/S1) Signal

3. HO25(B1/S1) Heater Power
4. HO25(B1/S1) Heater Control

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, go to "Verification of Vehicle Repair" procedure.

NOTE

SCMF16163L

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

by PCM.
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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, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eisas:

Refer to DTC P0030.
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IDTC P0036 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  eassonsc

S [Bank 1/Sensor2] —
W [\ N

LGLG505A

GENERAL DESCRIPTION  esiopi73

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

DTC DESCRIPTION  ecepssas

Checking current from HO2S under detecting condition,if the heater current is below a certain threshold for more than
predeterminate time, PCM sets P0036. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consec-
utive 2 driving cycle.

DTC DETECTING CONDITION  eassserc

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

» Continuous
(More than 2.5 second failure for every 5 second test)

MIL On Condition e 2 Driving Cycles

Diagnosis Time
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SPECIFICATION  essrrose

(REFERENCE ONLY)

Condition Current(A)
Heater Current at 13.5V, 450C(842°F) Exhaust 052+01
SCHEMATIC DIAGRAM  eeeoreor
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
LFI_I—I_I—I—I 4 EO - Heater [B1/S1] Control 1 PCM C30-B (49) HO2S [B1/S1] Signal
1 2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal ,
2 = 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
PCM C30-B (51 HO2S [B2/S1] Signal
L’_I_I_I_I_I_/ 4 E? - Heater [B2/S1] Control ! ) [ 5ig
- . 2 PCM C30-B (28) Sensor ground
I_S ) 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
[28 - oND 4 PCM C30-B
v -B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
E4 - Heater [B1/S2] Control
1 - 2 PCM C30-B (31) Sensor ground
|_|S= ) 150 - HO2S [B1/S2] Signal 3 Main Relay Battery Voltage (B+)
v [31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (C91-4) Main Relay HO2s [B2/S2]
3 Terminal Connected to Function
1 PCM C30-B (52 HO2S [B2/S2] Signal
Lm 4 [73 - Heater [B2/52] Control 62 52525
1 = 2 PCM C30-B (29) Sensor ground
I_S 5 152 - HO2S [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
v [20-GND 4 PCM C30-B (73) | Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] L
N D)
n
2009091719119/ EE E D) )
(40EIEIENEIEEIEIEAEDEVEIE 226 25 24 23)22)eD) ]
1] (11} 1] i ) D)
60GIEIENEe1E5164)1696EDE0ASNAENaTXA6XaB a4X43424D)

BN EIBRIIIEIEIEDNEEE4E)66D )
J—L u,—

C30-B
PCM

C91-1,2 C91-34

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

SCMF16110L
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SIGNAL WAVEFORM AND DATA  erssoeos

FR M 6.5v 1.85 [E BN R EResv FEE EEs.ev
MIN:-358.4mU AVE: 213.7mU HMAX: 722.2nU0 MIN: 23.8mU AUE: 383.2nU MAX: 658.7mY

MIN: 39.8mV AVE: 1.9 ¥ Hax: 14,4 U HIN: 39.8mU AVE: 1.1V HaH: 14.6 U

[HOLD | [TIME] [GND | [CHNL] [HMENU] ThoLD | m [voLT] [GhD

Figl) The signal waveforms of front HO2S(the upper) and heater(the lower) at idle
Fig2) The signal waveforms of rear HO2S(the upper) and heater(the lower) at idle

| | CHNL | '| HENU '|

SCMF16158L

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

MONITOR DTC STATUS  essasosr

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT / HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL | DTC CAUSE TO SYSTEHM ERROR @ PXXXX

SCMF16159L
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5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  E1zese0s

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 " Component Inspection " procedure.

COMPONENT INSPECTION  earzor70
1. Check HO2S(B1/S2) Heater resistance
1) 1G "OFF" and disconnect HO2S(B1/S2) connector

2) Measure resistance between terminal 3 and 4 of HO2S(B1/S2)(Component Side)

Specification : 3.0 ~ 4.0Q [21°C(69.8°F)]

1. HO2S(B1/S2) Signal

2. Sensor Ground

3. HO2S(B1/S2) Heater Power
4. HO2S(B1/S2) Heater Control

SCMF16232L

3) Is the measured resistance within specification ?
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YES

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

P Substitute with a known - good HO2S(B1/S2) and check for proper operation.
If the problem is corrected, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eseesroe

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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FUEL SYSTEM

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

COMPONENT LOCATION  ep7isrsc

Refer to DTC P0036.

GENERAL DESCRIPTION  esopsoss

Refer to DTC P0036.

DTC DESCRIPTION  eczsazss

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

DTC DETECTING CONDITION  esszo103

Item Detecting Condition

Possible cause

DTC Strategy » Detects a short to ground or open

Enable Conditions * Engine Running

* No disabling Faults Present

e 11V < Battery Voltage < 16V

* Poor Connection
e Open in Power Circuit

Threshold value  short to ground or open circuit

e Open or short to ground
in control circuit

» Continuous

10 seconds test )

Diagnosis Time (More than 5 seconds failure for every

. HO2S(B1/S2)
« PCM

MIL On Condition » 2 Driving Cycles

SPECIFICATION  eeiersos

Heater

Resistance (Q)

3.0 ~ 4.0Q [21°C(69.8°F)]

SCHEMATIC DIAGRAM  ezsence

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  esosssss

Refer to DTC P0036.

MONITOR DTC STATUS  eszeeecc

1. Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0036.

E7779CB6
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POWER CIRCUIT INSPECTION  e4ra06co

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

3. Measure voltage between terminal 3 of HO2S(B1/S2) 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 HO2S(B1/S2) Heater power circuit then, go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  eroacoar
1. Check short to ground in harness.
1) IG "OFF" and disconnect HO2S(B1/S2) connector.

2) Measure resistance between terminal 4 of HO2S(B1/S2) 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 HO2S (B1/S2) heater control circuit and go to "Verification of Vehicle Repair" pro-
cedure.

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

2) Measure resistance between terminal 4 of HO2S(B1/S2) harness connector and terminal C30-B (74) of PCM
harness connector.

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

YES

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

COMPONENT INSPECTION  essessas

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

2) Measure resistance between terminal 3 and 4 of HO2S(B1/S2)(Component Side)
SPECIFICATION :

Heater

Resistance (Q) 3.0 ~ 4.0Q [217C(69.8°F)]

1. HO2S(B1/S2) Signal

2. Sensor Ground

3. HO2S(B1/S2) Heater Power
4. HO2S(B1/S2) Heater Control

SCMF16169L

3) Is the measured resistance within specification ?

YES

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

NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function 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, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR 1120008

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

COMPONENT LOCATION  esscrass

Refer to DTC P0036.

GENERAL DESCRIPTION  es7oozer

Refer to DTC P0036.

DTC DESCRIPTION  ecassoca

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

DTC DETECTING CONDITION  eescrsno

Item Detecting Condition Possible cause

DTC Strategy » Detects a short to battery

* No disabling Faults Present
Enable Conditions * Engine Running

e 11V < Battery Voltage < 16V = Poor Connection

 short to battery in control

Threshold value « short to battery circuit
Coni + HO2S(B1/S2)
« Continuous . PCM
Diagnosis Time (More than 5 seconds failure for every
10 seconds test )
MIL On Condition « 2 Driving Cycles
SPECIFICATION  eerrcosr
Heater
Resistance (R ) 3.0 ~ 4.0Q [217T(69.8°F)]

SCHEMATIC DIAGRAM  eessace2

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  eroorssa

Refer to DTC P0036.

MONITOR DTC STATUS  e7sszeis

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  eiscasos

Refer to DTC P0036.
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CONTROL CIRCUIT INSPECTION  ez4ccooe

1. IG "OFF" & disconnect HO2S(B1/S2) connector.

2. IG "ON" & ENG "OFF".

3. Measure voltage between terminal 4 of HO2S(B1/S2) harness connector and chassis ground.

Specification : Approx. 0 V

4. Is the measured voltage within specification ?

YES

» Go to HO2S(B1/S2) "Component Inspection” procedure.

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

COMPONENT INSPECTION

EOBA325D

1. Check HO2S(B1/S2) Heater resistance

1) 1G "OFF" and disconnect HO2S(B1/S2) connector

2) Measure resistance between terminal 3 and 4 of HO2S(B1/S2)(Component Side)

SPECIFICATION :

Heater

Resistance (R )

3.0 ~ 4.0Q [21°C(69.8°F)]

2. Sensor Ground

1. HO2S(B1/S2) Signal

3. HO2S(B1/S2) Heater Power
4. HO2S(B1/S2) Heater Control

3) Is the measured resistance within specification ?

YES

SCMF16169L

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

NOTE

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

by PCM.
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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(B1/S2) and check for proper operation.
If the problem is corrected, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esseosos

Refer to DTC P0036.
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IDTC P0050 HO2S HEATER CONTROL CIRCUIT (BANK 2 / SENSOR 1) |

COMPONENT LOCATION  erorcoss

LGLG506A

GENERAL DESCRIPTION  esseosee

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

DTC DESCRIPTION  ecasioce

Checking current from HO2S under detecting condition,if the heater current is below a certain threshold for more than
predeterminate time, PCM sets P0050. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consec-
utive 2 driving cycle.

DTC DETECTING CONDITION  es70800e

Item Detecting Condition Possible cause
DTC Strategy » Monitor the current through the heater
* Engine Running > 60 sec.
Enable Conditions » Heater Duty Cycle > 40%
¢ Max. Duty Cycle - Min. Duty Cycle < 5% » Poor Connection
. « HO2S(B2/S1)
Threshold value + Filtered O2 Heater Current < threshold value « PCM

» Continuous
(More than 2.5 second failure for every 5 second test)

MIL On Condition » 2 Driving Cycles

Diagnosis Time
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SPECIFICATION  eszscees

(REFERENCE ONLY)

Condition Current(A)

Heater Current at 13.5V, 450 C (842°F) Exhaust 025+ 01

SCHEMATIC DIAGRAM  esosees2

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
- HO2S [B1/S1] Si |
L 4 EO - Heater [B1/S1] Control ! PCM C30-B (49) 025 [BI/S1] Signal
1 2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal 3 Vo Rel T ——
5 o GND ain Relay attery Voltage (B+)
v =" 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
1 PCM C30-B (51 HO2S [B2/S1] Signal
L’_I_I_I_I_I_/ 4 E? - Heater [B2/S1] Control 61) [ 1519
1 - 2 PCM C30-B (28) Sensor ground
I_S ) 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
[28 - oND 4 PCM C30-B
v -B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
E4 - Heater [B1/S2] Control
1 - 2 PCM C30-B (31) Sensor ground
|_|S= 5 150 - HO2S [B1/52] Signal 3 Main Relay Battery Voltage (B+)
v {31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (Co1-4) ~ Main Relay HO2S [B2/S2]
Terminal Connected to Function

2 - HO2S [B2/S2] Signal

3
1 PCM C30-B (52 HO2S [B2/S2] Signal
Lm 4 [73 - Heater [B2/2] Control 62
1 PCM C30-B (29) Sensor ground
I—S [s
2

29 - GND

2
3 Main Relay Battery Voltage (B+)
4

v PCM C30-B (73) Heater [B2/S2] Control

Main Relay

[HARNESS CONNECTORS] o Y

o [
DOOHHOOHEDHDOO00O000000, )
DODDDDHDDHOD DD DD DD DN

] i )] =)

6969686 D606)6916626DEIASNASNA NacKasIaaaazaD
€I EIENEDNEE6EI6216D )

C91-1,2 C91-3,4
HO2S [Bank 1/Sensor 1] HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 1] HO2S [Bank 2/Sensor 2] ’J_L M

C30-B
PCM

SCMF16110L
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SIGNAL WAVEFORM AND DATA  escawso

rR M esv 1.e0s [N GCE rR MR esv NE MEs.ev
MHIM:=358.4nV AVE: 213.7mV HaAH: 722.2nlU HIN: 23.8mU AVE: 383.2m0 HaX: 658.7ml

HIN: 39.8mV AVE: 1.9V Hax: 14.4 U HIN: 39.8mU AVE: 1.1V HaH: 14.6 U

[HOLD| [TIME] [GND | [CHNL] [MENU] ThoLD| m [voLT] [GND

Figl) The signal waveforms of front HO2S(the upper) and heater(the lower) at idle
Fig2) The signal waveforms of rear HO2S(the upper) and heater(the lower) at idle

| | CHNL | '| HENU '|

SCMF16158L

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

MONITOR DTC STATUS  ensrerae

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG.STATUS: DIAGHNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

SCMF16159L
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5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eossasso

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 "Component Inspection” procedure.

COMPONENT INSPECTION  ecoizcer

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 : 3.0 ~ 4.0Q [21°C(69.8°F)]

1. HO2S(B2/S1) Signal

2. Sensor Ground

3. HO25(B2/S1) Heater Power
4. HO2S(B2/S1) Heater Control

SCMF16233L

3) Is the measured resistance within specification ?
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YES

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

VERIFICATION OF VEHICLE REPAIR  e72s0488

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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IDTC P0051 HO2S HEATER CIRCUIT LOW (BANK 2 / SENSOR 1)

COMPONENT LOCATION  eas02107

Refer to DTC P0050.

GENERAL DESCRIPTION  esaspaee

Refer to DTC P0050.

DTC DESCRIPTION  eso2ss14

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

DTC DETECTING CONDITION  esssesce

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

» Open or short to ground

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

SPECIFICATION  eeesrrco

Heater

Resistance (R ) 3.0 ~ 4.0Q [217T(69.8°F)]

SCHEMATIC DIAGRAM  esoi7z0e

Refer to DTC P0050.

SIGNAL WAVEFORM AND DATA  ecaprora

Refer to DTC P0050.

MONITOR DTC STATUS  erescros

1. Refer to DTC P0050.

TERMINAL AND CONNECTOR INSPECTION  eraeress

Refer to DTC P0050.
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POWER CIRCUIT INSPECTION  essssors

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

3. Measure voltage between terminal 3 of HO2S(B2/S1) 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 HO2S(B2/S1) Heater power circuit then, go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  esresaas

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

2) Measure resistance between terminal 4 of HO2S(B2/S1) 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 HO2S (B2/S1) heater control circuit and go to "Verification of Vehicle Repair" pro-
cedure.

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

2) Measure resistance between terminal 4 of HO2S(B2/S1) harness connector and terminal C30-B (67) of PCM
harness connector.

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

YES

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

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

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

Heater

Resistance (Q ) 3.0 ~ 4.0Q [217C(69.8°F)]

1. HO2S(B2/S1) Signal

2. Sensor Ground

3. HO25(B2/S1) Heater Power
4. HO25(B2/S1) Heater Control

SCMF16174L

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, 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.

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

VERIFICATION OF VEHICLE REPAIR  eorssi4s

Refer to DTC P0050.
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IDTC P0052 HO2S HEATER CIRCUIT HIGH (BANK 2 / SENSOR 1)

COMPONENT LOCATION  eoiracre

Refer to DTC P0050.

GENERAL DESCRIPTION  e2acarer

Refer to DTC P0050.

DTC DESCRIPTION  eesscaac

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

DTC DETECTING CONDITION  erscrae

Item Detecting Condition Possible cause

DTC Strategy » Detects a short to battery

* No disabling Faults
Enable Conditions * Engine Running

e 11V < Battery Voltage < 16V

« Poor Connection
e Short to battery in control

Threshold value » Short to battery

circuit

» Continuous

10 seconds test )

Diagnosis Time (More than 5 seconds failure for every

. HO2S(B2/S1)
« PCM

MIL On Condition » 2 Driving Cycles

SPECIFICATION  escrries

Heater

Resistance (Q)

3.0 ~ 4.0Q [21°C(69.8°F)]

SCHEMATIC DIAGRAM  erasszso

Refer to DTC P0050.

SIGNAL WAVEFORM AND DATA  essosonc

Refer to DTC P0050.

MONITOR DTC STATUS  e7scsrss

Refer to DTC P0050.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0050.

E4364E96
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CONTROL CIRCUIT INSPECTION  easasaze

1. IG "OFF" & disconnect HO2S(B2/S1) connector.

2. IG"ON" & ENG "OFF".

3. Measure voltage between terminal 4 of HO2S(B2/S1) harness connector and chassis ground.

Specification : Approx. 0 V

4. Is the measured voltage within specification ?

YES

» Go to "Component Inspection”

procedure.

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

COMPONENT INSPECTION

E7B3B30E

1. Check HO2S(B2/S1) Heater resistance

1) IG "OFF" and disconnect HO2S(B2/S1) connector

2) Measure resistance between terminal 3 and 4 of HO2S(B2/S1)(Component Side)

SPECIFICATION :

Heater

Resistance (R )

3.0 ~ 4.0Q [21°C(69.8°F)]

2. Sensor Ground

1. HO2S(B2/S1) Signal

3. HO25(B2/S1) Heater Power
4. HO25(B2/S1) Heater Control

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, go to "Verification of Vehicle Repair" procedure.

NOTE

SCMF16174L

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

by PCM.
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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, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esceairs

Refer to DTC P0050.
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IDTC P0056 HO2S HEATER CONTROL CIRCUIT (BANK 2 / SENSOR 2) |

COMPONENT LOCATION  esi71288

T oz \\/
HO2S [Bank 2/Sensor 2]
T

SCMF16176L

GENERAL DESCRIPTION  eczopcr2

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

DTC DESCRIPTION  essporss

Checking current from HO2S under detecting condition,if the heater current is below a certain threshold for more than
predeterminate time, PCM sets P0056. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consec-
utive 2 driving cycle.

DTC DETECTING CONDITION  esessoss

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

» Continuous
(More than 2.5 second failure for every 5 second test)

MIL On Condition « 2 Driving Cycles

Diagnosis Time
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SPECIFICATION  ezsroris

(REFERENCE ONLY)

Condition Current(A)

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

SCHEMATIC DIAGRAM  Eeisceeos

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
L’_I_I_I_I_I_/ 4 [70 - Heater [BL/S1] Control 1 PCM C30-B (49) HO2S [B1/S1] Signal
2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal .
2 = 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
1 PCM C30-B (51 HO2S [B2/S1] Signal
L’_|_|_|_|_|_l 4 E? - Heater [B2/S1] Control 1) ! I5ig
1 = ‘ 2 PCM C30-B (28) Sensor ground
|_|S= 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
2 [28 - GND
v = 4 PCM C30-B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
[74 - Heater [B1/S2] Control
2 PCM C30-B (31) Sensor ground
Iz, .
I_S 150 - HO2S [B1/S2] Signal 3 Main Relay Battery Voltage (B+)
2 [31- GND
v 12 4 PCM C30-B (74) Heater [B1/S2] Control
HO2S [B2/S2] (C91-4) Main Relay HO2S [B2/S2]
3 Terminal Connected to Function
1 PCM C30-B (52 HO2S [B2/S2] Signal
L’_|_|_|_|_|_l 4 E?, - Heater [B2/S2] Control (52) [ 1Sig
1 - 2 PCM C30-B (29) Sensor ground
|_|S= ) 152 - HO2S [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
v 20 - GND 4 PCM C30-B (73) | Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] Jom = Ty
n D)
] i
DOOHHOBEBDH DO 0000006 )
(G0GIEIENEEENHEIEIRDEICIRI 2612282322 2D)
i i )i =) )
E069EENGEIE6E4EIEIEDENANASATN6Xas a4)a3Na2)aD)
Co112 9134 ERECHEERCENEEDEERREE )
HO2S [Bank 1/Sensor 1] HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 1] HO2S [Bank 2/Sensor 2] ’J_L u_
C30-B
PCM

SCMF16110L
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SIGNAL WAVEFORM AND DATA  eoscoer

FR M 6.5v 1.85 [E BN R EResv FEE EEs.ev
MIN:-358.4mU AVE: 213.7mU HMAX: 722.2nU0 MIN: 23.8mU AUE: 383.2nU MAX: 658.7mY

MIN: 39.8mV AVE: 1.9 ¥ Hax: 14,4 U HIN: 39.8mU AVE: 1.1V HaH: 14.6 U

[HOLD | [TIME] [GND | [CHNL] [HMENU] ThoLD | m [voLT] [GhD

Figl) The signal waveforms of front HO2S(the upper) and heater(the lower) at idle
Fig2) The signal waveforms of rear HO2S(the upper) and heater(the lower) at idle

| | CHNL | '| HENU '|

SCMF16158L

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

MONITOR DTC STATUS  exsura

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT / HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL | DTC CAUSE TO SYSTEHM ERROR @ PXXXX

SCMF16159L
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5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  epoe2s00

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 " Component Inspection " procedure.

COMPONENT INSPECTION  esoerris

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

2) Measure resistance between terminal 3 and 4 of HO2S(B2/S2)(Component Side)

Specification : 3.0 ~ 4.0Q [21°C(69.8°F)]

Co1-4

1. HO25(B2/S2) Signal

2. Sensor Ground

3. HO2S(B2/S2) Heater Power
4. HO2S(B2/S2) Heater Control

SCMF16234L

2. Is the measured resistance within specification ?
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YES

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

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

VERIFICATION OF VEHICLE REPAIR  eessesee

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

COMPONENT LOCATION  eo7ss0se

Refer to DTC P0056.

GENERAL DESCRIPTION  ere22n4a

Refer to DTC P0056.

DTC DESCRIPTION  egssis0s

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

DTC DETECTING CONDITION  eezasoz2

Item Detecting Condition

Possible cause

DTC Strategy » Detects a short to ground or open

* No disabling Faults
Enable Conditions * Engine Running

e 11V < Battery Voltage < 16V

* Poor Connection
e Open in Power Circuit

Threshold value  short to ground or open circuit

e Open or short to ground
in control circuit

» Continuous

10 seconds test )

Diagnosis Time (More than 5 seconds failure for every

.« HO2S(B2/S2)
« PCM

MIL On Condition » 2 Driving Cycles

SPECIFICATION  epasrss

Heater

Resistance (Q)

3.0 ~ 4.0Q [21°C(69.8°F)]

SCHEMATIC DIAGRAM  ezeezsor

Refer to DTC P0056.

SIGNAL WAVEFORM AND DATA  exrrisra

Refer to DTC P0056.

MONITOR DTC STATUS  eesirmo2

Refer to DTC P0056.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0056.

ED10E4DC
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POWER CIRCUIT INSPECTION  ecrgasse

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

3. Measure voltage between terminal 3 of HO2S(B2/S2) 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 HO2S(B2/S2) Heater power circuit then, go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  easosa0s
1. Check short to ground in harness.
1) IG "OFF" and disconnect HO2S(B2/S2) connector.

2) Measure resistance between terminal 4 of HO2S(B2/S2) 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 HO2S (B2/S2) heater control circuit and go to "Verification of Vehicle Repair" pro-
cedure.

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

2) Measure resistance between terminal 4 of HO2S(B2/S2) harness connector and terminal C30-B (73) of PCM
harness connector.

Specification : Approx. below 1Q

3) Is the measured resistance within specification ?

YES

» Go to "Component Inspection™ procedure.



FLA -150 FUEL SYSTEM

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

COMPONENT INSPECTION  esiereec

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

2) Measure resistance between terminal 3 and 4 of HO2S(B2/S2)(Component Side)
SPECIFICATION :

Heater

Resistance (Q) 3.0 ~ 4.0Q [217C(69.8°F)]

I 2\/ 1\ 1. HO2S(B2/S2) Signal
N

/4\/3\ 2. Sensor Ground

LA AL 3. HO2S5(B2/S2) Heater Power

4. HO25(B2/S2) Heater Control

SCMF16180L

3) Is the measured resistance within specification ?

YES

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

NOTE

There is a memory reset function on scantool that can erase optional parts automatically detected and memorized
by PCM.
Before or after testing PCM on the vehicle, use this function 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, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR epoorces

Refer to DTC P0056.
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IDTC P0058 HO2S HEATER CIRCUIT HIGH (BANK 2 / SENSOR 2)

COMPONENT LOCATION  eseecree

Refer to DTC P0056.

GENERAL DESCRIPTION  esrociac

Refer to DTC P0056.

DTC DESCRIPTION  eisaienz

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

DTC DETECTING CONDITION  eosansss

Item Detecting Condition Possible cause

DTC Strategy » Detects a short to battery

* No disabling Faults
Enable Conditions * Engine Running

e 11V < Battery Voltage < 16V = Poor Connection

e Short to battery in control

Threshold value « Short to battery circuit
Coni + HO2S(B2/S2)
« Continuous . PCM
Diagnosis Time (More than 5 seconds failure for every
10 seconds test )
MIL On Condition « 2 Driving Cycles
SPECIFICATION  ernrsere
Heater
Resistance (R ) 3.0 ~ 4.0Q [217T(69.8°F)]

SCHEMATIC DIAGRAM  epacepzs

Refer to DTC P0056.

SIGNAL WAVEFORM AND DATA  ear7sens

Refer to DTC P0056.

MONITOR DTC STATUS  eoeipect

Refer to DTC P0056.

TERMINAL AND CONNECTOR INSPECTION  esrasics

Refer to DTC P0056.
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CONTROL CIRCUIT INSPECTION  eerssnce

1. IG "OFF" & disconnect HO2S(B2/S2) connector.

2. IG "ON" & ENG "OFF".

3. Measure voltage between terminal 4 of HO2S(B2/S2) harness connector and chassis ground.

Specification : Approx. 0 V

4. Is the measured voltage within specification ?

YES

» Go to "Component Inspection”

procedure.

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

COMPONENT INSPECTION

E516F026

1. Check HO2S(B2/S2) Heater resistance

1) 1G "OFF" and disconnect HO2S(B2/S2) connector

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

SPECIFICATION :

Heater

Resistance (R )

3.0 ~ 4.0Q [21°C(69.8°F)]

/2\/1\ 1. HO2S(B2/S2) Signal
NN 2. Sensor Ground
/4\/3\ 3. HO2S(B2/S2) Heater Power

4. HO2S(B2/S2) Heater Control

3) Is the measured resistance within specification ?

YES

SCMF16180L

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

NOTE

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

by PCM.
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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, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esrasrae

Refer to DTC P0056.
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DTC P0076 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 1)
DTC P0082 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 2)

COMPONENT LOCATION  ecsoasss

@ < X
ocv [?ankZ] L OCV [Bank 1]

ors [ )

LGLG500A

GENERAL DESCRIPTION  ecissat

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

DTC DESCRIPTION  eosse210

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.

DTC DETECTING CONDITION  eorsesc

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
« Enable Time delay = 0.5sec

» Poor Connection

* Open in Power Circuit

* Open or short to ground
Threshold value » Short to ground or open circuit in control circuit

« OCV

« PCM

Enable Conditions

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

MIL On Condition » 2 Driving Cycles
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SPECIFICATION

EF9008C7

6.7 ~ 7.7Q [20C(68°F)]

Resistance (R )

SCHEMATIC DIAGRAM

E6F09AA7

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
OCV [BANK 1] PCM (C30-B) OCV [BANK 1]
(C92-1) 1 Terminal Connected to Function
[62- OCtV I[Ba”k 1] 1 PCM C30-B (62) | OCV [Bank 1] control
contro
m 2 2 Main Relay Battery Voltage (B+)
——® Main Relay
OCV [BANK 2]
€922 OCV [BANK 2]
@1 - OCV [Bank 2] Terminal Connected to Function
X—HZ& 5 control 1 PCM C30-B (61) | OCV [Bank 2] control
Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] e —
i
DOHOHHOVEBHDOO0VO000006 )
DOHDIHODDDDODDHDODDDE
f i )i — )
E969EIEDEEIEAEIEIEIENENENAT A a9aNEaD)
EIIIIRDIEIENEDENEEIEIEDED )
c92-1 C92-2 S L0
OCV [Bank 1] OCV [Bank 2] C30-B
PCM
SCMF16115L
SIGNAL WAVEFORM AND DATA  essri2e4
FR cHav.2v EER MEs5.6v FE cHanzv S MEs.ev
MIN: 12,9 U AUE: 13.9 U Hax¥: 15.8 VY MIN:=-999.8m) AVE: 7.9 U HAa¥: 15.6 VY

FREQ: 129.83 H=z DUTY: 53 X%

FREQ: 666.67 Hz DUTY: 75

HOLD | m |.U0i..T |.|GI.'~ID '| IéHHLI '| HE.NU.|

2% [zoon] [curs] " [RECD] [MENU]

Fig. 1: Idle

Fig. 2 : Accelleration
EGRF602G
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The oil control valve is commanded by a pulse-width-modulated signal from the engine control unit. A duty cycle of zero
commands the cam phaser to its default position. A duty cycle of 100% commands the phaser to its maximum phased
position. When the phaser must be controlled to an intermediate position, the duty cycle is maintained in the region of
the ’hold position’. This is a medium duty cycle, usually between 35% and 65%, depending on temperature and voltage
conditions.

MONITOR DTC STATUS  eseoacer

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PEEXX TITLE

= DTC TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG.STATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L
5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  evoireic

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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YES

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

» Go to " Power Circuit Inspection " procedure

POWER CIRCUIT INSPECTION  esircsec

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

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

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

CONTROL CIRCUIT INSPECTION  essa77a9

1. Check short to ground in harness.
1) IG "OFF" and disconnect OCV connector.
2) IG "ON" & ENG "OFF".

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

Specification : Infinite

4) Is the measured resistance within specification ?

YES

P Go to "Check open in harness" as follows

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

1) IG "OFF" and disconnect OCV and PCM connector.
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2) [P0076] Measure resistance between terminal 1 of OCV harness connector and terminal C30-B (62) of PCM
harness connector.

[PO082] Measure resistance between terminal 1 of OCV harness connector and terminal C30-B (61) of PCM
harness connector.

Specification : Approx. below 1Q

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.

COMPONENT INSPECTION  eererzo2
1. Check OCV
1) 1G "OFF" and disconnect OCV connector.

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

SPECIFICATION :

Resistance (R) 6.7 ~ 7.7Q [20C(68°F)]

1. OCV control
2. OCV power

@

SCMF16998L

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.
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(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 UALVE

DURATION UNTIL STOP KEY

METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF
PRESS [STRT1, IF YOU ARE READY *
SELECT TEST ITEM USING UP-DOWN KEY

[STRT | [STOP|

EGRF602M

5) Does OCV generate click sound during acutation test ?

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 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  essnopss

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

COMPONENT LOCATION  eseseres

Refer to DTC P0076.

GENERAL DESCRIPTION  eseeeu2

Refer to DTC P0076.

DTC DESCRIPTION  eecoss04

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  eseaicos

Item Detecting Condition Possible cause

DTC Strategy » Detects a short to battery of OVC circuit

* No disabling Faults Present

Enable Conditions * Engine Running

* 11V < Ignition Voltage = 16V » Poor Connection
» Enable Time delay = 0.5sec » Short to battery in Control
Circuit
Threshold value » Short to battery . OCV
» Continuous « PCM
Diagnosis Time (More than 5 seconds failure for every

10 seconds test )

MIL On Condition » 2 Driving Cycles

SPECIFICATION  esesreas

Refer to DTC P0076.

SCHEMATIC DIAGRAM  eoesszs2

Refer to DTC P0076.

SIGNAL WAVEFORM AND DATA  ezorseer

Refer to DTC P0076.

MONITOR DTC STATUS  eseseese

Refer to DTC P0076.
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TERMINAL AND CONNECTOR INSPECTION  es7osesc

Refer to DTC P0076.

CONTROL CIRCUIT INSPECTION  eepreera

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  eroossss

1. Check OCV

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

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

SPECIFICATION :

Resistance (RQ)

6.7 ~ 7.7Q [207C(68°F)]

1. OCV control
2. OCV power

@

3) Is the measured resistance within specification ?

YES

» Go to "OCV Actuation Test" as follows.

SCMF16998L

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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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  e24000:

Refer to DTC P0076.
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DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  essarrec

MAFS & IATS

SCMF16185L

GENERAL DESCRIPTION  eirisze

The Mass Air Flow Sensor (MAFS) is located between the air cleaner assembly and the throttle body. The MAFS uses
a hot film type sensing element to measure the mass of intake air entering the engine. This hot film type air flow sensor
consists of a hot film sensor, housing and metering ducts. Mass air flow rate is measured by detection of heat transfer
from a hot film probe. The change in air flow rate causes change in the amount of heat being transferred from the hot
film probe surface to the air. A large amount of intake air represents acceleration or high load conditions while a small
amount of intake air represents deceleration or idle. The mass of intake air should increase at acceleration and be stable
during constant engine speed. The ECM uses this information to determine the injection duration and ignition timing for
the desired air/fuel ratio.

DTC DESCRIPTION  cossso00

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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DTC DETECTING CONDITION  essoezst

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

e Engine Coolant Temperature = 60T

» 600rpm < Engine Speed < 3000rpm

 Air Conditioning Clutch not transitioning

» Torque Control is not Active

 Traction Control is not Active

» Brake switch is not active

e 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%

» Poor connection
« Open or short in harness
« Clogged air cleaner

e Cam phasing control changes < 10% * MAFS
* MAP/TPS Rationality High Power Condition « PCM
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
» Continuous
Diagnosis Time (More than 75 seconds failure for every
125 seconds test)
MIL On Condition » 2 driving cycles
SPECIFICATION  erseozer
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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486.0 kg/h 8,738Hz
666.0 kg/h 9,644Hz
900.0 kg/h 10,590Hz

SCHEMATIC DIAGRAM  esoreaso

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C13) PCM (C30-A)
2 » After Main Relay Terminal Connected to Function
1 E7 - MAFS Signal 1 PCM C30-A (47) MAFS Signal
_I___|Z|p_j GND _ 2 Mal.n Relay Battery Voltage (B+)
= _: |44 - IATS Signal 3 Chassis Ground Ground
5 [53-GND 4 PCM C30-A (44) IATS Signal
5 PCM C30-A (53) Sensor Ground
[HARNESS CONNECTORS] = —

€8N NBAA(XeXTXeXEXeX3X2X D) )
DELYDBEREDNDDY DB E L)

/g Vr=wr V ! m m EJ
90000

PELVCECEERDCEEIDEBRDE)

)
C13 JJ
C30-A
MAFS & IATS PCM

SCMF16104L

MONITOR DTC STATUS  escoseac

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

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

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXEXX TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT < HISTORY
3.DIAG.STATUS: DIAGNOZEIE FINISHED

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L
5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  erseeeer

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  ecssrcct

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
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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  e7eesss

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 "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  essearse

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.

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

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.)

FR MRy 1.6v JEE ciBA.SV FE M 1.0v R cHiBB.5V
MIN: 123.1mU AVUE: 2.4 U MAX: 5.3 V MIN: 123.1mU AVE: 2.1 U HA¥: 5.1V

FREQ: Z.598 KH= DUTY: 48 % IFRELQ : 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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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  eissrees

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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IDTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT

COMPONENT LOCATION  easzp299

Refer to DTC P0101.

GENERAL DESCRIPTION  ecaszess

Refer to DTC P0101.

DTC DESCRIPTION  esesacoa

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  erosssez

Item Detecting Condition Possible cause

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

» Engine Speed = 500 rpm

» Engine Running Time = 5 second

* Ignition Voltage = 11V

» Conditions met delay time = 1 second

Enable Conditions
Poor Connection
Open or short in harness

Threshold value « MAF frequency signal < 1000Hz I\P/lél\ljls
» Continuous
Diagnosis Time (More than 75 second failure for every
125 second tests )
MIL On Condition » 2 Driving Cycles

SPECIFICATION  eescisrs

Refer to DTC P0101.

SCHEMATIC DIAGRAM  eawaoro

Refer to DTC P0101.

MONITOR DTC STATUS  esarioe:

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  erzescro

Refer to DTC P0101.
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POWER CIRCUIT INSPECTION  eoierres

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  eog7ienc
1. Check voltage
1) IG "OFF" and disconnect MAFS connector.
2) 1G "ON' & ENG "OFF".

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?

YES

» Go to "Ground circuit inspection" procedure.

» If the measured voltage is "0", go to "Check open in harness" as follows. If the measured voltage is over "5V",
go to " Check short to battery in harness" as follows.

2. Check short to battery in harness
1) IG "OFF" and disconnect MAFS and PCM connector.
2) Measure resistance between terminal 1 and 2 of MAFS harness connector.

3) Measure resistance between terminal 1 and 4 of MAFS harness connector.

Specification : Infinite

4) Is the measured resistance within specification ?

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

» Repair short to battery in harness and go to "Verification of Vehicle Repair" procedure.
3. Check short to ground in harness
1) 1G "OFF" and disconnect MAFS and PCM connector.

2) Measure resistance between terminal 1 of MAFS harness connector and chassis ground.

Specification : Infinite

3) Is the measured resistance within specification ?
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 C30-A (47) of PCM harness
connector.

Specification : Approx. 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  eocoases

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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» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  essoress

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.)

rE MR 1.av [ EEPfR cHBA.SU FR OBy 1.6v JEXS ciBeasv
MIN: 123.1mU AUE: 2.4 U MAX: 5.3 U MIN: 123.1mU AVE: 2.1 U MAX: 5.1V

FREQ: Z.58 KH= DUTY: 48 % FREQ: 4.55 KH= DUTY: 46 %

[zoon] [CURS|  [RECD] [MENU]| _m [zooM| [CURS|  [RECD] [MENU|
Fig. 1: Idle

Fig. 2 : Acceleration

EGRF603D

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

YES
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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

» 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  eserszes

Refer to DTC P0101.



DTC TROUBLESHOOTING PROCEDURES FLA -175
IDTC P0103 MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT

COMPONENT LOCATION  esposees

Refer to DTC P0101.

GENERAL DESCRIPTION  ecosasps

Refer to DTC P0101.

DTC DESCRIPTION  esosssso

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  eprazsa

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

e 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  ers1a027

Refer to DTC P0101.

SCHEMATIC DIAGRAM 202,74

Refer to DTC P0101.

MONITOR DTC STATUS  esrose2s

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  eeeosrcs

Refer to DTC P0101.

GROUND CIRCUIT INSPECTION  eosaacss

1. 1G "OFF"
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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  e6pessss

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.)
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FR

FR

MR 1.ev IEEPE cHBA.SVY
MIN: 123.1mU AVE: 2.4 VU HAX: 5.3 V

2.58 KHz  DUTY: 48 X

FREQ:

4.55 KHz  DUTY: 46 &

MR 1ev JHIRY ciBASU
MIN: 123.1mU AVE: 2.1 U MAX: 5.1V

FREQ :

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

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 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.

ECC266EC
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DTC P0106 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT RANGE/PERFORMANCE

COMPONENT LOCATION  eboosess

ETC Module (TPS + ETC Motor)

SCMF16192L

GENERAL DESCRIPTION  erascesc

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  esr7esc

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.
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DTC DETECTING CONDITION  eoasnssa

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

e Engine running

Disabling faults present

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

Enable

Case 2

Deceleration conditions

< 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

» 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

* No MIL ON (DTC only)

Poor connection

Open or short in harness

MAPS
PCM

SPECIFICATION

EFAF42F3

Pressure (kPa) 20 35 60

95

101.32

Voltage (V)

0.789 1.382 2.369

3.75

Tolerance (V) + 0.045
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SCHEMATIC DIAGRAM  esseaezs

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS (C90) PCM (C30-B)
4 54 _GND Terminal Connected to Function
5 ~ 1 PCM C30-B (8) MAPS Signal
<__|Zp 111 - Reference Voltage (+5V) 2 PCM C30-B (11) | Reference Voltage (+5V)
L [8 - MAPS Signal 3
4 PCM C30-B (34) Sensor ground
n D)

[HARNESS CONNECTORS] = @

DOOHHOOOHEDHDO00000000, )
DOBDDOLHODDDDEHDDDE DD

i} 1] 1| —

6969686 D60/E969163)6216 DEIASNAgN NacXasIaaaazaD
€I BITN AT EENENE0E91646 626D )

J LT

MAPS C30-B
PCM

=i

= =

T N T

C90

SCMF16105L

SIGNAL WAVEFORM AND DATA  escocsss
FR [ 2.8 U R z.ev

MIN: 135.8mV AVE: 1.3 V HaXx: 4.5 VY
MIN: 15.8mY AVE: 2.1V HNax: 4.6 Y

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

EGRF6030

Itis necessary that MAPS should be checked along with TPS. Because The MAP/TPS Rationality Diagnostic is comprised
of two tests. A deceleration test is performed to provide a robust method for detection of an altitude compensated MAP
value that is too high for the deceleration condition. The second test compares the altitude compensated MAP value to
both high and low limits, dependent upon throttle position and engine speed. When the MAP value is out of the threshold
range, the MAP/TPS system is determined to be failed.

MONITOR DTC STATUS  eeeorce:

1. Check DTC Status
1) Connect scantool to Data Link Connector(DLC).

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

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES PXXXX TITLE

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

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR :@ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ecssreee

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  eoocass0

1. IG "OFF" and disconnect MAPS connector.
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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  eogs7aaa

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
P 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  esssceen
1. Check voltage
1) 1G "OFF" and disconnect MAPS connector.
2) IG "ON" & ENG "OFF"

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.
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» Repair short to battery in harness and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) IG "OFF" and disconnet MAPS and PCM connector.

2) Measure resistance between terminal 1 of MAPS harness connector and terminal C201-2 (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  eaopsaas

1. Check MAPS Performance
1) IG "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

FR [0l 2.8 v Il 2.0 v

MIN: 135.8mVY AVE: 1.3 ¥V HaX: 4.3V
MIN: 15.8mV AVE: 2.1V HMaXx: 4.6 U

C90
1=l
0 [l 0 1. MAPS Signal
Y,-Y,Y.
KAL/\S /UCZ /gj g [\/IAPS Power

4. MAPS Ground

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

SCMF16197L
4) Is the measured signal waveform(MAP/TPS Rationality) O.K ?

YES
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» Go to "Check PCM" as follows.

» 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.

2. Check PCM

1)
2)
3)

4)

5)

IG "OFF" disconnect MAPS connector
Connect Scantool and IG "ON" & ENG "OFF"
Select simulation function on scantool.

Simulate voltage at terminal 1 of MAPS harness connector.

1.5 3ITHU-3CaAN

= [MAF 8.8 g/= i
»* (3 3.6 psi
C90
* |RPH A
o8 5 o nesan 1. MAPS Signal
pEl | m e 2. MAPS Power
v 0000
SIMULATION OF VOLTAGE S /u\ - 4. MAPS Ground

1.82 V

( CH B ONLY )
[METR]| [SIML| [ + || — |[F1x |

SCMF16198L

Does the signal value of MAP 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  e72sa7a0

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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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 P0107 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT LOW INPUT

COMPONENT LOCATION  esscosos

Refer to DTC P0106.

GENERAL DESCRIPTION  esscasss

Refer to DTC P0106.

