Fuel System

GENERAL FUEL DELIVERY SYSTEM
FUEL LINE AND VAPOR LINE
GASOLINE ENGINE CONTROL SYSTEM INJECTOR

FUEL TANK

ENGINE CONTROL MODULE (ECM) FUEL PUMP (FP)

DTC TROUBLESHOOTING PROCEDURES
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GENERAL

SPECIFICATIONS

EAC6D3D9

FUEL DELIVERY SYSTEM

Iltems Specification
Fuel Tank Capacity 58 L
Fuel Retrun System Type Returnless
Fuel Filter Type High pressure type (built in Fuel Pump Assembly)

Type Built in fuel pump assembly
Fuel Pressure Regulator Regulated Fuel 350 kpa (3.5 kglem2, 49.8 psi)
Pressure

Fuel Pump Type Electrical, in-tank type

INPUT SENSORS

MASS AIR FLOW SENSOR (MAFS)

Type: Hot film type

Specification

Test Condition

MAFS Output

Mass Air Flow

Voltage
11.66 ~ 19.85
Idle 06~10V kg/h
43.84 ~58.79
3000 rpm 1.7~20V kg/h

THROTTLE POSITION SENSOR (TPS)

Type: Variable resistor type

Specification

Test Condition

Signal Voltage

Throttle Angle

C.T 0.2~08V 0~ 0.5°
W.O.T 43~48V 86°
Resistance Resistance
Test Condition (Terminal 1 (Terminal 2
and 2) and 3)
0.71 ~ 1.38
cT tkn? - ta'r' 1.6 ~ 2.4 kQ
emperature at all throttle
osition
WO.T 2.7 kQ at all posit
temperature

HEATED OXYGEN SENSOR (HO2S)

Type: Zirconia Sensor

Specificiation
- Output Voltage: 0 ~1V

Heater Resistance

Temperature Front HO2S Rear HO2S

20 (68)°C (°F) 9.2Q 9.2Q
100 (212)°C (°F) 10.7Q 10.7Q
200 (392)°C (°F) 13.1Q 13.1Q
300 (572)°C (°F) 14.6Q 14.6Q
400 (752)°C (°F) 17.7Q 17.7Q
500 (932)°C (°F) 19.2Q 19.2Q
600 (1112)°C (°F) 20.7Q 20.7Q
700 (1292)°C (°F) 22.5Q 22.5Q

INTAKE AIR TEMPERATURE SENSOR (IATS)

Type: Thermistor type (built in MAFS)
Specificiation

Temperature Sensor Resistance
-20 (-4) °C (°F) 14.26 ~ 16.02 kQ
0 (32) °C (°F) 5.50 ~ 6.05 kQ
20 (68) °C (°F) 2.35 ~ 2.54 kQ
40 (104) °C (°F) 1.11 ~ 1.19 kQ
60 (140) °C (°F) 0.57 ~ 0.60 kQ
80 (176) °C (°F) 0.31 ~ 0.32 kQ
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ENGINE COOLANT TEMPERATURE SENSOR

(ECTS)

Type: Thermistor type

Specificiation

Temperature

Sensor Resistance

-20 (-4) °C (°F)

14.13 ~ 16.83 kQ

ISCA ( )
Temperature ISCA Resistance
Coil #1 (CLOSE) | Coil #2 (OPEN)

-20 (-4)°C (°F) | 12.1~13.7Q 9.2 ~ 10.8Q
0(32) °C (°F) 13.4 ~ 15.0Q 10.2 ~ 11.8Q
20 (68) °C (°F) | 14.5~16.1Q 11.1 ~ 12.7Q
40 (104) °C (°F) | 15.7 ~17.3Q 12.0 ~ 13.60Q
60 (140) °C (°F) | 16.9 ~ 18.5Q 12.9 ~ 14.5Q
80 (176) °C (°F) | 18.0 ~ 19.6Q 13.8 ~ 15.4Q

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

CVVT OIL CONTROL VALVE (OCV) [WITH CVVT]

CVVT OIL TEMPERATURE SENSOR (OTS)

Specificiation

Type: Thermistor type Temperature OCV Resistance
Specificiation 0 (32) °C (°F) 6.2 ~ 7.40
Temperature Sensor Resistance 20 (68) °C (°F) 6.8 ~ 8.0Q
-20 (-4) °C (°F) 16.52 kQ 40 (104) °C (°F) 7.4 ~ 8.6Q
0 (32) °C (°F) 6.00 kQ 60 (140) °C (°F) 8.0 ~ 9.2Q
20 (68) °C (°F) 2.45 kQ 80 (176) °C (°F) 8.6 ~ 9.8Q
40 (104) °C (°F
(104) °C (°F) 1.11 kQ INJECTOR
60 (140) °C (°F) 0.54 kQ .
Type: Electromagnetic type
80 (176) °C (°F) 0.29 kQ Number: 4
Specificiation
KNOCK SENSOR
Temperature Injector Resistance
Type: Piezoelectric type o o
P P -20 (-4) °C (°F) 12.2 ~ 12.3Q
VEHICLE (WHEEL) SPEED SENSOR o 1o
( ) 0 (32) °C (°F) 13.3 ~ 13.5Q
Type: Inductive type 20 (68) °C (°F) 14.4 ~ 14.60
CAMSHAFT POSITION SENSOR (CMPS) 40 (104) °C (°F) 15.5 ~ 15.70
Type: Hall Effect Sensor 60 (140) °C (°F) 16.6 ~ 16.8Q
Output Voltage (V): 0~5
80 (176) °C (°F) 17.7 ~ 17.9Q

CRANKSHAFT POSITION SENSOR (CKPS)

Type: Hall Effect Sensor
Output Voltage (V): 0~5

OUTPUT ACTUATORS
IDLE SPEED CONTROL ACTUATOR (ISCA)

Type: Double coil type
Control Frequency: 100Hz
Specificiation
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PURGE CONTROL SOLENOID VALVE (PCSV)

Type: Duty Control
Specificiation

type

Temperature PCSV Resistance
-20 (-4) °C (°F) 20 ~ 24Q
0 (32) °C (°F) 22 ~ 26Q
20 (68) °C (°F) 24 ~ 28Q
40 (104) °C (°F) 25 ~ 29Q
60 (140) °C (°F) 27 ~ 31Q
80 (176) °C (°F) 29 ~ 33Q

IGNITION COIL

Specificiation

Ignition Coil Resistance

Temperature Primary Coll Secondary Coil
-20 (-4) °C (°F) 0