DTC DESCRIPTION  ecor792s
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  ecszeos2

Item Detecting Condition Possible cause
» This code detects a continuous short to low or open
DTC Strategy in either the signal circuit or the MAP
* No TPS Active Fault Present
* Ignition Voltage = 11V
Case 1 » Engine Speed < 1000rpm
Enable * Throttle Position = 0% + Connecting condition
Condi- : * Open or short to ground
tions * No TPS Active Fjult Present in power circuit
Case 2 * Ignition Voltage = 11V « Open or short to ground
e Engine Speed > 1000rpm in signal circuit
» Throttle Position = 30% « MAPS
Threshold value « MAP Signal < 0.25V " PCM
» Continuous
Diagnosis Time (More than 2.5 seconds failure for every
5 seconds test )
MIL On Condition » 2 Driving Cycle

SPECIFICATION  epsoeazc

Refer to DTC P0106.

SCHEMATIC DIAGRAM  eseceies

Refer to DTC P0106.

SIGNAL WAVEFORM AND DATA  essecsre

Refer to DTC P0106.
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MONITOR DTC STATUS  essssoe

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION  e7sozose

Refer to DTC P0106.

POWER CIRCUIT INSPECTION  ecatse22
1. 1G "OFF"
2. Disconnect MAPS connector.

3. 1G "ON"

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

Specification : Approx. 5V

5. Is the measured voltage within specification ?
YES
» Go to "Signal Circuit Inspection” of MAPS.

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

SIGNAL CIRCUIT INSPECTION  Eesssp3s

1. Check short to ground in harness.
1) IG "OFF"
2) Disconnect MAPS and PCM connector.

3) Measure the resistance between terminal 1 of MAPS harness connector and ground.

Specification : Infinite

4) Is the measured resistance within the specification?
YES

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.
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3) Measure the resistance between terminal 1 of MAPS harness connector and terminal C30-B (8) of PCM harness
connector

Specification : Approx. below 1 Q

4) Is the measured resistance within the specification?
YES

» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  espiscss

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

rr [N 2.8 v O 2.0 v

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

C90
N % N
ol ] 1. MAPS Signal
YL Y5 Y-
KAL /\3 /U\Z /\L:'I.] g [\/IAPS Power

4. MAPS Ground

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

SCMF16197L

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

YES

» Go to "Check PCM".
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P After replacing MAPS with new one, if it operates normally, replace MAPS and go to "Verification of Vehicle
Repair".

2. Check PCM

1)
2)
3)

4)

5)

IG "OFF" disconnect MAPS connector
Connect Scantool and IG "ON" & ENG "OFF"
Select simulation function on scantool.

Simulate voltage at terminal 1 of MAPS harness connector.

1.5 SINU-3CAN

% |MAF 8.8 geos | B
AP 3.6 psi
C90
* |RPH A
b ib=<i 1. MAPS Signal
* (BARO 14  psi u ﬂmﬂmﬂ 2. MAPS Power
x @\@\@@ 3.-
SIMULATION OF VOLTAGE = A A — 4. MAPS Ground

1.82 U

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

SCMF16198L

Does the output voltage response to the change of signal by simulation?
YES

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

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

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  escseze

Refer to DTC P0106.
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FUEL SYSTEM

DTC P0108 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT HIGH INPUT

COMPONENT LOCATION  escesose

Refer to DTC P0106.

GENERAL DESCRIPTION  ecresars

Refer to DTC P0106.

DTC DESCRIPTION

E7F708B4

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  escoerso

Iltem

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

Refer to DTC P0106.

EABABEO1

SCHEMATIC DIAGRAM  ecozerec

Refer to DTC P0106.

SIGNAL WAVEFORM AND DATA  esiusia

Refer to DTC P0106.
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MONITOR DTC STATUS  ecopasss

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0106.

POWER CIRCUIT INSPECTION  eresiass

1. I1G "OFF"
2. Disconnect MAPS connector

3. 1G "ON"

E6706E2D

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.

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

GROUND CIRCUIT INSPECTION  eceanzio

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

3. IG"ON" & ENG "OFF"

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

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

Specification : "A" - "B" = : Approx. below 200mV

6. Is the measured voltage within specification ?
YES

» Go to "Signal Circuit Inspection” procedure.

» Repair contact reistance or open in harness and then go to "Verification of Vehicle Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  e772rsse

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  errocass

1. MAPS performance test

1) IG "OFF"

2) Connect scantool to Data Link Connector(DLC) and select "Oscilloscope" then, connect probes to output signal
lines of MAPS and TPS.Turn engine "ON" and monitor the waveforms accelerating or decelerating

3) 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

Pressure (kPa) 20 35 60 95 101.32
Voltage (V) 0.789 1.382 2.369 3.75 4
Tolerance (V) + 0.045
FR (Ml 2oy HEES R 2.0 v
MIN: 135.8mnU AVE: 1.3 Vv HAaH: 4.5 U
MIN: 15.8mnU AVE: Z.1 U HaH: 4.6 U
. . . . . . . . . . . . . . Cgo
0 % il
] ) 1. MAPS Signal
Y,Y Y
4|1_' /\3 /LI\Z /\3) g MAPS Power

4. MAPS Ground

SCMF16197L
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» 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)
2)
3)

4)

5)

IG "OFF" disconnect MAPS connector
Connect Scantool and IG "ON" &amp;amp;amp;amp;amp;amp;amp; ENG "OFF"
Select simulation function on scantool.

Simulate voltage at terminal 1 of MAPS harness connector.

1.5 SIHU-3CAN

* |MaF 8.8 gr= 4
* (13 3.6 psi
C90
* (RPH a
o8 5 o nes=an 1. MAPS Signal
rEi | @ o L1 o 2. MAPS Power
Y (a)3)2]1) 3.
SIMULATION OF VOLTAGE A /u\/ = 4. MAPS Ground

1.82 V

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

SCMF16198L

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 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  essopasa

Refer to DTC P0106.
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IDTC P0110 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT

COMPONENT LOCATION  e2s39cs7

s |
e iy

MAFS & IATS

SCMF16185L

GENERAL DESCRIPTION  espagaze

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

DTC DESCRIPTION  eacrazes

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  e7psssza

Item Detecting Condition

Possible cause

* Start Test: Monitors the difference between
Case 1 max and min IAT in order to detect movement
DTC in IAT for a certain time.

Strategy « Drive test: Performs the max and min delta check
Case 2 while driving under load for a length of time
followed by an idle for a certain time.

« Engine soaked time > 360min
< Engine Running State

Enable Conditions + No disabling fault present

« |AT stored previous trip

* No IAT Tests pending

* Max IAT - Min IAT < 3T

Case 1
Thrl‘;Sh « Start Test Counter = 120
0

value Case 2 * Max IAT - Min IAT < 3T
* |dle Test Counter = 120

MIL On Condition * No MIL ON (DTC only)

Poor connection

Open or short in harness
IATS

PCM

SPECIFICATION  Eursees

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
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SCHEMATIC DIAGRAM

E383B48B

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C13) PCM (C30-A)
2 » After Main Relay Terminal Connected to Function
1 E7 - MAFS Signal 1 PCM C30-A (47) MAFS Signal
_|Z_ 3 GND 2 Main Relay Battery Voltage (B+)
— _:P 4 E4 - IATS Signal 3 Chassis Ground Ground
5 53 -GND 4 PCM C30-A (44) IATS Signal
5 PCM C30-A (53) Sensor Ground
[HARNESS CONNECTORS] - L
| — —II
DOETEEREEIVO0666006000 )
— DEEYDELEENDDEY LB ERG)
Y 17=17 Y ¢ m m =)
0060006 et o CCLCECEE0
BB A X AN 969686 DE6169646362E D )
TT J
C13 e
C30-A
MAFS & IATS PCM

SCMF16104L

SIGNAL WAVEFORM AND DATA

E74A022E

FR CHAB.5V 28 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 DTC STATUS  eaesscss

1. Check DTC Status

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

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

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES PXXXX TITLE

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

NUMBEE OF DTC : 1 ITEHS
PART | [ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  epassses

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.
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FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  eeszesss

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

» 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  errrsncr

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

EF987E04

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 (k)

Temp. (C/°F)

Resistance (k)

-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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C13
1. MAFS Signal
2. MAFS Power
112 X3 45 3. MAFS Ground
| 4. IATS Signal

5. 1ATS Ground

Q)

SCMF16204L

3) Is the measured resistance within specification ?
YES
» Go to "Check PCM" as follows.
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.
1.5 SIHU-3CAN
&
SN INTAKE AIR TEHNP 44.8 °F
ETC SYSTEHM VALUE 4.1 %
BATTERY WOLTAGE 14.3 V c13
COOLANT 197.6°F — L. MAFS Signal
= SH—— 2. MAFS Power
VN~ 3. MAFS Ground
STHULATION OF VOLTAGE CEGED || 3 irssom
5. IATS Ground
C CH B ONLY 2
[METR| |SINML| | + || — |[F1x |
SCMF16205L
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  eazesose

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 PO111 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eesseeso

Refer to DTC P0110.

GENERAL DESCRIPTION  eaisoesc

Refer to DTC P0110.

DTC DESCRIPTION  eeassoss

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 stored.

DTC DETECTING CONDITION  essz01a7

Item Detection condition Possible cause

* Skew Low Test: Monitors the difference between
Case 1
DTC the startup coolant and IAT values

Strategy Case 2 + Skew High Test: Monitors the difference between
the startup IAT and coolant values

« Engine soaked time = 360min

e Engine running state

« No disabling faults present

« |AT stored previous trip

« 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

Case 1

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

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

» Continuous
(More than 1.25 second failure)

MIL On Condition * No MIL ON (DTC only)

Diagnosis Time

SPECIFICATION  esopsrss

Refer to DTC P0110.
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SCHEMATIC DIAGRAM  eocossoe

Refer to DTC P0110.

SIGNAL WAVEFORM AND DATA  eesseoso

Refer to DTC P0110.

MONITOR DTC STATUS  esorseon

Refer to DTC P0110.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0110.

SIGNAL CIRCUIT INSPECTION  ercsaice

1. IG "OFF" and disconnect IATS connector.

2. 1G "ON" and ENG "OFF"

E978E804

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  epsssas

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

1. Check resistance of IATS

E44DDF98

1) IG "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/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
C13

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

1)2)3 L4 L5

Q)

3) Is the measured resistance within specification ?

SCMF16204L

YES

» Go to "Check PCM" as follows.

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.
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1.5 SINMU-5CaAN

F
N INTAKE AIR TEHFP 44.8 °F

ETC SYSTEM VALUE 4.1 %

BATTERY VOLTAGE 14.3 U c13

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

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

SIMULATION OF VOLTAGE

3.8 U

( CH B ONLY )
[METR] [SINL| | + || — ||Fixg |

=
-
N N N N

SCMF16205L

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  erasaz0r

Refer to DTC P0110.
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IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT

COMPONENT LOCATION  ecasrass

Refer to DTC P0110.

GENERAL DESCRIPTION  enossonc

Refer to DTC P0110.

DTC DESCRIPTION  esrossso

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  esoscsoo

Possible Cause

Item Detecting Condition
DTC Strategy . Th|s_ code detgcts a .con.tmuous short to ground
in either the signal circuit or the sensor
< Engine running state
Enable- Case 1 « No Vehicle speed sensor fault
Condi- * Vehicle speed » 50kph(30mph)
tions Case 2 « Engine running time » 120 sec. or Time from
IG "OFF" to IG "ON" > 360 min.
Threshold value + Intake air temperature sensor’s voltage < 0.1V
« Continuous
Diagnosis Time (More than 10 seconds failure for every
20 seconds test)
MIL On Condition « 2 Driving Cycles

Poor connection

Short to ground in harness
IATS

PCM

SPECIFICATION  earraac0

Refer to DTC P0110.

SCHEMATIC DIAGRAM  ezenzosc

Refer to DTC P0110.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0110.

MONITOR DTC STATUS  er2acies

Refer to DTC P0110.

E05C8192
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TERMINAL AND CONNECTOR INSPECTION  eossesss

Refer to DTC P0110.

SIGNAL CIRCUIT INSPECTION  eessiars
1. Check voltage
1) 1G "OFF" and disconnect IATS connector.
2) 1G "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?
YES

» Go to "Component Inspection” procedure.

» Go to " Check short to ground in harness" procedure.
2. Check short to ground in harness
1) 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  es210cee

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 :

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

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

SCMF16204L

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

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

C CH B ONLY )

[METR| |SINML| | + || — |[F1x |

-

-

006000
N AN N SN

3) Is the measured resistance within specification ?
YES

» Go to "Check PCM" as follows.

| NO_

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

SCMF16205L
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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 esresrie

Refer to DTC P0110.
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IDTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT

COMPONENT LOCATION  esseecr2

Refer to DTC P0110.

GENERAL DESCRIPTION  esrssrc

Refer to DTC P0110.

DTC DESCRIPTION

ECA49F73

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  esaonese

Item

Detecting Condition

Possible cause

DTC Strategy

This code detects a continuous short to high in
either the signal circuit or the sensor

Enable Conditions

No vehicle speed sensor fault

No ECTS fault

No MAFS fault

Vehicle speed < 25 kph (9.3 mph)

Intake airflow < 15 g/s

50°C (122°F) and Engine running time > 120
s or Time from IG "OFF" to IG "ON" > 360
min and ECT ) -10°C (14°F)

Engine running state

Threshold value

Intake air temperature sensor’s voltage > 4.9V

Diagnosis Time

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

MIL On Condition

2 Driving Cycles

Poor connection

Open or short to battery
in harness

Open in ground harness
IATS

PCM

SPECIFICATION  eopsrrs

Refer to DTC P0110.

SCHEMATIC DIAGRAM  es1pacos

Refer to DTC P0110.

SIGNAL WAVEFORM AND DATA  essesse

Refer to DTC P0110.

MONITOR DTC STATUS  ercozsis

Refer to DTC P0110.
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TERMINAL AND CONNECTOR INSPECTION  esos720

Refer to DTC P0110.

SIGNAL CIRCUIT INSPECTION  eipsocos
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 C30-A (44) of PCM harness connector.

Specification : below 1Q

3) Is the measured resistance within specification?
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YES

» Go to "Ground Circuit Inspection” procedure.

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

GROUND CIRCUIT INSPECTION  esco613¢

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.

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

COMPONENT INSPECTION

1. Check IATS

E544C3E7

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

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

SPECIFICATON :

Temp. (C/I°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
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C13
1. MAFS Signal
2. MAFS Power
112 3 4.3 3. MAFS Ground
| 4. IATS Signal

5. IATS Ground

Q)

SCMF16204L

3) Is the measured resistance within specification ?
YES
» Go to "Check PCM" as follows.
» Substitute with a known - good IATS and check for proper operation. If the problem is corrected, replace IATS
and go to "Verification of Vehicle Repair" procedure.
2. Check PCM
1) 1G "OFF" and connect scantool.
2) Disconnect IATS connector and connect probe to terminal 4 of IATS harness connector.
3) IG "ON" and ENG "OFF" and simulation Function on scantool.
4) Simulate voltage at terminal 4 of IATS harness connector.
1.5 SIHU-3SCAN
&
BN INTAKE AIR TENP 44.8 °F
ETC SY¥Y3TEH VALUE 4.1 %
BATTERY VOLTAGE 14.3 V Cc13
COOLANT 197.6°F — 1. MAFS Signal
= 2 C 2. MAFS Power
N NN 3. MAFS Ground
STMULATION OF VOLTAGE 006 00)| I
5. IATS Ground
C CH B ONLY 2
[METR] [SINL| | + || — |[|Fix |
SCMF16205L
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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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 eiarrso4

Refer to DTC P0110.
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IDTC P0115 ENGINE COOLANT TEMPERATURE CIRCUIT

COMPONENT LOCATION  eossr2ss

CMPS [Bank 2]

LGLG510A

GENERAL DESCRIPTION  eceassrt

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

DTC DESCRIPTION  eozsses2

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.

DTC DETECTING CONDITION  eaesso2

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 < 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 * No MIL ON (DTC only)
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SPECIFICATION

EB62D6F7

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  eops2ane
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C04) PCM (C30-B)
3 E - ECTS Signal Terminal Connected to Function
5 1 PCM C30-B (33) Sensor ground
» Cluster 2 Cluster
1 [33-GND 3 PCM C30-B (7) ECTS Signal
[HARNESS CONNECTORS] . . D)

0006

co4

ECTS

- [

DOOHDHOTEEHDOO0O000000
DDDDHDHOBEDDDD DG DD DO D

1] (11} )i] i 1)

69666 60E)6963)62)EDE0NANagadeXas)aaXaNaiad
DOEIOERELTOIDODDI)

Jv LT

C30-B
PCM

SIGNAL WAVEFORM AND DATA

EFF63D09

FR CH A B.5V 28 uS

THOLD| | TIVE | | GND | [ CHNL] [MENU]

SCMF16106L

EGRF604P

The output signals of IATS & ECTS change smoothly without any rapid changes. Those have almost same characteristic
signal during the early period after start. It means that the temperatures of intake air and engine coolant are depended on
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the temperature of atmosphere. Meanwhile, during the warming up, the output signal of ECTS is going up increasingly.
but, the output signal of IATS changes a little bit. even it may not change almost. It means that the heat of engine does
not affect on the temperature of intake air.

MONITOR DTC STATUS  esapnrs:

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

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

4) Read "DTC Status" parameter.

1.1 PIAGHNOSTIC TROUBLE CODES PEEXX TITLE

< DTC TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG.STATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L
5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eesso1e0

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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YES

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

P Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  e7asrons

1. I1G "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.

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

GROUND CIRCUIT INSPECTION  eseosaan

1. IG "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

P Go to "System Inspection" procedure.

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

SYSTEM INSPECTION  eeoreese

1. Check Engine coolant level is O.K
2. Check that ECTS is correctly installed.

3. Has a problem been found ?
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YES

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

» Go to "Component Inspection” procedure.

COMPONENT INSPECTION  ep7sroeo
1. Check resistance of ECTS
1) 1G "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 (k)
-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
co4

1. ECTS Ground

2. To Gauge

3. ECTS Signal

SCMF16211L

3) Is the measured resistance within specification ?

YES

» Go to "Check PCM" as follows.

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

2. Check PCM
1) 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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1.5 3IHU-3CaAN

F
COOLANT 46.6 °F
COOLANT _ 46.6 °F
INTAKE AIR TEHP 77.8 °F m Co04
INTAKE AIR TEHP 7.8 "F ’ u O 1 ECTS Ground
2. To Gauge
SIMULATION OF UOLTAGE m 3. ECTS Signal

Z.28 U

( CH B ONLY )
[METR] [SINL| [ + || — |[F1x |

SCMF16212L

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 epssserc

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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IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION  essassct

Refer to DTC P0115.

GENERAL DESCRIPTION  eezesscs

Refer to DTC P0115.

DTC DESCRIPTION  eaaersoe

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  ezescers

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
» 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  eorzeas:

Refer to DTC P0115.

SCHEMATIC DIAGRAM  eessgear

Refer to DTC P0115.

SIGNAL WAVEFORM AND DATA  esap2inr

Refer to DTC P0115.

MONITOR DTC STATUS  esecrrer

Refer to DTC P0115.

TERMINAL AND CONNECTOR INSPECTION  e7opssa

Refer to DTC P0115.
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SIGNAL CIRCUIT INSPECTION  &7as7pao
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  esauem

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
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0(32) 5.79 80(176) 0.32
20(68) 2.31 ~ 2.59
co4

1. ECTS Ground

2. To Gauge

3. ECTS Signal

SCMF16211L

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

YES

Cco4
[ [

0006

3) Is the measured resistance within specification?
YES
» Go to "Check PCM" as follows.
| NO_
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-3SCAN
i
COOLANT _ 46.6 °F
INTAKE AIR TEHP 77.8 °F u
INTAKE AIR TEHP 77.8 °F -
SIMULATION OF VOLTAGE
2.2\
¢ CH B ONLY )
[METR] [SIML| | + || — |[|F1x |
5) Does the signal value of ECT sensor change according to simulation voltage ?

1. ECTS Ground
2. To Gauge
3. ECTS Signal

SCMF16212L

» 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  eins606e

Refer to DTC P0115.
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IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT |

COMPONENT LOCATION  esorese:

Refer to DTC P0115.

GENERAL DESCRIPTION  esoocsor

Refer to DTC P0115.

DTC DESCRIPTION  eeasicaa

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  ezpsase

Item Detecting Condition Possible cause
DTC Strategy » Open, Signal high
Case 1 « Time after start-up > 120 sec.
Enable P .
Condi- » Time from IG "OFF" to IG "ON" > 360 min. * Poor connection
tions Case 2 * Intake air temperature = -107C(14°F) * _Ope_n or short to battery
» Engine running state In S|gn_al harness
* Open in ground harness
Threshold value « Engine coolant temperature sensor’s voltage » 4.9V + ECTS
: « PCM
Diagnosis Time » Continuous
(More than 40 sec. failure for every 80 sec. test)
MIL On Condition e 2 Driving Cycle

SPECIFICATION  esizrrep

Refer to DTC P0115.

SCHEMATIC DIAGRAM  eosscese

Refer to DTC P0115.

SIGNAL WAVEFORM AND DATA  esesesos

Refer to DTC P0115.

MONITOR DTC STATUS  esiccass

Refer to DTC P0115.

TERMINAL AND CONNECTOR INSPECTION  e42a000n

Refer to DTC P0115.
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SIGNAL CIRCUIT INSPECTION  ersrrses
1. Check voltage

1) IG "OFF" and disconnect ECTS connector.

2) IG "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?

YES

» Go to "Ground Circuit Inspection” procedure.

P 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 C30-B (7) 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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» Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eps1sser

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

1. Check ECTS

E86B0A34

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

2) Measure resistance between terminals 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
Cco4

1. ECTS Ground

2. To Gauge

3. ECTS Signal

3) Is the measured resistance within specification?

YES

» Go to "Check PCM" as follows.

SCMF16211L
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» 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)
2)
3)

4)

5)

IG "OFF" and connect scantool.

Connect probe to terminal 3 of ECTS harness connector.

IG "ON" and ENG "OFF" and simulation Function on scantool.

Simulate voltage at terminal 3 of ECTS harness connector.

1.5 3IHU-3CAN

COOLANT _ 16.6 °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| [SINML]

|+ [ = |[FIx |

co4
- ~ 1. ECTS Ground
2. To Gauge
m 3. ECTS Signal

SCMF16212L

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

Refer to DTC P0115.

E39E2BF2



FLA -228 FUEL SYSTEM

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

COMPONENT LOCATION  essoocea

LGLG509A

GENERAL DESCRIPTION  ea7eoes

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1&2
and Accelerator Position Sensor(APS) 1&2. TPS1&2 are sharing the same source voltage and ground.The throttle valve
opening is control by throttle motor which is controlled by Engine Control Module(ECM).The opposite position indicator
shows inverted signal characteristics. TPS1 output voltage increases smoothly in proportion with the throttle valve open-
ing angle after starting. TPS2 output voltage decreases in inverse proportion with the throttle valve opening angle after
starting. TPS provides feedback to the ECM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  ecoissor
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  espseses

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
diagnosis time » Continuous harness
J (more than 0.1 sec. failure for every 8.5 sec.test) * TPS
+ PCM

MIL ON condition e 2 driving cycles
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SPECIFICATION  esa2z050

Output voltage(V) [Vref=5.0]
Throttle opening ( °)

TPS1 TPS2
0° 0.0v 5.0v
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8v 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8v
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0v 0.0v
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EB8A3F43

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ETC Module (C86) PCM (C30-B)
TPS 1 4 - Terminal Connected to Function
116 - Reference Voltage (+5V) 1 PCM C30-B (14) TPS 1 Ground
PCM C30-B (48 i
2 [48 -TPS 1 Signal 2 (48) TPS 1 Signal
3 PCM C30-B (57) TPS 2 Signal
! E4 _GND 4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control
TPS 2 7

D_3 - Reference Voltage (+5V) 6 PCM C30-B (58) TPS 2 Ground

3 7 PCM C30-B (13) | TPS 2 Reference Voltage (+5V)
[ B .

< 157 - TPS 2 Signal 8 PCM C30-B (1) ETC Motor [] Control

6
=
[58 - GND

ETC MOTOR|5 -

12 - ETC Motor [+]

8 M
{1 - ETC Motor []

[HARNESS CONNECTORS]

C86

ETC MODULE

— |

DOEHOOTEHEHDO000060000,
DOSDDHODEDDDDDYDDDE D)

1] n i) I j)

696968ED60/E696626 DEIASNABN Vs a2KaD

EITIE B EEIEIEENENEIEI6626D

Jv LT

C30-B
PCM

SIGNAL WAVEFORM AND DATA

EA4AD1D5

SCMF16101L

rr S 1.0 v

MIM: 2.7 U AVE: 3.5 U HaH:

MR 1.6 v

4.4 U

FR
HIN: 78.8mU AVE: 2.8V HaX:

N 1.0ov EHES [EOF 1.0V

4.2 U

MIN: 585.4nV AVE!: 1.6 V HNMax:

2.3V

MIN: 717.5mY AVE: 2.2V Hax:

2.8V

b g 8 g 8 8 s s
[zoon] [curs]

N N N R
[RECD | [MENU |

[zoon| [CuRs|

Lo,
[RECD | [MENU |

Hit the accelerator at IG ON

Open the throttle valve by force at IG ON

EGRF604Z
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MONITOR DTC STATUS  essiars2

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT / HISTORY
3.DIAG. ETATUS: DIAGHNOZEIE FINISHED

MUMBER OF DTC : 1 ITENS
PART | | ERAS DTAL DIC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  epzospep

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

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

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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» Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  erescere

1. IG "OFF" and disconnect TPS connector.
2. IG "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  ece2as39
1. Check short to ground in harness
1) 1G "OFF" and disconnect TPS connector and PCM connector.
2) Measure resistance between terminal 2 of TPS harness connector and chassis ground.

3) Measure resistance between terminals 2 and 6(1) of TPS harness connector.

Specification : Infinite

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

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

COMPONENT INSPECTION  easoseic

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

2) Measure resistance between terminals 4 and 6 of TPS connector.(component side)

Specificaton : 4 ~ 6kQ
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. TPS1 ground

. TPS1 signal

. TPS2 signal

. TPS1 supply

. ETS motor control(+)
. TPS2 ground

. TPS2 supply

. ETS motor control(-)

O~NOOEWN P

Q)

3) Is the measured resistance within specification?

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 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.

SCMF16218L

/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  ecoascsr

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

COMPONENT LOCATION  essppsc

Refer to DTC P0122.

GENERAL DESCRIPTION  eczzoac2

Refer to DTC P0122.

DTC DESCRIPTION  epssssro

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  esgssss0

Item Detecting Condition Possible Cause
DTC Strategy * signal high
Enable condition * IG "ON * Poor connection
» Open or short to battery
threshold value « The voltage of TPS ) 4.75V in signal harness

- « Open in ground harness
« Continuous P g

. _— _  TPS
diagnosis time (more than 0.1 sec. failure for every 8.5 sec.test) « PCM

MIL ON condition e 2 driving cycles

SPECIFICATION  essroec

Refer to DTC P0122.

SCHEMATIC DIAGRAM  eaesenss

Refer to DTC P0122.

SIGNAL WAVEFORM AND DATA  eson002

Refer to DTC P0122.

MONITOR DTC STATUS  esocacar

Refer to DTC P0122.

TERMINAL AND CONNECTOR INSPECTION  ecaceoez

Refer to DTC P0122.
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SIGNAL CIRCUIT INSPECTION  eseoneor

1. Check voltgae

1)
2)

3)

IG "OFF" and disconnect TPS connector.

IG "ON" and ENG "OFF"

Measure voltage between terminal 2 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)

2)

IG "OFF" and disconnect TPS connector and PCM connector.

Measure resistance between terminal 2 of TPS harness connector and terminal C30-B (48) of PCM harness

connector.

Specification : Below 12

3)

1)
2)
3)
4)

5)

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.

Check short to battery in harness

IG "OFF" and disconnect TPS connector and PCM connector.

Measure resistance between terminals 4 and 2 of TPS harness connector.
Measure resistance between terminals 7 and 2 of TPS harness connector.
Measure resistance between terminals 5 and 2 of TPS harness connector.

Measure resistance between terminals 8 and 2 of TPS harness connector.

Specification : Infinite

6)

Is the measured resistance within specification?

YES
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» Go to "Ground circuit inspection " procedure.

» Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eoea7a90

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.

4. Measure voltage between terminals 4 and 1 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  eeisi7ea

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

2) Measure resistance between terminals 4 and 6 of TPS connector.(component side)

Specificaton : 4 ~ 6kQ

. TPS1 ground

. TPS1 signal

. TPS2 signal

. TPS1 supply

ETS motor control(+)
. TPS2 ground

. TPS2 supply

. ETS motor control(-)

ONOUTRWNE

SCMF16218L
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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» 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 ezasree0

Refer to DTC P0122.
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IDTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  eseie663

/
4 AN
/ § ~ HO2S [Bank\ 1/Sensor 1] >

LGLG504A

GENERAL DESCRIPTION  esceccsr

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  espzee1o

Checking output signals from HO2S under detecting condition, if an output signal is below 0.04V for more than predeter-
minate time, PCM sets P0131. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  ezperree

Item Detecting Condition Possible cause

DTC Strategy » Monitor signal voltage

» Battery voltage = 10V
Enable Conditions + Engine running = 60 sec.

. * Poor Connection
e Engine warm-up state

e Short to ground in harness
HO2S(B1/S1)
« PCM

Threshold value + The voltage of HO2S(B1/S1) < 0.04V

» Continuous
(more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles

Diagnosis Time
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SPECIFICATION  esseopec

(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is commonly switching
from rich to lean more than 3 Signal is commonly above 0.6V.
times in 10 sec.

HO2S Signal
at idle after warm-up

HO2S signal at open circuit

(Pumping current OFF) Approx. 0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V
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SCHEMATIC DIAGRAM  esrssers

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
- HO2S [B1/S1] Si |
L 4 EO - Heater [B1/S1] Control ! PCM C30-B (49) 025 [BU/S1] Signal
1 2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal ,
2 = 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
1 PCM C30-B (51 HO2S [B2/S1] Signal
L’_I_I_I_I_I_/ 4 E? - Heater [B2/S1] Control 1) [ 159
- 2 PCM C30-B (28) Sensor ground
I_S ) 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
[28 - oND 4 PCM C30-B
v -B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
E4 - Heater [B1/S2] Control
1 - 2 PCM C30-B (31) Sensor ground
|_|S= ) 150 - HO2S [B1/S2] Signal 3 Main Relay Battery Voltage (B+)
v [31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (C91-4) Main Relay HO2sS [B2/S2]
3 Terminal Connected to Function
1 PCM C30-B (52 HO2S [B2/S2] Signal
Lm 4 [73 - Heater [B2/52] Control ) 52525
1 - 2 PCM C30-B (29) Sensor ground
152 - HO2S [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
2 [29 - GND
v = 4 PCM C30-B (73) Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] O
N D)
h
2009091719119/ EEXDE D) )
(40BIEIENEIEEIEIEAEDEVEE) 226 25 242322 D)
1] (11} 1] i ) D)
60EIEENEe165164)16962EDE0ASNNa7Xa6Xa5Xa4X43424D)

BTN EBRITIEIEIEDNESEE4E)66D )
J—L u,—

C30-B
PCM

C91-1,2 C91-3,4

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

SCMF16110L
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SIGNAL WAVEFORM AND DATA  esorrazs

FR [ 6.5 v 1.8s [N (Y

MIN:=- 19.4mW AVE: 55Z.7mV HMaAK: B878.6mY
MIN: 575.8mY AVE: BAY.6mY HMAK: 976.8BmY

THoLD ]| [TINE]| .|Gll~ID TchNL] [MENU]

Fig) Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SCMF16223L
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. And as racing,
Its frequency rises.

MONITOR DTC STATUS  eraceasr

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXEX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT / HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

NUMBER OF DTIC : 1 ITEMS
| PART | | ERAS | [DTAL | DTC CAUSE TO SYSTEHM ERROR @ PXXXX

SCMF16159L

5) Is parameter displayed "Present fault"?
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YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  essceoeo

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

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

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

» Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  ecaraizo

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

3. Measure voltage between terminal 1 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  earcarez

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.

2) Engine start.
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3)

After warming-up, monitor signal waveform of HO2S with scantool.?

FR

MIN:=- 19.4mW AVE: 55Z.7mV HMaAK: B878.6mY

i e.sv 1.0s [N

MIN: 575.8mY AVE: BAY.6mY HMAK: 976.8BmY

THoLD| [TINE] .|GI.'lD TChNL] [nENU|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4) Is the sensor switching properly?
YES
» Go to "Check HO2S" as below.
| NO_
» Substitute with a known - good HO2S and check for proper operation.
If the problem is corrected, go to "Verification of Vehicle Repair" procedure.
2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) Is the sensor normal?

YES

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

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

P Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

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

SCMF16225L
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VERIFICATION OF VEHICLE REPAIR ecrsreo

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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IDTC P0132 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  easpress

Refer to DTC P0131.

GENERAL DESCRIPTION  esss0360

Refer to DTC P0131.

DTC DESCRIPTION  e7s110ae

Checking output signals from HO2S under detecting condition, if an output signal is above 1.3V for more than predeter-
minate time, PCM sets P0132. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  eocs7osa

Item Detecting Condition Possible cause

DTC Strategy < Monitor signal voltage

N - Battery voltage = 10V
Enable Conditions + Engine running = 60 sec.

. Poor Connection
* Engine warm-up state

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 « 2 Driving Cycles

Diagnosis Time

SPECIFICATION  ese22096

Refer to DTC P0131.

SCHEMATIC DIAGRAM  ezsssecs

Refer to DTC P0131.

SIGNAL WAVEFORM AND DATA  ecssseso

Refer to DTC P0131.

MONITOR DTC STATUS  esspscra

Refer to DTC P0131.

TERMINAL AND CONNECTOR INSPECTION  esaoseor

Refer to DTC P0131.
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SIGNAL CIRCUIT INSPECTION  e7o2180n

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

3. Measure voltage between terminal 1 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  esrsseas

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?

FR M 8.5 v 1.6s [N CERY

MIN:= 19.4mV AVE: 535Z.7ml HAKX: 878.6mY
MIN: 575.8mV AVE: 86A7.6mY HAK: 976. Bml

ThHoLD| [TINE] .|GI.‘~ID TTCHNL] [MENU]

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SCMF16225L

4) Is the sensor switching properly?
YES

» Go to "Check HO2S" as below.
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P Substitute with a known - good HO2S and check for proper operation.

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

2. Check HO2S

1)
2)
3)

4)

IG "OFF" and disconnect HO2S connector.
Check that the HO2S is securely installed.
Check the HO2S for contamination or damage
Is the sensor normal?

YES

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

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

P Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

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

VERIFICATION OF VEHICLE REPAIR esrciss

Refer to DTC P0131.
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FUEL SYSTEM

IDTC P0133 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  erceoore

Refer to DTC P0131.

GENERAL DESCRIPTION  ezo2sres

Refer to DTC P0131.

DTC DESCRIPTION  eecrrane

Checking output signals from HO2S under detecting condition, if PCM judges it's signals too slow, PCM sets P0133.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  es2aiozs

Item Detecting Condition

Possible cause

DTC Strategy * Monitor HO2S's response rate

Enable Conditions

» Engine warm-up sufficiently

e Engine run time > 60sec

» Drive at a steady speed between 45-55
mph(72-88 km/h)

e Engine Coolant > 70C( 158 °F)

* No disabling faults

Threshold value * The calculated

response rate is too slow

(out of threshold in PCM)

Diagnosis Time » Continuous

MIL On Condition e 2 Driving Cycles

« Poor connection
e Faulty HO2S
e Faulty PCM

SPECIFICATION  eesisais

Refer to DTC P0131.

SCHEMATIC DIAGRAM  eioissar

Refer to DTC P0131.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0131.

MONITOR DTC STATUS  essasrss

Refer to DTC P0131.

COMPONENT INSPECTION 4198061

1. Replace the HO2S.

EC985B21
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2. Clear DTC with scantool.
3. Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes).
4. Drive at a steady speed between 45-55 mph(72-88 km/h) for 120 sec.
5. Stop and then maintain idle state.
6. Check if O2 sensor monitoring readiness is complete.
7. Does the scan tool show DTC P0133?
YES

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

P Troubleshooting is finished.

VERIFICATION OF VEHICLE REPAIR  ecsrasre

Refer to DTC P0131.
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DTC P0134 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
1)

COMPONENT LOCATION  ecosz00

Refer to DTC P0131.

GENERAL DESCRIPTION  eooossan

Refer to DTC P0131.

DTC DESCRIPTION  eseoesso

Checking output signals from HO2S under detecting condition, if an output voltage is approx.0.45V or 3.5V for more
than predeterminate time, PCM sets P0134. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  e7sssea

Item Detecting Condition Possible cause

DTC Strategy » Monitor signal voltage

Battery voltage = 10V
Engine running = 60 sec.
Engine warm-up state

No disable faults

Enable Conditions

« Poor connection
Case 1 e 1.2V < YOltage of HO2S < 3.9V . Open in harness
Thresh (at pumping current ON) « HO2S(B1/S1)
« PCM
oldvalve | ., | + 0415V < voltage of HO2S < 0.515v
(at pumping current OFF)

» Continuous

Diagnosis Time (more than 76.5 sec.failure for every 90 sec.test)

MIL On Condition e 2 Driving Cycles

SPECIFICATION  es1464n0

Refer to DTC P0131.

SCHEMATIC DIAGRAM k420008

Refer to DTC P0131.

SIGNAL WAVEFORM AND DATA  esos002

Refer to DTC P0131.

MONITOR DTC STATUS  eoracoss

Refer to DTC P0131.
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TERMINAL AND CONNECTOR INSPECTION  eor7s217

Refer to DTC P0131.

SIGNAL CIRCUIT INSPECTION  essais08

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

3. Measure voltage between terminal 1 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  eosssens

1. 1G "ON" and disconnect HO2S(B1/S1) connector.
2. Measure voltage between terminal 1 of HO2S(B1/S1) harness connector and chassis ground.

3. Measure voltage between terminals 1 and 2 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  easspsos

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?
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R i esv 1.0s [N G

MIN: = 19.4nV AVE: 55Z.7mV NMAX: 87Y8.b6nl)

MIN: 575.8mV AVE: 8687.6mY HAK: 976. Bml

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

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4)

Is the sensor switching properly?
YES

» Go to "Check HO2S" as below.

» Substitute with a known - good HO2S and check for proper operation.

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

2. Check HO2S

1)
2)
3)

4)

IG "OFF" and disconnect HO2S connector.
Check that the HO2S is securely installed.
Check the HO2S for contamination or damage

Is the sensor normal?

YES

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

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

» Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

VERIFICATION OF VEHICLE REPAIR  esscsros

Refer to DTC P0131.

SCMF16225L
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IDTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  ensssaia

\
HO2S [Bank 1/Sensor 2]
17/ \\"/ T

SCMF16165L

GENERAL DESCRIPTION  essscess

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between OV and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor.

DTC DESCRIPTION  e79poss:

Checking output signals from HO2S under detecting condition, if an output signal is below 0.04V for more than predeter-
minate time, PCM sets P0137. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  eesi200s

Item Detecting Condition Possible cause

DTC Strategy * Monitor signal voltage

N - Battery voltage = 10V
Enable Conditions « Engine running = 60 sec.

. * Poor Connection
» Engine warm-up state

» Short to ground in harness
HO2S(B1/S2)
« PCM

Threshold value  The voltage of HO2S(B1/S2) < 0.04V

» Continuous
(more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition « 2 Driving Cycles

Diagnosis Time




FLA -254

FUEL SYSTEM

SPECIFICATION  erasaceo

(REFERENCE ONLY)

Test Condition

HO2S Voltage(Sensorl)

HO2S Voltage(Sensor?2)

HO2S Signal
at idle after warm-up

Signal is commonly switching
from rich to lean more than 3
times in 10 sec.

Signal is commonly above 0.6V.

HO2S signal at open circuit
(Pumping current OFF)

Approx.

0.45Vv

HO2S signal at open circuit
(Pumping current ON)

Approx.

3.5V




DTC TROUBLESHOOTING PROCEDURES FLA -255
SCHEMATIC DIAGRAM  eorezens
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
LFI_I—I_I—I—I 4 EO - Heater [B1/S1] Control 1 PCM C30-B (49) HO2S [B1/S1] Signal
1 2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal ,
2 = 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
PCM C30-B (51 HO2S [B2/S1] Signal
L’_I_I_I_I_I_/ 4 E? - Heater [B2/S1] Control ! 61) [ Signa
1 - ' 2 PCM C30-B (28) Sensor ground
I_S 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
2 [28 - GND
v = 4 PCM C30-B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
E4 - Heater [B1/S2] Control
1 2 PCM C30-B (31) Sensor ground
|_|S= 5 {50 - HO2S [BY/S2] Signal 3 Main Relay Battery Voltage (B+)
v [31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (Co1-4) ~ Main Relay HO2S [B2/S2]
3 Terminal Connected to Function
1 PCM C30-B (52 HO2S [B2/S2] Signal
L’_|_|_|_|L 4 [73 - Heater [B2/S2] Control (52) [B2152] Signa
1 - 2 PCM C30-B (29) Sensor ground
I_S ) 152 - HOZS [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
s [29-GND 4 PCM C30-B (73) | Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] O
N )
i
DOHHHOOBEHEHDDHOO00000000 )
DODHDOBEHSDDHDDADDHDE DN
] i )] =) )
E0696867Ee16o)64)63)E2EDE0ANABNA NacXasXaaasraa
Co112 Co1.34 EEEIHERRREVEBPHEHERRE )
HO2S [Bank 1/Sensor 1] HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 1] HO2S [Bank 2/Sensor 2] ’J_L M
C30-B
PCM

SCMF16110L
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SIGNAL WAVEFORM AND DATA  eoocoenc

FR M 8.5 v 1.6s [N CERY

MIN:= 19.4mV AVE: 535Z.7ml HAKX: 878.6mY
MIN: 575.8mV AVE: 86A7.6mY HAK: 976. Bml

ThoLD| [TINE] .|GI.‘~ID T TchNL] [MENU|

Fig) Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SCMF16223L
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. And as racing,
Its frequency rises.

MONITOR DTC STATUS  eossorce

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXEX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT /HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

SCMF16159L

5) Is parameter displayed "Present fault"?
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YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esccseor

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

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

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

» Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  es67s580

1. 1G "OFF" and disconnect HO2S(B1/S2)
2. IG"ON"

3. Measure voltage between terminal 1 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  esaor23s
1. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.

2) Engine start.
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3) After warming-up, monitor signal waveform of HO2S with scantool.?

FR mEi6.5v 1.8 s [ CED

MIN:= 19.4mV AVE: 535Z.7ml HAKX: 878.6mY

MIN: 575.8mV AVE: 86A7.6mY HAK: 976. Bml

THOLD| [TINE] .|GII~ID TTchnL ] [MEND]

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4) Is the sensor switching properly?
YES
» Go to "Check HO2S" as below.
| NO_
» Substitute with a known - good HO2S and check for proper operation.
If the problem is corrected, go to "Verification of Vehicle Repair" procedure.
2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) s the sensor normal?

YES

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

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

» Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

SCMF16225L
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VERIFICATION OF VEHICLE REPAIR  essaacsa

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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IDTC P0138 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  es7eesss

Refer to DTC P0137.

GENERAL DESCRIPTION  eoreesos

Refer to DTC P0137.

DTC DESCRIPTION  eiccocoe

Checking output signals from HO2S under detecting condition, if an output signal is above 1.3V for more than predeter-
minate time, PCM sets P0138. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2

driving cycle.

DTC DETECTING CONDITION  esesrora

Item Detecting Condition

Possible cause

DTC Strategy » Monitor signal voltage

N  Battery voltage = 10V
Enable Conditions « Engine running = 60 sec
» Engine warm-up state

Threshold value + The voltage of HO2S(B1/S2) > 1.3V

Diagnosis Time » Continuous

(more than 12.5 sec.failure for every 15 sec.test)

MIL On Condition » 2 Driving Cycles

Poor connection

Short to battery in harness
HO2S(B1/S2)

PCM

SPECIFICATION  esiesrss

Refer to DTC P0137.

SCHEMATIC DIAGRAM  eorssoes

Refer to DTC P0137.

SIGNAL WAVEFORM AND DATA  essooss

Refer to DTC P0137.

MONITOR DTC STATUS  esaesoco

Refer to DTC P0137.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0137.

EF5D7B77
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SIGNAL CIRCUIT INSPECTION  esso79a1

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

3. Measure voltage between terminal 1 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  &7sarass

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?

FR [ 6.5 v 1.8s [N (Y

MIN:=- 19.4mW AVE: 55Z.7mV HMaAK: B878.6mY
MIN: 575.8mY AVE: BAY.6mY HMAK: 976.8BmY

THoLD| [TINE]| .|Gll~ID TTCHNL] [MENU]

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SCMF16225L

4) Is the sensor switching properly?

YES

» Go to "Check HO2S" as below.
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» Substitute with a known - good HO2S and check for proper operation.

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

2. Check HO2S

1)
2)
3)

4)

IG "OFF" and disconnect HO2S connector.
Check that the HO2S is securely installed.
Check the HO2S for contamination or damage
Is the sensor normal?

YES

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

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

» Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

VERIFICATION OF VEHICLE REPAIR  ecsssees

Refer to DTC P0137.
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DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
2)

COMPONENT LOCATION  eescersc

Refer to DTC P0137.

GENERAL DESCRIPTION  ecsrsoes

Refer to DTC P0137.

DTC DESCRIPTION  er2riess

Checking output signals from HO2S under detecting condition, if an output voltage is approx.0.45V or 3.5V for more
than predeterminate time, PCM sets P0140. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  erroross

Item Detecting Condition Possible cause

DTC Strategy * Monitor signal voltage

« Battery voltage = 10V

» Engine running = 60 sec.
» Engine warm-up state

* No disable faults

Enable Conditions

» Poor Connection
Thresh- Case 1 e 12V < \(oltage of HO2S < 3.9V » Open in harness
ol (at pumping current ON) « HO2S(B1/S2)
« PCM
value Case 2 * 0.415V < Voltage of HO2S < 0.515V
(at pumping current OFF)

+ Continuous

Diagnosis Time (more than 76.5 sec.failure for every 90 sec.test)

MIL On Condition e 2 driving cycles

SPECIFICATION  eoersspa

Refer to DTC P0137.

SCHEMATIC DIAGRAM  esseceos

Refer to DTC P0137.

SIGNAL WAVEFORM AND DATA  esaessas

Refer to DTC P0137.

MONITOR DTC STATUS  esezensr

Refer to DTC P0137.
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TERMINAL AND CONNECTOR INSPECTION  es400re2

Refer to DTC P0137.

SIGNAL CIRCUIT INSPECTION  e7rassca

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

3. Measure voltage between terminal 1 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  esospaso

1. 1G "ON" and disconnect HO2S(B1/S2) connector.
2. Measure voltage between terminal 1 of HO2S(B1/S2) harness connector and chassis ground.

3. Measure voltage between terminals 1 and 2 of HO2S(B1/S2) harness connector.

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

4. Is the measured voltage within specification?

YES

» Go to "Component inspection” procedure.

» Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" prcedure.
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COMPONENT INSPECTION  eesea101

1. Check the Signal waveform of HO2S

1)
2)

3)

IG "OFF" and connect HO2S connector.
Engine start.

After warming-up, monitor signal waveform of HO2S with scantool.?

R

MIN:=- 19.4mV AVE: 552.7mV HMaAK: 878.6nY

Gl e.sv 1858

MIN: 575.8mV AVE: 887Y.6mY HMAK: 976.8Bnl

THOLD | [TINE] .|Gll~ID TTCHNL] [MENU]

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4) Is the sensor switching properly?
YES
» Go to "Check HO2S" as below.
| NO_
P Substitute with a known - good HO2S and check for proper operation.
If the problem is corrected, go to "Verification of Vehicle Repair" procedure.
2. Check HO2S
1) IG "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) Is the sensor normal?

YES

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

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

» Substitute with a known - good HO2S and check for proper operation.

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

SCMF16225L
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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  ersszciz

Refer to DTC P0137.
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IDTC P0151 HO2S CIRCUIT LOW VOLTAGE (BANK 2 / SENSOR 1)

COMPONENT LOCATION  epaorusr

LGLG506A

GENERAL DESCRIPTION  esreansc

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  &28orass
Checking output signals from HO2S under detecting condition, if an output signal is below 0.04V for more than predeter-

minate time, PCM sets P0151. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  ezesosro

Item Detecting Condition Possible cause

DTC Strategy < Monitor signal voltage

N « Battery voltage = 10V
Enable Conditions « Engine running = 60 sec.

. » Poor connection
¢ Engine warm-up state

» Short to ground in harness
HO2S(B2/S1)
« PCM

Threshold value  The voltage of HO2S(B2/S1) < 0.04V

+ Continuous

Diagnosis Time (more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles
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SPECIFICATION  eredsicr

(REFERENCE ONLY)

Test Condition

HO2S Voltage(Sensorl)

HO2S Voltage(Sensor?2)

HO2S Signal
at idle after warm-up

Signal is commonly switching
from rich to lean more than 3
times in 10 sec.

Signal is commonly above 0.6V.

HO2S signal at open circuit
(Pumping current OFF)

Approx.

0.45Vv

HO2S signal at open circuit
(Pumping current ON)

Approx.

3.5V
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SCHEMATIC DIAGRAM  ensserc
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
LFI_I—I_I—I—I 4 EO - Heater [B1/S1] Control 1 PCM C30-B (49) HO2S [B1/S1] Signal
1 2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal ,
2 = 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
PCM C30-B (51 HO2S [B2/S1] Signal
L’_I_I_I_I_I_/ 4 E? - Heater [B2/S1] Control ! 61) [ Signa
1 - ' 2 PCM C30-B (28) Sensor ground
I_S 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
2 [28 - GND
v = 4 PCM C30-B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
E4 - Heater [B1/S2] Control
1 2 PCM C30-B (31) Sensor ground
|_|S= 5 {50 - HO2S [BY/S2] Signal 3 Main Relay Battery Voltage (B+)
v [31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (Co1-4) ~ Main Relay HO2S [B2/S2]
3 Terminal Connected to Function
1 PCM C30-B (52 HO2S [B2/S2] Signal
L’_|_|_|_|L 4 [73 - Heater [B2/S2] Control (52) [B2152] Signa
1 - 2 PCM C30-B (29) Sensor ground
I_S ) 152 - HOZS [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
s [29-GND 4 PCM C30-B (73) | Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] O
N )
i
DOHHHOOBEHEHDDHOO00000000 )
DODHDOBEHSDDHDDADDHDE DN
] i )] =) )
E0696867Ee16o)64)63)E2EDE0ANABNA NacXasXaaasraa
Co112 Co1.34 EEEIHERRREVEBPHEHERRE )
HO2S [Bank 1/Sensor 1] HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 1] HO2S [Bank 2/Sensor 2] ’J_L M
C30-B
PCM
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SIGNAL WAVEFORM AND DATA  earsaios

FR M 8.5 v 1.6s [N CERY

MIN:= 19.4mV AVE: 535Z.7ml HAKX: 878.6mY
MIN: 575.8mV AVE: 86A7.6mY HAK: 976. Bml

ThoLD| [TINE] .|GI.‘~ID T TchNL] [MENU|

Fig) Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SCMF16223L
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. And as racing,
Its frequency rises.

MONITOR DTC STATUS  ecrasaee

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXEX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT /HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

SCMF16159L

5) Is parameter displayed "Present fault"?
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YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esaszess

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  erssiose

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

3. Measure voltage between terminal 1 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  ecreesis

1. Check the Signal waveform of HO2S

1) IG "OFF" and connect HO2S connector.
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2)

Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?

R Hllesv 185

MIN:= 19.4nV AVE: 3552.7mV HaX: 878.6nl

MIN: 575.8mV AVE: 8687.6mY HAK: 976. Bml

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

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4) Is the sensor switching properly?
YES
» Go to "Check HO2S" as below.
| NO_
» Substitute with a known - good HO2S and check for proper operation.
If the problem is corrected, go to "Verification of Vehicle Repair" procedure.
2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) Is the sensor normal?

YES

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

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

» Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

SCMF16225L
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VERIFICATION OF VEHICLE REPAIR  erooanao

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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IDTC P0152 HO2S CIRCUIT HIGH VOLTAGE (BANK 2 / SENSOR 1)

COMPONENT LOCATION  e7sareic

Refer to DTC P0151.

GENERAL DESCRIPTION  erreeess

Refer to DTC P0151.

DTC DESCRIPTION  eszrcass

Checking output signals from HO2S under detecting condition, if an output signal is above 1.3V for more than predeter-
minate time, PCM sets P0152. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2

driving cycle.

DTC DETECTING CONDITION  esosz02e

Item Detecting Condition

Possible cause

DTC Strategy » Monitor signal voltage

N * attery voltage = 10V
Enable Conditions « Engine running = 60 sec.
* Engine warm-up state

Threshold value + The voltage of HO2S(B2/S1) > 1.3V

Diagnosis Time » Continuous

(more than 12.5 sec.failure for every 15 sec.test)

MIL On Condition » 2 Driving Cycles

Poor connection

Short to battery in harness
HO2S(B2/S1)

PCM

SPECIFICATION  ecseesi

Refer to DTC P0151.

SCHEMATIC DIAGRAM  ecsseras

Refer to DTC P0151.

SIGNAL WAVEFORM AND DATA  e7srssoe

Refer to DTC P0151.

MONITOR DTC STATUS  eeszreso

Refer to DTC P0151.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0151.

EDA7B9B8
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SIGNAL CIRCUIT INSPECTION  e724643r

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

3. Measure voltage between terminal 1 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  eressoo

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?

rr [fle.sv 1.85

MIN:- 19.4mV AVE: 552.7mV HMAK: 878.6nY
MIN: 575.8mY AVE: BAY.6mY HMAK: 976.8mY

THOLD | [TINE] .|Gll~ID TTCHNL] [MENU]

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4) Is the sensor switching properly?
YES

» Go to "Check HO2S" as below.

SCMF16225L
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» Substitute with a known - good HO2S and check for proper operation.

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

2. Check HO2S

1)
2)
3)

4)

IG "OFF" and disconnect HO2S connector.
Check that the HO2S is securely installed.
Check the HO2S for contamination or damage
Is the sensor normal?

YES

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

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

» Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

VERIFICATION OF VEHICLE REPAIR  ersarrse

Refer to DTC P0151.
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IDTC P0153 HO2S CIRCUIT SLOW RESPONSE (BANK 2 / SENSOR 1)

COMPONENT LOCATION  essosges

Refer to DTC P0151.

GENERAL DESCRIPTION  esszesor

Refer to DTC P0151.

DTC DESCRIPTION  eapsio0s

Checking output signals from HO2S under detecting condition, if PCM judges it's signals too slow, PCM sets P0153.
MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  ecirisie

Item Detecting Condition Possible cause

DTC Strategy ¢ Monitor HO2S'’s response rate

« Engine warm-up sufficiently

« Engine run time > 60sec

« Drive at a steady speed between 45-55
mph(72-88 km/h)

+ Engine Coolant > 70°C( 158 °F)

* No disabling faults

Enable Conditions
» Poor connection
e Faulty HO2S
e Faulty PCM

* The calculated response rate is too slow
(out of threshold in PCM)

Diagnosis Time « Continuous

MIL On Condition « 2 Driving Cycles

Threshold value

SPECIFICATION  esocceas

Refer to DTC P0151.

SCHEMATIC DIAGRAM  eooreasn

Refer to DTC P0151.

SIGNAL WAVEFORM AND DATA  esocseos

Refer to DTC P0151.

MONITOR DTC STATUS  erosseor

Refer to DTC P0151.

COMPONENT INSPECTION  ecacrees

1. Replace the HO2S.
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2. Clear DTC with scantool.
3. Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes).
4. Drive at a steady speed between 45-55 mph(72-88 km/h) for 120 sec.
5. Stop and then maintain idle state.
6. Check if O2 sensor monitoring readiness is complete.
7. Does the scan tool show DTC P0153?
YES

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

P Troubleshooting is finished.

VERIFICATION OF VEHICLE REPAIR  ecesscos

Refer to DTC P0151.
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DTC P0154 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 2 / SENSOR
1)

COMPONENT LOCATION  es27328n

Refer to DTC P0151.

GENERAL DESCRIPTION  es70z041

Refer to DTC P0151.

DTC DESCRIPTION  esccaen

Checking output signals from HO2S under detecting condition, if an output voltage is approx.0.45V or 3.5V for more
than predeterminate time, PCM sets P0154. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  eesevess

Item Detecting Condition Possible cause

DTC Strategy * Monitor signal voltage

« Battery voltage = 10V

» Engine running = 60 sec.
» Engine warm-up state

* No disable faults

Enable Conditions

» Poor connection
Case 1 e 12V < VO|tage of HO2S < 3.9V . Open in harness
Thresh- (at pumping current ON) « HO2S(B2/S1)
« PCM
oldvalue |~ ., | '+ 0415V < Voltage of HO2S < 0.515V
(at pumping current OFF)

+ Continuous

Diagnosis Time (more than 76.5 sec.failure for every 90 sec.test)

MIL On Condition e 2 driving cycles

SPECIFICATION  es400454

Refer to DTC P0151.

SCHEMATIC DIAGRAM  esze601e

Refer to DTC P0151.

SIGNAL WAVEFORM AND DATA  essssr

Refer to DTC P0151.

MONITOR DTC STATUS  eseseacs

Refer to DTC P0151.
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TERMINAL AND CONNECTOR INSPECTION  eeazcses

Refer to DTC P0151.

SIGNAL CIRCUIT INSPECTION  ezeou07e

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

3. Measure voltage between termianl 1 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  eosoeas

1. 1G "ON" and disconnect HO2S(B2/S1) connector.
2. Measure voltage between terminal 1 of HO2S(B2/S1) harness connector and chassis ground.

3. Measure voltage between terminals 1 and 2 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  eracssat

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?
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rr [l e.sv 1.85

MIN:- 19.4mV AVE: 552.7mV HMAK: 878.6nY

MIN: 575.8mY AVE: BAY.6mY HMAK: 976.8mY

THOLD | [TINE] .|Gll~ID TTCHNL] [MENU]

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4)

Is the sensor switching properly?
YES

» Go to "Check HO2S" as below.

P Substitute with a known - good HO2S and check for proper operation.

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

2. Check HO2S

1)
2)
3)

4)

IG "OFF" and disconnect HO2S connector.
Check that the HO2S is securely installed.
Check the HO2S for contamination or damage

Is the sensor normal?

YES

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

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

P Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

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

VERIFICATION OF VEHICLE REPAIR  ecasazes

Refer to DTC P0151.

SCMF16225L
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IDTC P0157 HO2S CIRCUIT LOW VOLTAGE (BANK 2 / SENSOR 2)

COMPONENT LOCATION  ecasssss

S \\/
HO2S [Bank 2/Sensor 2]
T

GENERAL DESCRIPTION  essccrs:

SCMF16176L

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between 0V and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor.

DTC DESCRIPTION

EE482644

Checking output signals from HO2S under detecting condition, if an output signal is below 0.04V for more than predeter-
minate time, PCM sets P0157. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2

driving cycle.

DTC DETECTING CONDITION  esisa11a

Item

Detecting Condition

Possible cause

DTC Strategy

Monitor signal voltage

Enable Conditions

Battery voltage = 10V
Engine running = 60 sec.
Engine warm-up state

Threshold value

The voltage of HO2S(B2/S2) < 0.04V

Diagnosis Time

Continuous
(more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition

2 Driving Cycles

Poor connection

Short to ground in harness
HO2S(B2/S2)

PCM
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SPECIFICATION  ecarairs

(REFERENCE ONLY)

Test Condition HO2S Voltage(Sensorl) HO2S Voltage(Sensor2)

Signal is commonly switching
from rich to lean more than 3 Signal is commonly above 0.6V.
times in 10 sec.

HO2S Signal
at idle after warm-up

HO2S signal at open circuit

(Pumping current OFF) Approx. 0.45V

HO2S signal at open circuit

(Pumping current ON) Approx. 3.5V




FLA -284 FUEL SYSTEM

SCHEMATIC DIAGRAM  eseeroir

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
- HO2S [B1/S1] Si |
L 4 EO - Heater [B1/S1] Control ! PCM C30-B (49) 025 [BU/S1] Signal
1 2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal ,
2 = 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
1 PCM C30-B (51 HO2S [B2/S1] Signal
L’_I_I_I_I_I_/ 4 E? - Heater [B2/S1] Control 1) [ 159
- 2 PCM C30-B (28) Sensor ground
I_S ) 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
[28 - oND 4 PCM C30-B
v -B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
E4 - Heater [B1/S2] Control
1 - 2 PCM C30-B (31) Sensor ground
|_|S= ) 150 - HO2S [B1/S2] Signal 3 Main Relay Battery Voltage (B+)
v [31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (C91-4) Main Relay HO2sS [B2/S2]
3 Terminal Connected to Function
1 PCM C30-B (52 HO2S [B2/S2] Signal
Lm 4 [73 - Heater [B2/52] Control ) 52525
1 - 2 PCM C30-B (29) Sensor ground
152 - HO2S [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
2 [29 - GND
v = 4 PCM C30-B (73) Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] O
N D)
h
2009091719119/ EEXDE D) )
(40BIEIENEIEEIEIEAEDEVEE) 226 25 242322 D)
1] (11} 1] i ) D)
60EIEENEe165164)16962EDE0ASNNa7Xa6Xa5Xa4X43424D)

BTN EBRITIEIEIEDNESEE4E)66D )
J—L u,—

C30-B
PCM

C91-1,2 C91-3,4

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

SCMF16110L
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SIGNAL WAVEFORM AND DATA  escsaoon

FR [ 6.5 v 1.8s [N (Y

MIN:=- 19.4mW AVE: 55Z.7mV HMaAK: B878.6mY
MIN: 575.8mY AVE: BAY.6mY HMAK: 976.8BmY

THoLD ]| [TINE]| .|Gll~ID TchNL] [MENU]

Fig) Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SCMF16223L
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. And as racing,
Its frequency rises.

MONITOR DTC STATUS  ecrsaes2

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXEX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT / HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

NUMBER OF DTIC : 1 ITEMS
| PART | | ERAS | [DTAL | DTC CAUSE TO SYSTEHM ERROR @ PXXXX

SCMF16159L

5) Is parameter displayed "Present fault"?
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YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eerrore

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

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

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

» Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  esasrors

1. 1G "OFF" and disconnect HO2S(B2/S2)
2. 1G "ON"

3. Measure voltage between terminal 1 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  essesrre

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.

2) Engine start.
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3)

After warming-up, monitor signal waveform of HO2S with scantool.?

FR

MIN:=- 19.4mW AVE: 55Z.7mV HMaAK: B878.6mY

i e.sv 1.0s [N

MIN: 575.8mY AVE: BAY.6mY HMAK: 976.8BmY

THoLD| [TINE] .|GI.'lD TChNL] [nENU|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4) Is the sensor switching properly?
YES
» Go to "Check HO2S" as below.
| NO_
» Substitute with a known - good HO2S and check for proper operation.
If the problem is corrected, go to "Verification of Vehicle Repair" procedure.
2. Check HO2S
1) 1G "OFF" and disconnect HO2S connector.
2) Check that the HO2S is securely installed.
3) Check the HO2S for contamination or damage
4) Is the sensor normal?

YES

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

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

P Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

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

SCMF16225L
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VERIFICATION OF VEHICLE REPAIR  cisnasess

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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IDTC P0158 HO2S CIRCUIT HIGH VOLTAGE (BANK 2 / SENSOR 2)

COMPONENT LOCATION  epozacss

Refer to DTC P0157.

GENERAL DESCRIPTION  esogsssr

Refer to DTC P0157.

DTC DESCRIPTION  ezonasse

Checking output signals from HO2S under detecting condition, if an output signal is above 1.3V for more than predeter-
minate time, PCM sets P0158. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2
driving cycle.

DTC DETECTING CONDITION  eoseroes

Item Detecting Condition Possible cause

DTC Strategy < Monitor signal voltage

N - Battery voltage = 10V
Enable Conditions + Engine running = 60 sec.

. Poor connection
* Engine warm-up state

Short to ground in harness
HO2S(B2/S2)
PCM

Threshold value  The voltage of HO2S(B2/S2) > 1.3V

» Continuous
(more than 12.5 sec. failure for every 15 sec.test)

MIL On Condition « 2 Driving Cycles

Diagnosis Time

SPECIFICATION  ecsososs

Refer to DTC P0157.

SCHEMATIC DIAGRAM  esssoosr

Refer to DTC P0157.

SIGNAL WAVEFORM AND DATA  ese7esea

Refer to DTC P0157.

MONITOR DTC STATUS 7103074

Refer to DTC P0157.

TERMINAL AND CONNECTOR INSPECTION  eeseszs

Refer to DTC P0157.
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SIGNAL CIRCUIT INSPECTION  eorsresa

1.

2.

3.

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

Measure voltage between terminal 1 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  es7s268e

1.

1)

2)

3) After warming-up, monitor signal waveform of HO2S with scantool.?

Check the Signal waveform of HO2S

IG "OFF" and connect HO2S connector.

Engine start.

FR

MIN:= 19.4nV AVE: 3552.7mV HaX: 878.6nl
MIN: 575.8mV AVE: 8687.6mY HAK: 976. Bml

CHiesv 185

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

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4)

Is the sensor switching properly?
YES

» Go to "Check HO2S" as below.

SCMF16225L
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P Substitute with a known - good HO2S and check for proper operation.

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

2. Check HO2S

1)
2)
3)

4)

IG "OFF" and disconnect HO2S connector.
Check that the HO2S is securely installed.
Check the HO2S for contamination or damage
Is the sensor normal?

YES

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

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

P Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

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

VERIFICATION OF VEHICLE REPAIR esorano

Refer to DTC P0157.
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DTC P0160 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 2 / SENSOR
2)

COMPONENT LOCATION  e7ecoore

Refer to DTC P0157.

GENERAL DESCRIPTION  esocarar

Refer to DTC P0157.

DTC DESCRIPTION  eaizscea

Checking output signals from HO2S under detecting condition, if an output voltage is approx.0.45V or 3.5V for more
than predeterminate time, PCM sets P0160. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  ecossson

Item Detecting Condition Possible cause

DTC Strategy » Monitor signal voltage

» Battery voltage = 10V

» Engine running = 60 sec.
» Engine warm-up state

* No disable faults

Enable Conditions

« Poor connection
Case 1 e 1.2V < V0|tage of HO2S < 3.9V . Open in harness
Thresh- (at pumping current ON) « HO2S(B2/S2)
e PCM
oldvalue |- | '+ 0415V < Voltage of HO2S < 0.515V
(at pumping current OFF)

» Continuous

Diagnosis Time (more than 76.5 sec.failure for every 90 sec.test)

MIL On Condition » 2 Driving Cycles

SPECIFICATION  erossais

Refer to DTC P0157.

SCHEMATIC DIAGRAM  eoserscr

Refer to DTC P0157.

SIGNAL WAVEFORM AND DATA  ecosora

Refer to DTC P0157.

MONITOR DTC STATUS  essassas

Refer to DTC P0157.
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TERMINAL AND CONNECTOR INSPECTION  eascopas

Refer to DTC P0157.

SIGNAL CIRCUIT INSPECTION  esrrsess

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

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

Specification :
Approx. 3.5V - when pumping current is ON
Approx. 0.45V - when pumping current is OFF

4. Is the measured voltage within specification?

YES

» Go to "Ground Circuit Inspection” procedure.

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

GROUND CIRCUIT INSPECTION  e7piszs

1. 1G "ON" and disconnect HO2S(B2/S2) connector.
2. Measure voltage between terminal 1 of HO2S(B2/S2) harness connector and chassis ground.

3. Measure voltage between terminals 1 and 2 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  e279cs2a

1. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?
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R i esv 1.0s [N G

MIN: = 19.4nV AVE: 55Z.7mV NMAX: 87Y8.b6nl)

MIN: 575.8mV AVE: 8687.6mY HAK: 976. Bml

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

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4)

Is the sensor switching properly?
YES

» Go to "Check HO2S" as below.

» Substitute with a known - good HO2S and check for proper operation.

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

2. Check HO2S

1)
2)
3)

4)

IG "OFF" and disconnect HO2S connector.
Check that the HO2S is securely installed.
Check the HO2S for contamination or damage

Is the sensor normal?

YES

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

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

» Substitute with a known - good HO2S and check for proper operation.

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

NOTE

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

VERIFICATION OF VEHICLE REPAIR esso912

Refer to DTC P0157.

SCMF16225L
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DTC P0171 SYSTEM TOO LEAN (BANK 1)
DTC P0174 SYSTEM TOO LEAN (BANK 2)

GENERAL DESCRIPTION  eoespess

In order to provide the best possible combination of drivability, fuel economy and emission control, the ECM uses a closed
loop air/fuel metering system. The ECM monitors the HO2S signal voltage and adjusts fuel delivery based it in closed
loop fuel control. Changes in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal
fuel trim value is around 0%. The ECM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel
is indicated by fuel trim values that are above 0%. The ECM will reduce fuel when the HO2S signal is indicating a rich
condition. Reduction in fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set
when the amount reaches excessive levels because of a lean or rich condition.

DTC DESCRIPTION  esssocss

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  ess11250

Item Detecting Condition Possible cause

DTC Strategy e Fuel Trim Limits Exceeded

e 550rpm < Engine speed < 4000rpm
« 607 (140°F) < Engine coolant temperature
< 115C(239°F)
« -10C(14°F) < Intake air temperature < 607 (140°F)
e 0° < Throttle position < 80°
e 25kPa < Engine load < 90kPa

Enable Conditions )
e 1.5g/s < Intake air flow < 80g/s

e Barometric pressure = 72kPa » Poor connection

* Vehicle speed =< 130km/h * Relevant sensor/actuator
e 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 e 2 Driving Cycles

MONITOR DTC STATUS  enzp7ens

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC's information from the
DTCs menu
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4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PEEXX TITLE

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

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DT AL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eveirras

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  er7eceos

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.
» Throttle body gasket
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2)

1)

2)

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

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 the fuel line" as follows

Check the fuel line

Check the fuel line for following items

P Connector connection state

» Damage/ connection state for vacuum hoses connected to fuel line
P Bent/ pressed/ twisted fuel line or fuel leakage

Has a problem found in this procedure?

YES

P Repair or replace it which has a problem, and go to " Verification of Vehicle Repair" procedure.

» Go to "Check fuel pressure" as follows

Check fuel pressure

NOTE

1)
2)
3)
4)
5)
6)

7

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.

Start the engine and disconnect the fuel pump relay.

Wait until fuel in fuel line is exhausted and the engine stalls.

Turn the ignition switch OFF position.

Install the special service tool for measuring the fuel pressure between the delivery pipe and the fuel feed hose.
Connect the fuel pump relay.

With fuel pressure applied, check the three is no fuel leakage from the fuel pressure gauge or connection part.

Start the engine and measure the fuel pressure at idle.

Specification : 374 ~ 384 kpa (3.82 ~ 3.92 kg/cn, 54.3 ~ 55.8psi)

8)

Stop the engine and check for a change in the fuel pressure gauge reading.
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Specification : After engine stops, the gauge reading should hold for about 5 minutes.

9)

Is the measured fuel pressure within specification?

YES

» Go to "Component inspection” procedure.

» Repair or replace according to the table below.
» And then, go to " Verification of Vehicle Repair" procedure.

Condition

Possible Cause

Suspected area

Fuel pressure too low

Clogged filter

Fuel filter

Fuel leak on the fuel-pressure
regulator that is assembled on fuel
pump because of poor seating of

the fuel-pressure regulator

Fuel pressure regulator

Fuel pressure too high

Sticking fuel pressure regulator

Fuel pressure regulator

Fuel pressure drops slowly after

engine is stopped

Injector leak

Injector

Fuel pressure drops immediately

after engine is stopped

The check valve within the fuel
pump is open

Fuel pump

COMPONENT INSPECTION

E8FB3042

IG "OFF" and remove PCV valve from cylinder head

With engine idling, block PCV valve and confirm that vacuum is felt.

Insert thin stick into the screwed PCV valve and verify that the plunger is moving.

1. Check PCV
1)
2)
3)
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)
2)

3)

IG "OFF" and disconnect PCSV and vacuum hose.

Connect hand-vacuum gage

Is the vacuum maintained ?

YES

with PCSV and supply vacuum to it.
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» 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)

13.8 ~ 152 @

4) Is the measured resistance within specification?

YES

» 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

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.

» Repair it, and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eccesaso

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

1.

2.

Using a Scantool, Clear the DTCs

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

Are any DTCs present ?

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

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

» Go to the applicable troubleshoooting procedure.

» 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  eeispen2

Refer to DTC P0171.

DTC DESCRIPTION  es2asese

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 P0172/P0175. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts
till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esrrsoen

Item

Detecting Condition

Possible cause

DTC Strategy .

Fuel Trim Limits Exceeded

Enable Conditions

550rpm < Engine speed < 4000rpm
60°C(140°F) < Engine coolant temperature
< 1157C(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 DTC STATUS  erasasos

Refer to DTC P0171.

TERMINAL AND CONNECTOR INSPECTION  eis2azee

Refer to DTC P0171.

SYSTEM INSPECTION

EF26692D

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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2)

» Blocking in intake manifold and injector caused by any foreign substance

Has a problem found?
YES

» Repair or replace it, and go to "Verification of Vehicle Repair" procedure.

» Go to " Check fuel pressure" as follows.

Check fuel pressure

NOTE

1)
2)
3)
4)
5)
6)

7

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.

Start the engine and disconnect the fuel pump relay.

Wait until fuel in fuel line is exhausted and the engine stalls.

Turn the ignition switch OFF position.

Install the special service tool for measuring the fuel pressure between the delivery pipe and the fuel feed hose.
Connect the fuel pump relay.

With fuel pressure applied, check the three is no fuel leakage from the fuel pressure gauge or connection part.

Start the engine and measure the fuel pressure at idle.

Specification : 374 ~ 384 kpa (3.82 ~ 3.92 kg/cm, 54.3 ~ 55.8psi)

8)

Stop the engine and check for a change in the fuel pressure gauge reading.

Specification : After engine stops, the gauge reading should hold for about 5 minutes.

9)

Is the measured fuel pressure within specification?

YES

» Go to "Check fuel leakage in injector" procedure.

» Repair or replace according to the table below.
» And then, go to " Verification of Vehicle Repair" procedure.
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Condition

Possible Cause

Suspected area

Fuel pressure too low

Clogged filter

Fuel filter

Fuel leak on the fuel-pressure
regulator that is assembled on fuel
pump because of poor seating of
the fuel-pressure regulator

Fuel pressure regulator

Fuel pressure too high

Sticking fuel pressure regulator

Fuel pressure regulator

Fuel pressure drops slowly after

o Injector leak Injector
engine is stopped
Fuel pressure drops immediately The check valve within the fuel
e Fuel pump
after engine is stopped

pump is open

3. Check fuel leakage in injector

1) IG "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.

P There is a fuel leakage in injector. Repair or replace it, and go to " Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION

1. Check PCV

E5B498B0

1) IG "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

» 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.
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3) Is the vacuum maintained ?

YES

» Go to " Check injector" as follows.

» Repair or replace it, and go to " Verification of Vehicle Repair" procedure.

3. Check injector
1) 1G "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) 13.8 ~ 152 Q

4) Is the measured resistance within specification?

YES

» 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  escrsoeo

Refer to DTC P0171.
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IDTC P0196 ENGINE OIL TEMP. SENSOR RANGE / PERFORMANCE

COMPONENT LOCATION  e2s09ces

ors |

LGLG500A

GENERAL DESCRIPTION  esga4330

The fluid of the CVVT is the engine oil and its density changes according to the engine oil temperature. At this time the
Oil Temperature Sensor (OTS) helps compensation against the temperature differences. The Oil Temperature Sensor
measures the engine oil temperature before the engine oil comes into the Oil-flow Control Valve (OCV).

According to the measured temperature, the Engine Control Module (ECM) compensates the oil-flow control valve oper-
ation time.

DTC DESCRIPTION  e7os07r1

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.

DTC DETECTING CONDITION  eseparea

Item Detecting Condition Possible cause

« Determines if the oil temperature value is rational,

DTC Strategy compared to coolant and intake air temperature.

» Engine run time after startup < 30 sec

Enable Conditions 2 , X ,
« Minimum soak period required > 270 min

* The difference in temperature between oil and + Poor connection
coolant temperatures at startup. » 357 (63°F) + Open or short in harness
Threshold value « The difference in temperature between oil « Faulty OTS
temperature and intake air temperature at * PCM

startup » 35C(63°F)

» Continuous
(More than 12.5 sec.failure for every 25 sec.test)

MIL On Condition * No MIL ON (DTC only)

Diagnosis Time
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SPECIFICATION

ED3ED1AA

Temperature(C/°F)

Resistance(kR )

-20C/ -4°F 16.52k<2
20°C/ 68°F 2.45kR2
80T/ 176°F 0.29k<

SCHEMATIC DIAGRAM

ED41B1F3

[CIRCUIT DIAGRAM]
OTS (C93)

[CONNECTION INFORMATION]

s

[HARNESS CONNECTORS]

PCM (C93)
4. GND Terminal Connected to Function
= 1 PCM C30-B (4) OTS Signal
2 PCM C30-B (34) Sensor ground
[4-0Ts signal
r‘éﬁ

- [

DOOHOOOEOHDO0000 0000
DOSHDSTEDDDD DY DDHEDA)

a 1] i =
(696968 Ee16aE4E31E26 60BN NacXasXaaasra(ay)
BN IIADENEeN6 NE6X6ee 64636260

J LT

C30-B
PCM

MONITOR DTC STATUS

EC77D6B7

1. Check DTC Status

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

2) 1G "ON".

SCMF16117L

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

DTCs menu

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

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

NUMEEERE OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e77srser

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 "signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  e2s7oe7s
1. Check Voltage

1) 1G "OFF" & ENG "OFF"

2) Disconnect OTS connector

3) IG "ON" & ENG "OFF"



FLA -308 FUEL SYSTEM

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 C30-B (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.

GROUND CIRCUIT INSPECTION  e76rass:

1. 1G "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

» Repair or replace contact resistance or open in harness and then, go to "Verification of Vehicle Repair” procedure.
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COMPONENT INSPECTION  ezseeoss

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<
20T/ 68°F 2.45kQ
80°C/ 176°F 0.29kQ

C93

1. OTS Signal
2. OTS Ground

SCMF16241L

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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1.5 SIHU-ZCAN

- F
0IL TEHMPERATURE 19.8 °F
ENGAGED GEAR a
EXHAUST GAS TEMP. 14A18°F
ENOCK RETARD-CYLG 8.8a °

¥

1. OTS Signal
2. OTS Ground

SIMULATION OF VOLTAGE

3.68 V

( CH B ONLY )
[METR] [SIML| [ + || — |[|F1x |

SCMF16242L

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  esroseer

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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IDTC P0197 ENGINE OIL TEMP. SENSOR LOW INPUT

COMPONENT LOCATION  escsoees

Refer to DTC P0196.

GENERAL DESCRIPTION  ezzasa1a

Refer to DTC P0196.

DTC DESCRIPTION  ersssics

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  eprzae2

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 . I P

PCM

« Continuous

Diagnosis Time (More than 12.5 sec.failure for every 15 sec.test)

MIL On Condition e 2 Driving Cycles

SPECIFICATION  esrsroie

Refer to DTC P0196.

SCHEMATIC DIAGRAM  eascrrrs

Refer to DTC P0196.

MONITOR DTC STATUS  ezesasec

Refer to DTC P0196.

TERMINAL AND CONNECTOR INSPECTION  eesseros

Refer to DTC P0196.

SIGNAL CIRCUIT INSPECTION  e2acizer

1. Check Voltage

1) 1G "OFF" & ENG "OFF"
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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  eoeszess

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 16.52kR
20T/ 68°F 2.45kQ
80°C/ 176°F 0.29k<Q

C93

1. OTS Signal
2. OTS Ground

SCMF16241L
6) Is the measured resistance within specification ?

YES
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» 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.

1.5 SIMU-SCAN

F
0OIL TEHMPERATURE 19.8 °F

ENGAGED GEAR a
EXHAUST GAS TEHP. 14818°F
KNOCK RETARD-CYLG a.e8 °

1. OTS Signal
2. OTS Ground

SIMULATION OF VOLTAGE

3.68 V

( CH B ONLY )
[METR] [SInL] | + || — |[|F1x |

SCMF16242L

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  eessaoan

Refer to DTC P0196.
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IDTC P0198 ENGINE OIL TEMP. SENSOR HIGH INPUT

COMPONENT LOCATION  es2esse2

Refer to DTC P0196.

GENERAL DESCRIPTION  esssas81

Refer to DTC P0196.

DTC DESCRIPTION  esssszs0

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  ecossazs

Item Detecting Condition Possible cause
DTC Strategy  Signal low
Enable Case 1 + Engine running state ) 60 sec .
Condi- + Coolant temperature < 110 C(230°F) * Poor connection
tions < Open or short to battery
Case 2 « Engine running state ) 90 sec. in signal harness
. . * Open in ground harness
Thresh old value « Oil temperature sensor’s signal > 4.9V + Ol temp.sensor
Diaanosis Time + Continuous « PCM
9 (More than 12.5 sec.failure for every 15 sec.test)
MIL On Condition » 2 Driving Cycles

SPECIFICATION  esccasco

Refer to DTC P0196.

SCHEMATIC DIAGRAM  eaosises

Refer to DTC P0196.

MONITOR DTC STATUS  ee2s0

Refer to DTC P0196.

TERMINAL AND CONNECTOR INSPECTION  ezspaco0

Refer to DTC P0196.

SIGNAL CIRCUIT INSPECTION  esecraar

1. Check Voltage

1) IG "OFF" & ENG "OFF"
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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.

P 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 C30-B (4) of PCM harness
connector.

Specification : Approx. below 12

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  eos29310

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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» Repair or replace contact resistance or open in harness and then, go to "Verification of Vehicle Repair” procedure.

COMPONENT INSPECTION  es068793

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(kR )
-20C/ -4°F 16.52kQ
20C/ 68°F 2.45k<2
80T/ 176°F 0.29kQ

Co3

1. OTS Signal
2. OTS Ground

6) Is the measured resistance within specification ?

YES

» Go to "Check PCM" as follows.

SCMF16241L

» 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.
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4) Simulate voltage at terminal "1" of OTS signal harness connector.

1.5 SIMU-SCAN

:
ENGAGED GEAR a

EXHAUST GAS TEHP. 14818°F
KNOCK RETARD-CYLG a.ea v

1. OTS Signal
2. OTS Ground

SIMULATION OF VOLTAGE

3.68 V

( CH B ONLY )
[METR] [SIML] | + || — ||F1x |

SCMF16242L

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  ess62c

Refer to DTC P0196.
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IDTC P0217 ENGINE COOLANT OVER TEMPERATURE CONDITION

COMPONENT LOCATION  e72ar210

CMPS [Bank 2]

LGLG510A

GENERAL DESCRIPTION  esoesser

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

DTC DESCRIPTION  essicozs

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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DTC DETECTING CONDITION  eranssc

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 = 50°C( 122 °F)
Undefaulted IAT = 35T( 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

No MIL ON (DTC only)

Poor connection

Lack of engine coolant
Water pump

ECTS

PCM

SPECIFICATION

E32110CD

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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SCHEMATIC DIAGRAM

E2AF1CCA

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

[] [
Cco4
ECTS

ECTS (C04) PCM (C30-B)
3 E - ECTS Signal Terminal Connected to Function
2 1 PCM C30-B (33) Sensor ground
Cluster 2 Cluster
1 [33-GND 3 PCM C30-B (7) ECTS Signal
[HARNESS CONNECTORS] —_— —

DOOHOODEHEOVOO0V000O000.
DODDOSDDBDND DY D OB DD

f i i |
(6969686 0666964662/6 D60 AcNasKadaNaXaD)
G BAIN6IENEDENE16E3162)X6D)

J LT

C30-B
PCM

SIGNAL WAVEFORM AND DATA

FR CHAB.5V 28 uS

EBCA080D

...... feeeeebonend 30C(86 '.’F) e

THOLD] [ TIVE | '| GND ] [ CHNL] [MENU]

SCMF16106L

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 DTC STATUS

E7EBOABB

1. Check DTC Status

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

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

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES PXXXX TITLE

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

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR :@ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e7sssais

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  ezpaziea

1. IG "OFF" and disconnect ECTS connector.
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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 "System Inspection" procedure.

» Go to "Check short to ground in harness" as follows.
5. Check short to ground in harness
1) 1G "OFF" and disconnect ECTS connector and PCM connector.
2) Measure resistance between terminal 3 of ECTS harness connector and chassis ground.

3) Measure resistance between terminals 1 and 3 of ECTS harness connector.

Specification : Infinite

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

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

SYSTEM INSPECTION  eeorirrr

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  esasacro

1. Check resistance of ECTS

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

SPECIFICATION :

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) 231 ~ 259
Cc04
1. ECTS Ground
2. To Gauge
3. ECTS Signal

SCMF16245L

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) 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.
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1.5 SIHU-3CAN

y
COOLANT _ 46.6 °F Co4
INTAKE AIR TEMP 77.8 °F u = 0
INTAKE AIR TEHP 77.8 °F 1. ECTS Ground
¥ 2. To Gauge
SIMULATION OF VOLTAGE @@@ 3. ECTS Signal

Z.Z8 U

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

SCMF16246L

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

YES

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

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

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 esiceece

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 P0222 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
LOW INPUT

COMPONENT LOCATION  eeposssr

ETC Module (TPS + ETC Motor)

SCMF16192L

GENERAL DESCRIPTION  ess0s0s0

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1&2
and Accelerator Position Sensor(APS) 1&2. TPS1&2 are sharing the same source voltage and ground.The throttle valve
opening is control by throttle motor which is controlled by Engine Control Module(ECM).The opposite position indicator
shows inverted signal characteristics. TPS1 output voltage increases smoothly in proportion with the throttle valve open-
ing angle after starting. TPS2 output voltage decreases in inverse proportion with the throttle valve opening angle after
starting. TPS provides feedback to the ECM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  ecesseos

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  esrseesa

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
di is i « Continuous in signal harness
1aghosis time (more than 0.1 sec. failure for every 8.5 sec.test) * TPS
« PCM

MIL ON condition e 2 driving cycles
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SPECIFICATION  e7ops200

Throttle opening ( °)

Output voltage(V) [Vref=5.0]

TPS1 TPS2

0° 0.0v 5.0v
10° 0.5v 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8V
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5v
110° 5.0v 0.0v
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SCHEMATIC DIAGRAM  ersogses

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C86) PCM (C30-B)
TPS 1 4 Terminal Connected to Function
{16 - Reference Voltage (+5V) 1 PCM C30-B (14) TPS 1 Ground
2 E48 - TPS 1 Signal 2 PCM C30-B (48) TPS 1 Signal
3 PCM C30-B (57) TPS 2 Signal
! E4 - GND 4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control
S2 7
s El?, - Reference Voltage (+5V) 6 PCM C30-B (58) TPS 2 Ground
3 7 PCM C30-B (13) | TPS 2 Reference Voltage (+5V)
( (57 - TPS 2 Signal 8 PCM C30-B (1) ETC Motor [-] Control
6
[58 - GND
ETC MOTOR|5
{2 - ETC Motor [+]
8
[1-ETC Motor [
[HARNESS CONNECTORS] L L N SID)
= [Ej
i
DOHEHHODEODDO000O00O006 )
DDEIDODEIDHOD DY DDDE DG
ﬁ (1] )i Ji i) D)
(60GIEENEEIEIEEIEENEGNABIANAcXasa4Xas)42)aD)
BTN LEIEEDEEN 46626 )
C86 S |
ETC MODULE C30-B
PCM
SCMF16101L
SIGNAL WAVEFORM AND DATA  eaanasens
rr R 1ev [EREE HE 1ev rr ) 1ev [HEE [ 1ev
MIM: 2.7 U AVE: 3.5 U Ha¥: 4.4 U MIN: 78.8mnl AVE: 2.8 U HaH: 4.2 U

MIN: 585.4nV AVE!: 1.6 V HNMAx: Z.3V MIN: 717.5mY AVE!: Z.2 U Hax: 3.81Y

N I N T T S O N B O N B e oA S S S S S S S S S S
[zoon| [curs ] [RECD| [MENU] [zoon] [curs ] [RECD | [MENU |

Hit the accelerator at IG ON Open the throttle valve by force at IG ON

EGRF604Z
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MONITOR DTC STATUS  ercuspo

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PEEXX TITLE

= DTC TITLE

1.MIL STATUS: ON ./ OFF
Z.DTC STATUS: PRESENT HISTORY
3.DIAG.STATUS: DIAGNOEIE FINISHED

NMUMBER OF DTC : 1 ITEHNS
PART | | ERAS DT AL DTC CAUSE TO SYSTEM ERROR :@ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  egracoon

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

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

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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» Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  esepocs:

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

3. Measure voltage between terminal 7 of TPS harness connector and chassis ground.

Specification : Approx. 5V

4. Is the measured voltage within specification ?

YES
» Go to "Signal circuit inspection™" procedure.

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

SIGNAL CIRCUIT INSPECTION  ezasro04

1. Check short to ground in harness
1) IG "OFF" and disconnect TPS connector and PCM connector.
2) Measure resistance between terminal 3 of TPS harness connector and chassis ground.

3) Measure resistance between terminals 3 and 6(1) of TPS harness connector.

Specification : Infinite

4) Is the measured resistance within specification?

YES

» Go to "Check open in harness" as follows

» Repair short to ground in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) IG "OFF" and disconnect TPS connector and PCM connector.

2) Measure resistance between terminal 3 of TPS harness connector and terminal C30-B (57) of PCM harness
connector.

Specification : Below 12

3) Is the measured resistance within specification?

YES
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» Go to " Component Inspection" procedure.

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

COMPONENT INSPECTION  eape2s0a

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

2) Measure resistance between terminals 7 and 6 of TPS connector.(Component side)

Specification : 2.7 ~ 4.1k

1. TPS1 ground
2. TPS1 signal
3. TPS2 signal
( 1}(2)@(4\ ;1 E_IP_S 1 Refe[rt]arg:e Volltage (+5V)
5Y6Y7)8 . motor[+] Contro
L/ A q 6. TPS2 ground
7. TPS 2 Reference Voltage (+5V)
8. ETC motor[-] Control

SCMF16250L

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.

» 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. Turnignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  eceoears

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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DTC P0223 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  ezporsec

Refer to DTC P0222.

GENERAL DESCRIPTION  esrsses0

Refer to DTC P0222.

DTC DESCRIPTION  essrross

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  eossseor

Item Detecting Condition Possible Cause
DTC Strategy  Signal High
Enable condition * IG "ON" * Poor connecuon_ .
» Short to battery in signal
threshold value « The signal voltage of TPS > 4.75V harness

- « Open in ground harness
« Continuous P g

. _— _  TPS
diagnosis time (more than 0.1 sec. failure for every 8.5 sec.test) « PCM

MIL ON condition e 2 driving cycles

SPECIFICATION  eruissce

Refer to DTC P0222.

SCHEMATIC DIAGRAM  eeszezps

Refer to DTC P0222.

SIGNAL WAVEFORM AND DATA  eoeseis

Refer to DTC P0222.

MONITOR DTC STATUS  eroresia

Refer to DTC P0222.

TERMINAL AND CONNECTOR INSPECTION  eo7as40

Refer to DTC P0222.
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SIGNAL CIRCUIT INSPECTION 2452337
1. Check voltage
1) IG "OFF" and disconnect TPS connector.
2) 1G "ON and ENG "OFF"

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

Specification : Approx. 0V

4) Is the measured voltage within specification?
YES

» Go to "Ground Circuit Inspection” procedure.

» Go to "Check short to battery in harness" as follows.
2. Check short to battery in harness
1) IG "OFF" and disconnect TPS connector and PCM connector.
2) Measure resistance between terminals 7 and 3 of TPS harness connector.
3) Measure resistance between terminals 4 and 3 of TPS harness connector.
4) Measure resistance between terminals 5 and 3 of TPS harness connector.

5) Measure resistance between terminals 8 and 3 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  eoco6180

1. 1G "OFF" and disconnect TPS connector.

2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 8 of TPS harness connector and chassis ground.

4. Measure voltage between terminals 8 and 6 of TPS harness connector.

Specification : Measurement "A" - Measurement 'B’ = Approx. below 200mV
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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  ezeescer

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

2) Measure resistance between terminals 7 and 6 of TPS connector.(Component side)

Specification : 2.7 ~ 4.1kQ

. TPS1 ground

. TPS1 signal

. TPS2 signal

. TPS 1 Reference Voltage (+5V)
. ETC motor[+] Control

TPS2 ground

. TPS 2 Reference Voltage (+5V)
. ETC motor[-] Control

NGO WN R

SCMF16250L

3) Is the measured resistance within specification?
YES

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

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

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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VERIFICATION OF VEHICLE REPAIR  exrseass

Refer to DTC P0222.
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IDTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION  eccsasoz

i

Fuel Pump Relay

SCMF16254L

GENERAL DESCRIPTION  eseoeris

The ECM provides ground to one side of the coil in the fuel pump relay to control the fuel pump relay. The other side of the
fuel pump relay coil is connected to fuel pump relay, which activates when the ignition switch is ON. The ECM monitors
the control circuit between the fuel pump relay and the ECM. When the ignition switch is turned ON, the ECM energizes
the fuel pump relay, which sends power to the fuel pump.

DTC DESCRIPTION  esupirs

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  essrcoee

Item Detecting Condition Possible Cause
DTC Strategy  Signal Low or High « Poor connection
Enable condition « 11V < Battery Voltage < 16V * Open or short in fuel pump
relay circuit
threshold value * Open or short « Open in Main Relay circuit
diagnosis time « Continuous » Fuel Pump Relay
« PCM

MIL ON condition NO MIL ON(DTC only)




DTC TROUBLESHOOTING PROCEDURES FLA -337

SCHEMATIC DIAGRAM  esonzcao

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Fuel pump PCM (C30-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 C30-A (70) Relay control

s [70 - Fuel pum i

5 1/ pump 5 Mian relay Battery power (B+)
relay control

[HARNESS CONNECTOR] e —

Mian relay

1

DOEGECHEHEEBERO000606000,
DESYDBLEEDND DY DHELEDE)

! ! ! —)

1
) PRSIV IROBROBED
DECHVOECHBIACEEIDEDBREG) )
31415
T J
LS
C30-A
PCM

SCMF16255L

MONITOR DTC STATUS  eeorrrec

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

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

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXEXX TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT < HISTORY
3.DIAG.STATUS: DIAGNOZEIE FINISHED

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  espsigoa

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  esi20ces

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.
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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  esooarie

1. 1G "OFF"

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.

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

COMPONENT INSPECTION  eso2c04

1. Check fuel pump relay

1)
2)
3)

4)

IG "OFF"
Disconnect Fuel Pump Relay
Measure resistance between terminal 1 and 2 of Fuel Pump Relay

Measure resistance between terminal 3 and 5 of Fuel Pump Relay

SPECIFICATION :

Terminal continuity
1~2 NO
3-5 YES
(Approx. 70Q ~ 120Q)
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1 1. Battery Power(B+) e 1
2 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.

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 eercerz2

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 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  enorreia

/ Ll
Injector [Bank 2] 1V
AS NN\ Ignition Coil [Bank 2]

LGLG512A

GENERAL DESCRIPTION  esesssor

Based on information from various sensors, the ECM measures the fuel injection amount. The fuel injector is a solenoid-
operated valve and the fuel injection amount is controlled by length of time the fuel injector is held open. The ECM controls
each injector by grounding the control circuit. When the ECM energizes the injector by grounding the control circuit, the
circuit voltage should be low (theoretically 0V) and the fuel is injected. When the ECM de-energizes the injector by opening
the control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  eos2o07r

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  eresuiae

Item Detecting Condition Possible Cause

DTC Strategy « Signal Low

Enable condition e Engine running state » Poor connection
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 e PCM

MIL ON condition e 2 driving cycles
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FUEL SYSTEM

SPECIFICATION

ECC7150B

Item

Coil resistance(RQ)

Injector

13.8 ~ 15.2Q [207C( 68°F)]

SCHEMATIC DIAGRAM

E6B67638

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

Injector #1 PCM (C30-A) Injector #1
(C37-1) > Terminal Connected to Function
{72 - Injector #1 1 PCM C30-A (72) Injector #1 control
X‘E‘IZ:XI 1 2 Main Relay Battery Voltage (B+)
»  Main Relay
Injector #2 Injector #2
(C37-2) 2 Terminal Connected to Function
@3 - Injector #2 -
1 PCM C30-A (63) Injector #2 control
1 o ) 2 Main Relay Battery Voltage (B+)
> Main Relay
|njce:gt$r3#3 Injector #3
( ) 2 . Terminal Connected to Function
54 - Injector #3 -
X_HZXI 1 PCM C30-A (64) Injector #3 control
l .
> Main Relay 2 Main Relay Battery Voltage (B+)
Injector #4 .
(C37-4) Injector #4
2 ES - Injector #4 Terminal Connected to Function
XHZ:XI 1 PCM C30-A (68) Injector #4 control
1 > Main Relay 2 Main Relay Battery Voltage (B+)
Injector #5 .
(C37-5) > Injector #5
Eg - Injector #5 Terminal Connected to Function
XHZ:XI 1 1 PCM C30-A (69) Injector #5 control
»  Main Relay 2 Main Relay Battery Voltage (B+)
Injector #6
(C37-6) > Injector #6
{71 - Injector #6 Terminal Connected to Function
XHZ:XI 1 1 PCM C30-A (71) Injector #6 control
> Main Relay 2 Main Relay Battery Voltage (B+)
[HARNESS CONNECTORS] ==

00
N
C37-1,3,5 C37-2,4,6

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

1

="

DODHOEDEEHNOO000O00O000
DOEHOHODSDDDD DY DDBDB D)

1] 1

I

J L

] —r
(6069686 )6016169E3/626 DE0ANAsNA NAeXasXa4Xa3a2aD)
BTN RDIEIENE 6666626

C30-A
PCM

SCMF16113L
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SIGNAL WAVEFROM AND DATE  eisceass

5 5 ) 5 5 5 5 5
i i i i i i i i i i
[MEMO] [RECD] [MENU]

HoLD

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 DTC STATUS  essrsana

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT / HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

MUMBER OF DTC : 1 ITENS
PART | | ERAS DTAL DIC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

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

TERMINAL AND CONNECTOR INSPECTION  eceassat

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  esrriorr

1. 1G "ON" and disconnect injector connector.
2. 1G "ON" and ENG "OFF"

3. Measure voltage between terminal 1 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  eocasice
1. Check short to ground in harness
1) 1G "OFF" and disconnect injector connector and PCM connector.

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

Specification : Infinite
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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.
2. Check open in harness
1) IG "OFF" and disconnect injector connector and PCM connector.

2) [P0261] Measure resistance between terminal 2 of injector harness connector and C30-B (72) of PCM harness
connector.
[P0O264] Measure resistance between terminal 2 of injector harness connector and C30-B (63) of PCM harness
connector.
[P0O267] Measure resistance between terminal 2 of injector harness connector and C30-B (64) of PCM harness
connector.
[PO270] Measure resistance between terminal 2 of injector harness connector and C30-B (68) of PCM harness
connector.
[P0273] Measure resistance between terminal 2 of injector harness connector and C30-B (69) of PCM harness
connector.
[PO276] Measure resistance between terminal 2 of injector harness connector and C30-B (71) of PCM harness
connector.

Specification : Below 1%

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  essesaso

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 Coll resistance(R )

Injector 13.8 ~ 15.2Q [20C( 68°F)]

3) Is the measured resistance within specification?

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

» Substitute with a known - good 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  eeerssec

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 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  eisoeoes

Refer to DTC P0261.

GENERAL DESCRIPTION  ecrsreea

Refer to DTC P0261.

DTC DESCRIPTION  esasason

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  Eeereoze

Item Detecting Condition Possible Cause
DTC Strategy « Signal High
« Engine running state
. < <
Enable condition . i‘t\; ;C(B)igi.rgn\;ogfegem& >160VSsec » Poor connection
“ N (\j/ bli ”f it X ' ' » Short to battery in harness
o disabling faults presen . Injector
threshold value e Short to battery « PCM
diagnosis time « Continuous
MIL ON condition e 2 driving cycles

SPECIFICATION  eversens

Refer to DTC P0261.

SCHEMATIC DIAGRAM  eceiraz

Refer to DTC P0261.

SIGNAL WAVEFROM AND DATA  eirrasss

Refer to DTC P0261.

MONITOR DTC STATUS  esoonar

Refer to DTC P0261.
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TERMINAL AND CONNECTOR INSPECTION  eacassss

Refer to DTC P0261.

CONTROL CIRCUIT INSPECTION  esrorzr
1. Check voltage
1) 1G "OFF" and disconnect injector connector.
2) 1G "ON" and ENG "OFF"

3) Measure voltage between terminal 2 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) 1G "OFF" and disconnect injector connector and PCM connector.

2) Measure resistance between terminals 1 and 2 of injector 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.

COMPONENT INSPECTION  ezososce

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
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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 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  eizesseo

Refer to DTC P0261.
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DTC PO300 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  esosoise

Injector [Bank 2] 1V
DS NN\ Ignition Coil [Bank 2]

LGLG512A

GENERAL DESCRIPTION  esseres

The Misfire monitor diagnostic is based on crankshaft rotation velocity variation. The ECM determines crankshaft rota-
tional velocity using the crankshaft position sensor and camshaft position sensor. When a cylinder misfires the crankshaft
slows down momentarily. By monitoring the crankshaft and camshaft position sensor signals, the ECM can calculate
when a misfire occurs. For a non-catalyst damaging misfire, the diagnostic will be required to report a misfire present
within 1000-3200 engine revolutions. For catalyst damaging misfire, the diagnostic will respond to monitor 200 engine
revolutions. Rough roads may cause false misfire detection. The rough road(acceleration)sensor consists of a piezoelec-
tric vibration pick up which detects vertical acceleration of the vehicle. The sensor signal is used by the ECM to determine
the degree of vertical movement of the car, for example, on a bumpy road. Since this may also cause uneven engine
running, the ECM uses the signal to distinguish the phenomenon from actual misfiring.

DTC DESCRIPTION  espoen2r

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  essgras

Item Detecting Condition

Possible Cause

» Determine if a multiple cylinder misfire or a
DTC Strategy cylinder specific misfire is occurring by monitoring
crankshaft acceleration.

* No sudden change in throttle opening

« Torque 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

e TEC is learned

» Coolant temperature is outside the window
« 500 < Engine speed < 6600

e 11 < Battery vlotage < 16

* TPS/MAP sensor/CAMS/CKPS/ECT sensor

Enable condition

are normal
Case 1 « Individual event misfire detection > Threshold
oLh:/ZSISe Case 2 « Emissions damaging » Threshold
Case 3  Catalyst damaging » Threshold
Diagnosis time e Continuous
MIL ON condition e 2 driving cycles

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
compression

Faulty PCM

MONITOR DTC STATUS  easnpzie

1. Check DTC Status
1) Connect scantool to Data Link Connector(DLC).

2) IG "ON".

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

DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXXX TITLE

NUHMBER OF DIC : 1 ITEHS

1.MIL STATUS:
Z2.DTC STATUS:
3.DIAG. STATUS:

ON ./ OFF
PRESENT / HISTORY
DIAGHNOSIS FINISHED

| PART | | ERAS | [DTAL | DTC CAUSE TO SYSTEHM ERROR @ PXXXX

SCMF16159L
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5) Is parameter displayed "Present fault"?

YES

» Go to "System Inspection" procedure.

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

SYSTEM INSPECTION  eeirecs2

1. Check Spark Pulg
1) Remove cylinder’'s spark plugs

2) Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

3) Has a problem been found in any of the above areas?

YES

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

» 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?

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
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3)
4)
5)
6)

7

1)
2)
3)
4)
5)

6)

Verify that vacuum is felt

Remove PCV valve

Blow through valve from prot "A" and verify that air comes out of prot "B"
Blow through valve from prot "B" and verifty that no air comes out of port "A"

Has a problem been found ?

YES

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

P Go to "Check Compression pressure" as below

Check Compression pressure

Warm up the engine to normal operating temperature

Disconnect the spark plug cables and remove the spark plugs.

Crank the engine to remove any foreign material in the cylinders.

Put compression pressure gauge into spark pulg hole

Crank the engine with widely opend throttle valve and check compression pressure at each cylinder

Is compression pressure for each cylinder displayed within specifications ?

Specification : 1323kPa(13.5 kg/cmz2,192 psi)

3)

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.

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

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

5. Check Timing
1) Ignition "OFF"
2) Check that Cam, Crank and Oil pump sprocket timing marks are correctly in alignment

Monitor these signal waveforms from CMPS and CKPS position Sensor are correctly in alignment

FLA -353
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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

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) Start the engine and disconnect the fuel pump relay.
2) Wait until fuel in fuel line is exhausted and the engine stalls.

3) Turn the ignition switch OFF position.
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4) Install the special service tool for measuring the fuel pressure between the delivery pipe and the fuel feed hose.
5) Connect the fuel pump relay.
6) With fuel pressure applied, check the three is no fuel leakage from the fuel pressure gauge or connection part.

7) Start the engine and measure the fuel pressure at idle.

Specification : 374 ~ 384 kpa (3.82 ~ 3.92 kg/cn, 54.3 ~ 55.8psi)

8) Stop the engine and check for a change in the fuel pressure gauge reading.

Specification : After engine stops, the gauge reading should hold for about 5 minutes.

9) Is the measured fuel pressure 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. After testing PCM on the vehicle, use this function to reuse the PCM on the others

P Repair or replace according to the table below.
» And then, go to " Verification of Vehicle Repair" procedure.

Condition Possible Cause Suspected area

Clogged filter Fuel filter

Fuel leak on the fuel-pressure

Fuel pressure too low regulator that is assembled on fuel

pump because of poor seating of
the fuel-pressure regulator

Fuel pressure regulator

Fuel pressure too high Sticking fuel pressure regulator Fuel pressure regulator

Fuel pressure drops slowly after

S Injector leak Injector
engine is stopped
Fuel pressure drops immediately The check valve within the fuel
] . Fuel pump
after engine is stopped pump is open

VERIFICATION OF VEHICLE REPAIR  esrasioo

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 "
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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  esoresos

The Crankshaft Position Sensor (CKPS) is a magnetic field sensitive type sensor that generates voltage using a sensor
and a target wheel mounted on the crankshaft; there are 58 slots in the target wheel where one is longer than the others.
During one crankshaft rotation there are 58 rectangular signals and one longer signal. The ECM calculates engine RPM
by using the sensor’s signal and controls the injection duration and the ignition timing. Using the signal differences caused
by the longer slot, the ECM identifies which cylinder is at top dead center.

DTC DESCRIPTION  esorosea

Checking tooth error correction under detecting condition, if the TEC is out of Threshold value, PCM sets P0315.

DTC DETECTING CONDITION  eipseesc

Item Detecting Condition Possible cause

* This DTC indicates that crankwheel tooth

DTC Strategy error has not been learned.

e 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

+ 0C(32°F) < coolant temp < 1107 (230°F)
* Not active disabling faults

Enable Conditions

. . * CKPS
* Not key on disabling faults . Target wheel
« Distance driven without learning tooth error = * PCM

4000km(2485.484769 mile) or

¢ Maximum allowed number of tooth error

Threshold value 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 e Continuous

MIL On Condition « 1 driving cycles

COMPONENT INSPECTION  ezsseces

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 "Verification of Vehicle Repair" procedure.



FLA -358 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.

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  esssoeec

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 P0325 KNOCK SENSOR 1 CIRCUIT
DTC P0330 KNOCK SENSOR 2 CIRCUIT

COMPONENT LOCATION  esoa7497

Y N
KS [Bank 1] Connector

KS [Bank 2] Connector. N [ N\~

LGLG514A

GENERAL DESCRIPTION  eocrasa

The knock sensor is attached to the cylinder block and senses engine knocking. The sensor contains a piezoelectric ele-
ment that converts vibration (or noise) into voltage signal and sends this signal to ECM. With input signals from camshaft
position and crankshaft position sensor, ECM can identify which cylinder is knocking. ECM filters vibrations and deter-
mines if the vibrations are knocking signal. The Engine Control Module (ECM) uses this signal to suppress knocking by
retarding ignition timing. The ECM will set a code (Malfunction Indicator Lamp will Not turn on) if during two driving cycles
the Knock sensor’s output voltage falls below minimum threshold. This code indicates an unexpected vibration is being
read by the Knock sensor or ECM under normal engine operation.

DTC DESCRIPTION  erzraar7

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  eroiere

Item Detecting Condition Possible cause

DTC Strategy « Signal open

Enable Conditions » Pressure in intake manifold is normal. . p i
« Engine speed = 2200 rpm oor conhection
e Open in harness

Threshold value « Filter coefficient < 1.0 » Knock sensor
« PCM

Diagnosis Time « Continuous
MIL On Condition * No MIL ON (DTC only)
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EAFA3B05

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Knock Sensor(KS) [Bank1] (C88-1) PCM (C30-B) KS [Banki]
1 ~ Terminal Connected to Function
: 155 - KS#1 [Low] 1 PCM C30-B (55) KS #1 [Low] signal
- igh] signal
2 E56 ~KS #1 [Highl 2 PCM C30-B (56) KS #1. [High] signal
3 3 PCM C30-B (23) Shield ground
= .
Knock Sensor(KS) [Bank2] (C88-2) 123 - Sensor Shield KS [Bar‘1k2] -
Terminal Connected to Function
2 E53 - KS #2 [High] 1 PCM C30-B (54) KS #2 [Low] signal
: L 2 PCM C30-B (53) KS #2 [High] signal
E54 - KS #2 [Low] 3 PCM C30-B (23) Shield ground
3
[HARNESS CONNECTORS] EI N D)
i
DOHHHOOBEHEHOHOO00000000 )
DOHHDOLEHDDDH DDA DD DE DN
leeal ————o |||
€06968)67)E01EDEE3E2IENE0GINABNA NacXasXaaaNaa)
DOV ILEPELRVDBIDODEDD )
C88-1 C88-2 J | H_
KS [Bank1] KS [Bank2] C30-B
PCM
SCMF16112L
SIGNAL WAVEFROM AND DATE  esssoas
GEMERAL SENSOH 1.8 nE

FIIN:=54Z . Snall

HAX: 3Z5.Tml

=

=

| R (zoon] [curs| [R-5T] [MEHU] [HELP]

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

has more noise than other sensor.

EGRF610B
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MONITOR DTC STATUS  ercazcer

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT / HISTORY
3.DIAG. ETATUS: DIAGHNOZEIE FINISHED

MUMBER OF DTC : 1 ITENS
PART | | ERAS DTAL DIC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  epiio0p

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

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

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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» Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  euscras

1. Check open in harness
1) IG "OFF" and disconnect knock sensor connector and PCM connector.

2) [P0325] Measure resistance between terminal 1 of knock sensor harness connector and terminal C30-B (55) of
PCM harness connector.
[PO330] Measure resistance between terminal 1 of knock sensor harness connector and terminal C30-B (54) of
PCM harness connector.

3) [P0325] Measure resistance between terminal 2 of knock sensor harness connector and terminal C30-B (56) of
PCM harness connector.
[PO330] Measure resistance between terminal 2 of knock sensor harness connector and terminal C30-B (53) 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  e2s0243e

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 P0326 KNOCK SENSOR 1 CIRCUIT RANGE/PERFORMANCE (BANK 1)
DTC P0331 KNOCK SENSOR 2 CIRCUIT RANGE/PERFORMANCE (BANK 2)

COMPONENT LOCATION  ezsss273

Refer to DTC P0325.

GENERAL DESCRIPTION  ezo72671

Refer to DTC P0325.

DTC DESCRIPTION  epcesaas

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.

DTC DETECTING CONDITION  ezseaico

Item Detecting Condition Possible cause

DTC Strategy « Signal short

* Pressure in intake manifold is normal.

Enable Conditions « Engine speed = 2000 rpm

Poor connection
Short in harness

Threshold value « Knock Filtered Value { 5or > 65 Knock sensor
. A ) PCM

Diagnosis Time ¢ Continuous

MIL On Condition * No MIL ON (DTC only)

SCHEMATIC DIAGRAM  eziea00:

Refer to DTC P0325.

SIGNAL WAVEFROM AND DATE  enceaseo

Refer to DTC P0325.

MONITOR DTC STATUS  eseasro

Refer to DTC P0325.

TERMINAL AND CONNECTOR INSPECTION  ecssoeac

Refer to DTC P0325.

SIGNAL CIRCUIT INSPECTION  eeiraera
1. Check short to battery in harness

1) IG "OFF" and disconnect knock sensor connector.

2) 1G "ON" and ENG "OFF"
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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) 1G "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.
4) Measure resistance between terminal 1 and 3 of knock sensor harness connector.

5) Measure resistance between terminal 2 and 3 of knock sensor harness connector.

Specification : Infinite

6) 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  essze2or

Refer to DTC P0325.
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IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  eripircs

LGLG515A

GENERAL DESCRIPTION  ecreraes

The Crankshaft Position Sensor (CKPS) is a magnetic field sensitive type sensor that generates voltage using a sensor
and a target wheel mounted on the crankshaft; there are 58 slots in the target wheel where one is longer than the others.
During one crankshaft rotation there are 58 rectangular signals and one longer signal. The ECM calculates engine RPM
by using the sensor’s signal and controls the injection duration and the ignition timing. Using the signal differences caused
by the longer slot, the ECM identifies which cylinder is at top dead center.

DTC DESCRIPTION  ezeeonss

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  esrasees

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 ¢ 0.15 sec.
MIL On Condition e 2 driving cycles

SPECIFICATION  eoronsee

Resistance 825 + 100Q
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SCHEMATIC DIAGRAM  esosece
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CKPS (C01) PCM (C30-B)
:-: 1 : ----- : = Terminal Connected to Function
T : : 121 - CKPS [HIGH] 1 PCM C30-B (21) | CKPS [HIGH] Signal
LED \ L2 \ : ~ 2 PCM C30-B (41) CKPS [LOW] Signal
S N; I : I Lt - KPS row 3 Chassis Ground Sensor Shield
_T— 3 T____i
— I
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MONITOR DTC STATUS

1. Check DTC Status

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

2) IG "ON".

EGRF610K

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

DTCs menu

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

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

NUMEEERE OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esaizass

1.

2.

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

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

Has a problem been found?

YES

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

P Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  ecooseve

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

Specification : Approx. 1.4V

5) Is the measured voltage within specification?
YES

» Go to "Component Inspection” procedure.

» Go to "Check open in harness" as follows.
2. Check open in harness
1) 1G "OFF" and disconnect CKPS connector and PCM connector.

2) Measure resistance between terminal 1 of CKPS harness connector and terminal C30-B (41) of PCM harness
connector.

3) Measure resistance between terminal 2 of CKPS harness connector and terminal C30-B (21) of PCM harness
connector.

Specification : Below 1

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  esruirs
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 825 + 100%
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co1

1. CKPS [LOW] Signal
2 2. CKPS [HIGH] Signal
3. Shield ground

SCMF16304L

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.

2. Check signal waveform of CKPS
1) IG "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 1 or 2 of CKPS.

REFERENCE SIGNAL WAVEFORM :

rr Gl 2.ev GCRE [OE2.0v rr S 2.0 v CINE 2.8 v

MIN:- 88.1nV AVE!: 3.6 V HNaAK: 3.3 VY MIN:-388. ZnV AVE!: 2.7 U HMAaK: 2.2V
MIN:- 1.9 U AVE: 1.2 U HaK: 4.2 U MIN:- 1.8 V AVE: 1.2 U HaH: 4.3 VY

il [l Al |
L : : j i el ..|'|||n “'E |||’|H|u ENL At il (il
_m Izooﬁl |.CU1.?IS|. Bl IﬁEdnl '| HEND '| _m Iéooﬁl |'cu1'15|' Bl IﬁEdnl '| HEND '|
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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.
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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  eers7ess

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 P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  esaioris
Refer to DTC P0335.
GENERAL DESCRIPTION  esorrsaa
Refer to DTC P0335.

DTC DESCRIPTION  epsspese

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  earossss

Item 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 < Engine running state

Threshold value » Extra/ missing pulses > 2 pulse

» Continuous
(More than 1.56 sec.failure for every 7.8 sec.test)

Diagnosis Time

MIL On Condition e 2 driving cycles

SPECIFICATION  excio13e

Refer to DTC P0335.

SCHEMATIC DIAGRAM  eopessos

Refer to DTC P0335.

SIGNAL WAVEFROM AND DATA  esszs136

Refer to DTC P0335.

MONITOR DTC STATUS  eorzoaio

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  eszscrce

Refer to DTC P0335.
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SIGNAL CIRCUIT INSPECTION  earascco

1. Check voltage
1) 1G "OFF" and disconnect CKPS connector.
2) IG "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) 1G "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.

4) Measure resistance between terminals 1(2) and 3 of CKPS harness connector.

Specification : Infinite

5) 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  &7psossa
1. Visually check CKPS and Target wheel
1) 1G "OFF"
2) Check CKPS and target wheel for deformation or damage visually

3) Is the above items normal ?
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YES

» Go to "Check CKPS resistance" as follows.

» Repair or replace it, and go to "Verification of Vehicle Repair" procedure.

2. Check CKPS resistance
1) IG "OFF" and disconnect CKPS connector.

2) Measure resistance between terminals 1 and 2 of CKPS connector. (Component side)

SPECIFIATION :

Resistance 825 + 100Q

co1

1. CKPS [LOW] Signal
2 2. CKPS [HIGH] Signal
3. Shield ground

SCMF16304L

3) Is the measured resistance within specification?

YES

P 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 i
|| I

il ! WAL s el R
E[I; | CHIE( T NI : j

_'mmooﬁll'cuﬁsll ” |l.-'IEC.D|.|r1E;HU.| _m |200H| |'cu1'13|' T |l.-'IEC.D|.|r1ElHU.|
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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  ersscaso

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

COMPONENT LOCATION  esivocec

LGLG516A

GENERAL DESCRIPTION  esapazce
The Camshaft Position Sensor (CMPS) is a sensor that detects the compression TDC of the NO. 1 cylinder. The CMPS
consists of a hall type sensor and a target on the end of the intake camshaft. When the target triggers the sensor, the

sensor voltage is 5V. If not, the sensor voltage is OV. These CMPS signal is sent to the ECM and the ECM uses the CMPS
signal for synchronizing the firing of sequential fuel injectors.

DTC DESCRIPTION  easso0s7

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  e7ersoa

Item Detecting Condition Possible cause
DTC Strategy

Check if CAM sensor is synchronized correctly

Enable Conditions » Engine running state

» Poor connection
) » Open in harness
Threshold value « Cam event signal count = 3 . CMPS(Bank 1)
Diagnosis Time » Continuous « PCM

MIL On Condition « 1 driving cycles
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SCHEMATIC DIAGRAM  essoia74

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CMPS [BANK 1] PCM (C30-B) CMPS [BANK 1]
(C10-1) 5 Terminal Connected to Function
E18 -GND 1 PCM C30-B (32) Reference Voltage (+5V)
D 3 EE’ - CMPS [Bank 1] Signal 2 PCM C30-B (18) Sensor ground
3 PCM C30-B (25) CMPS [Bank 1] signal
1 E32 - Reference Voltage (+5V)
CMPS [BANK 2 CMPS [BANK 2]
(CEO-Z) ] Terminal Connected to Function
2 [17 -GND 1 PCM C30-B (15) Reference Voltage (+5V)
2 PCM C30-B (17) Sensor ground
@ I:ll 3 E4 - CMPS [Bank 2] Signal 3 PCM C30-B (24) CMPS [Bank 2] signal
1 [15 - Reference Voltage (+5V)
Jo Ty
[HARNESS CONNECTORS] = = )
DOOHOOOEEOCOCCCC0O00 )
DOHDIH DO DHDDDHD DD D DE DN
1] T 1] = D
69696816 D6eE64E316)6DE0GNA8Na AN (a4X31a2)aD)
DOV ICEVELRVDBIDEDEDD )
C10-1 C10-2 J_L u_
CMPS [BANK 1] CMPS [BANK 2] C30-B
PCM
SCMF16108L
SIGNAL WAVEFROM AND DATE  esszza0
rr Fflzev S HEz2ev rr il zev S [HE20v
MIN: =388, Znl AVE: 2.7 UV Nax: 3.2V HIN:= B88.1mV AVE: 3.6 V HaK: 3.3 vV

MIN:- 1.8 UV AVE: 1.2 UV HaK: 4.3 Y

MIN:- 1.9 U AVE: 1.2 UV MaKx:

4.2 U

m [zoon] [CURS]  |RECD] [MENU] | M3%Y [zoon] [cugs] [RECD]| [MENU]

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

EGRF610R
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MONITOR DTC STATUS  essrinic

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT / HISTORY
3.DIAG. ETATUS: DIAGHNOZEIE FINISHED

MUMBER OF DTC : 1 ITENS
PART | | ERAS DTAL DIC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  essnce

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

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

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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» Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  essososr

1. IG "OFF" and disconnect CMPS connector.
2. 1G "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
P 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  esag2a17

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 C30-B (25) of PCM harness
connector.

Specification : Below 12

3) Is the measured resistance within specification?

YES
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» Go to "Ground Circuit Inspection" procedure.

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

GROUND CIRCUIT INSPECTION  eawss

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  Eessapsoz
1. Check CMPS

1) IG "OFF" and connect scantool.

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. ZnY AVE: 2.8V Hax: 2.2V
MIN:-288.ZnV AVE: 2.8V Hax: 2.2V

1. Reference Voltage (+5V)

F 2. Sensor ground
YooY 3. CMPS [Bank 1] signal

eAeA 7

BN D I T

_'mm'ooﬁll'cuﬁsl' ' .|1.=IEC.D|.|HE.HU.|

SCMF16310L

3) Is the measured siganl waveform normal?

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

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

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  essapsos

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 P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE (BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  eogssasc

Refer to DTC P0340.

GENERAL DESCRIPTION  esso1468

Refer to DTC P0340.

DTC DESCRIPTION  eosis699

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  eacessos

Item Detecting Condition Possible cause

DTC Strategy e Check if CAM sensor is synchronized correctly Poor connection

Enable Conditions < Engine running state » 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  eaessce

Refer to DTC P0340.

SIGNAL WAVEFROM AND DATA  eseaer

Refer to DTC P0340.

MONITOR DTC STATUS  espssese

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  ex76a700

Refer to DTC P0340.

POWER CIRCUIT INSPECTION  eossprac

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

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

Specification : Approx. 5V
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4. Is the measured voltage within specification?
YES
» Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  eireio02

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 resistance within specification?

YES

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

» Repair short in harness, and go to "Verification of Vehicle Repair" procedure.
2. Check short to ground in harness
1) 1G "OFF" and disconnect CMPS connector and PCM connector.

2) Measure resistance between terminal 3 of CMPS(B1) harness connector and chassis ground.

Specification : Infinite

3) Is the measured resistance within specification?

YES

» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  esascros

1. Check CMPS
1) 1G "OFF" and connect scantool.

2) ENG "ON" and Measure signal waveform at terminal 3 of CMPS.
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REFERENCE SIGNAL WAVEFORM :

FR

R 2.6 v Bl 2.0 v

MIN:=-388. ZnlU AVE:

2.8V Hax: 3.3V

3)

MIN:-288.ZnV AVE: 2.8 V Hax: 2.2 Y

—— 1. Reference Voltage (+5V)
F 2. Sensor ground
3. CMPS [Bank 1] signal

O00;
ZANEVAN

" % [zoon] [curs]|

' | RECD | '| HENU '|
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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.

P 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  ereicecr

Refer to DTC P0340.
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RANGE/PERFORMANCE (BANK 2)

DTC P0346 CAMSHAFT POSITION SENSOR "A" CIRCUIT

COMPONENT LOCATION  eeszeea0

CMPS [Bank 2]

GENERAL DESCRIPTION  eccceccr

LGLG510A

The Camshaft Position Sensor (CMPS) is a sensor that detects the compression TDC of the NO. 1 cylinder. The CMPS
consists of a hall type sensor and a target on the end of the intake camshaft. When the target triggers the sensor, the
sensor voltage is 5V. If not, the sensor voltage is OV. These CMPS signal is sent to the ECM and the ECM uses the CMPS

signal for synchronizing the firing of sequential fuel injectors.

DTC DESCRIPTION  ercarse2

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  essrcine

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 e Cam tooth count # 6 . Target wheel
Diagnosis Time « Continuous « CMPS
MIL On Condition e 2 driving cycles " PCM
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SCHEMATIC DIAGRAM  essceops

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CMPS [BANK 1] PCM (C30-B) CMPS [BANK 1]
(C10-1) 2 Terminal Connected to Function
E18 - GND 1 PCM C30-B (32) Reference Voltage (+5V)
PCM C30-B (18 Sensor ground
[} 3 [25- CMPS [Bank 1] Signal 2 (18) g
3 PCM C30-B (25) CMPS [Bank 1] signal
1 EBZ - Reference Voltage (+5V)
CMPS [BANK 2] CMPS [BANK 2]
(C10-2) Terminal Connected to Function
2 E17 - GND 1 PCM C30-B (15) Reference Voltage (+5V)
2 PCM C30-B (17) Sensor ground
@ I:ll 3 E4 - CMPS [Bank 2] Signal 3 PCM C30-B (24) CMPS [Bank 2] signal
1 E15 - Reference Voltage (+5V)
Jo Ty —

[HARNESS CONNECTORS]

— [
DECHOCTECODO000000000 )

DO DDEHDDND DA D DD E D E
1] (1] JJi} = D
(601696816 661556416366 DE0XA9NAs A N6 asXa4 a3)a2)aD)
DOV IVOBRERRVDDIDDIERER )
C10-1 C10-2 J U .
CMPS [BANK 1] CMPS [BANK 2] C30-B
PCM
SCMF16108L
SIGNAL WAVEFROM AND DATA  esseasre
rR R zev FEEE R z2ev rR i zev S MEz2ev
MIN:-308.2mU0 AUE: 2.7 U MAX: 5.2 U MIN:- 88.1mU AVE: 3.6 U MAX: 5.3 U

MIN:- 1.8 U AVE: 1.2 UV HMaH: 4.3 VY HIN:- 1.9 U AVE: 1.2 VU HMaX: 4.2 VY

I
WA URL A
N N N . N . . N by b N N N N N B N B ||| B N B N N N N N N

| %Y [zooh| [curs] [RECD| [MENU] | 3%Y [zoon] [curs] [RECD]| [MENU |

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

EGRF610R
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MONITOR DTC STATUS  eaadoess

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PEEXX TITLE

= DTC TITLE

1.MIL STATUS: ON ./ OFF
Z.DTC STATUS: PRESENT HISTORY
3.DIAG.STATUS: DIAGNOEIE FINISHED

NMUMBER OF DTC : 1 ITEHNS
PART | | ERAS DT AL DTC CAUSE TO SYSTEM ERROR :@ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eccoorcs

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

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

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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» Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  esspoeso

1. IG "OFF" and disconnect CMPS connector.
2. IG "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.

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

SIGNAL CIRCUIT INSPECTION  esepioen

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.

Specification : Infinite

3) Is the measured resistance within specification?
YES

» Go to "Check short to ground in harness" as follows.
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» 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) 1G "OFF" and disconnect CMPS connector and PCM connector.

2) Measure resistance between terminal 3 of CMPS harness connector and terminal C30-B (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  es22260

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.
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» Repair open or contact resistance in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eepessss

Check CMPS
1) IG "OFF" and connect scantool.

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

REFERENCE SIGNAL WAVEFORM :

rrR [ 2.0 v Ol 2.0 v

MIN:-388. ZnY AVE: 2.8V Hax: 2.2V
MIN:-288.ZnlU AVE: 2.8V HaH: 3.2V

A iy

1. Reference Voltage (+5V)
2. Sensor ground
3. CMPS [Bank 2] signal

N AeA

I SOOI A I I R U S O I SRS W P

_'mm'oohll'cuhsl' " [RECD] [MENU]

SCMF16319L

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.

» 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) IG "OFF"

2) Remove the cover of cylinder head and check target wheel state of bank 2.
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[Bank 1] [Bank 2]

LGLG517A

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  ess12409

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 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  esscon7

N /\'it":"'} ’/ ) “\

7/
Injector [Bank 2]

T % G 2|

e /52 @k
Y =
AS NN\ Ignition Coil [Bank 2]

LGLG512A

GENERAL DESCRIPTION  esaor262

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil consists of
two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark plugs on every
power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine Control Module (ECM)
provides a switching circuit to ground for energizing the primary ignition coils. The ECM uses the crankshaft position
sensor and camshaft position sensor signal to time the energizing of the coil. When a primary ignition coil is energized
and de-energized, the secondary coil produces a high voltage spike to the attached spark plugs.

DTC DESCRIPTION  eracas2

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  eossroe2

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  eszeoass

Resistance

Primary Caoll

Secondary Call

0.62Q * 10% [20°C(68°F)]

7.0kQ + 15% [20°C(68°F)]
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SCHEMATIC DIAGRAM  ecseseco
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Main relay Ignition Coil #1 (C87-1) PCM (C30-B) Ignition Coil #1
3 ,66\ 1 Eg - Ignition Coil Control #1 Terminal Connected to Funtion
) pr— 1 PCM C30-B (79) Ignition Coil #1 control
5—‘“—&9/-? 2 Chassis ground Ground
= |gnition Coil #3 (C87-3) 3 Main Relay Battery (B+)
s ’66\ » ! E7 - Ignition Coil Control #3 Ignition Coll #3
Terminal Connected to Funtion
5—«—\QQ,+ 1 PCM C30-B (77) Ignition Coil #3 control
— B . 2 Chassis ground Ground
Ignition Coil #5 (C87-5)
3 1 - 3 Main Relay Battery (B+)
’66‘ = {78 - Ignition Coil Control #5 Ignition Coil #5
2 —'K—\QQ/-P Terminal Connected to Funtion
QE 1 PCM C30-B (78) Ignition Coil #5 control
- 2 Chassis ground Ground
Ignition Coil #2 (C87-2) 3 Main Relay Battery (B+)
1
S50 60 - Ignition Coil Control #2|  Ignition Coil #2
2 Terminal Connected to Funtion
5 Q0> 1 PCM C30-B (60) Ignition Coil #2 control
= Ignition Coil #4 (C87-4) 2 Chassis ground Ground
3 ’66\ L EO - Ignition Coil Control #4 3 Main Relay Battery (B+)
Ignition Coil #4
52—'“—\932/-} Terminal Connected to Funtion
= |gnition Coil #6 (C87-6) 1 PCM C30-B (40) Ignition Coil #4 control
3 2 Chassis ground Ground
/66\ 1 EQ - Ignition Coil Control #6 3 Main Relay Battery (B+)
2l 46 Q0> Ignition Coil #6
ﬁiﬂ_ Terminal Connected to Funtion
1 PCM C30-B (19) Ignition Coil #6 control
2 Chassis ground Sensor ground
3 Main Relay Battery (B+)
[HARNESS CONNECTORS] 0
0 D
i
DOBHHOVEEHODHO0O00000006 )
DDEIDHODEDDDD BB DODE DD —\
{ (1] i) =
€9169686)Ge1Eo162)63)62ENE0ANABNA NacKasXaaXasaa)
CIE DR DENENENENEENENE6D )
C87-1,35 C87-2,4,6 S |
Ignition Coil #1,3,5 Ignition Coil #2,4,6 C30-B
PCM

SCMF16320L

MONITOR DTC STATUS  eseaserr

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

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

4) Read "DTC Status" parameter.

1.1 PIAGHOSTIC TROUBLE CODES PEEXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG. 5TATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

SCMF16159L
5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eesnersa

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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POWER CIRCUIT INSEPCTION  e79sa4an

1. Check voltage
1) IG "OFF" and disconnect Ignition Coil connector.
2) IG "ON" and ENG "OFF"

3) Measure voltage between terminal 3 of ignition coil harness connector and chassis ground.

Specification : Approx. B+

4) Is the measured voltage within specification ?

YES
» Go to "Control Circuit Inspection” procedure.

» Check fuse connected to ignition coil for open.
» Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  ersrseoo

1. Check short to battery in harness.
1) IG "OFF" and disconnect ignitioncoil connector and PCM connector.

2) Measure resistance between terminals 1 and 3 of ignition coil harness connector.

Specification : Infinite

3) Is the measured resistance within specification?

YES

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

» Repair short to battery in harness, and go to "Verification of Vehicle Repair" procedure.

2. Check short to ground in harness
1) IG "OFF" and disconnect ignition coil connector and PCM connector.

2) Measure resistance between terminal 1 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.
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3.

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

Check open in harness

1)

2)

IG "OFF" and disconnect Ignition Coil connector and PCM connector.

[PO351] Measure resistance between terminal 1 of Ignition Coil harness connector and terminal C30-B (79) of
PCM harness connector.
[P0352] Measure resistance between terminal 1 of Ignition Coil harness connector and terminal C30-B (60) of
PCM harness connector.
[PO353] Measure resistance between terminal 1 of Ignition Coil harness connector and terminal C30-B (77) of
PCM harness connector.
[PO354] Measure resistance between terminal 1 of Ignition Coil harness connector and terminal C30-B (40) of
PCM harness connector.
[PO355] Measure resistance between terminal 1 of Ignition Coil harness connector and terminal C30-B (78) of
PCM harness connector.
[PO356] Measure resistance between terminal 1 of Ignition Coil harness connector and terminal C30-B (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  es01csaa

1.

Check Ignition Coil

1)

2)

3)

IG "OFF" and disconnect ignition coil connector.
Measure resistance between terminals 3 and 1 of ignition coil connector.(Component side)

Measure resistance between terminal 2 of ignition coil connector and out terminal of secondary ignition coil.

SPECIFICATION :

Primary Caoll Secondary Call

Resistance

0.62Q + 10% [20°C(68°F)] 7.0kQ * 15% [20C (68°F)]
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1. Ignition Coil control
2. Ground
3. Battery Voltage

SCMF16997L

4) Is the measured resistance within specification?

YES

» 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.

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

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  ecoree0

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 P0420 CATALYST SYSTEM

EFFICIENCY BELOW THRESHOLD (BANK 1)

DTC P0430 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD
(BANK 2)

GENERAL DESCRIPTION  espsairc

The ECM uses dual oxygen sensors to monitor the efficiency of the manifold catalytic converter (warm-up catalytic con-
verter). By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The upstream
(front) HO2S is used to detect the amount of oxygen in the exhaust gas before it enters the catalytic converter. A low
voltage indicates high oxygen contents (lean air mixture). A high voltage indicates low oxygen contents (rich air mixture).
When the catalyst efficiency drops, no chemical reaction takes place. This means the concentration of oxygen will be the
same at the rear as it is at the front.

DTC DESCRIPTION  epsr71as

If the oxygen storage time for Bank 1 is lower than threshold , the PCM determines that a fault exists and a DTC is stored
and MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  ezs777er

Item Detecting Condition Possible cause

» Manipulates Airfuel and stores the times it takes for

DTC Strategy the pre and post converter oxygen sensors to switch.

e Engine Runtime = 580 sec.

e Purge Concentration Learned

» 3 g/s < Airflow < 10 g/s

» Throttle closed < 1.5%

e 70°C(158 °F) < Coolant Temp. < 1207 (248 °F)
e -7C(19.4 °F) < Ambient Temp. < 105C(221 °F)
» Barometer = 72 kPa

* Max number of test attempts < 12

* Closed Loop

e 250C(482 °F) < Catalyst Temp. < 950TC (1742 °F)
» Fuel learning completed

* Vehicle speed < 3 kph(1.8 mph)

* Not airfuel ramping

» Max idle time( about 60 sec.) not exceeded

* No disabling faults present

* No instrumentation slews active

EnableConditions
» Catalyst Converter

Threshold value e Oxygen Storage Time < 3.25 sec.
DiagnosisTime » 15 sec.
MIL On Condition » 1 Driving cycle

MONITOR SCANTOOL DATA  ezessiec

1. Check DTC Status
1) Connect scantool to Data Link Connector(DLC).

2) IG "ON".
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3)

4)

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

Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.MIL STATUS : ON .~ OFF

Z.DTC STATUS : PRESENT .~ HISTORY

3.DTC READNESS FLAG : COMPLETE

NUHMBER OF DIC : 1 ITEHMS

| PART | | ERAS | | DTAL |

5)

LGLG311A
Is parameter displayed "Present fault"?

YES

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

» Go to "Component Inspection” procedure.

COMPONENT INSPECTION  ecssoatr

1. Monitor the Catalyst Converter

1)
2)
3)
4)
5)
6)
7
8)

9)

IG "OFF" and then reset the PCM.

Start the engine and warm it up until the radiator fan comes on( more than at least 10 minutes).
Drive at a steady speed between 45-55 mph(72-88 km/h) for 30 seconds.

Stop and then maintain idle state for 30 seconds in D-position.

Repeat step 3 once again.

Stop and then keep it in idle state( D-positon) for 30 seconds.

IG "OFF"

Repeat steps 3 through 7 three times.

Check if catalyst monitoring readiness is complete. so, if the readiness is incomplete, repeat steps 2 through 8.

10) Does the scan tool show DTC P0420?

YES
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» Substitute with a known - good Catalyst Converter and check the signal waveform of HO2S for proper oper-
ation. If the problem is corrected, Go to "Verification of Vehicle Repair" procedure.

» It was intermittent failure.

VERIFICATION OF VEHICLE REPAIR  esosarae

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.



DTC TROUBLESHOOTING PROCEDURES FLA -401

DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
OPEN

COMPONENT LOCATION  essocios

i]

LGLG518A

GENERAL DESCRIPTION  esesenss

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The
ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back to the
engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel vapor from the
canister to the intake manifold.

DTC DESCRIPTION  Ee673007

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  es7osasc

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. » Open or short to ground
Threshold value » Open or short to ground in harness

P g - PCSV
» 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

E8F8828A

Item

Coil resistance(RQ)

PCSV

14.0 ~ 18.0Q [20T ( 68°F)]

SCHEMATIC DIAGRAM

E4472935

[CIRCUIT DIAGRAM]

PCSV
(C94)

PCM (C30-A)

[CONNECTION INFORMATION]

[78 - PCSV Control

L,
P Main Relay

[HARNESS CONNECTORS]

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 PCM C30-A (78) PCSV Control

DOETEELERONO00000000,
DETYDDEREDNDDY DBHTE L)

I i1 i —J)

69696962606696I66 V6019AgaaeasNaNaA)
GBI BIBRITIEIE6 766656969626

Ll

C30-A
PCM

SIGNAL WAVEFORM

EF5B67EC

SCMF16119L

CH B: 13.7 V DT: ¥9.88mn3 FREQ: 1Z.66 H=e

| e [zoom [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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MONITOR DTC STATUS  eseps2o

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT / HISTORY
3.DIAG. ETATUS: DIAGHNOZEIE FINISHED

MUMBER OF DTC : 1 ITENS
PART | | ERAS DTAL DIC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e7a93020

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

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

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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P Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSEPCTION  es2zrose

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  erazseso
1. Check short to ground in harness.
1) 1G "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) 1G "OFF" and disconnect PCSV connector and PCM connector.

2) Measure resistance between terminal 2 of PCSV harness connector and terminal C30-A (78) of PCM harness
connector.

Specification : Below 12

3) Is the measured resistance within specification?

YES
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» Go to " Component Inspection" procedure.

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

COMPONENT INSPECTION  esaesrs:
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(R)

PCSV 14.0 ~ 18.0Q [20C ( 68°F)]

Cc94
1. Battery Voltage
2. PCSV Control
112

SCMF16356L

3) Is the measured resistance within specification?

YES

P 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.

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

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  ecaceor

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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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 P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  enssns02

Refer to DTC P0444.

GENERAL DESCRIPTION  esrcesr2

Refer to DTC P0444.

DTC DESCRIPTION  eooesnir

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  eousee20

Item Detecting Condition Possible cause
DTC Strategy e Short to battery

< Engine running state
EnableConditions e 11V < Battery voltage < 16V

. Poor connection
* Above enable conditions are met > 0.5 sec.

Short to battery in harness
PCSV
PCM

Threshold value « Short to battery

« Continuous

DiagnosisTime (More than 5 sec.failure for every 10 sec.test)

MIL On Condition e 2 driving cycles

SPECIFICATION  errs7seo

Refer to DTC P0444.

SCHEMATIC DIAGRAM  emince

Refer to DTC P0444.

SIGNAL WAVEFORM 2108074

Refer to DTC P0444.

MONITOR DTC STATUS  eosasee2

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  ers20703

Refer to DTC P0444.
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CONTROL CIRCUIT INSPECTION  essarres

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  espoecse
1. Check PCSV
1) 1G "OFF" and disconnect PCSV connector.

2) Measure resistance between terminals 1 and 2 of PCSV connector.(Component side)

SPECIFICATION :

Iltem Coil resistance(RQ)

PCSV 14.0 ~ 18.0Q [20°C( 68°F)]

co4
1. Battery Voltage
2. PCSV Control
1|12

SCMF16356L

3) Is the measured resistance within specification?

YES

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

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

Refer to DTC P0444.
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FUEL SYSTEM

IDTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE |

COMPONENT LOCATION  esrrrror

A\
TR\
=
| ©

GENERAL DESCRIPTION  esorsocc

LGLG519A

The Wheel Speed Sensor (WSS) generates a waveform with a frequency proportional to the speed of the vehicle. The
signal generated by the WSS informs the ECM not only if the vehicle speed is low or high but also if the vehicle is or is
not moving. The ECM uses this signal to control the fuel injection, ignition timing, transaxle shift scheduling and torque

converter clutch scheduling. The WSS signal is also used to detect rough road conditions.

DTC DESCRIPTION  ezsarase

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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DTC DETECTING CONDITION  e2z65246

Item

Detecting Condition

Possible cause

DTC Strategy

Detects the lack of vehicle speed signal

Enable
Condi-
tions

Case
1(Power)

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)

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

Thresh
old
value

Case
1(Power)

VSS Fault Vehicle Speed < 10kph

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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FUEL SYSTEM

EBG98BAE

SCHEMATIC DIAGRAM

[EXCEPT EURO-III/1V]

[CIRCUIT DIAGRAM]

VSS(M/T:C246) B+

PCM(C30-A)

(AIT:C270)
1

[52-vss signal

"1

[HARNESS CONNECTOR]

M/T:C246
AIT:C270

VSS

[CONNECTION INFORMATION]

Terminal Connected to Function
Engine compartment
1 juntion block Battery voltage(B+)
Chassis ground Sensor ground
PCM C30-A (52) VSS signal

DEEGHHEREBHHO00000006
DSOS ELIHDETDETE D

g il )

|

6969696 76665696 966 160@A8A Y6159 Iaa)

EINEN I 196968E)66656963626D

SCMF16357L
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[EURO-III/IV WITH ABS (OR ESP)]

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ABS Control Module PCM (C30-A) Terminal Connected to Function
3 PCM C30-A (52) Vehicle Speed Signal
FR VCC

10
Wheel speed|sensor output

1 [Eo . .
{::}: y m | 52 - Vehicle Speed Signal
(AN

FR SIG

[HARNESS CONNECTOR] =1

N

DOEGHHREBHHHO000006006

- N T \I,T GOBIBIENEOEDEAIBAEDE0RICE2 V62523222
ff il )i —)
| | ) | | . [s5]6]7 8] 9rofr1]12]13]14[15] _J

[16]17]18]19]20] 21]22]23] 24] 25] 26] 6069696 )6660641636206 DAY Na0dDEAa32x4

K 7 T B I BN ARN XN 106I686 06969646626 )
= TT L (U
C274 C280 (GSL) s
Right Front ABS  CONTROL C30-A
Wheel Sensor MODULE PCM
SCMF16358L
SIGNAL WAVEFROM AND DATA  essoreaa

CH A: 525.8mY DT: 4@.8@nS FREQ: 25.88 Ho FR 5.8V m _CHBB.5Y

_m |zoor1| |r1Er10| |RECD| |HEHU| [HoLD| [UOLT| [GND | |CHNL | [HENU]

Fig.1 : Signal waveform [EURO-I11/1V]
Fig.2 : Signal waveform [Except EURO-I11/1V]

LGLG437A

MONITOR DTC STATUS  e7ecorp2

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

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

4) Read "DTC Status" parameter.

1.1 PIAGHOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG. 5TATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

[EURO-I/IV]  eonesser
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 " Signal Circuit Inspection " procedure.
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SIGNAL CIRCUIT INSPECTION

€ WAR

NING

EA61C2F8

This procedure is applied to vehicle with ABS (or ESP). In case of no ABS(or ESP), refer to "C1203 Wheel

speed sensor front-RH open/short".

1. Check sh

ort to ground in harness

1) IG "OFF"

2) Disconnect PCM connector and ABS or ESP control module connector.

3) Measure resistance between terminal C30-A (52) of PCM harness connector and chassis ground.

52. Wheel speed sensor output(FR)

C30-A

DOEFTHOEEEHDO00000606,
DELYDELD RN DY DELEE.a)

U )i =)

69696IE)60696963626DE0@NANA NA9AAA2aD
EEOBEOCPIIIEEEEEIENED

L]

°

SCMF16359L

Specification :

Infinite

4) Is the measured resistance within specifications?

YES

» Go to "Check open in harness" as follows.

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

2. Check for open in harness
1) Ignition "OFF"
2) Disconnect PCM connector and ABS or ESP control module connector.
3) Measure resistance between terminal C30-A (52) of PCM harness connector and terminal "3(With ESP: terminal
6)" of ABS control module harness connector.
Specification : Approx. below 12
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52. Wheel speed sensor output(FR)

C30-A
L

CILULLBLIELIIEEEEWEEWD
GOBIEIEABEHIAIEABIRRIIRIN3IIA2)

11 )i e |

69696I6260696963626DE0ANANA NA0EA2aD
B EEEREIEEE656463626D

B0

€280 (GSL) @

—
= \ [T

[5]6]7 8] o]10[11]12]13[14]15]
2] [16]17]18]19]20] 21]22]23] 24] 25] 26]

C / [ [ 1]

SCMF16360L

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)
2)

3)

IG "OFF"
Check open or short in wheel speed sensor (Refer to "C1203 Wheel speed sensor front-RH open/short")
Is the wheel speed sensor normal?

YES

» 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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[EXCEPT EURO-III/IV]

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 " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION

1. Check voltage

1)
2)
3)

4)

IG "OFF"
Disconnect vehicle speed sensor connector.
IG "ON" and ENG "OFF"

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

Specification : Approx. 11.5 ~ 13V

5)

M/T:C246
A/T:C270

E 1. VSS power

2. VSS ground
@@ 3. VSS signal
/3

\
N

Is the measured voltage within specifications?

SCMF16361L

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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SIGNAL CIRCUIT INSPECTION

1. Check voltage from sensor side
1) 1G "OFF"
2) Disconnect vehicle speed sensor connector.
3) IG "ON" and ENG "OFF"

4) Measure voltage between terminal 3 of vehicle speed sensor harness connector and chassis ground.

Specification : Approx. 8 ~ 11.5V

M/T:C246

A/T:C270
1. VSS power
2. VSS ground
3. VSS signal

SCMF16362L
5) Is the measured voltage within specifications?

» 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 C30-A (52) of PCM harness connector and chassis ground.

Specification : Approx. 8 ~ 11.5V
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52. Wheel speed sensor output(FR)

DOEFTHOHEEEHDO00000606,
GIGIEIENEIAEIRA3DEIRIEIDENIeIA2)
d I )1 —3)
6969696 )60696963626DE0@NANA NA9AX2aD
EIBOBEEPIEIEIEEE66362ED

SCMF16363L

5) Is the measured voltage within specifications?

YES

» Go to " Ground circuit inspection " procedure.

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

GROUND CIRCUIT INSPECTION

1. IG"OFF"

2. Disconnect vehicle speed sensor connector.

3. IG "ON" and ENG "OFF"

4. Measure voltage between terminal 1 of vehicle speed sensor harness connector and chassis ground.(Fig.A)

5. Measure voltage between terminals 1 and 2 of vehicle speed sensor harness connector.(Fig.B)

Specification : Measurement "A" - Measurement 'B’ = Approx. below 200mV

M/T:C246 M/T:C246
A/T:C270 A/T:C270

//lﬁl\\ 1. VSS power
KZ\C:L\ 2.VSS ground

3. VSS signal

SCMF16364L
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6.

Is the measured voltage within specifications?
YES

P 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.

» 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 memorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  ecrazse:

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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IDTC P0504 BRAKE SWITCH "A"/"B" CORRELATION

GENERAL DESCRIPTION  esss3

The Stop lamp switch is used to judge whether the acceleration system is abnormal or not. The stop lamp switch has a
duplex system(signals brake test or brake light) to memorize the abnormality when the signals of depressing and releasing

the brake pedal are detected simultaneously.

DTC DESCRIPTION  esrosees

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  essscir

Item

Detecting Condition

Possible cause

DTC Strategy

e Comparing 2 brake signals during driving

Enable
Condi-
tions

« Engine works

Case 1 « Vehicle Speed Sensor is abnormal.
« Engine works
Case 2 * Vehicle Speed Sensor is normal and Vehicle Speed

is over 20kph during 1sec or more.

Threshold value

» The one brake signal's change duration when
another signal has been changed > 0.5 sec

Diagnosis Time

« Continuous

MIL On Condition

e 2 driving cycles

» Poor connection
» Open or Short
e Faulty PCM

SPECIFICATION

E1C5364F

Iltem

During taking off the brake

During stepping on the brake

Brake Lamp Switch ov

Battery voltage

Brake Switch Battery voltage

ov
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EE9EC90A

[CIRCUIT DIAGRAM]

4

PCM (C30-A)

[CONNECTION INFORMATION]

3 o

l_ .
I_21 - Brake switch

1_/.‘2

Battery

Brake Lamp é

[HARNESS CONNECTOR]

|

2 1

C54

STOP LAMP SWITCH

E3 - Brake light switch

Terminal Connected to Function
2 PCM C30-A (23) Brake light switch
1 Battery Power Supply (12V)
4 PCM C30-A (21) Brake switch
3 Battery Power Supply (12V)
P

DOEHEHREBHHO 00000606
(G03IBIBTEHENEIBIEAEDE0RILI2D26X252e2212)
] i )i —)
6069686 7666564636206 D60 NESEAE1a)
PECTOCEEBRVEEYHETRRE

MONITOR DTC STATUS

E0862CEB

1. Check DTC Status

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

2) 1G "ON".

SCMF16365L

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

DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES

PXXXX TITLE

NUMBER OF DTC

1 ITEHS

| PART | | ERAS | [DTAL|

1.MIL STATUS:
Z2.DTC STATUS:
3.DInAG. STATUS:

ON ./ OFF

DTC CAUSE TO S¥STEM ERROR :

PRESENT /HISTORY
DIAGHNOSIS FIMISHED

PEXEX

SCMF16159L
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5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eenor2so

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  ersee10e

1. Check voltage
1) 1G Key "OFF".
2) Disconnect the PCM connector.
3) IG Key "ON" and keep the brake taking off.
4) Measure the voltage between terminal C30-A (21) of PCM connector and chassis ground.
5) Measure the voltage between terminal C30-A (23) of PCM connector and chassis ground .
6) Keep the brake stepping on.
7) Measure the voltage between terminal C30-A (21) of PCM connector and chassis ground.

8) Measure the voltage between terminal C30-A (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 ?
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YES

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

» Go to "Check open in harness" as follows.
2. Check open in harness
1) IG Key "OFF".
2) Disconnect the brake switch and PCM connector.

3) Measure the resistance between terminal C30-A(21) of PCM harness connector and terminal 4 of Brake switch
harness side.

4) Measure the resistance between terminal C30-A(23) of PCM harness connector and terminal 2 of Brake switch
harness side.

Specification : Approx. below 1Q

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.

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
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P 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.

P 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  essesess

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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FUEL SYSTEM

IDTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED

COMPONENT LOCATION  enczesaa

ETC Module (TPS + ETC Motor)

GENERAL DESCRIPTION  espass7e

SCMF16192L

The idle speed is controlled by the Electrical Throttle Control(ETC) System. ETC system is composed of the throttle
motor to operate the throttle valve and the throttle position sensor to detect the opening angle of the throttle valve, the

accelerator pedal position sensor to detect the accelerator pedal position and the one valve type throttle body. The ECM

controls the throttle motor to provide the proper throttle valve opening angle for the target idle speed.

DTC DESCRIPTION

Checking idle RPM under detecting condition, if if the idle speed is 100RPM below desired idle speed, PCM sets P0506.

EOE16B88

MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till cosecutive 2 driving cycle.

DTC DETECTING CONDITION  eeosooas

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)
Coolant Temperature = 0C (32°F)
11V < Ignition Voltage < 16V
Above conditions met period > 3 sec

Thresh old value

Real engine speed - Target engine speed < -100rpm

Diagnosis Time

Continuous

MIL On Condition

2 driving cycles

Poor connection
Intake/Exhaust system
for blockage

Throttle plate for carbon
deposits

Faulty ETS motor
Faulty TPS

Faulty ETS system
Faulty PCM

MONITOR DTC STATUS  eersira0

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

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

4) Read "DTC Status" parameter.

1.1 DPIAGHNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: 0N/ OFF
Z.DTC 3TATUS: PRESENT / HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL | DTC CAUSE TO SYSTEHM ERROR @ PXXXX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eacspocs

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
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SYSTEM INSPECTION  ecoosasa

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?

YES

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

» Go to " Component Inspection" procedure.

COMPONENT INSPECTION  eprrsr7a
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 20°C(68 °F)

4) Is the measured resistance within specifications?

YES

» Go to "Check TPS" as below
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2.

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.

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:

Item 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.

P 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  epacoraa

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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IDTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

FUEL SYSTEM

COMPONENT LOCATION  eeccasse

Refer to DTC P0506.

GENERAL DESCRIPTION  eissoess

Refer to DTC P0506.

DTC DESCRIPTION  ecrresec

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  esz04ns2

Iltem

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 = 0T (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 DTC STATUS  essssooc

Refer to DTC P0506.

TERMINAL AND CONNECTOR INSPECTION  ezs4e006

Refer to DTC P0506.

SYSTEM INSPECTION

E41F9115

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

P 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?

YES

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

» Go to " Component Inspection” procedure.

COMPONENT INSPECTION  essosrep
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

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 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)

Iltem Sensor Resistance

Coll Resistance () 1.275 ~ 1.725Q (207C)
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4) Are the TPS 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.

3. Check TPS

1) Disconnect TPS connector and measure resistance between terminals 4 and 8 of the TPS connector.

Specification : Approx. 4.0~6.0kS ( 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:

Iltem Sensor Resistance
TPS 1 4.0 ~ 6.0 k& (207C)
TPS 2 2.72 ~ 4.08 k@ (207C)

3) Are the TPS resistance within specifications?

YES

» Substitute with a known-good PCM and check for proper operation. If the problem is corrected,replace PCM
and then go to "Verification of Vehicle Repair" procedure. 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 77838904

Refer to DTC P0506.
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DTC P0532 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT LOW
INPUT

COMMPONENT LOCATION  eceasrss

SCMF16368L

GENERAL DESCRIPTION  eos20000

The ECM(Engine Control Module) receives pressure signal in the A/C refrigerant high pressure side from the A/C refrig-
erant pressure sensor. This input indicates how much load the A/C compressor is putting on the engine and is one of the
factors used by the ECM in order to determine the idle air control position for the idle speed. The circuits consist of a 5V
reference and a ground, both provided by the ECM, and a signal from the sensor. The signal is a voltage which is pro-
portional to the A/C pressure from 0 to 5V. Low pressure produces a low voltage signal and high pressure a high-voltage
signal.

DTC DESCRIPTION  eceussss

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  esssenoe

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 e DTC only (NO MIL ON)

SPECIFICATION  eszsrrac

Pressure(psi) 13.7 127.4 241.2 355.0 468.8
Voltage(V) 0.5 15 25 3.5 45
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SCHEMATIC DIAGRAM  easscizs

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
A/C PRESSURE SENSOR (EO01) PCM (C30-A)
1 33 - Sensor Ground Terminal Connected to Function
5 :: 1 PCM C30-A (33) Sensor Ground
< _|Zp 132 - A/IC analog pressure 2 PCM C30-A (32) AIC analog pressure
El E58 - Sensor supply (+5V) 3 PCM C30-A (58) Sensor supply (+5V)
[HARNESS CONNECTOR] o = Ty
) €198 64D X EXXeXEX4X3X2XD) )
(1 WS LY DODE LDV DR DB E R
(600’ e
6969686766165546 9625 060@9A )a6Es1a4a342aD
GOCNBENN N AN V6966665663626 )
E01 Fan ﬂJ
A/C PRESSURE SENSOR C30-A
PCM

SCMF16369L

SIGNAL WAVEFORM AND DATA  esosr2ra

FR cHaasv za:s [MEZE

MIN:  4.8mV AVE: 1.6 U Hax: 2.2V
FREQ: B.84 Hz DUTY: 99 X

AR @ - AIC OFF & idle state
%) [zoon] [curs] [mEmo] [RECD] [MENU] @ - A/C ON & idle state

EGRF884A

MONITOR DTC STATUS  eseerron

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

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

4) Read "DTC Status" parameter.
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TERMINAL AND CONNECTOR INSPECTION

1.

1.1 DIAGNOSTIC TROUBLE CODES

PXXXX TITLE

NUMEEERE OF DTC : 1 ITEHS

PART | | ERAS DTAL

5) Is parameter displayed "Present fault"?

YES

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

DIC CAUSE TO SYSTEHM ERROR : PXENX

» Go to "Terminal and connector inspection” procedure.

SCMF16159L

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

procedure.

E243BD27

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

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

damage.

Has a problem been found?

YES

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

P Go to " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  ereensoe

=

w

IG Key "OFF".
Disconnect the A/C pressure sensor connector.

IG Key "ON".

Measure the voltage between terminal 3 of A/C pressure sensor harness connector and chassis ground.
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Specification : approx. 5V

5.

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

P Repair Open or Short to ground in A/C pressure sensor power circuit and go to "Verification of Vehicle Repair"
procedure.

SIGNAL CIRCUIT INSPECTION  es7samo

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.

Check open in harness
1) IG Key "OFF".
2) Disconnect A/C pressure sensor and PCM connector.

3) Measure the resistance between terminal C30-A (2) of A/C pressure sensor harness connector and terminal 32
of PCM harness connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specification ?
YES

» Go to "Component inspection” procedure.

» Repair Open in A/C pressure signal circuit and go to "Verification of Vehicle Repair" procedure.
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COMPONENT INSPECTION  esoccees

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) 13.7 127.4 241.2 355.0 468.8
Voltage(V) 0.5 15 25 35 4.5

FR cHaesv 2z8s [OLDED

MIN:  4.8sl AVE: 1.6 U Hax: 2.2 U
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 |'cu1'13|'|nf:r1d| IﬁEdnl '| HENU '|
() - AIC OFF & Idle
@ - AIc ON & Idle

SCMF16373L

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.

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 memorized
by PCM. After testing PCM on the vehicle, use this function to reuse the PCM on the others

VERIFICATION OF VEHICLE REPAIR  e2passps
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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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 P0533 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT HIGH
INPUT

COMMPONENT LOCATION  enoass22

Refer to DTC P0532.

GENERAL DESCRIPTION  e2e00000

Refer to DTC P0532.

DTC DESCRIPTION  erossese

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  ecs7spap

Item 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 y d
e Continuous » Open in ground circuit
Diagnosis Time (More than 10 seconds failure for every » Faulty A/C pressure sensor
20 seconds test) » Faulty PCM

MIL On Condition e DTC only (NO MIL ON)

SPECIFICATION  erarscap

Refer to DTC P0532.

SCHEMATIC DIAGRAM k4925857

Refer to DTC P0532.

SIGNAL WAVEFORM AND DATA  essscees

Refer to DTC P0532.

MONITOR DTC STATUS  ezessr2c

Refer to DTC P0532.

TERMINAL AND CONNECTOR INSPECTION  eeceszs:

Refer to DTC P0532.
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POWER CIRCUIT INSPECTION  e2arrear
1. 1G 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  eesaioro

1. 1G 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  epcaare

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.

P 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  esesrero
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) 13.7 127.4 241.2 355.0 468.8
Voltage(V) 0.5 15 2.5 35 4.5
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FR ciae.sv zas [MEZE

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 |'cuﬁs|'|ni:r10'| IﬁE(ﬁDI '| HENU '|
() - AIC OFF & Idle
2) - AIC ON & Idle

SCMF16373L

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  eocooeo

Refer to DTC P0532.
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IDTC P0562 SYSTEM VOLTAGE LOW

COMMPONENT LOCATION 22353

Fuel Pump Relay

S

GENERAL DESCRIPTION  ecopssss

SCMF16254L

The ECM provides ground to one side of the coil of the main relay and the other side is connected to the battery. The

ECM monitors battery voltage and the voltage after the main relay.

DTC DESCRIPTION  e7s2ssc

System Voltage is the ignition voltage potential at the Powertrain Control Module (PCM).PCM measures and compares
voltage from ignition key and each relay. With this mechanism, PCM knows if the main relay switch turns on after IG on
or if turns OFF after 1G off.
During engine running, if battery voltage is below 11V, PCM sets P0562. MIL(Malfunction Indication Lamp) turns on when
the malfunction lasts till cosecutive 2 driving cycle.

DTC DETECTING CONDITION  epsossse

Item

Detecting Condition

Possible cause

DTC Strategy

* \oltage too low

Enable Conditions

* Engine works
e 11V < Battery voltage < 16V

» Poor connection
» Open in power circuit

Thresh old value

+ System voltage < 11V

» Faulty charging system
» Faulty main relay

Diagnosis Time

« Continuous

» Faulty PCM

MIL On Condition

e 2 driving cycles

SPECIFICATION

EC9C973F

Coil Resistance

708 ~ 1209
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SCHEMATIC DIAGRAM  eaepsssr

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM (C30-A)

To IGN Terminal Connected to Function
COIL 20A 8-.p
- Power Supply (B+) 1 IGN COIL 20A Power Supply (B+)

Main Rela
Battery <
1

EE
4

2 Battery Battery Power (B+)
PCM C30-A (38)
0 - Power Supply (B+) 3 PCM C30-A (39) Power Supply (B+)
PCM C30-A (40)
4 PCM C30-A (43) Main Relay Control

9 - Power Supply (B+)

[&)]

@

sl Tl Teol Teol

N

3 - Main Relay Control

Battery Battery Power (B+)

[HARNESS CONNECTOR]
r‘#\

DOEGHOEBEBHO000000006
DECGYSBEEEDDHOTYDETE

== 1( 1] D

6969636 D60656969626)60(AED0ANAA21aD
BN 196968E)66656963626D

g (
g —

Main Relay C30-A
PCM

SCMF16377L

MONITOR DTC STATUS  caorrera

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

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

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

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

NUMEEERE OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  earasic

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 " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  ecsorpos
1. Power circuit inspection

1) Key "OFF".

2) Disconnect the main relay connector.

3) Key "ON".
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4) Measure the voltage between terminal 2 of main relay harness connector and chassis ground.

5) Measure the voltage between terminal 5 of main relay harness connector and chassis ground.

Specification : B+

6) Is the measured voltage within specification ?

YES

» Go to "Check open in harness" procedure.

» Check the fuse between battery and main relay.
» Repair Open or Short to ground in power circuit and go to "Verification of Vehicle Repair" procedure

2. Check open in harness
1) Key "OFF".
2) Disconnect main relay and PCM connector.

3) Measure the resistance between terminal 3 of main relay harness connector and terminals C30-A (38,39,40) of
PCM connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specification ?

YES

» Go to "Check short in harness" procedure.

» Repair open in harness and go to "Verification of Vehicle Repair" procedure .
3. Check short in harness
1) Key "OFF".
2) Disconnect main relay and PCM connector.

3) Measure the resistance between terminal 3 of main relay harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specification ?

YES

» Go to "Control circuit inspection”" procedure.

» Repair short in harness and go to "Verification of Vehicle Repair" procedure.
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CONTROL CIRCUIT INSPECTION  esraares
1. Check short in harness

1) Key "OFF".

2) Disconnect main relay and PCM connector.

3) Measure the resistance between terminal 4 of main relay harness connector and chasses ground.

Specification : Infinite

4) Is the measured resistance within specification ?
YES

» Go to "Check open in harness" procedure.

5) P Repair short in control harness and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness

1) Key "OFF".

2) Disconnect main relay and PCM connector.

3) Measure the resistance between terminal 4 of main relay harness connector and terminal C30-A (43) of PCM
connector.

Specification : Approx. below 12

4) Is the measured resistance within specification ?

YES

» Go to "Ground circuit inspection” procedure.

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

GROUND CIRCUIT INSPECTION  e7esosis

1. Open in circuit inspection
1) Key "OFF".
2) Disconnect PCM connector.
3) Measure the resistance between terminals C30-B (35,36) of PCM connector and chassis ground.

4) Measure the resistance between terminals C30-B (37,38,39) of PCM connector and chassis ground.

Specification : Approx. blow 1Q

5) Is the measured resistance within specification ?
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YES

» Go to "System inspection" procedure.

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

SYSTEM INSPECTION  eorresss

1. Check Alternator circuit
1) Key "OFF".
2) Disconnect alternator connector.
3) Key "ON".
4) Measure the voltage between terminal 2 of alternator and chassis gound.

5) Measure the voltage between terminal 3 of alternator and chassis gound.

Specification : B+

El4

2. Cluster
(Charging MIL)
3. Sensing

SCMF16381L

6) Is the measured voltage within specification?
YES

» Go to "Component inspection” procedure.

» In case terminal 2 : Repair MIL circuit, MIL resistor or Open in circuit and go to "Verification of Vehicle Repair"
procedure.

» In case terminal 3 : Repair the fuse between battery and Ignition switch, the fuse between Ignition switch and
alternator or Open in circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  epccssno

1. Main relay inspection
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1) Key "OFF".
2) Disconnect the main relay.
3) Measure the resistance between terminal 3 and 5 of main relay.

4) Measure the resistance between terminal 2 and 4 of main relay.

Specification : 70 ~ 120Q

Terminal Power approval
3~5 NO
P YES

(Approx. 70Q ~ 120Q)

EGRF912A

5) 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 Main relay and check for proper operation. If the problem is corrected, replace
Main relay 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 essscces

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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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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IDTC P0563 SYSTEM VOLTAGE HIGH

COMMPONENT LOCATION  eopozres

Refer to DTC P0562.

GENERAL DESCRIPTION  eszsesas

Refer to DTC P0562.

DTC DESCRIPTION  eeeiszo1

System Voltage is the ignition voltage potential at the Powertrain Control Module (PCM).PCM measures and compares
voltage from ignition key and each relay. With this mechanism, PCM knows if the main relay switch turns on after IG on

or if turns OFF after I1G off.

During engine running, if battery voltage is above 16V, PCM sets P0563. MIL(Malfunction Indication Lamp) turns on when
the malfunction lasts till cosecutive 2 driving cycle.

DTC DETECTING CONDITION

E9F3B8D2

Item

Detecting Condition

Possible cause

DTC Strategy

Voltage too high

Enable Conditions * Engine works

Thresh old value + System voltage > 16V
Diagnosis Time e Continuous

MIL On Condition e 2 driving cycles

Poor connection

Short in circuit

Faulty charging system
Faulty main relay
Faulty PCM

SPECIFICATION  epeszep2

Refer to DTC P0562.

SCHEMATIC DIAGRAM  errsacre

Refer to DTC P0562.

MONITOR DTC STATUS  esossess

Refer to DTC P0562.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0562.

POWER CIRCUIT INSPECTION

1. Power circuit inspection

1) Key "OFF".

E52F7AAS5

2) Disconnect the main relay connector.

E7B7184C
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3) Key "ON".
4) Measure the voltage between terminal 2 of main relay harness connector and chassis ground.

5) Measure the voltage between terminal 5 of main relay harness connector and chassis ground.

Specification : B+

6) Is the measured voltage within specification ?
YES

» Go to "Check short in harness" procedure.

» Repair Short in power harness and go to "Verification of Vehicle Repair" procedure.
2. Check short in harness
1) Key "ON".

2) Measure the voltage between terminal C30-A (38, 39, 40) of PCM harness terminal and chassis ground.

Specification : B+

3) Is the measured voltage within specification ?
YES

» Go to "System inspection” procedure.

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

SYSTEM INSPECTION  epozceno

1. Check Alternator circuit
1) Key "OFF".
2) Disconnect alternator connector.
3) Key "ON".
4) Measure the voltage between terminal 2 of alternator and chassis gound.

5) Measure the voltage between terminal 3 of alternator and chassis gound.

Specification : B+
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El4

2. Instrument Panel
3. Sensing

SCMF16383L

6) Is the measured voltage within specification?
YES

» Go to "Component inspection" procedure.

» Repair short in Sensing circuit or MIL circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  e20e47es

1. Main relay inspection
1) Key "OFF".
2) Disconnect the main relay.
3) Measure the resistance between terminal 3 and 5 of main relay.

4) Measure the resistance between terminal 2 and 4 of main relay.

Specification : 70 ~ 120Q

Terminal Power approval
3~5 NO
2~ 4 YES

(Approx. 70Q ~ 120Q)
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5)

EGRF912A

Is the measured resistance within specification ?
YES
» Go to "Check Alternator" procedure.

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

2. Check Alternator

1)
2)
3)
4)
5)

6)

Key "OFF".

Check the tension of the belt.

Check Battery terminal and Alternator B+ terminal for looseness, corrosion or damage.
Engine "ON".

Operate electric equipments (Head lamp, Hot wire, etc).

accelerate engine to 2000 RPM and measure the battery voltage.

Specification : Approx. 12.5V ~ 14.5V

7

Is the measured voltage within specification ?
YES

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

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

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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VERIFICATION OF VEHICLE REPAIR  eirr04a

Refer to DTC P0562.
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IDTC P0571 BRAKE SWITCH "A" CIRCUIT

GENERAL DESCRIPTION  eosroscs
The Stop lamp switch is used to judge whether the acceleration system is abnormal or not. The stop lamp switch has a

duplex system(signals brake test or brake light) to memorize the abnormality when the signals of depressing and releasing
the brake pedal are detected simultaneously.

DTC DESCRIPTION  e72080a:

Checking input signals from brake lamp switch under detecting condition, if the operation state of brake lamp switch does
not change for more than 3 sec., PCM sets P0571. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts
till cosecutive 2 driving cycle.

DTC DETECTING CONDITION  ezse2635

ltem Detecting Condition Possible cause

» PCM detects brake lamp input signal when

DTC Strategy vehicle stops.

» Engine works
Enable Conditions » Vehicle speed signal is normal.
+ Vehicle speed > 20kph (during 1sec or more) » Poor connection

) * Open or short to ground
» Vehicle speed < 3kph in signal circuit

« Vehicle acceleration < -6kph/s « Faulty PCM
» Brake lamp "OFF" and not changing of brake
lamp signal for more 3 sec.

Threshold value

Diagnosis Time » Continuous

MIL On Condition e 2 driving cycles
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SCHEMATIC DIAGRAM  essures

[CIRCUIT DIAGRAM]

PCM (C30-A)

[CONNECTION INFORMATION]

4

IG1 - 2 *—o [21 - Brake switch

1 _/ [ 2 ES - Brake light switch

Battery Brake Lamp é

[HARNESS CONNECTOR]

Terminal Connected to Function
2 PCM C30-A (23) Brake light switch
1 Battery Power Supply (12V)
4 PCM C30-A (21) Brake switch
3 Battery Power Supply (12V)
P

Iﬁll

2

C54

DOEHHOHBEEHHHOONO00OOE
DG DB EEDNODY DL E )

i 11

)i —J)

69696816 766656963626D60AE8ANLAEHE3A21AD
GIIBTU XA 9696867/66(69696362/6D

STOP LAMP SWITCH

MONITOR DTC STATUS  eoooacos
1. Check DTC Status
1) Connect scantool to Data Link Connector(DLC).

2) IG "ON".

SCMF16365L

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

DTCs menu

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES

PXXXX TITLE

NUMBER OF DTIC : 1 ITEMS
| PART | | ERAS | [DTAL |

1.MIL STATUS: ON ./ OFF

Z2.DTC STATUS:
3.DIAG. STATUS:

DTC CAUSE TO SYSTEM ERROR : PXEXX

PRESENT / HISTORY
DIAGHNOSIS FINISHED

SCMF16159L
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5)

Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  Ecsessao

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  essss1a9

1. Check voltage

1)
2)
3)

4)

5)

IG "OFF".
Disconnect the PCM connector.
IG "ON" and ENG "OFF"

During taking off the brake : Measure the voltage between terminal C30-A (23) of PCM harness connector and
chassis ground.

During stepping on the brake : Measure the voltage between terminal C30-A (23) of PCM harness 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

6)

Is the measured voltage within specification ?

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

» Go to "Check open in harness" as follows.

2. Check open in harness

1)
2)

3)

IG "OFF".
Disconnect the brake switch and PCM connector.

Measure the resistance between terminal 23 of PCM harness connector and terminal 2 of Brake switch harness
side.

Specification : Approx. below 1Q

4)

Is the measured resistance within specification ?
YES

P Go to "Check voltage" as follows.

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

3. Check voltage

1)
2)
3)
4)

5)

IG "OFF".

Disconnect the brake switch connector.

Measure the voltage between brake lamp switch terminal and chassis ground.
IG "ON" and ENG "OFF"

Measure the voltage between brake lamp switch terminal and chassis ground.

SPECIFICATION :

Item During taking off the brake During stepping on the brake
Brake Lamp Switch Battery voltage Battery voltage
Brake Switch ov Battery voltage

6)

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..

P 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.
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VERIFICATION OF VEHICLE REPAIR  e2rorrr4

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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IDTC P0601 EEPROM-CHECK SUM ERROR

COMPONENT LOCATION  e220539¢

SCMF16386L

GENERAL DESCRIPTION  es7eapss

A malfunction is detected by using a checksum technique for verifying data. The digital data is composed of zeros and
ones. A checksum is the total of all ones in a string of data. By comparing the checksum value with a stored value, a
malfunction can be detected.

DTC DESCRIPTION  essosses

If real checksum does not accord with memory checksum, PCM sets P0601 and MIL(Malfunction Indication Lamp) turns
on.

DTC DETECTING CONDITION  essasser

Item Detecting Condition Possible cause
DTC Strategy e Checksum check
Enable Conditions LI

Threshold value . Dlscordanc_e between the real checksum and « Faulty PCM
the memorized checksum

Diagnosis Time « Continuous

MIL On Condition « 1 driving cycle

MONITOR DTC STATUS  e7soross

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC's information from the
DTCs menu
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4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PAXEX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT HISTORY
3.DIAG.STATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

SCMF16159L
5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ezessose

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

» 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.

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



DTC TROUBLESHOOTING PROCEDURES FLA -463

VERIFICATION OF VEHICLE REPAIR  eoracsss

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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IDTC P0602 EEPROM-PROGRAMING ERROR

COMPONENT LOCATION  eseascsc

Refer to DTC P0601.

GENERAL DESCRIPTION  eecesace

Refer to DTC P0601.

DTC DESCRIPTION  eocesser

If CPU software version dose not accord with main CPU, PCM sets P0602.

DTC DETECTING CONDITION  essasor2

Item Detecting Condition

Possible cause

DTC Strategy Check internal CPU

Enable Conditions ° -

» The version discordance among PCU

Threshold value S/W or Calibration

Diagnosis Time » Continuous

MIL On Condition » 1 driving cycle

e Faulty PCM

MONITOR DTC STATUS  epissoes

Refer to DTC P0601.

TERMINAL AND CONNECTOR INSPECTION  esssscos

Refer to DTC P0601.

VERIFICATION OF VEHICLE REPAIR  essopan

Refer to DTC P0601.
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DTC P0604 INTERNAL CONTROL MODULE RANDOM ACCESS MEMORY
(RAM) ERROR

COMPONENT LOCATION  ecobooac

Refer to DTC P0601.

GENERAL DESCRIPTION  ecseosss

Refer to DTC P0601.

DTC DESCRIPTION  ercasoo

If the RAM in PCM has errors, PCM sets P0604 and MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  esasarer

Item Detecting Condition Possible cause
DTC Strategy Check internal CPU

Enable Conditions . -

Threshold value * RAM has errors » Faulty PCM
Diagnosis Time e Continuous

MIL On Condition e 1 driving cycle

MONITOR DTC STATUS  eccrcaos

Refer to DTC P0601.

TERMINAL AND CONNECTOR INSPECTION  esssseeo

Refer to DTC P0601.

VERIFICATION OF VEHICLE REPAIR  erinorcs

Refer to DTC P0601.
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IDTC P0606 ECM/PCM PROCESSOR(ECM-SELF TEST FAILED)

COMPONENT LOCATION  esgarior

Refer to DTC P0601.

GENERAL DESCRIPTION  esaeseno

Refer to DTC P0601.

DTC DESCRIPTION  esropioa

Checking PCM under detecting condition, if internal error is detected, PCM sets P0606. And MIL(Malfunction Indication
Lamp) turns on.

DTC DETECTING CONDITION  enos2ren

Item Detecting Condition Possible cause
DTC Strategy

Check PCM internal error

Enable Conditions

7V { Battery voltage < 20V

Threshold value « PCM internal error (A/D unit error) * Faulty PCM
Diagnosis Time e Continuous
MIL On Condition 1 driving cycle

MONITOR DTC STATUS  esozarez

Refer to DTC P0601.

TERMINAL AND CONNECTOR INSPECTION  escsicr4

Refer to DTC P0601.

VERIFICATION OF VEHICLE REPAIR es2zess2

Refer to DTC P0601.
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IDTC P0638 THROTTLE ACTUATOR CONTROL RANGE/PERFORMANCE |

COMPONENT LOCATION  essroses

ETC Module (TPS + ETC Motor)

SCMF16192L

GENERAL DESCRIPTION  eobzpssr

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1 &
2 and Accelerator Position Sensor(APS) 1 & 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the ECM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  easrsro2

Checking output signals from TPS every 8.5 sec. under detecting condition, if the difference between real and target
throttle position is above the specified value, PCM sets P0638 and then MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  esueoas

Item Detecting Condition Possible cause

DTC Strategy e ETS position control malfunction

« Engine works

Enable Conditions . Battery voltage > 5V

e | real ETS motor & TPS value - target ETS

Casel
motor & TPS value | > 4.5°

Throttle stuck

Thresh . . . N
« When real Throttle position <{36°, real throttle * Open in motor circuit
old value Case2 " .
position - target throttle position < - 4.5° « Faulty motor
e Faulty PCM
Case3 « real throttle position - target throttle position < - 18°

« Continuous
Diagnosis Time (More than 0.6 seconds failure for every
15.6 seconds test )

MIL On Condition « 1 driving cycle
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SPECIFICATION  esscsinc

Output voltage (V) [Verf = 5.0V]
Throttle opening (°)

TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8v
80° 3.6V 1.4v
90° 4.1v 0.9v
100° 4.5V 0.5V
110° 5.0v 0.0v
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SCHEMATIC DIAGRAM  ezzzsse0
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C86) PCM (C30-B)
TPS 1 4 ~ Terminal Connected to Function
116 - Reference Voltage (+5V) 1 PCM C30-B (14) TPS 1 Ground
( 2 [Gs - TPS 1 signal 2 PCM C30-B (48) TPS 1 Signal
3 PCM C30-B (57) TPS 2 Signal
! E4 - GND 4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control
Ps2 ! [13 - Reference Voltage (+5V) 6 PCM C30-B (58) TPS 2 Ground
3 7 PCM C30-B (13) TPS 2 Reference Voltage (+5V)
< (57 - TPS 2 Signal 8 PCM C30-B (1) ETC Motor [-] Control
6
{58 - GND
ETC MOTOR|5 —
12 - ETC Motor [+]
8 E - ETC Motor [-]
[HARNESS CONNECTORS] L L N —
= 1
N
DOOH OOTEEHONO000600000, )
OO OHODBSDDD D YD DE DD
1] (11} )il i 1) D)
696968ED66E64EI62EDENNEBNAEOESNAa2AD)
@A N06eIENeDENE1EE3162)X6D) )
cs6 S LT
ETC MODULE C30-B
PCM

SCMF16101L
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IGNAL WAVEFORM  essnse0e

FR [l 5.8 v Il 5.6 v

MIN: 11.4 UV AVE: 12,2 U Hax: 13.9 Y
MIN:-583.8nV AVE: 18.6 V HaAK: 15.2 Y

N T T O O O T O O O O O
| ES%) [zoon] [curs] [nEMO] [RECD] [MENU]

Figl) Signal waveform(+/-) instantly with accelerating

MONITOR DTC STATUS  esassies

1.

Check DTC Status

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

2) IG "ON".

EGRF921A

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

DTCs menu

4) Read "DTC Status" parameter.

1.1 PIAGHOSTIC TROUBLE CODES

PXEXX TITLE

NUHMEER OF DTC : 1 ITEHS

| PART | | ERAS | [DTAL|

1.MIL STATUS: ON./OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG. 5TATUS: DIAGNOSIS FINISHED

DTC CAUSE TO SYSTEM ERROR : PXEX

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

SCMF16159L
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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, con-
tamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair"
procedure.

TERMINAL AND CONNECTOR INSPECTION  esscesee

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 " Control Circuit Inspection " procedure.

CONTROL CIRCUIT INSPECTION  essaorse
1. Check voltage
1) 1G "OFF".
2) Disconnect ETS motor & TPS connector.
3) IG "ON" and ENG "OFF"

4) Measure the voltage between terminal 5,8 of ETS motor & TPS harness connector and chassis ground.

Specification : Approx. 12V

5) Is the measured voltage within specification?

YES

» Go to "Component inspection” procedure.

» Go to "Check open in harness" as follows.
2. Open in control circuit inspection
1) IG "OFF"
2) Disconnect ETS motor & TPS connector and PCM connector.

3) Measure the resistance between terminal 5 of ETS motor & TPS harness connector and terminal C30-B (2) of
PCM harness connector.
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4) Measure the resistance between terminal 8 of ETS motor & TPS harness connector and terminal C30-B (1) of
PCM harness connector.

Specification : Approx. below 1Q

5) Is the measured resistance within specification ?

YES

» Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  ecoresez
1. Check throttle valve for stuck
1) 1G "OFF".
2) Disconnect the air hose between throttle body and air mass flow sensor.
3) Check stuck on throttle valve.
4) s the throttle valve normal?

YES

» Go to check "ETS motor resistance" as follows.

» Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check ETS motor resistance
1) 1G "OFF".
2) Disconnect ETS motor & TPS connector.

3) Measure the resistance between terminal 5 and 8 of ETS motor & TPS connector(component side).

Specification : Approx. 1.275 ~ 1.725Q @ 23°C (73.4°F)

4) Is the measured resistance within specification?
YES

» Go to "ETC motor actuation test" procedure.

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

3 Procedure of ETS Initialization
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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

ETC motor actuation test

1) 1G "OFF".

2) Connect ETS motor & TPS connector.

3) After IG "ON", execute the "ETC motor actuation test" by Scantool.

1.11 ACTUATION TEST B3-22

ETC MOTOR

DUBATION UNTIL STOP KEY

HETHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF

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

|STRT | [STOP|

EGRF926A

4) Does the "ETC motor actuation test" execute normally?
YES

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

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

% Procedure of ETS Initialization

1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(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  eeesopo

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 ?
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YES

» Go to the applicable troubleshoooting procedure.

» System is performing to specification at this time.
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IDTC P0641 SENSOR REFERENCE VOLTAGE "A" CIRCUIT OPEN

GENERAL DESCRIPTION  eusresat

The ECM provides a 5volt reference voltage to Throttle Position Sensor 1(TPS1). The ECM monitors reference voltage
deviation from the power supply circuit of the sensors.

DTC DESCRIPTION

EF6A2456

Checking the voltage from sensor power supply every 1.87 sec. under detecting condition, if the value within detecting
condition lasts for more than 0.2 sec., PCM sets P0641. MIL(Malfunction Indicatin Lamp) turns on when the malfunction
lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  erss2100

Item

Detecting Condition

Possible cause

DTC Strategy

Sensor reference voltage check

Enable Conditions

IG "ON"

Threshold value

Sensor supply power < 4.5V or ) 5.5V

Diagnosis Time

Continuous
(More than 0.2 seconds failure for every
1.87 seconds test )

MIL On Condition

2 driving cycle

» Short in sensor power
supply line
» Faulty PCM
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SCHEMATIC DIAGRAM

EC1AC7D9

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ETC Module (C86) PCM (C30-B)
TS 1 4 ~ Terminal Connected to Function
116 - Reference Voltage (+5V) 1 PCM C30-B (14) TPS 1 Ground
PCM C30-B (48 TPS 1 Si |
2 [48 - TPS 1 Signal 2 (48) gna
3 PCM C30-B (57) TPS 2 Signal
! E4 _GND 4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control
TPS 2 7

[13 - Reference Voltage (+5V) 6 PCM C30-B (58) TPS 2 Ground

3 7 PCM C30-B (13) TPS 2 Reference Voltage (+5V)
= )

< 157 - TPS 2 Signal 8 PCM C30-B (1) ETC Motor [-] Control

6
=
[58 - GND

ETC MOTOR|5 ~

12 - ETC Motor [+]

8 I
11 - ETC Motor [-]

[HARNESS CONNECTORS]

C86

ETC MODULE

- [

DOOHOETEBHHDOO00000000
DOODOODEDDNDDYDDODEDD)

i]

11} 1] I 1)

DDOHIDSDIHHDHOOHDODEDD)
EITIEIEEIEIEENENE)6)631626D

Jv LT

C30-B
PCM

MONITOR DTC STATUS

1.

Check DTC Status

EDB80F42

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

2) 1G "ON".

SCMF16101L

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

4) Read "DTC Status" parameter.



DTC TROUBLESHOOTING PROCEDURES FLA -477

1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

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

NUMEEERE OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eciczoss

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 " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  eis20cor
1. Check voltage

1) IG "OFF".

2) Disconnect TPS connector.

3) IG "ON" and ENG "OFF"
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4)

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

Specification : Approx. 5V

5)

Is the measured voltage within specification ?
YES

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

» Go to "Check short in power harness" as follows.

2. Check short in power harness

1)
2)
3)
4)
5)

6)

IG "OFF".

Disconnect TPS connector and PCM connector.

Measure the resistance between terminal 4 and 5 of TPS harness connector.
Measure the resistance between terminal 4 and 8 of TPS harness connector.
Measure the resistance between terminal 4 and 6 of TPS harness connector.

Measure the resistance between terminal 4 and 1 of TPS harness connector.

Specification : Infinite

7

Is the measured resistance within specification ?
YES

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

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

% Procedure of ETS Initialization

1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(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  eussrie

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 "
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5. 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 P0646 A/C CLUTCH RELAY CONTROL CIRCUIT LOW

GENERAL DESCRIPTION  eoopsoso

The A/C clutch relay is activated if the A/C switch is operated while the blower is running and system operation is enabled
by the ECM. When A/C is requested, the Engine Control Module(ECM) provides a ground path to the A/C clutch relay
control circuit. When the relay circuit is grounded, the A/C clutch relay is energized. The ECM delays grounding the relay
circuit for a short time, so the ECM can adjust the engine idle speed for the additional load. The ECM will temporarily
de-energized the A/C clutch relay for one or more of the following conditions:

- Full acceleration when the throttle is at WOT.(Wide Open Throttle)

- Risk of overheating: Engine coolant temp. exceeds threshold value

- A/C system pressure exceeds threshold value

- Engine starting

DTC DESCRIPTION

PCM monitors inputted voltage through A/C compressor relay. Checking voltage every 10 sec. under detecting condition,

E104ED52

if the voltage lower than the specified value is detected for more than 5 sec., PCM sets P0646.

DTC DETECTING CONDITION  eceassss

Item

Detecting Condition

Possible cause

DTC Strategy

Detects circuit short to low voltage

Enable Conditions

After 0.5 sec under conditions below
No DTC exists

Engine works

11V < Battery voltage < 16V

Threshold value

Open or short to ground

Diagnosis Time

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

MIL On Condition

DTC only (NO MIL ON)

Poor connection

Open or short to ground
in A/C relay circuit
Faulty A/C relay

Faulty PCM

SPECIFICATION

E4795868

Coil Resistance

708 ~ 120%




DTC TROUBLESHOOTING PROCEDURES

FLA -481

SCHEMATIC DIAGRAM

E7EB010D

[CIRCUIT DIAGRAM]

AIC COMP. RELAY

AIC
COMPRESSOR

PCM (C30-A)

[CONNECTION INFORMATION]

Battery

1
-
% 3

[HARNESS CONNECTOR]

[64 - A/IC comp.
relay control

CIAIBLNLE NN X BT XXX 2D
DTG DB ELDNHODYDEDE T,

Terminal Connected to Function
1 A/IC COMPRESSOR [COMPRESSOR Supply
2 Battery Power Supply (B+)
3 PCM C30-A (64) |A/C comp. relay control
4 Battery Power Supply (B+)
—
I — U

1] I J—

PO IBINNCEGREDEDD
BII I N9EIE8E)60656963626D

Ll

C30-A
PCM

MONITOR DTC STATUS  esscssre

1.

Check DTC Status

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

2) I1G "ON".

SCMF16392L

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

DTCs menu

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXEXX TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT < HISTORY
3.DIAG.STATUS: DIAGNOZEIE FINISHED

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eersseen

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 " Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  e7iesere
1. Check voltage

1) IG "OFF".

2) Disconnect A/C relay connector.

3) IG "ON" and ENG "OFF"
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4) Measure the voltage between terminal 2 of A/C relay harness connector and chassis ground.

5) Measure the voltage between terminal 4 of A/C relay harness connector and chassis ground.

Specification : B+

6) Is the measured voltage normal?

YES

» Go to "Control circuit inspection" procedure.

P Check the fuse between Battery and A/C relay.
» Check Chassis ground 1 and 2 for looseness.
» Repair Open or Short to ground in power circuit and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  e771rass
1. Check short in harness

1) 1G "OFF".

2) Disconnect A/C relay and PCM connector.

3) Measure the resistance between terminal 3 of A/C relay harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specification ?

YES

» Go to "Check open in harness" as follows.

» Repair Short in Coil control harness and go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) 1G "OFF".
2) Disconnect A/C relay and PCM connector.

3) Measure the resistance between terminal 3 of A/C relay harness connector and terminal C30-A (64) of PCM
harness connector.

Specification : Approx. below 12

4) Is the measured resistance within specification ?

YES

» Go to "Component inspection” procedure.
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» Repair Open in Coil control harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  es110249

1. Check A/C relay
1) IG "OFF".
2) Disconnect A/C relay.
3) Measure the resistance between terminal 2 and 3 of A/C relay.

4) Measure the resistance between terminal 1 and 4 of A/C relay.

Terminal Power approval
1-4 NO
_ YES
23 (709 ~ 1209)

1. Power supply to A/C compressor
2. A/C relay control power

3. A/C relay control

4. AIC relay switch power

EFBF936A

5) Is the measured resistance within specification ?

YES

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

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

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  esossren

After a repair, it is essential to verify that the fault has been corrected.
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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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IDTC P0647 A/C CLUTCH RELAY CONTROL CIRCUIT HIGH

GENERAL DESCRIPTION  egseezs

Refer to DTC P0646.

DTC DESCRIPTION  eccsare

PCM monitors inputted voltage through A/C compressor relay. Checking voltage every 10 sec. under detecting condition,
if the voltage higher than the specified value is detected for more than 5 sec., PCM sets P0647.

DTC DETECTING CONDITION  ecasorea

Item Detecting Condition Possible cause

DTC Strategy » Detects circuit short to high voltage

» After 0.5 sec under conditions below

Enable Conditions * No DTC exists

» Engine works » Poor connection
e 11V < Battery voltage < 16V » Short to power in A/C
relay circuit

Threshold value Short to power « Faulty A/C relay

» Continuous e Faulty PCM
Diagnosis Time (More than 5 seconds failure for every

10 seconds test)

MIL On Condition * DTC only (NO MIL ON)

SPECIFICATION  essseonc

Refer to DTC P0646.

SCHEMATIC DIAGRAM  kossroes

Refer to DTC P0646.

MONITOR DTC STATUS  esoroess

Refer to DTC P0646.

TERMINAL AND CONNECTOR INSPECTION  espsszee

Refer to DTC P0646.

POWER CIRCUIT INSPECTION  ees7a70s
1. Check voltage

1) IG "OFF".

2) Disconnect A/C relay connector.

3) IG "ON" and ENG "OFF"

4) Measure the voltage between terminal 2 of A/C relay harness connector and chassis ground.
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5) Measure the voltage between terminal 4 of A/C relay harness connector and chassis ground.

Specification : B+

6) Is the measured voltage normal?

YES

» Go to "Control circuit inspection" procedure.

» Check the fuse between Battery and A/C relay.
P Check Chassis ground 1 and 2 for looseness.
» Repair Open or Short to ground in power circuit and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eirsaio0
1. Check short in harness

1) 1G "ON".

2) Disconnect A/C relay.

3) Measure the voltage between terminal 3 of A/C relay harness connector and chassis ground.

Specification : Approx. 0V

4) Is the measured voltage within specification ?

YES

» Go to "Component inspection" procedure.

» Repair Short in Coil control harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ezrs7ora
1. Check A/C relay
1) IG "OFF".
2) Disconnect A/C relay.
3) Measure the resistance between terminal 2 and 3 of A/C relay.

4) Measure the resistance between terminal 1 and 4 of A/C relay.
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SPECIFICATION

Terminal Power approval
1~4 NO
2.3 YES
(APPROX. 702 ~ 120Q)

1. Power supply to A/C compressor
2. A/C relay control power

3. A/C relay control

4. AIC relay switch power

EFBF936A

5) Is the measured resistance within specification ?

YES

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

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

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 eis4roes

Refer to DTC P0646.
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IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT |

GENERAL DESCRIPTION  essr1aes

The Malfunction Indicator Lamp (MIL), which is located in the instrument cluster, comes on to notify the driver that there
may be a problem with the vehicle and that service is needed. Immediately after the ignition switch turns on, the malfunc-
tion indicator lamp is lit to indicate that the MIL operates normally and goes off after starting.

DTC DESCRIPTION

E6FE14C0

Checking input signal of engine check lamp every 10 sec. under detecting condition, if open, or short to battery or ground
is detected for more than 5 sec., PCM sets P0650.

DTC DETECTING CONDITION  ecazsarr

Item

Detecting Condition

Possible cause

DTC Strategy

Signal low, high

Enable Conditions

After 0.5 sec under conditions below
Engine works
11V < Battery voltage < 16V

Threshold value

Open or short

Diagnosis Time

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

MIL On Condition

DTC only (NO MIL ON)

Poor connection

Open or short in MIL circuit
Faulty MIL

Faulty PCM
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FUEL SYSTEM

SCHEMATIC DIAGRAM  esor4ee1

MIL

[CIRCUIT DIAGRAM]

PCM (C30-A)

[CONNECTION INFORMATION]

Terminal Connected to Function

M15-A (10)

® M15-B (15)

[63 - MIL IND

JUNTION BOX

M15-B (15) Junction BOX Power Supply (B+)

M15-A (10) | PCM C30-A (63) MIL IND

q

[HARNESS CONNECTOR]

3 1 1 =

0]ols]7]6]s[a]3]2]1 gl7]els]al3]2]1

20[19]18[17[16|15[14[13]12]12

16/1514[13]12]11]10] 9

M15-A M15-B

INSTRUMENT
CLUSTER

DOEGOHBEHERVO000000006
DEEY DS ELDD DI DEDE D

! 0 ! ==

6969686 1666269636 26 DEIANBANASNSANEE21aD
PETYCELEBDREEEIDEDEDE

MONITOR DTC STATUS  essanes2

1. Check DTC Status

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

2) IG "ON".

SCMF16394L

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES

PXXXX TITLE

DTC TITLE

NUHMEER OF DTC : 1 ITEHS

| PART | | ERAS | [DTAL|

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT /HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED

DTC CAUSE TO SYSTEM ERROR : PXEX

SCMF16159L
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5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esreecra

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  ezzewoer

1. IG "OFF" and disconnect Instrument cluster connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 15 of instrument cluster harness connector and chassis ground.

Specification : Approx. B+

M15-B

1 [5F]

8 | 7/6]5 | 413[2 | 1 15. Battery voltage
16[15[14 131211 [10] 9

SCMF16395L

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

» Check fuse between battery and instrument cluster for open or blown-off.
» Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eeis2sze

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

3. Measure voltage between C30-A (63) of PCM harness connector and chassis ground.

Specification : Approx. B+

0 C30-A

[ —

DOEHBOEEEODO00000606

G9RIRIENCIRIIEIEAENEI2IRIDCNA32A2D
! i ) =)

6969696 DE0EIEIEI66 UGN NENENEEa)
SECTCERERRCEEYDEDERE

SCMF16396L

4. Is the measured voltage within specification?

YES

» Go to "Component Inspection” procedure.

» Check open in Engine warning lamp’s filament.
» Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eosno1a0
1. Check instrument cluster
1) IG "OFF"
2) Substitute with a known - good instrument cluster and check for proper operation.

3) Does it normally operate after replacement?
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YES

» Replace instrument cluster and go to "Verification of Vehicle Repair" procedure.

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

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  eisporss

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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FUEL SYSTEM

IDTC P0651 SENSOR REFERENCE VOLTAGE "B" CIRCUIT OPEN

GENERAL DESCRIPTION  esosscco

The ECM provides a 5volt reference voltage to Throttle Position Sensor 2(TPS2). The ECM monitors reference voltage

deviation from the power supply circuit of the sensors.

DTC DESCRIPTION

Checking the voltage from sensor power supply every 1.87 sec. under detecting condition, if the value within detecting
condition lasts for more than 0.2 sec., PCM sets P0651. MIL(Malfunction Indication Lamp) turns on when the malfunction

ESE773D1

lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  e2s108se

Item

Detecting Condition

Possible Cause

DTC Strategy

Sensor reference voltage check

Enable Conditions

IG Key "ON"

Threshold value

Sensor supply power < 4.5V or ) 5.5V

Diagnosis time

Continuous
(More than 0.2 seconds failure for every
1.87 seconds test )

MIL ON condition

2 driving cycles

» Short in sensor power
supply line
» Faulty PCM
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SCHEMATIC DIAGRAM

EDC1C559

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ETC Module (C86) PCM (C30-B)
TPS 1 4 —
116 - Reference Voltage (+5V)
2 I~ )
148 - TPS 1 Signal
1
=
{14 - GND
TPS 2 7 —
1 13 - Reference Voltage (+5V)
3 = .
{57 - TPS 2 Signal
6
=
158 - GND

ETC MOTOR| 5

{2 - ETC Motor [+]

[HARNESS CONNECTORS]

C86

ETC MODULE

E - ETC Motor [-]

Terminal Connected to Function

1 PCM C30-B (14) TPS 1 Ground

2 PCM C30-B (48) TPS 1 Signal

3 PCM C30-B (57) TPS 2 Signal

4 PCM C30-B (16) TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control

6 PCM C30-B (58) TPS 2 Ground

7 PCM C30-B (13) TPS 2 Reference Voltage (+5V)
8 PCM C30-B (1) ETC Motor [-] Control

OGO EEHDOO00O00000 )
DOSYOODEDAND DY DODE D)

—=

|

(1] i}

DO IDSDIHADHO YOO DEDD)
G IEEIEEENE)EEI6626D )

J U

|y

C30-B
PCM

MONITOR DTC STATUS

1.

Check DTC Status

E62A3E7B

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

2) IG "ON".

SCMF16101L

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

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXEXX TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT < HISTORY
3.DIAG.STATUS: DIAGNOZEIE FINISHED

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ecoipis:

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  eoorooss
1. Check voltage

1) IG "OFF".

2) Disconnect TPS connector.

3) IG "ON" and ENG "OFF"
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4)

Measure the voltage between terminal 7 of TPS harness connector and chassis ground.

Specification : Approx. 5V

5)

1)
2)
3)
4)
5)

6)

Is the measured voltage within specification ?
YES

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

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

Check short in harness

IG "OFF".

Disconnect TPS connector and PCM connector.

Measure the resistance between terminal 7 and 5 of TPS harness connector.

Measure the resistance between terminal 7 and 8 of TPS harness connector.

Measure the resistance between terminal 7 and 6 of TPS harness connector.

Measure the resistance between terminal 7 and 1 of TPS harness connector.

Specification : Infinite

7

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.

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

¥ Procedure of ETS Initialization

1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(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 esicosr

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 "
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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 P0660 INTAKE MANIFOLD TUNING VALVE CONTROL CIRCUIT/OPEN
(BANK 1)

COMPONENT LOCATION  episcaso

LGLG522A

GENERAL DESCRIPTION  eosscerc
VIS(Variable intake system) is a device which varies the length of intake manifold to genetate maximum power at certain

RPM. VIS lengthens intake manifold to improve the torque at low RPM when vehicle speed is low while it shortens intake
manifold to raise torque at high RPM when vehicle speed is high. PCM controlls VIS using RPM signal.

DTC DESCRIPTION  esr7scsr

Checking the output voltage from VIS #1 every 10 sec. under detecting condition, if the value within detecting condition
lasts for more than 5 sec., PCM sets P0660. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till
consecutive 2 driving cycle.

DTC DETECTING CONDITION  ezaisss:

Item Detecting Condition Possible Cause

DTC Strategy « Signal low, high

« After 0.5 sec under conditions below
Enable condition * Engine works
« 11V < Battery voltage < 16V Poor connection

Open or shortin VIS #1 circuit

Threshold value * Open or short

Faulty VIS #1
» Continuous Faulty PCM
Diagnosis time (More than 5 seconds failure for every
10 seconds test)
MIL ON condition e 2 driving cycles
SPECIFICATION  &73paser
Item Specification

Coil Resistance (Q) 32 + 3Q[20C (68°F)]
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SCHEMATIC DIAGRAM  e219059a

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VIS VALVE #1 PCM (C30-A) VIS VALVE #1
(C96-1) > Terminal Connected to Function
[71- \éls :/a:ve #1 1 Main Relay Battery voltage (B+)
ontro
X‘E‘IZXI 1 2 PCM C30-A (71) VIS Valve #1 control
»  Main Relay
VIS VALVE #2
VIS VALVE #2 Terminal Connected to Function
(€962 1 Main Rel Batt ltage (B
+
57 VIS Valve #2 ain Relay attery voltage (B+)
Control 2 PCM C30-A (67) VIS Valve #2 control
1 - )
P Main Relay

[HARNESS CONNECTORS]

DOEFOHHERBRO000606000,
DEETDHPESEEDNDDYDELETE)

i )i )i =)
AEEONHHIVDTVVBOEEARDD
CETTTELE LR ITETE LT,

C96-1,2 J_L _ﬂ”

VIS VALVE #1,2

SCMF16121L

MONITOR DTC STATUS  epacrize

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

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

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

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

NUMEEERE OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L
5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eposssao

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  eobz2zn0e

1. IG "OFF" and disconnect VIS #1 connector.
2. IG "ON" and ENG "OFF"

3. Measure voltage between terminal 1 of VIS #1 harness connector and chassis ground.
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Specification : Approx. B+

4. Is the measured voltage within specification?

YES

» Go to "Control Circuit Inspection" procedure.

» Check fuse connected to power of VIS #1 for open or blown-off.
» Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  e7a20a1F
1. Check voltage
1) 1G "OFF" and disconnect VIS #1 connector.
2) IG "ON" and ENG "OFF"

3) Measure voltage between terminal 2 of VIS #1 harness connector and chassis ground.

Specification : Approx. 2.5V

4) Is the measured voltage within specification?
YES

» Go to "Component Inspection” procedure.

» Go to "Check short in harness" as follows.
2. Check short in harness
1) 1G "OFF" and disconnect VIS #1 connector and PCM connector.
2) Measure resistance between terminal 2 of VIS #1 harness connector and chassis ground.

3) Measure resistance between terminals 1 and 2 of VIS #1 harness connector.

Specification : Infinite

4) Is the measured resistance within specification?

YES

» Go to "Check open in harness" as follows.

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

3. Check open in harness
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1) IG "OFF" and disconnect VIS #1 connector and PCM connector.

2) Measure resistance between terminal 2 of VIS #1 harness connector and terminal C30-A (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  esozpsco
1. Check VIS #1
1) IG "OFF" and disconnect VIS #1 connector.

2) Measure resistance between terminals 1 and 2 of VIS #1 connector.(Component side)

Specification : 32 + 3 Q [20TC(68°F)]

1. VIS Power
2. VIS Control

SCMF16403L

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 VIS #1 and check for proper operation. If the problem is corrected, replace
VIS #1 and go to "Verification of Vehicle Repair" procedure.
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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  conesesa

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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(BANK 2)

DTC P0663 INTAKE MANIFOLD TUNING VALVE CONTROL CIRCUIT/OPEN

COMPONENT LOCATION  ercapssr

GENERAL DESCRIPTION  ecesesss

Refer to DTC P0660.

DTC DESCRIPTION  esr22cs1

LGLG523A

Checking the output voltage from VIS #2 every 10 sec. under detecting condition, if the value within detecting condition
lasts for more than 5 sec., PCM sets P0663. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till

consecutive 2 driving cycle.

DTC DETECTING CONDITION  esosoes

Item

Detecting Condition

Possible Cause

DTC Strategy

Signal low, high

Enable condition

After 0.5 sec under conditions below
Engine works
11V < Battery voltage < 16V

Threshold value

Open or short

Diagnosis time

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

MIL ON condition

2 driving cycles

¢ Poor connection

* Open or short in
VIS #2 circuit

* Faulty VIS #2

* Faulty PCM

SPECIFICATION  esearses

Refer to DTC P0660.

SCHEMATIC DIAGRAM

Refer to DTC P0660.

E2689279
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MONITOR DTC STATUS  esssres

Refer to DTC P0660.

TERMINAL AND CONNECTOR INSPECTION  ezsozscr

Refer to DTC P0660.

POWER CIRCUIT INSPECTION  eesoss0e

1.

2.

3.

IG "OFF" and disconnect VIS #2 connector.
IG "ON" and ENG "OFF"

Measure voltage between terminal 1 of VIS #2 harness connector and chassis ground.

Specification : Approx. B+

4.

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

» Check fuse connected to power of VIS #2 for open or blown-off.
» Repair open or short to ground in harness, and go to "Verification of Vehicle Repair” procedure.

CONTROL CIRCUIT INSPECTION  eoe6i750

1.

Check voltage
1) 1G "OFF" and disconnect VIS #2 connector.
2) IG "ON" and ENG "OFF"

3) Measure voltage between terminal 2 of VIS #2 harness connector and chassis ground.

Specification : Approx. 2.5V

2.

4) Is the measured voltage within specification?
YES

» Go to "Component Inspection” procedure.

» Go to "Check short in harness" as follows.
Check short in harness
1) 1G "OFF" and disconnect VIS #2 connector and PCM connector.

2) Measure resistance between terminal 2 of VIS #2 harness connector and chassis ground.
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3) Measure resistance between terminals 1 and 2 of VIS #21 harness connector.

Specification : Infinite

4) Is the measured resistance within specification?
YES

» Go to "Check open in harness" as follows.

P Repair short in harness, and go to "Verification of Vehicle Repair" procedure.
3. Check open in harness
1) IG "OFF" and disconnect VIS #2 connector and PCM connector.

2) Measure resistance between terminal 2 of VIS #2 harness connector and terminal C30-A (67) 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  essicss?

1. Check VIS #2
1) IG "OFF" and disconnect VIS #2 connector.

2) Measure resistance between terminals 1 and 2 of VIS #2 connector.(Component side)

Specification : 32 £ 3 Q [20C(68°F)]
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1. VIS Power
2. VIS Control

SCMF16408L

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 VIS #2 and check for proper operation. If the problem is corrected, replace
VIS #2 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  e2icess

Refer to DTC P0660.
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IDTC P0685 ECM/PCM POWER RELAY CONTROL CIRCUIT /OPEN

COMPONENT LOCATION  eosacain

S

Fuel Pump Relay

GENERAL DESCRIPTION  essssces

SCMF16254L

The ECM provides ground to one side of the coil of the main relay and the other side is connected to the battery. The
ECM monitors battery voltage and the voltage after the main relay.

DTC DESCRIPTION  essicesc

Checking the contolling state of main relay every 10 sec. under detecting condition, if open or short in the circuit is
detected for more than 5 sec., PCM sets P0685.

DTC DETECTING CONDITION  epscaros

Item

Detecting Condition

Possible cause

DTC Strategy

» Detects a short to ground, to battery or open
circuit on Main Relay output Fault information
provided by an output driver chip.

EnableConditions

« Engine Running
e 11V < Ignition Voltage < 16V
e Enable Time delay = 0.5sec.

Threshold value

e Open or Short

DiagnosisTime

» Contineous
(More than 5sec. Failure for every 10 sec. test)

MIL On Condition

« DTC only (NO MIL ON)

Poor Connection

Open or short in control
circuit.

Main Relay

PCM

SPECIFICATION

E9BBD35F

Coil Resistance

70Q ~ 1209
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SCHEMATIC DIAGRAM  eoessopo

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
PCM (C30-A)
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MONITOR DTC STATUS  eraeasoe

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

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

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

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

NUMEEERE OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  evsse10e

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 INSEPCTION  eoosreos

IG "OFF"
Disconnect Main Relay
IG "ON" & ENG "OFF".

Measure voltage between harness terminal 2 of Main Relay and chassis ground.
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5. Measure voltage between harness terminal 5 of Main Relay and chassis ground.

Specification : B+

6. Is the measured voltage within specification ?

YES

» Go to "Control Circuit Inspecition" procedure.

P Check fuse between battery and main relay is disconnected.
» Repair or replace open or short in harness and then go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  &rropaoa
1. Check short in coil control
1) 1G "OFF".
2) Disconnect Main Relay and PCM connector.
3) Measure resistance between harness terminal 4 and chassis ground.

4) Measure resistance between harness terminal 4 and 5 of Main Relay.

Specification : Infinite

5) Is the measured resistance within specification ?

YES

» Go to "Check open in coil control" as follows.

» Repair or replace as necessary and then go to " Verification of Vehicle Repair" procedure.
2. Check open in coil control
1) 1G "OFF".
2) Disconnect Main Relay and PCM connector.

3) Measure resistance between harness terminal 4 of Main Relay and harness terminal C30-A (43) of PCM harness
connector.

Specification : Approx. below 1Q

4) Is the measured resistance within specifications ?

YES

» Go to "Component Inspection” procedure.
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P Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  essezs14

1. Check Main Relay

1)
2)
3)

4)

IG "OFF"
Disconnect Main Relay
Measure resistance between terminal 5 and 3 of Main Relay

Measure resistance between terminal 4 and 2 of Main Relay.

SPECIFICATION :

Terminal continuity
3~5 NO
2~4 YES (Approx. 702 ~ 120Q)

5)

Is the measured reisistance 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.

P Substitute with a known - good Main Relay and check for proper operation.

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

VERIFICATION OF VEHICLE REPAIR epaiszes

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

EGRF957A
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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 P CONTROL MANIFOLD ABSOLUTE PRESSURE SENSOR CIRCUIT
SHORT - INTERMITTENT HIGH INPUT

COMPONENT LOCATION  enzpe44r

ETC Module (TPS + ETC Motor)

SCMF16192L

GENERAL DESCRIPTION  esasro02

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  eoraeses

Checking output signals of MAPS every 60 sec. under detecting condition, if an output signal is above 4.5V for more than
2 sec., PCM sets P1106.
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FUEL SYSTEM

DTC DETECTING CONDITION

E75C117E

Item

Detecting Condition

Possible Cause

DTC Strategy

This code detects a intermittent short to high in
either the signal circuit or the MAP sensor

* No TPS Active Fault Present
Case 1  No TPS Short Fail Criteria Met
» Engine Speed < 2500rpm
Enable- « Throttle Position < 30%  Poor connection
Condi- :  Short to battery in signal
tions * No TPS Active Fa_lult I_Dre_sent circuit
Case 2 * No TPS Short Fail Criteria Met « Open in ground circuit
» Engine Speed > 25000rpm . Faulty MAPS
 Throttle Position > 40% - Faulty PCM
Threshold value « MAP signal > 4.5V
Diagnosis Time » Continuous
9 (More than 2 sec. failure for every 60 sec. test)
MIL On Condition e DTC only (NO MIL ON)
SPECIFICATION  ess30a26
Pressure(kPa) 20 35 60 95 101.32
Voltage(V) 0.789 1.382 2.369 3.75 4
Allowable
error(V) + 0.045

SCHEMATIC DIAGRAM

E75BE5E6

[CIRCUIT DIAGRAM]

MAPS (C90) PCM (C30-B)
4 [34 - GND Terminal Connected to Function
5 = 1 PCM C30-B (8) MAPS Signal
<__|Zp El - Reference Voltage (+5V) 2 PCM C30-B (11) | Reference Voltage (+5V)
1 [8 - MAPS signal 3
4 PCM C30-B (34) Sensor ground
0 D)
[HARNESS CONNECTORS] — I |
(202919117129(192(2322ALADE T EEE D) )
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L DDAV IDIDOIEEH )
C90 S L]
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[CONNECTION INFORMATION]

PCM

SCMF16105L
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SIGNAL WAVEFROM AND DATA  eovssoee
FR [ 2.8 U cH BJEN-

MIN: 135.8m0 AVE: 1.2 Vv HAH: 4.5 Y
MIN: 15.8mV AVE: Z.1 U HaAH: 4.6 U

' |zﬁoﬁ| |'cu1'15|'|r1i:r10'| |ﬁEdn| '| HEIHU.|

EGRF603X

omparing MAPS and TPS, signals of MAPS and TPS increasess and decrease simultaneously.

MONITOR DTC STATUS  esresass

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

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

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES PXXXX TITLE

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

NUMBER OF DITC : 1 ITEHE
PART | [ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?

YES

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

TERMINAL AND CONNECTOR INSPECTION  e76pzeas

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  ecossceo

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 "Ground Circuit Inspection" procedure.

P If the voltage is over 5.1V, check short to battery in harness.
P Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eos28psp

1. IG "OFF".

2. Disconnect MAPS connector.

3. IG "ON" & ENG "OFF"

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

5. Measure the voltage between terminal 2 and 4 of MAPS harness connector.
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Specification : "A" - "B" = : Approx. below 200mV

6. Is the measured voltage within specification ?

YES
» Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  ersriras
1. 1G "OFF"
2. Disconnect MAPS and PCM connector.

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

Specification : Infinite

4. Is the measured resistance within specification ?

YES

» Go to "Component inspection” procedure.

» Repair short to battery in harness and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  e22106r8

1. MAPS performance test
1) IG "OFF"

2) Connect scantool to Data Link Connector(DLC) and select "Oscilloscope” then, connect probes to output signal
lines of MAPS and TPS.Turn engine "ON" and monitor the waveforms accelerating or decelerating

3) Start engine and monitor signal waveform during 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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FR [ 2.0 v CINE 2.0 v

MIN: 135.8nY AVE: 1.2 ¥V HaH: 4.5 Y

MIN: 15.8nVY AVE: 2.1V Hax: 4.6 Y
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IR=<
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N LY, Y
(t /\3 /U\Z /\L:'Lj é MAPS Power
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' [zoon| [CURS| [MEMO] [RECD] [MENU]

SCMF16197L

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" and disconnect MAPS connector.
2) Connect scantool and IG "ON" & ENG "OFF"
3) Select simulation function on scantool.
4) Simulate voltage at terminal 1 of MAPS harness connector.
1.5 SINU-5CAN
* |MAF 8.8 gs= &
A MAP 3.6 p=i
C90
S
2 Ezzo ‘:4 it 1=k 1. MAPS Signal
ps1 | L o 2. MAPS Power
Y (X f2f1)p -
SIMULATION OF UOLTAGE = S N " 4. MAPS Ground
C CH B ONLY 2
[METR]| [SIML| [ + || — |[F1x |
SCMF16198L
5) Does the output voltage response to the change of signal by simulation?

YES
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» Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace if necessary and go to "Verification of VVehicle 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  exrezss0

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 P1107 MANIFOLD ABSOLUTE PRESSURE SENSOR CIRCUIT SHORT -
INTERMITTENT LOW INPUT

COMPONENT LOCATION  es2ss0a0

Refer to DTC P1106.

GENERAL DESCRIPTION 40484

Refer to DTC P1106.

DTC DESCRIPTION

EA745EAL

Checking output signals of MAPS every 60 sec. under detecting condition, if an output signal is below 0.25V for more
than 2 sec., PCM sets P1107.

DTC DETECTING CONDITION  esocsors

Item

Detecting Condition

Possible Cause

DTC Strategy

This code detects a intermittent short to low or
open in either the signal circuit or the MAP

No TPS Active Fault Present
No TPS Short Fail Criteria Met
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 sec. failure for every 60 sec. test)

MIL On Condition

DTC only (NO MIL ON)

Poor Connection

Open or Short to ground
in Power Circuit

Open or short to ground
in Signal Circuit.

Faulty MAPS

Faulty PCM

SPECIFICATION

Refer to DTC P1106.

EB133088

SCHEMATIC DIAGRAM  espseacs

Refer to DTC P1106.

SIGNAL WAVEFORM AND DATA  esseroea

Refer to DTC P1106.

MONITOR DTC STATUS  eessoa00

Refer to DTC P1106.
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TERMINAL AND CONNECTOR INSPECTION  E1apsss0

Refer to DTC P1106.

POWER CIRCUIT INSPECTION  ecacaess

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 "Signal Circuit Inspection” of MAPS.

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

SIGNAL CIRCUIT INSPECTION  esscazea
1. Check short to ground in harness

1) IG "OFF"

2) Disconnect MAPS and PCM connector.

3) Measure the resistance between terminal 1 of MAPS harness connector and ground.

Specification : Infinite

4) Is the measured resistance within the specification?
YES

» Go to "Check open in the harness" of MAPS.

P After repairing short to ground in circuits 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 C30-B (8) of PCM harness
connector
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Specification : Approx. below 1

4) Is the measured resistance within the specification?

YES

» Go to "Component Inspection” of MAPS.

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

COMPONENT INSPECTION  erpaszs:

1. MAPS performance test
1) IG "OFF"

2) Connect scantool to Data Link Connector(DLC) and select "Oscilloscope" then, connect probes to output signal
lines of MAPS and TPS.Turn engine "ON" and monitor the waveforms accelerating or decelerating

3) 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

Fr [T 2.8 v (B 2.8 v

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

C90
N % N
ol ] 1. MAPS Signal
Y2 Y5 Y-
KAL /\3 /|_|\2 /\j] é MAPS Power

4. MAPS Ground

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

SCMF16197L

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".
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2. Check PCM

1)
2)
3)

4)

5)

IG "OFF" disconnect MAPS connector
Connect Scantool and IG "ON" & ENG "OFF"
Select simulation function on scantool.

Simulate voltage at terminal 1 of MAPS harness connector.

1.5 SIHU-3CAN

* [MAF A.8 gr= 4
x% (W13 3.6 psi
C90
* (RPH a
o8 5 s =i 1. MAPS Signal
r=i | g o [l o 2. MAPS Power
Y (a)3)2]1) 3.-
SIMULATION OF VOLTAGE AN /u\ A 4. MAPS Ground

1.82 U

( CH B ONLY )
[METR| [SIML] [ + || — |[F18 |

SCMF16198L

Does the output voltage response to the change of signal by simulation?
YES

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

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

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  esrseses

Refer to DTC P1106.
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DTC P1111 INTAKE AIR TEMPERATURE SENSOR CIRCUIT SHORT -
INTERMITTENT HIGH INPUT

COMPONENT LOCATION  eroigoss

Ny

MAFS & IATS

SCMF16185L

GENERAL DESCRIPTION  eoc14078

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

DTC DESCRIPTION  eorssass

Checking output signals of IATS every 120 sec. under detecting condition, if an ouput signal is over 4.9V for more than 4
sec., PCM sets P1111.
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DTC DETECTING CONDITION  eiarcacs

Item

Detecting Condition

Possible Cause

DTC Strategy

This code detects a continuous short to high in
either the signal circuit or the sensor

No VSS Fault Active (No P0501)

No Coolant Short Active Fault Present

No MAF Active Fault Present

Engine Air Flow < 15 g/s

Vehicle Speed < 25kph

Engine Coolant Temperature » 50C( 122 °F)
Engine Running Time > 120 sec.

Case 1
Enable
Condi-
tions
Case 2

No VSS Fault Active (No P0501)

No Coolant Short Active Fault Present

No MAF Active Fault Present

Engine Air Flow < 15 g/s

Vehicle Speed < 25kph

Ignition off time > 360 min.

Engine Coolant Temperature > -10°C( 14 °F)
Engine Running

Threshold value

IATS signal > 4.9V

Diagnosis Time

Continuous
(More than 4 sec. failure for every 120 sec. test)

MIL On Condition

DTC only (NO MIL ON)

Poor Connection

Open or short in signal circuit
Open in ground circuit
Faulty IATS

Faulty PCM

SPECIFICATION

ED73A718

Temp. (C/°F) Resistance (kQ ) Temp. (C/°F) Resistance (kQ)
-40(-40) 95.95 ~ 105.78 20(68) 342 ~ 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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SCHEMATIC DIAGRAM

E43D15D8

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS (C13) PCM (C30-A)
2 » After Main Relay Terminal Connected to Function
1 E7 - MAFS Signal 1 PCM C30-A (47) MAFS Signal
_|Z_ 3 GND 2 Main Relay Battery Voltage (B+)
— _:P 4 E4 - IATS Signal 3 Chassis Ground Ground
5 53 -GND 4 PCM C30-A (44) IATS Signal
5 PCM C30-A (53) Sensor Ground
[HARNESS CONNECTORS] - L
| — —II
DOETEEREEIVO0666006000 )
— DEEYDELEENDDEY LB ERG)
Y 17=17 Y ¢ m m =)
0060006 et o CCLCECEE0
BB A X AN 969686 DE6169646362E D )
TT J
C13 e
C30-A
MAFS & IATS PCM

SCMF16104L

SIGNAL WAVEFORM AND DATA

E1E6FAEQ

FR CHAB.5V 28 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 DTC STATUS  eaozaeno

1. Check DTC Status

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

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

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES PXXXX TITLE

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

NUMBEE OF DTC : 1 ITEHS
PART | [ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PXEXX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  essezsic

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.
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SIGNAL CIRCUIT INSPECTION  ersasazo
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 C30-A (44) of PCM harness connector.

Specification : below 1Q

3) Is the measured resistance within specification?

YES

» Go to "Ground Circuit Inspection" procedure.
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» Repair open in harness and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esacasp2

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.

C13

el ‘V‘V‘V
ZIN NN AN

?

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

4. Is the measured voltage within specification ?

YES

» Go to "Component Inspection” procedure.

‘V‘V‘V
N AN I\

SCMF16203L

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

COMPONENT INSPECTION

1. Check IATS

EABFAED3

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
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C13
1. MAFS Signal
2. MAFS Power
112 3 4.3 3. MAFS Ground
| 4. IATS Signal

5. IATS Ground

Q)

SCMF16204L

3) Is the measured resistance within specification ?
YES
» Go to "Check PCM" as follows.
» Substitute with a known - good IATS and check for proper operation. If the problem is corrected, replace IATS
and go to "Verification of Vehicle Repair" procedure.
2. Check PCM
1) 1G "OFF" and connect scantool.
2) Disconnect IATS connector and connect probe to terminal 4 of IATS harness connector.
3) IG "ON" and ENG "OFF" and simulation Function on scantool.
4) Simulate voltage at terminal 4 of IATS harness connector.
1.5 SIHU-3SCAN
&
BN INTAKE AIR TENP 44.8 °F
ETC SY¥Y3TEH VALUE 4.1 %
BATTERY VOLTAGE 14.3 V Cc13
COOLANT 197.6°F — 1. MAFS Signal
= 2 C 2. MAFS Power
N NN 3. MAFS Ground
STMULATION OF VOLTAGE 006 00)| I
5. IATS Ground
C CH B ONLY 2
[METR] [SINL| | + || — |[|Fix |
SCMF16205L
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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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  essersre

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 P1112 INTAKE AIR TEMPERATURE SENSOR CIRCUIT SHORT -
INTERMITTENT LOW INPUT

COMPONENT LOCATION  eeeacsra

Refer to DTC P1111.

GENERAL DESCRIPTION  eis7scso

Refer to DTC P1111.

DTC DESCRIPTION  esnerson

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 P1112.

DTC DETECTING CONDITION  esioparc

Item Detecting Condition Possible Cause

» This code detects a continuous short to ground

DTC Strategy in either the signal circuit or the sensor

* Engine Run State
Case 1 * No _VSS Fault Active
Enable * Vehicle Speed ) 50kph(31mph) |
Condi- * |AT Short Low Enable Criteria Met » Poor Connec'uon. _
tions . . . * Short to ground in signal
« Engine Running Time > 120sec. circuit.
Case 2 * IG "OFF" time > 360min. . Faulty IATS
* |AT Short Low Enable Criteria Met « Faulty PCM
Threshold value « IATS signal < 0.1V

» Continuous
(More than 10 sec. failure for every 20 sec. test)

MIL On Condition * DTC only

Diagnosis Time

SPECIFICATION  espeesnc

Refer to DTC P1111.

SCHEMATIC DIAGRAM  ersseno

Refer to DTC P1111.

SIGNAL WAVEFORM AND DATA  cowpsr:

Refer to DTC P1111.

MONITOR DTC STATUS  erronccs

Refer to DTC P1111.
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TERMINAL AND CONNECTOR INSPECTION  essepess

Refer to DTC P1111.

SIGNAL CIRCUIT INSPECTION  eraccoar
1. Check voltage
1) 1G "OFF" and disconnect IATS connector.
2) IG "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?

YES

» Go to "Component Inspection” procedure.

P Go to " Check short to ground in harness" procedure.
2. Check short to ground in harness
1) IG "OFF" and disconnect IATS connector and PCM connector.
2) Measure resistance between terminal 4 of IATS harness connector and chassis ground.
3) Measure resistance between terminals 4 and 5 of IATS harness connector.

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

Specification : Infinite

5) Is the measured resistance within specification?

YES

» Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  esrrsrec

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 :

3)

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

Is the measured resistance within specification ?

YES

» Go to "Check PCM" as follows.

Temp. (C/I°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

SCMF16204L

» 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)

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 SINMU-5CaAN

F
BN INTAKE AIR TEHFP 44.8 °F

ETC SY¥3TEM VALUE 4.1 %
BATTERY WOLTAGE 14.3 V
COOLANT 197.6"F =

SIMULATION OF VOLTAGE

3.88 U

C CHEB ONLY )

[METR] [SINL| | + || — |[|Fix |

=
-
‘V‘V‘V‘V
A\ \NV NI \N

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

SCMF16205L
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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.

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 eas20s78

Refer to DTC P1111.
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DTC P1114 ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT
INTERMITTENT LOW INPUT

COMPONENT LOCATION  escooeno

CMPS [Bank 2]

LGLG510A

GENERAL DESCRIPTION  epseaz2

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

DTC DESCRIPTION  esereira

Checking output signals from ECTS every 120 sec. under detecting condition, if an output signal is below 0.1V for more
than 4 sec., PCM sets P1114.

DTC DETECTING CONDITION  esocair2

Item Detecting Condition Possible Cause

» This code detects a intermittent short to ground

DTC Strategy in the signal circuit or the sensor

Enable | Casel  Engine Running Time » 120sec.
Condi-

* Poor Connection

fions Case 2 . Soa!< Time >_ 360min. e Short to ground in signal
» Engine Running Circuit
. » Faulty ECTS
Threshold value + Coolant signal < 0.1V « Faulty PCM

» Continuous

Diagnosis Time (More than 4 sec. failure for every 120 sec. test)

MIL On Condition * DTC only (NO MIL ON)
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SPECIFICATION

E44D6B52

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  eseopass
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C04) PCM (C30-B)
3 E - ECTS Signal Terminal Connected to Function
5 1 PCM C30-B (33) Sensor ground
» Cluster 2 Cluster
1 [33-GND 3 PCM C30-B (7) ECTS Signal
[HARNESS CONNECTORS] . . D)

0006

co4

ECTS

- [

DOOHDHOTEEHDOO0O000000
DDDDHDHOBEDDDD DG DD DO D

1] (11} )i] i 1)

69666 60E)6963)62)EDE0NANagadeXas)aaXaNaiad
DOEIOERELTOIDODDI)

Jv LT

C30-B
PCM

SIGNAL WAVEFORM AND DATA

E667E278

FR CH A B.5V 28 uS

THOLD| | TIVE | | GND | [ CHNL] [MENU]

SCMF16106L

EGRF604P

The output signals of IATS & ECTS change smoothly without any rapid changes. Those have almost same characteristic
signal during the early period after start. It means that the temperatures of intake air and engine coolant are depended on
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the temperature of atmosphere. Meanwhile, during the warming up, the output signal of ECTS is going up increasingly.
but, the output signal of IATS changes a little bit. even it may not change almost. It means that the heat of engine does
not affect on the temperature of intake air.

MONITOR DTC STATUS  erssrirr

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

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

4) Read "DTC Status" parameter.

1.1 PIAGHNOSTIC TROUBLE CODES PEEXX TITLE

< DTC TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG.STATUS: DIAGNOSIS FINISHED

NUMBER OF DIC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L
5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ess21ae7

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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YES

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

P Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  &1goaso

1. Check voltage
1) 1G "OFF" and disconnect ECTS connector.
2) IG "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?

YES

» Go to "Component Inspection” procedure.

» Go to "Check short to ground in harness" as follows.
2. Check short to ground in harness
1) 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  eposrarz
1. Check ECTS
1) IG "OFF" and disconnect ECTS connector.

2) Measure resistance between terminals 1 and 3 of ECTS connector.(Component side)
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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
co4

1. ECTS Ground
2. To Gauge
3. ECTS Signal

3) Is the measured resistance within specification?

YES

» Go to "Check PCM" as follows.

SCMF16211L

» 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 SIMU-3CAN

COOLANT
COOLANT
INTAKE
INTAKE

46.6 °F

_ 46.6 °F
AIR TEMP 77.8 °F
AIR TEMP 77.8 °F

&

¥

SIMULATION OF VOLTAGE

Z.Z28 U

¢ CH B ONLY )

[METR] [SIML|

|+ || — |[Fi |

Co4

- - 1. ECTS Ground
2. To Gauge

00060 3. ECTS Signal

SCMF16212L
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5) Does the signal value of ECT sensor change according to simulation voltage ?

YES

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

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  esssseno

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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INTERMITTENT HIGH INPUT

DTC P1115 ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT -

COMPONENT LOCATION  esesraer

Refer to DTC P1114.

GENERAL DESCRIPTION  epaiscrs

Refer to DTC P1114.

DTC DESCRIPTION  erseaseo

Checking output signals from ECTS every 120 sec. under detecting condition, if an output signal is above 4.9V for more

than 4 sec., PCM sets P1115.

DTC DETECTING CONDITION  eeocisss

Item Detecting Condition

Possible Cause

DTC Strategy

» This code detects a intermittent open or short to
battey in the signal circuit or the sensor

Enable | Casel « Engine Running Time » 120sec.

Condi- _ .

tions Case 2 » Soak Time > 360min.
* Engine Running

Threshold value . Coolant signal > 4.9V

Diagnosis Time * Continuous

(More than 4 sec. failure for every 120 sec. test)

MIL On Condition * DTC only (NO MIL ON)

Poor Connection

Open or short to battery
in signal Circuit

Open in Ground Circuit.
Faulty ECTS

Faulty PCM

SPECIFICATION  Eiorosse

Refer to DTC P1114.

SCHEMATIC DIAGRAM  epesiss

Refer to DTC P1114.

SIGNAL WAVEFORM AND DATA  eswrrro

Refer to DTC P1114.

MONITOR DTC STATUS  eeoaeess

Refer to DTC P1114.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P1114.

E08DB827
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SIGNAL CIRCUIT INSPECTION  esu1001
1. Check voltage

1) IG "OFF" and disconnect ECTS connector.

2) IG "ON" and ENG "OFF"

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

Specification : Approx. 5V

4) Is the measured voltage within specification ?

YES

» Go to "Ground Circuit Inspection” procedure.

P 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 C30-B (7) 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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» Repair open in harness, and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eesazcor

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

1. Check ECTS

E296506E

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

2) Measure resistance between terminals 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
Cco4

1. ECTS Ground

2. To Gauge

3. ECTS Signal

3) Is the measured resistance within specification?

YES

» Go to "Check PCM" as follows.

SCMF16211L
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» 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)
2)
3)

4)

5)

IG "OFF" and connect scantool.

Connect probe to terminal 3 of ECTS harness connector.

IG "ON" and ENG "OFF" and simulation Function on scantool.

Simulate voltage at terminal 3 of ECTS harness connector.

1.5 3IHU-3CAN

COOLANT _ 16.6 °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| [SINML]

|+ [ = |[FIx |

co4
- ~ 1. ECTS Ground
2. To Gauge
m 3. ECTS Signal

SCMF16212L

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

Refer to DTC P1114.

EEACG6FF5
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DTC P1295 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - POWER MANAGEMENT

COMPONENT LOCATION  escocora

ETC Module (TPS + ETC Motor)

GENERAL DESCRIPTION  ecsiarec

SCMF16192L

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1 &
2 and Accelerator Position Sensor(APS) 1 & 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the ECM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION

E476FA42

If power management mode is recognized under detecting condition, PCM sets P1295. And MIL(Malfunction Indication

Lamp) turns on.

DTC DETECTING CONDITION  ep1ise02

Iltem

Detecting Condition

Possible cause

DTC Strategy

This code detects if the system is in Power
Management Mode

EnableConditions

Ignition On

Threshold value

Power Management Mode is active

DiagnosisTime

MIL On Condition

1 Driving Cycle

TPS Malfunction
TPS Malfunction +
MAFSMalfunction
MAP Malfunction +
TPSMalfunction
Faulty PCM
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SCHEMATIC DIAGRAM

EF168216

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ETC Module (C86) PCM (C30-B)
TPS 1 4 —
116 - Reference Voltage (+5V)
2 I~ )
148 - TPS 1 Signal
1
=
{14 - GND
TPS 2 7 —
1 13 - Reference Voltage (+5V)
3 = .
{57 - TPS 2 Signal
6
=
158 - GND

ETC MOTOR| 5

{2 - ETC Motor [+]

[HARNESS CONNECTORS]

C86

ETC MODULE

E - ETC Motor [-]

Terminal Connected to Function

1 PCM C30-B (14) TPS 1 Ground

2 PCM C30-B (48) TPS 1 Signal

3 PCM C30-B (57) TPS 2 Signal

4 PCM C30-B (16) TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control

6 PCM C30-B (58) TPS 2 Ground

7 PCM C30-B (13) TPS 2 Reference Voltage (+5V)
8 PCM C30-B (1) ETC Motor [-] Control

OGO EEHDOO00O00000 )
DOSYOODEDAND DY DODE D)

—=

|

(1] i}

DO IDSDIHADHO YOO DEDD)
G IEEIEEENE)EEI6626D )

J U

|y

C30-B
PCM

MONITOR DTC STATUS

1.

Check DTC Status

ECC8FD7A

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

2) IG "ON".

SCMF16101L

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

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXEXX TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT < HISTORY
3.DIAG.STATUS: DIAGNOZEIE FINISHED

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection" procedure.

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

VERIFICATION OF VEHICLE REPAIR  eoosross

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 P1523 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - THROTTLE VALVE STUCK

COMPONENT LOCATION  essoease

ETC Module (TPS + ETC Motor)

SCMF16192L

GENERAL DESCRIPTION  eesrsoic

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1 &
2 and Accelerator Position Sensor(APS) 1 & 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the ECM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  esoraeia

Checking throttle valve return state, under detecting condition, if an output signal is within the threshold value for more
than designated time, PCM sets P1523.

DTC DETECTING CONDITION  esoci7as

Item Detecting Condition Possible cause

* This code detects when throttle fails to return
DTC Strategy to the unpowered default position when power
to the ETC motor is turned off.

« Throttle Actuation Mode Previous NOT Off

 Throttle Actuation Mode is Off » Carbon in throttle
EnableConditions « ETC Power Control Mode = Normal » Broken Throttle return spring

e« TPS 1 & 2 = normal * throttle sticky

» Sensor Supply voltage = Normal * throttle icy

« If throttle did not return to default range within * PCM

Threshold value calculated seconds of turning off, increment fail count.

DiagnosisTime « Continuous
MIL On Condition * DTC only (NO MIL ON)
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SPECIFICATION  ee19966r

Output voltage (V) [Vref = 5.0V]
Throttle opening ( °)

TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8V 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8v
80° 3.6V 1.4v
90° 4.1v 0.9v
100° 4.5V 0.5V
110° 5.0v 0.0v
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SCHEMATIC DIAGRAM  eoszeino

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C86) PCM (C30-B)
TPS 1 4 Terminal Connected to Function
{16 - Reference Voltage (+5V) 1 PCM C30-B (14) TPS 1 Ground
C 2 (a6 TPS 1 Signal 2 PCM C30-B (48) TPS 1 Signal
3 PCM C30-B (57) TPS 2 Signal
! E4-GND 4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control
P2 ! E13 - Reference Voltage (+5V) 6 PCM C30-B (58) TPS 2 Ground
3 7 PCM C30-B (13) | TPS 2 Reference Voltage (+5V)
C (57 - TPS 2 Signal 8 PCM C30-B (1) ETC Motor [-] Control
6
[58 - GND
ETC MOTOR|5
{2 - ETC Motor [+]
8
[1-ETC Motor [
[HARNESS CONNECTORS] — N —>
— =
4
DOHHH OO HBHHDO 000606006, )
DO DODHDDDDDADDRODE
i} [11] Ji} Ji i) D}
(606968ENEEIE4E)62)6DENEBNE DA6XasXaaXadlalaD)
BOIIBN DTN A6 NEEE2E)62)6) )
c8s6 J U LT
ETC MODULE C30-B
PCM
SCMF16101L
SIGNAL WAVEFROM AND DATA  cesssees
FR i 1ev HES HE160v FrR M 1ev [HES [ME 1.0v
MHIN: 2.7 V AVE: 3.5 U HaH: 4.4 | MIN: 7H.Bml) AVE: 2.8V Hax: 4.2 U

MIN: 585, 4mV AVE: 1.6 V HaK: 2.3V MIN: 717.5mV AVE: 2.2 1V HNax: 3.8V

SRR RN EEEEEY
| E3%Y [zoon] [curs] [RECD | [MENU] | [3%Y [zoon] [cugs] [RECD | [MENU]

Stepping on accelleraton pedal. Pulling out accelleration cable with hand.

EGRF963A
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MONITOR DTC STATUS  escrrrso

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

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

4) Read "DTC Status" parameter.

1.1 PIAGHOSTIC TROUBLE CODES PEEXX TITLE

< DIC TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT /HISTORY
3.DIAG.STATUS: DIAGNOSIS FINISHED

NUMBER OF DTC : 1 ITEHE
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEEEX

SCMF16159L
5) Is parameter displayed "Present fault"?
YES

» Go to "System Inspection” procedure.

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

SYSTEM INSPECTION  eossrcor

1. Visual Inspection
1) 1G "OFF".

2) Check throttle valve after removing air duct.
- Carbon deposit.
- Throttle icy
- Broken return spring.
- Throttle sticky

3) s the throttle valve return O.K ?

YES
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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.

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

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

% Procedure of ETS Initialization

1. Erase the trouble codes on PCM

2. Turn the ignition key off and keep this condition until the main relay is turned off.(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  essa90

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 P2104 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - FORCED IDLE

COMPONENT LOCATION  earscons

ETC Module (TPS + ETC Motor)

GENERAL DESCRIPTION  es720019

SCMF16192L

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1 &
2 and Accelerator Position Sensor(APS) 1 & 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the ECM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION

E079537C

PCM recognizes vehicle state as forced idle under detecting condition, and sets P2104 and then MIL(Malfunction Indica-

tion Lamp) turns on.

DTC DETECTING CONDITION  eausera

Iltem

Detecting Condition

Possible cause

DTC Strategy

This code detects if the system is in Forced Idle Mode

Enable Conditions

Ignition "ON"

Threshold value

Forced Idle Mode is active

DiagnosisTime

MIL On Condition

1 Driving Cycle

Faulty APS

Faulty APS+Brake

Faulty APS + Vehicle
speed sensor

Faulty APS + Vehicle speed
sensor + Brake

Faulty PCM
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SCHEMATIC DIAGRAM  eereoreo

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C86) PCM (C30-B)
Terminal Connected to Function
LR 4 [16 - Reference Voltage (+5V)
[ g 1 PCM C30-B (14) TPS 1 Ground
PCM C30-B (48 TPS 1 Si |
2 [48 - TPS 1 Signal 2 (48) ona
3 PCM C30-B (57) TPS 2 Signal
! E4 - GND 4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control
TPS 2 7 —
1 13 - Reference Voltage (+5V) 6 PCM C30-B (58) TPS 2 Ground
3 7 PCM C30-B (13) TPS 2 Reference Voltage (+5V)
= .
< 127 - TPS 2 Signal 8 PCM C30-B (1) ETC Motor [-] Control
6
=
{58 - GND
ETC MOTOR|5 —
12 - ETC Motor [+]
8 K
11 - ETC Motor [-]
[HARNESS CONNECTORS] L L N —

- [

OGO EEHDOO00O00000 )
DOSYOODEDAND DY DODE D)

1] (11} )il i 1)

DO IDSDIHADHO YOO DEDD)
G IEEIEEENE)EEI6626D )

Jv LT

ETC MODULE C30-B
PCM

C86

SCMF16101L

MONITOR SCANTOOL DATA  eozsre

1. Connect scantool to DLC(Data Link Connector)

2. IG "ON" & Monitor that any different DTC(Diagnostic Trouble Code) is existed.
(There will be at least one more DTC which causes this DTC P2104 to retrieve )

3. Repair the DTCs cause DTC P2104 first according to the designated trouble shooting guide.
(After repairing the DTCs cause DTC P2104 , don't forget to do "ETC Initialization" as follows.

4. Is the same DTC occurred ?

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.
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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

» 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 10sec.)
3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  esoscaes

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 P2105 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - FORCED ENGINE SHUTDOWN

COMPONENT LOCATION  ense2sor

Refer to DTC P2104.

GENERAL DESCRIPTION  esesa1e8

Refer to DTC P2104.

DTC DESCRIPTION  esu6072

PCM recognizes vehicle state as forced engine stop under detecting condition, and sets P2105 and then MIL(Malfunction
Indication Lamp) turns on.

DTC DETECTING CONDITION  eoscsras

Item Detecting Condition Possible cause

This code detects if the system is in Forced

DTC Strategy Engine Shutdown Mode

Enable Conditions « Ignition "ON . Faulty AFS+MAPS+ETS
Threshold value « Forced Engine Shutdown Mode Active e Faulty PCM
DiagnosisTime . -

MIL On Condition e 1 Driving Cycle

SCHEMATIC DIAGRAM  eeioa176

Refer to DTC P2104.

MONITOR SCANTOOL DATA  ecassesc

1. Connect scantool to DLC(Data Link Connector)

2. IG "ON" & Monitor that any different DTC(Diagnostic Trouble Code) is existed.
(There will be at least one more DTC which causes this DTC P2105 to retrieve )

3. Repair the DTCs cause DTC P2105 first according to the designated trouble shooting guide.
(After repairing the DTCs cause DTC P2105 , don't forget to do "ETC Initialization" as follows.

4. |Is the same DTC occurred ?

YES

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

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
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» 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 10sec.)

3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  e7orre0

Refer to DTC P2104.
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DTC P2106 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - FORCED LIMITED POWER

COMPONENT LOCATION  eseacren

Refer to DTC P2104.

GENERAL DESCRIPTION  esroosec

Refer to DTC P2104.

DTC DESCRIPTION  eassa4ze

PCM recognizes vehicle state as forced limited power mode under detecting condition, and sets P2106 and then MIL(Mal-
function Indication Lamp) turns on.

DTC DETECTING CONDITION  esesrous

Item Detecting Condition Possible cause

This code detects if the system is in Limit . Faulty APS

Performance Mode - Faulty APS+Brake

Enable Conditions « Ignition "ON" » Faulty APS + Vehicle
speed sensor

e Faulty APS + Vehicle speed

DiagnosisTime . - sensor + Brake

MIL On Condition « 1 Driving Cycle « Faulty PCM

DTC Strategy

Threshold value Limit Performance Mode is active

SCHEMATIC DIAGRAM  eezcoesc

Refer to DTC P2104.

MONITOR SCANTOOL DATA  &rsseroo

1. Connect scantool to DLC(Data Link Connector)

2. IG "ON" & Monitor that any different DTC(Diagnostic Trouble Code) is existed.
(There will be at least one more DTC which causes this DTC P2106 to retrieve )

3. Repair the DTCs cause DTC P2106 first according to the designated trouble shooting guide.
(After repairing the DTCs cause DTC P2106 , don't forget to do "ETC Initialization" as follows.

4. |Is the same DTC occurred ?

YES

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

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
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» 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 10sec.)

3. Turn ignition key on more than 1second to record the throttle motor position on the EEPROM

VERIFICATION OF VEHICLE REPAIR  e7sseces

Refer to DTC P2104.
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DTC P2122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
LOW INPUT

COMPONENT LOCATION  eogesass

APS

SCMF16410L

GENERAL DESCRIPTION  essssies

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS) 1 &
2 and Accelerator Position Sensor(APS) 1 & 2. The APS is mounted in the accelerator pedal to detect the opening angle
of the accelerator pedal. It has 2 sensors to detect the accelerator position and a malfunction of the accelerator position
sensor. The ECM judges the current opening angle of the accelerator pedal from APS1 & 2, and the ECM controls the
throttle motor based on these signals.

DTC DESCRIPTION  eir2o80e

Checking output signals from APS 1, under detecting condition, if output signals are below the threshold, PCM sets P2122
and then MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  essrasis

Item Detecting Condition Possible Cause

« This code detects a continuous short to ground or
open in either the circuit or the sensor (0-100%) » Poor connection

» Open or short to ground
in Power circuit

Threshold « APS1 < 0.125V * Open or short to ground

. in Signal Circuit
* Contineous 9

Diagnosis Time . » Faulty APS
(More than 0.18sec. Failure for every 7.8sec. Test) - Faulty PCM

MIL On Condition « 1 Driving Cycle

DTC Strategy

Enable Conditions  Ignition "ON"
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SPECIFICATION

E25F0160

o Output Voltage(V) [Vref = 5.0V]
Pedal Position APS1 APSo
C.T 0.7 ~ 0.8V 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V
SCHEMATIC DIAGRAM  esarmsor
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (E02) PCM (C30-A)
APS 1 6 Terminal Connected to Function
{59 - Reference Voltage (+5V) 1 PCM C30-A (49) APS 2 Signal
PCM C30-A (54 APS 1 Signal
( 2 [54 - APS 1 Signal 2 69 one
3 PCM C30-A (57) APS 2 Reference Voltage (+5V)
> 55 - GND 4 PCM C30-A (48) APS 2 Ground
5 PCM C30-A (55) APS 1 Ground
APS2 |3 [57 - Reference Voltage (+5V) 6 PCM C30-A (59) | APS 1 Reference Voltage (+5V)
C L [49 - APS 2 signal
4
{48 - GND

[HARNESS CONNECTORS]
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SIGNAL WAVEFROM AND DATA  e2ssa08s

FR [ 2.8 v CH BN IV

HIN: =194, 1nlU AVE: 1.7 U HaK: 4.5 U
MIN:-18Z.5mY AVE: 1.2 V Hax: 2.9V

_mm'ooﬁll'cuﬁsl' ~ [RECD] [MENU]

Fig. 1 : This is a signal waveform of APS 1 & 2 which shows that APS 2 increases voltage just half of APS 1 voltage
increase when accelleration.

EGRF970A

MONITOR DTC STATUS  errcane

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

1.MIL STATUS: ON. OFF
Z2.DTC STATUS: PRESENT / HISTORY
3.DIAG. STATUS: DIAGNOSIE FINISHED

NUMEEERE OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PRXEEX

SCMF16159L
5) Is parameter displayed "Present fault"?
YES

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

TERMINAL AND CONNECTOR INSPECTION  esapo7a2

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  eososesr

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

3. Measure voltage between harness terminal 6 of APS and chassis ground.

Specification : Approx. 5V

4. Is the measured voltage within specification ?
YES

» Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  eos7ssos
1. Check short to ground in harness
1) IG "OFF".
2) Disconnect APS & PCM connector.
3) Measure resistance between terminal 2 of APS harness connector and chassis ground.

4) Measure resistance between terminal 2 and 5 of APS harness connector.
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5) Measure resistance between terminal 2 and 4 of APS harness connector.

Specification : Infinite

6) Is the measured resistance within specification ?
YES

» Go to "Check open in harness" as follows.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) IG "OFF"
2) Disconnect "APS" and "PCM" connector.

3) Measure resistance between terminal 2 of APS harness connector and terminal C30-A (54) of PCM harness
connector.

Specification : Approx. below 12

4) Is the measured resistance within in specification ?
YES
» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  e1sss

1. Check APS
1) IG "ON" & ENG "OFF".

2) Measure signal waveform of APS by pressing and depressing accellerator pedal.

SPECIFICATION :

Output Voltage(V) [Vref = 5.0V]
APS1 APS2
CT 0.7 ~ 0.8V 0.29 ~ 0.46V
W.0.T 3.85 ~ 4.35V 1.93 ~ 2.18V

Pedal Position
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FR MR z8v cH BN IVIRE

MIN:=-194, 1nV AVE: 1.7 ¥ HMAx: 4.5 Y
MIN:-182, 5V AVE: 1.2 U Hax: Z.9 U

_m |zboﬁ| |'cuﬁs|' il |1.~'IEC.D|.|HE.NU.|

EGRF975A

3) Is the measured signal waveform O.K ?

YES

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

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

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

VERIFICATION OF VEHICLE REPAIR  erossee:

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 P2123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  ecsocsss

Refer to DTC P2122.

GENERAL DESCRIPTION  eoepesr

Refer to DTC P2122.

DTC DESCRIPTION  eee20sss

Checking output signals from APS 1, under detecting condition, if output signals are above the threshol, PCM sets P2123
and then MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  ecacssas

Item Detecting Condition Possible Cause

» This code detects a short to high in either

DTC Strategy the circuit or the sensor

» Poor connection

Enable Conditions * Ignition "ON" » Short to battery in Signal
Circuit
Threshold * APS1 ) 4.5V « Open in Ground Circuit
Diagnosis Time * Continuous - Faulty APS
9 (More than 0.18sec. Failure for every 7.8sec. Test) » Faulty PCM
MIL On Condition e 1 Driving Cycle

SPECIFICATION  eporrrer

Refer to DTC P2122.

SCHEMATIC DIAGRAM  eassiss

Refer to DTC P2122.

SIGNAL WAVEFROM AND DATA  e7sacse

Refer to DTC P2122.

MONITOR DTC STATUS  esescree

Refer to DTC P2122.

TERMINAL AND CONNECTOR INSPECTION  esps2ses

Refer to DTC P2122.
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SIGNAL CIRCUIT INSPECTION  ezosrirs

1. Check short to battery in harness
1) 1G "OFF".
2) Disconnect APS and PCM connector.
3) Measure resistance between terminal 3 and 2 of APS harness connector.

4) Measure resistance between terminal 2 and 6 of APS harness connector.

Specification : Infinite

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

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

GROUND CIRCUIT INSPECTION  e7rssopa

1. Check open in harness
1) 1G "OFF".
2) Disconnect APS connector.
3) Measure voltage between terminal 6 of APS harness connector and chassis ground.(Fig. A)

4) Measure voltage between terminal 6 and 5 of APS harness connector.(Fig. B)

Specification : Fig. "A" - Fig. "B" = approx. below. 200mV.

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

» Repair or replace contact resistance or open in harness and then, go to "Verification of VehicleRepair" pro-
cedure.

COMPONENT INSPECTION  erosssss

1. Check APS
1) Ignition "ON" & ENG "OFF".

2) Measure waveform of APS by pressing and depressing accellerator pedal with scantool.
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SPECIFICATION :

Pedal Position

Output Voltage(V) [Vref = 5.0V]

APS1 APS2
CT 0.7 ~ 0.8V 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V

FR [ 2.8 v CH BN IV

HIN: =194, 1nU AVE: 1.7 V HaH: 4.3 U

MIN:-18Z.5nY AVE: 1.2 V HaAx: 2.9V

_m Iéooﬁl |'cu1'15|' I |1.=IEC.]II|.|I1E.HU.|

3) Is the measured signal waveform O.K ?

YES

EGRF975A

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.

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

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

VERIFICATION OF VEHICLE REPAIR  espzssrs

Refer to DTC P2122.
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DTC P2127 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
LOW INPUT

COMPONENT LOCATION  e2sesose

APS

SCMF16410L

GENERAL DESCRIPTION  esosrsss

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS) 1 &
2 and Accelerator Position Sensor(APS) 1 & 2. The APS is mounted in the accelerator pedal to detect the opening angle
of the accelerator pedal. It has 2 sensors to detect the accelerator position and a malfunction of the accelerator position
sensor. The ECM judges the current opening angle of the accelerator pedal from APS1 & 2, and the ECM controls the
throttle motor based on these signals.

DTC DESCRIPTION  epzizee:

Checking output signals from APS 2, under detecting condition, if output signals are below the threshold, PCM sets P2127
and then MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  eai71004

Item Detecting Condition Possible Cause

» This code detects a continuous short to ground or
open in either the circuit or the sensor « Poor connection

* Open or short to ground
in Power Circuit

Threshold « APS1 < 0.125V * Open or short to ground

- in Signal Circuit
» Contineous 9

Diagnosis Time : * Faulty APS
(More than 0.18sec. Failure for every 7.8sec. Test) - Faulty PCM

MIL On Condition » 1 Driving Cycle

DTC Strategy

Enable Conditions * Ignition "ON"
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SPECIFICATION

E2CFB9C8

o Output Voltage(V) [Vref = 5.0V]
Pedal Position APS1 APS2
C.T 0.7 ~ 0.8v 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V
SCHEMATIC DIAGRAM  eagesss2
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (E02) PCM (C30-A)
APS 1 6 Terminal Connected to Function
159 - Reference Voltage (+5V) 1 PCM C30-A (49) APS 2 Signal
PCM C30-A (54 APS 1 Signal
( 2 [54 - APS 1 Signal 2 69 ona
3 PCM C30-A (57) APS 2 Reference Voltage (+5V)
5 ES -GND 4 PCM C30-A (48) APS 2 Ground
5 PCM C30-A (55) APS 1 Ground
APS2 |3 [ 57 - Reference Voltage (+5V) 6 PCM C30-A (59) | APS 1 Reference Voltage (+5V)
( L [49 - APS 2 signal
4
{48 - GND

[HARNESS CONNECTORS]
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SIGNAL WAVEFROM AND DATA  eoasozes

FR [ 2.8 v cH BN IV

HIN:=194. 1nU AVE: 1.7 V HaH: 4.5 U
MIN:-18Z.5nY AVE: 1.2 V HaAx: 2.9V

m [zoon] [CURS|  |[RECD] [MENU]|

Fig. 1 : This is a signal waveform of APS 1 & 2 which shows that APS 2 increases voltage just half of APS 1 voltage
increase when accelleration.

EGRF970A

MONITOR DTC STATUS  cossesrs

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PEEXX TITLE

« DTC TITLE

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

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DT AL DTC CAUSE TO SYSTEM ERROR : PRERX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

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

TERMINAL AND CONNECTOR INSPECTION  e7s2isec

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  eszcasss

1. I1G "OFF".
2. Disconnect APS connector.
3. IG"ON" & ENG "OFF".

4. Measure voltage between termial 3 of APS harness connector and chassis ground.

Specification : Approx. 5V

5. Is the measured voltage within specification ?

YES
» Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  eoss360c
1. Check short to ground in harness

1) 1G "OFF".

2) Disconnect APS and PCM connector.

3) Measure resistance between terminal 1 of APS harness connector and chassis ground.
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4) Measure resistance between terminal 1 and 5 of APS harness connector.

5) Measure resistance between terminal 1 and 4 of APS harness connector.

Specification : Infinite

6) Is the measured resistance within specification ?
YES

» Go to "Check open in harness" as follows.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
2. Check open in harness
1) IG "OFF".
2) Disconnect APS and PCM connector.

3) Measure resistance between terminal 1 of APS harness connector and terminal C30-A (49) of PCM harness
connector.

Specification : Approx. below 1Q

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

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

COMPONENT INSPECTION  esseepes

1. Check APS
1) Ignition "ON" & ENG "OFF".
2) Measure waveform of APS by pressing and depressing accellerator pedal with scantool.

SPECIFICATION :

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
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rr S 2.0 v cH_BIE R

MIN: =194, 1nV AVE: 1.7 V Hax: 4.3 V
MIN:-182,.5mnY AVE: 1.2 ¥ Hax: 29U

_m Iéooﬁl |lcu1§s|' T |1.~'IEC.D|.|HE.NU.|

EGRF975A

3) 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 then 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

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

VERIFICATION OF VEHICLE REPAIR  escrors2

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 P2128 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  e7aosato

Refer to DTC P2127.

GENERAL DESCRIPTION  es7oare2

Refer to DTC P2127.

DTC DESCRIPTION  esceass

Checking output signals from APS 2, under detecting condition, if output signals are above the threshold, PCM sets P2128
and then MIL(Malfunction Indication Lamp) turns on.

DTC DETECTING CONDITION  esossoen

Item Detecting Condition Possible Cause

» This code detects a continuous short to ground or

DTC Strategy open in either the circuit or the sensor

« Poor connection

Enable Conditions * Ignition "ON" » Short to battery in Signal
Circuit
Threshold * APS2 ) 3V + Open in Ground Circuit
Diagnosis Time » Continuous - Faulty APS
9 (More than 0.18sec. Failure for every 7.8sec. Test) * Faulty PCM
MIL On Condition « 1 Driving Cycle

SPECIFICATION  epireras

Refer to DTC P2127.

SCHEMATIC DIAGRAM  essosee

Refer to DTC P2127.

SIGNAL WAVEFROM AND DATA  ezrissn

Refer to DTC P2127.

MONITOR DTC STATUS  ecoeraes

Refer to DTC P2127.

TERMINAL AND CONNECTOR INSPECTION  esesoers

Refer to DTC P2127.
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SIGNAL CIRCUIT INSPECTION  eerrence

1. Check short to battery in harness
1) IG "OFF".
2) Disconnect APS and PCM connector.
3) Measure resistance between terminal 1 and 3 of APS harness connector.

4) Measure resistance between terminal 1 and 6 of APS harness connector.

Specification : Infinite

5) Is the measured reisistance within specification ?
YES

» Go to "Ground Circuit Inpsection" procedure.

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

GROUND CIRCUIT INSPECTION  eseepsea

1. Check open in harness
1) IG "OFF"
2) Disconnect APS connector.
3) Measure voltage between terminal 3 of APS harness connector and chassis ground.(Fig. A)

4) Measure voltage between terminal 3 and 4 of APS harness connector.(Fig. B)

Specification : Fig."A" - Fig. "B" = Approx. below 200mV

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

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

COMPONENT INSPECTION  ensszcas

1. Check APS
1) Ignition "ON" & ENG "OFF".

2) Measure waveform of APS by pressing and depressing accellerator pedal with scantool.
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SPECIFICATION :

o Output Voltage(V) [Vref = 5.0V]
Pedal Position
APS1 APS2
C.T 0.7 ~ 0.8V 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V

FR [ 2.8 v CH BN IV

HIN:=194. 1nmV AVE: 1.7 UV HMaAH: 4.5 U
MIN:-182Z.5mV AVE: 1.2 ¥ HMax: Z.99

_m Iéooﬁl |.CU1l?IS|. Bl |1.=IEC.D|.|HE.HU.|

EGRF975A

3) Is the measured signal waveform O.K ?

YES

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

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

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

VERIFICATION OF VEHICLE REPAIR  ersoe222

Refer to DTC P2127.
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DTC P2135 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" / "B"
VOLTAGE CORRELATION

COMPONENT LOCATION  esatosce

ETC Module (TPS + ETC Motor)

SCMF16192L

GENERAL DESCRIPTION  eeverers

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1 &
2 and Accelerator Position Sensor(APS) 1 & 2. TPS1 & 2 are sharing the same source voltage and ground.The throttle
valve opening is control by throttle motor which is controlled by Engine Control Module(ECM).The opposite position indi-
cator shows inverted signal characteristics. TPS1 output voltage increases smoothly in proportion with the throttle valve
opening angle after starting. TPS2 output voltage decreases in inverse proportion with the throttle valve opening angle
after starting. TPS provides feedback to the ECM to control the throttle motor in order to control the throttle valve opening
angle properly in response to the driving condition.

DTC DESCRIPTION  ersasace
Checking output signals from TPS 1 and 2, under detecting condition, if output signals difference between TPS1 and

TPS2 are detected more than 4.5% for the specified number of times., PCM sets P2135. MIL(Malfunction Indication
Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  esreseor

Item Detecting Condition Possible Cause
DTC Strategy « Determines if TPS # 1 disagrees with TPS # 2
Enable condition * Ignition "ON"

. » Poor connection
Difference between average values of TPS1 . Open or short in TPS circuit

0,
and TPS2 > 4.5% + Faulty TPS

» Continuous e Faulty PCM
(More than 0.34sec failure for every 10.92sec. Test)

Threshold value

Diagnosis time

MIL ON condition « 1 driving cycles
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SCHEMATIC DIAGRAM  eerrcass

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ETC Module (C86) PCM (C30-B)
™S 1 4 ~ Terminal Connected to Function
116 - Reference Voltage (+5V) 1 PCM C30-B (14) TPS 1 Ground
PCM C30-B (48 TPS 1 Si |
2 [48 - TPS 1 Signal 2 (48) igna
3 PCM C30-B (57) TPS 2 Signal
! E4 _GND 4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control
TPS 2 7
[ 13 - Reference Voltage (+5V) 6 PCM C30-B (58) TPS 2 Ground
3 7 PCM C30-B (13) TPS 2 Reference Voltage (+5V)
= )
C 157 - TPS 2 Signal 8 PCM C30-B (1) ETC Motor [-] Control
6
=
[58 - GND
ETC MOTOR|5 —
12 - ETC Motor [+]
8 I
11 - ETC Motor [-]
[HARNESS CONNECTORS] L L —

- [

DOOHOETEBHHDOO00000000 )
DOODOODEDDNDDYDDODEDD)

i 11} )i] I 1)

DDOHIDSDIHHDHOOHDODEDD)
EITIEIEEIEIEENENE)6)631626D )

Jv LT

ETC MODULE C30-B
PCM

C86

SCMF16101L

SPECIFICATION  eecaassr

Output voltage(V) [Vref=5.0V]
Throttle opening ( °)

TPS1 TPS2
0° 0.0v 5.0v
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8v 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8v
80° 3.6V 1.4v
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90° 4.1V 0.9v
100° 4.5V 0.5v
110° 5.0v 0.0v

MONITOR DTC STATUS  eszez00e

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

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

4) Read "DTC Status" parameter.

1.1 DPIAGHOSTIC TROUBLE CODES PXXXX TITLE

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

HUMEERE OF DITC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEEX

SCMF16159L
5) Is parameter displayed "Present fault"?

YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eissuirs

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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YES

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

» Go to "Power Circuit Inspection " procedure.

POWER CIRCUIT INSPECTION  esrrciss

1. IG "OFF"

2. Disconnect TPS connector.

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

4. Measure voltage between terminal 7 of TPS harness connector and chassis ground.

5. Measure voltage between terminal 4 of TPS harness connector and chassis ground.

Specification : Approx. 5V

6. Is the measured voltage within specification ?
YES
P Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  ersasass

1. 1G "OFF".
2. Disconnect TPS & PCM connector.

3. Measure resistance between terminal 5 and 2 of TPS harness connector.

Specification : Infinite

4. Is the measured resistance within specification ?
YES

» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  eprosse

1. Check TPS
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1) Ignition "ON" & ENG "OFF".
2) Monitor signal waveform of TPS by stepping on and off the accellerator padel on scantool

SPECIFICATION :

Output voltage(V) [Vref=5.0V]
Throttle opening ( °) —— ——
0° 0.0v 5.0v
10° 0.5V 4.5V
20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8v 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8V
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0v 0.0v
FR MR 10v [ EEE HME 1.e8v FR MR 1.0v HES EOE 1.6 v
MIN: Z.7 U AVE: 3.5 V Hax: 4.4 Y HIN: 7H.8nU AUE: 2.8 U HAKX: 4.2 1

MIN: 585.4mV AVE: 1.6 ¥ Hax: 2.3V MIN: 717.5mV AVE: Z.2 YV Hax: 3.8 Y

| 3% [zoon] [cugs]|

b S N N N N R N A : & 8 8 8 & )/
| M3%Y [zoon] [cugs] [RECD | [MENU] [RECD| [MENU]
Pressing accllerator pedal at idle Pulling out accellerator cable with hand at idle

EGRF986A

3) Is the measured signal waveform O.K ?
YES

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.

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
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» Substitute with a known-good TPS and check for proper operation. If the problem is corrected,replace TPS
and then go to "Verification of Vehicle Repair" procedure.
(After replacing ETC, do initialization of ETC as follows)

¥ PROCEDURE OF ETS INITIALIZATION
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  ecea400s

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 P2138 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" [ "E"
VOLTAGE CORRELATION

COMPONENT LOCATION  eczossas

APS

SCMF16410L

GENERAL DESCRIPTION  eeszgras

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS) 1 &
2 and Accelerator Position Sensor(APS) 1 & 2. The APS is mounted in the accelerator pedal to detect the opening angle
of the accelerator pedal. It has 2 sensors to detect the accelerator position and a malfunction of the accelerator position
sensor. The ECM judges the current opening angle of the accelerator pedal from APS1 & 2, and the ECM controls the
throttle motor based on these signals.

DTC DESCRIPTION  eszroer2

Checking output signals from APS 1 and 2, under detecting condition, if output signals difference between APS 1 and 2
are detected more than 4.5% for the specified number of times., PCM sets P2138 and then MIL(Malfunction Indication
Lamp) turns on.

DTC DETECTING CONDITION  eessssor

Item Detecting Condition Possible Cause

* This code detects a correlation error between

DTC Strategy APS 1 and APS 2

Enable condition « Ignition "ON" .
» Poor connection
Threshold value « Difference between APS1 and APS2 Normalized » Open or short in APS Circuit
values > 4.5% + Faulty APS
e Faulty PCM

« Contineous

Diagnosis time (More than 0.32sec. Failure for every 9.36sec. Test)

MIL ON condition e 1 Driving Cycle
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SPECIFICATION

ESADAEB3

o Output Voltage(V) [Vref = 5.0V]
Pedal Position APS1 APS?
C.T 0.7 ~ 0.8V 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V
SCHEMATIC DIAGRAM  esissese
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (E02) PCM (C30-A)
APS 1 6 Terminal Connected to Function

{59 - Reference Voltage (+5V) 1 PCM C30-A (49) APS 2 Signal

PCM C30-A (54 APS 1 Signal

< 2 [54 - APS 1 Signal 2 69 Slgna

3 PCM C30-A (57) APS 2 Reference Voltage (+5V)
5 55 - GND 4 PCM C30-A (48) APS 2 Ground
5 PCM C30-A (55) APS 1 Ground
APS2 |3 [57 - Reference Voltage (+5V) 6 PCM C30-A (59) | APS 1 Reference Voltage (+5V)
C L [49 - APS 2 signal
4
{48 - GND
[HARNESS CONNECTORS] ===
[ —

[]

N -\
NI\

I
"aiiai'ﬂ'
NN I\

L

EO02

APS

DOEGOHLEERNO0000606000
DEEYDEEEENNDDYDELETE)

N

I )1

—J)

DPDHHHIRDINCEGDOBODG)
BN INIEIEEENES1656463626D

/|

J

e

C30-A
PCM

SCMF16124L
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SIGNAL WAVEFROM AND DATA 21037

FR [ 2.8 v CH BN IV

MIN:-194. 1aV AVE: 1.7 U HMax: 4.5 U
MIN:-182.5mV AVE: 1.2 UV Hax: 2.9V
oot e ARSLL

| 3%Y [zoon] [cugs] [RECD| [MENU]
Fig. 1 : This is a signal waveform of APS 1 & 2 which shows that APS 2 increases voltage just half of APS 1 voltage
increase when accelleration.

EGRF970A

MONITOR DTC STATUS  erseccan

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

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

4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

1.HMIL STATUS: ON./ OFF
Z.DTC STATUS: PRESENT / HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

NMUMBER OF DTC : 1 ITENS
PART | | ERAS DTAL DIC CAUSE TO SYSTEM ERROR @ PXEXX

SCMF16159L
5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.



FLA -590 FUEL SYSTEM

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

TERMINAL AND CONNECTOR INSPECTION  ereisess

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  &essosps

1. 1G "OFF"

2. Disconnect APS connector.

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

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

5. Measure voltage between terminal 6 of APS harnesss connector and chassis ground.

Specification : Approx. 5V

6. Is the measured voltage within specification ?
YES
» Go to "Signal Circuit Inspection” procedure.

P Repair or replace as necessary and then, go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eccocoos

1. IG "OFF".
2. Disconnect APS and PCM connector.

3. Measure resistance between terminal 1 and 2 of APS harness connector.
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Specification : Infinite

4. Is the measured resistance within specification ?

YES

» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  es400450

1. Check APS

1) I1G "ON" & ENG "OFF".

2) Measure signal waveform of APS 1 and APS 2 by stepping on and off with scantool

SPECIFICATION :

Output Voltage(V) [Vref = 5.0V]

Pedal Position

APS1 APS2
CT 0.7 ~ 0.8V 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V

FR I 2.8 v CH BN IV

MIN:=-194.1nl AVE: 1.7 U Hax: 4.5 v
MIN:-182.5mV AVE: 1.2 VU HaH: 2.9V
b ettt AR S

_m |200f1| |'cu1'15|' " |1.=IEC.D|.|I1E.HU.|

3) Is the measured signal waveform O.K ?

YES

EGRF986E

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.

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

VERIFICATION OF VEHICLE REPAIR  eereori7

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 P2173 ETC (ELECTRONIC THROTTLE CONTROL) SYSTEM
MALFUNCTION - HIGH AIR FLOW DETECTED

COMPONENT LOCATION  erreesss

ETC Module (TPS + ETC Motor)

SCMF16192L

GENERAL DESCRIPTION  e202r965

The Electronic Throttle Control(ETC) system is made of the components throttle body, Throttle Position Sensor(TPS)1 &
2 and Accelerator Position Sensor(APS) 1 & 2. The throttle body contains the actuator, the throttle plate and the throttle
position sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC motor with a two-stage
gear. The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the throttle
body. And it provides feedback to the ECM to control the throttle motor in order to control the throttle valve opening angle
properly in response to the driving condition.

DTC DESCRIPTION  ezu41480

Comparing real intake air flow and the intake air flow calculated by ETS, under detecting condition, if the difference of air
flow more than threshold is detected for more than 3.9 sec., PCM sets P2173 and then MIL(Malfunction Indication Lamp)
turns on.
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DTC DETECTING CONDITION  eersesoz

Iltem

Detecting Condition

Possible Cause

DTC Strategy

The engine airflow measurements not based
on throttle position are compared with throttle
position based estimated airflow.

Enable Conditions

Engine running

Throttle Actuation Mode is not OFF
MAP Sensor is not failed

MAF Sensor is not failed

IAT sensor is not failed

« Air Leakage between TPS
and MAFS

 Faulty throttle body

Thresh- | Casel - Speed-Density Airflow - ETC estimated airflow > 9g/s | * Faulty PCM

old Case 2 « MAF reading - ETC estimated airflow > 7g/s

Diagnosis Time » Contineous

(More than 3.9sec. Failure for every 15.6sec. Test)

MIL On Condition » 1 Driving Cycle

SPECIFICATION  ecrsaser

MAFS
Air flow (kg/h) Frequency (Hz)
0 kg/h 720 ~ 880 Hz
12.6 kg/h 2,595 Hz
18.0 kg/h 2,930 Hz
23.4 kg/h 3,208 Hz
32.4 kg/h 3,609 Hz
43.2 kg/h 3,975 Hz
57.6 kg/h 4,361 Hz
72.0 kg/h 4,683 Hz
108.0 kg/h 5,362 Hz
144.0 kg/h 5,885 Hz
198.0 kg/h 6,527 Hz
270.0 kg/h 7,219 Hz
360.0 kg/h 7,945 Hz
486.0 kg/h 8,736 Hz
666.0 kg/h 9,660 Hz
900.0 kg/h 10,613 Hz
TPS

Output voltage(V) [Vref=5.0V]

Throttle opening (°
P 90 TPS1 TPS2
0° 0.0v 5.0V
10° 0.5V 4.5V
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V20° 0.9v 4.1V
30° 1.4v 3.6V
40° 1.8v 3.2V
50° 2.3V 2.7V
60° 2.7V 2.3V
70° 3.2V 1.8V
80° 3.6V 1.4v
90° 4.1V 0.9v
100° 4.5V 0.5V
110° 5.0V 0.0v

MAPS

Pressure(kPa)(kPa) Output voltage(V)
20.0kPa 0.79v
35kPa 1.382v
46.66kPa 1.84V
60kPa 2.369V
90kPa 3.75V
101.32kPa 4.00v
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SCHEMATIC DIAGRAM

E4E2CD87

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ETC Module (C86) PCM (C30-B)
TS 1 4 ~ Terminal Connected to Function
116 - Reference Voltage (+5V) 1 PCM C30-B (14) TPS 1 Ground
PCM C30-B (48 TPS 1 Si |
2 [48 - TPS 1 Signal 2 (48) gna
3 PCM C30-B (57) TPS 2 Signal
! E4 _GND 4 PCM C30-B (16) | TPS 1 Reference Voltage (+5V)
5 PCM C30-B (2) ETC Motor [+] Control
TPS 2 7

[13 - Reference Voltage (+5V) 6 PCM C30-B (58) TPS 2 Ground

3 7 PCM C30-B (13) TPS 2 Reference Voltage (+5V)
= )

< 157 - TPS 2 Signal 8 PCM C30-B (1) ETC Motor [-] Control

6
=
[58 - GND

ETC MOTOR|5 ~

12 - ETC Motor [+]

8 I
11 - ETC Motor [-]

[HARNESS CONNECTORS]

C86

ETC MODULE

- [

DOOHOETEBHHDOO00000000
DOODOODEDDNDDYDDODEDD)

i]

11} 1] I 1)

DDOHIDSDIHHDHOOHDODEDD)
EITIEIEEIEIEENENE)6)631626D

Jv LT

C30-B
PCM

MONITOR DTC STATUS

1.

Check DTC Status

EAB43615

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

2) 1G "ON".

SCMF16101L

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

4) Read "DTC Status" parameter.
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1.1 DIAGNOSTIC TROUBLE CODES PXXXX TITLE

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

NUMEEERE OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR @ PXEXX

5)

SCMF16159L

Is parameter displayed "Present fault"?
YES

» Go to "System Inspection" procedure.

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

SYSTEM INSPECTION  eroscior

1.

Visual Inspection

1)
2)

3)

Check the air hose between MAFS and throttle body is torn or installation.
Check deforamtion, crack or installation of throttle valve(body)

Has a problem been found ?

YES

P Substitute with a known-good Air hose or throttle body and check for proper operation.
If the problem is corrected,replace air hose or throttle body and then go to "Verification of Vehicle Repair" pro-
cedure.

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.

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
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¥ 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  eps10010

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 P2187 SYSTEM TOO LEAN AT IDLE (<—ADDITIVE) (BANK 1)
DTC P2189 SYSTEM TOO LEAN AT IDLE (<ADDITIVE) (BANK 2)

GENERAL DESCRIPTION  ecsateso

In order to provide the best possible combination of drivability, fuel economy and emission control, the ECM uses a closed
loop air/fuel metering system. The ECM monitors the HO2S signal voltage and adjusts fuel delivery based it in closed
loop fuel control. Changes in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal
fuel trim value is around 0%. The ECM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel
is indicated by fuel trim values that are above 0%. The ECM will reduce fuel when the HO2S signal is indicating a rich
condition. Reduction in fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set
when the amount reaches excessive levels because of a lean or rich condition.

DTC DESCRIPTION  eor2r760

Checking air-fuel ratio correction value every 0.75 sec. at idle, if the value within the detecting condition for more than
0.3 sec., PCM sets P2187/P2189. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.

DTC DETECTING CONDITION  ezsp2926

Item Detecting Condition Possible cause

DTC Strategy * Fuel Trim Idle Condition Option Limits Exceeded

e 550rpm < Engine Speed < 4000rpm

* 60T (140°F) < Engine coolant temperature
< 114.992°C (239°F)

« -10TC (14°F) < Intake Air Temperature
< 60T (140°F)

e 0° < Throttle Position < 72°

Enable Conditions + 25kPa < Engine Load < 90kPa
* 1.5g/s < Intake Air Flow < 80g/s » Sensors related to Fuel Trim
e Barometric Pressure = 72kPa * Intake system
» Vehicle Speed < 130km/h * Fuel Pressure
e System Voltage = 11V » Faulty PCM

e Closed Loop Active
« Other diagnostic fault not active

» Average of short term fuel trim > 1.5

Threshold value .
» Average of long term fuel trim > 0.76

+ Continuous

Diagnosis Time (More than 0.375sec. Failure for every 0.75sec. Test)

MIL On Condition

2 Driving Cycles

MONITOR DTC STATUS  eosseiss

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

3) Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC's information from the
DTCs menu
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4) Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES PXEXX TITLE

1.MIL STATUS: ON.OFF
Z.DTC STATUS: PRESENT ~HISTORY
3.DIAG. STATUS: DIAGNOSIS FINISHED

NUMBER OF DTC : 1 ITEHS
PART | | ERAS DTAL DTC CAUSE TO SYSTEM ERROR : PEERX

SCMF16159L

5) Is parameter displayed "Present fault"?
YES

» Go to "Terminal and connector inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ezsanns2

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 "System Inspection " procedure.

SYSTEM INSPECTION  ezrsosie

1. Check Air leakage

1) Check gasket is contaminated or misinstalled.
» Installation or any damage of Throttle body gasket
» Installation or any damage of the gasket between intake manifold and surge tank.
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2)

1)

2)

P Clogging of intake manifold or injectors resulting from foreign materials.
» Open stuck of PCSV caused by foreign materials between surge tank and PCSV.

Has a problem been found ?

YES

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

P Go to "Check Fuel Line Inspection" as follows.

Check Fuel Line Inspection

Check clog, contamination and installation of each hose as follows.

» Check connection of each fuel line.

P Check damage, interference and installation of vaccum hose connected to fuel line.
P Check that fuel pipe in the fuel line is bent and sqeezed.

» Check any fuel leakage from fuel pipe in the fuel line.

Has a problem been found ?

YES

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

» Go to "Check fuel pressure" as follows.

Check Fuel Pressure

NOTE

1)
2)
3)
4)
5)
6)

7)

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.

Start the engine and disconnect the fuel pump relay.

Wait until fuel in fuel line is exhausted and the engine stalls.

Turn the ignition switch OFF position.

Install the special service tool for measuring the fuel pressure between the delivery pipe and the fuel feed hose.
Connect the fuel pump relay.

With fuel pressure applied, check the three is no fuel leakage from the fuel pressure gauge or connection part.

Start the engine and measure the fuel pressure at idle.

Specification : 374 ~ 384 kpa (3.82 ~ 3.92 kg/cn, 54.3 ~ 55.8psi)

8)

Stop the engine and check for a change in the fuel pressure gauge reading.
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Specification : After engine stops, the gauge reading should hold for about 5 minutes.

9) Is the measured fuel pressure within specification?
YES
» Go to "Component Inspection” procedure.

YES

» Go to "Verification of Vehicle Repair" procedure.
» And then, go to " Verification of Vehicle Repair" procedure, and the go to "Verification of Vehicle Repair"
procedure.

Condition Possible Cause Suspected area

Clogged filter Fuel filter

Fuel leak on the fuel-pressure

Fuel pressure too low regulator that is assembled on fuel

pump because of poor seating of
the fuel-pressure regulator

Fuel pressure regulator

Fuel pressure too high Sticking fuel pressure regulator Fuel pressure regulator
Fuel pressure (_jrops slowly after Injector leak Injector
engine is stopped
Fuel pressure drops immediately The check valve within the fuel
e , Fuel pump
after engine is stopped pump is open

COMPONENT INSPECTION  eseseies

1. Check PCV
1) IG "OFF".
2) Remove PCV valve and then, check that plunger in the PCV is moving.
3) Isthe PCV normal ?

YES

» Go to "Check PCSV" as follows.

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

2. Check PCSV
1) IG "OFF".
2) Remove PCSV and Vaccum Hose
3) Check that PCSV is just one way solenoid valve

4) Is the PCSV normal ?
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YES

» Go to "Check injector" as follows.

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

3. Check injector

1)
2)
3)

4)

IG "OFF"
Remove injector.
Check that injector hole is clogged by foreign materials.

Measure resistance between terminal 1 an 2 of injector connector.(Component Side)

SPECIFICATION :

Temp. Resistance
20C (68°F) 13.8 ~ 15.2Q
C37-1.35 C37-246 1. Injector Power
- * 2. Injector Control
1Y) 2)
L U u
SCMF16425L
5) Is the measured resistance within specification ?

YES

» Go to "Check component related to fuel trim" as follows.

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

4. Check component related to fuel trim

1)

2)

Check component related to fuel trim such as HO2S, MAFS,MAPS, TPS, ECTS, PCSV and Injectores) - Refer
to each designated trouble shooting guide.

Are those component related to fuel trim O.K ?

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.
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NOTE

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

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

VERIFICATION OF VEHICLE REPAIR  esioz002

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 P2188 SYSTEM TOO RICH AT IDLE (BANK 1)
DTC P2190 SYSTEM TOO RICH AT IDLE (BANK 2)

GENERAL DESCRIPTION  esosaceo

Refer to DTC P2187.

DTC DESCRIPTION  erasessr

Checking air-fuel ratio correction value every 0.75 sec. at idle, if the value within the detecting condition for more than
0.3 sec., PCM sets P2188/P2190. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive
2 driving cycle.

DTC DETECTING CONDITION  Eeiarests

Item Detecting Condition Possible cause

DTC Strategy e Fuel Trim Idle Condition Option Limits Exceeded

* 550rpm < Engine Speed < 4000rpm

* 60T (140°F) < Engine coolant temperature
< 114.992T (239°F)

« -10C (14°F) < Intake Air Temperature
< 60T (140°F)

« 0° < Throttle Position < 72°

Enable Conditions « 25kPa < Engine Load < 90kPa
* 1.5g/s < Intake Air Flow < 80g/s * Sensors related to Fuel Trim
» Barometric Pressure = 72kPa * Intake system
* Vehicle Speed < 130km/h * Fuel Pressure
e System Voltage = 11V » Faulty PCM

* Closed Loop Active
« Other diagnostic fault not active

« Average of short term fuel trim < 0.8

Threshold value )
» Average of long term fuel trim < 1.24

» Continuous
(More than 0.375sec. Failure for every 0.75sec. Test)

MIL On Condition e 2 Driving Cycles

DiagnosisTime

MONITOR DTC STATUS  ereiraen

Refer to DTC P2187.

TERMINAL AND CONNECTOR INSPECTION  esssaros

Refer to DTC P2187.

SYSTEM INSPECTION  ecorseso

1. Check air clog.

1) Check Contamination ,Gasket installation as follows
» Damage or installation of throttle body gasket.
» Check clog of air cleaner
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2)

» Clog or contamination of intake manifold or injectors caused by foreign materials
» Check vaccum hose connected to surge tank is normal.

Has a problem been found ?
YES

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

» Go to "Check Fuel Pressure" as follows

Check Fuel Pressure.

NOTE

1)
2)
3)
4)
5)
6)

7

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.

Start the engine and disconnect the fuel pump relay.

Wait until fuel in fuel line is exhausted and the engine stalls.

Turn the ignition switch OFF position.

Install the special service tool for measuring the fuel pressure between the delivery pipe and the fuel feed hose.
Connect the fuel pump relay.

With fuel pressure applied, check the three is no fuel leakage from the fuel pressure gauge or connection part.

Start the engine and measure the fuel pressure at idle.

Specification : 374 ~ 384 kpa (3.82 ~ 3.92 kg/cm, 54.3 ~ 55.8psi)

8)

Stop the engine and check for a change in the fuel pressure gauge reading.

Specification : After engine stops, the gauge reading should hold for about 5 minutes.

9)

Is the measured fuel pressure within specification?
YES

» Go to "Component Inspection"procedure.

» Repair or replace according to the table below, And then go to " Verification of Vehicle Repair” procedure.
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Condition Possible Cause Suspected area

Clogged filter Fuel filter

Fuel leak on the fuel-pressure
regulator that is assembled on fuel
pump because of poor seating of

the fuel-pressure regulator

Fuel pressure too low
Fuel pressure regulator

Fuel pressure too high Sticking fuel pressure regulator Fuel pressure regulator
Fuel pressure (_Jlrops slowly after Injector leak Injector
engine is stopped
Fuel pressure drops immediately The check valve within the fuel
e , Fuel pump
after engine is stopped pump is open

COMPONENT INSPECTION  eoreasn
1. Check PCV
1) 1G "OFF".
2) Remove PCV valve and then, check that plunger in the PCV is moving.

3) Is the PCV normal ?

YES

» Go to "Check PCSV" as follows.

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

2. Check PCSV
1) IG "OFF".
2) Remove PCSV and Vaccum Hose
3) Check that PCSV is just one way solenoid valve

4) Is the PCSV normal ?

YES

P Go to "Check injector" as follows.

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

3. Check injector
1) IG "OFF"
2) Remove injector.

3) Check that injector hole is clogged by foreign materials.
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4) Measure resistance between terminal 1 an 2 of injector connector.(Component Side)

SPECIFICATION :

Temp. Resistance
20 (68°F) 13.8 ~ 15.29
C37-1,3,5 C37-2,4,6 1. Injector Power

2. Injector Control

i3 <o

(@)

SCMF16425L

5) Is the measured resistance within specification ?

YES

» Go to "Check component related to fuel trim" as follows.

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

4. Check component related to fuel trim

1) Check component related to fuel trim such as HO2S, MAFS,MAPS, TPS, ECTS, PCSV and Injectores) - Refer
to each designated trouble shooting guide.

2) Are those component related to fuel trim O.K ?

YES

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

NOTE

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

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

VERIFICATION OF VEHICLE REPAIR  ewrssrc

Refer to DTC P2187.
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IDTC P2195 HO2S SIGNAL STUCK LEAN (BANK 1 / SENSOR 1)

COMPONENT LOCATION  e7sresn

/ m
§ 2s [Bank 1/Sensor 1]
NS S
x

LGLG504A

GENERAL DESCRIPTION  e72as4ca

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  es2eciae

Checking output signals from HO2S under detecting condition, if HO2S’s signal is lean during power enrichment condi-
tions, PCM sets P2195. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  Eeiecosss

Item Detecting Condition Possible cause
DTC Strategy e Monitor HO2S's signal

« Battery voltage = 10V
« Engine running = 60sec.

Enable Conditions « Power Enrichment conditions + Poor Connection
* Engine warm-up state + Faulty HO2S
* Not in Transient Conditions » Clogging of fuel filter in
fuel pump
Threshold value « HO2S's signal < 0.35V and Air Fuel Ratio < 13.5 - Faulty PCM

« Continuous

DiagnosisTime (More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles
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SPECIFICATION  erscsess

(REFERENCE ONLY)

Test Condition

HO2S Voltage(Sensorl)

HO2S Voltage(Sensor?2)

HO2S Signal
at idle after warm-up

Signal is commonly switching
from rich to lean more than 3
times in 10 sec.

Signal is commonly above 0.6V.

HO2S signal at open circuit
(Pumping current OFF)

Approx.

0.45Vv

HO2S signal at open circuit
(Pumping current ON)

Approx.

3.5V
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SCHEMATIC DIAGRAM  ersz17ss
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S [B1/S1] (C91-1) PCM (C30-B) HO2S [B1/S1]
3 Terminal Connected to Function
LFI_I—I_I—I—I 4 EO - Heater [B1/S1] Control 1 PCM C30-B (49) HO2S [B1/S1] Signal
1 2 PCM C30-B (30) Sensor ground
[49 - HO2S [B1/S1] Signal ,
2 = 3 Main Relay Battery Voltage (B+)
v 130 - GND 4 PCM C30-B (70) Heater [B1/S1] Control
HO2S [B2/S1] (C91-2) Main Relay HO2S [B2/S1]
3 Terminal Connected to Function
PCM C30-B (51 HO2S [B2/S1] Signal
L’_I_I_I_I_I_/ 4 E? - Heater [B2/S1] Control ! 61) [ Signa
1 - ' 2 PCM C30-B (28) Sensor ground
I_S 151 - HO2S [B2/S1] Signal 3 Main Relay Battery Voltage (B+)
2 [28 - GND
v = 4 PCM C30-B (67) Heater [B2/S1] Control
HO2S [B1/S2] (C91-3) Main Relay HO2S [B1/S2]
3 Terminal Connected to Function
L 4 1 PCM C30-B (50) HO2S [B1/S2] Signal
E4 - Heater [B1/S2] Control
1 2 PCM C30-B (31) Sensor ground
|_|S= 5 {50 - HO2S [BY/S2] Signal 3 Main Relay Battery Voltage (B+)
v [31-GND 4 PCM C30-B (74) | Heater [B1/S2] Control
HO2S [B2/S2] (Co1-4) ~ Main Relay HO2S [B2/S2]
3 Terminal Connected to Function
1 PCM C30-B (52 HO2S [B2/S2] Signal
L’_|_|_|_|L 4 [73 - Heater [B2/S2] Control (52) [B2152] Signa
1 - 2 PCM C30-B (29) Sensor ground
I_S ) 152 - HOZS [B2/S2] Signal 3 Main Relay Battery Voltage (B+)
s [29-GND 4 PCM C30-B (73) | Heater [B2/S2] Control
Main Relay
[HARNESS CONNECTORS] O
N )
i
DOHHHOOBEHEHDDHOO00000000 )
DODHDOBEHSDDHDDADDHDE DN
] i )] =) )
E0696867Ee16o)64)63)E2EDE0ANABNA NacXasXaaasraa
Co112 Co1.34 EEEIHERRREVEBPHEHERRE )
HO2S [Bank 1/Sensor 1] HO2S [Bank 1/Sensor 2]
HO2S [Bank 2/Sensor 1] HO2S [Bank 2/Sensor 2] ’J_L M
C30-B
PCM

SCMF16110L
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SIGNAL WAVEFORM AND DATA  ecopicre

FR M 8.5 v 1.6s [N CERY

MIN:= 19.4mV AVE: 535Z.7ml HAKX: 878.6mY
MIN: 575.8mV AVE: 86A7.6mY HAK: 976. Bml

ThoLD| [TINE] .|GI.‘~ID T TchNL] [MENU|

Fig) Signal waveforms of front HO2S(the upper) and rear HO2S(the lower)

SCMF16223L
After warming-up, if accelerator pedal is released suddenly around 4000rpm, the HO2S signal reading will be lower than
200mV resulting from Fuel cut-off for the moment. Conversely, if suddenly accelerator pedal is depressed, HO2S signal

reading will be around 0.6V ~1.0V. At idle, Normally HO2S signal will switch from lean to rich with 3 Hz. And as racing,
Its frequency rises.

MONITOR DTC STATUS  ecsipeeo

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

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

4) Read "DTC Status" parameter.

1.1 DIAGHNOSTIC TROUBLE CODES PXXEX TITLE

1.MIL STATUS: ON ./ OFF
Z2.DTC STATUS: PRESENT /HISTORY
3.DIAG. STATUS: DIAGHNOSIS FINISHED

NUMBER OF DIC : 1 ITEMS
| PART | | ERAS | [DTAL| DTC CAUSE TO SYSTEM ERROR : PXXXX

SCMF16159L

5) Is parameter displayed "Present fault"?
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YES

» Go to "Component Inspection” procedure.

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

procedure..

COMPONENT INSPECTION  esocerct

1. Check the condition of HO2S
1) Check HO2S for poor connection or loose terminal.
2) Check if HO2S is ensurely installed.
3) Is the conditions of HO2S normal ?

YES

» Go to "Check the Signal waveform of HO2S" as follows.

» Repair it and then go to "Verification of Vehicle Repair” procedure.
2. Check the Signal waveform of HO2S
1) IG "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?

rr [ esv 1.0s [S NN

MIN:= 19.4mV AVE: 552.7mV HaAK: 878.6nY
MIN: 575.8mV AVE: 8687.6mY HMAK: 976.8nl

THoLD| [TINE] 'IGHD TchNL] [nENU|

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

4) Is the sensor switching properly?

YES

SCMF16225L
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3.

» Go to "Check fuel filter" as follows.

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

Check the fuel filter of fuel pump

1) 1G "OFF" and disconnect the fuel pump connector.

2) Start the engine and wait until fuel in fuel line is exhausted. After the engine stalls, IG "OFF"
3) Remove the fuel pump assembly.

4) Check the fuel filter for clogging by dust, a foreign substance.

5) Is the fuel filter O.K.?

YES

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

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

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  e78398an

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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IDTC P2196 HO2S SIGNAL STUCK RICH (BANK 1 / SENSOR 1)

COMPONENT LOCATION 28279

Refer to DTC P2195.

GENERAL DESCRIPTION  essie2s

Refer to DTC P2195.

DTC DESCRIPTION  ecorossa

Checking output signals from HO2S under detecting condition, if HO2S's signal is rich during fuel cut-off conditions, PCM
sets P2196. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving cycle.

DTC DETECTING CONDITION  eeossorr

Item Detecting Condition Possible cause
DTC Strategy * Monitor HO2S's signal

« Battery voltage = 10V
Engine running = 60sec

Enable Conditions Fuel cut-off conditions

Engine warm-up state » Poor Connection
Not in Transient Conditions » Faulty HO2S
e Faulty PCM
Threshold value « HO2S'’s signal > 0.42V

« Continuous

DiagnosisTime (More than 8 sec. failure for every 9 sec. Test)

MIL On Condition e 2 Driving Cycles

SPECIFICATION  eagasiio

Refer to DTC P2195.

SCHEMATIC DIAGRAM  esscean

Refer to DTC P2195.

SIGNAL WAVEFORM AND DATA  eocorieo

Refer to DTC P2195.

MONITOR DTC STATUS  e7ssss20

Refer to DTC P2195.

COMPONENT INSPECTION  encrerer

1. Check the condition of HO2S

1) Check HO2S for poor connection or loose terminal.
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2) Check if HO2S is ensurely installed.

3) Is the conditions of HO2S normal ?

YES

» Go to "Check the Signal waveform of HO2S" as follows.

» Repair it and then go to "Verification of Vehicle Repair" procedure.
2. Check the Signal waveform of HO2S
1) 1G "OFF" and connect HO2S connector.
2) Engine start.

3) After warming-up, monitor signal waveform of HO2S with scantool.?

FR [Ra6.5v 1.8s [N

MIN:= 19.4mU AVE: 552.7mU HAK: 87Y8.6mnl
MIN: 575.8mY AVE: 86B7.6mV HAX: 976.Bnl)

THOLD| [TINE] .|GII~ID TTchNL ] [MENU]

Fig) Signal waveform of front(the upper) and rear(the lower) HO2S at idle

SCMF16225L

4) Is the sensor 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, go to "Verification of Vehicle Repair" procedure.

NOTE

There is a memory reset function on scantool that can erase optional parts automaticallydetected and memorized by
PCM. Before or after testing PCM on the vehicle, use this function to reuse the PCM on the others.

VERIFICATION OF VEHICLE REPAIR  eoo1scar

Refer to DTC P2195.
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IDTC P2197 HO2S SIGNAL STUCK LEAN (BANK 2 / SENSOR 1)

COMPONENT LOCATION  ecesiact

LGLG506A

GENERAL DESCRIPTION  essssass

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  e2iea5cs

Checking output signals from HO2S under detecting condition, if HO2S’s signal is lean during power enrichment condi-
tions, PCM sets P2197. MIL(Malfunction Indication Lamp) turns on when the malfunction lasts till consecutive 2 driving
cycle.

DTC DETECTING CONDITION  esiscce

Item Detecting Condition Possible cause
DTC Strategy * Monitor HO2S's signal

« Battery voltage = 10V
< Engine running = 60sec.

Enable Conditions « Power Enrichment conditions « Poor Connection
e Engine warm-up state » Faulty HO2S
« Not in Transient Conditionsatus » Clogging of fuel filter in
fuel pump
Threshold value « HO2S's 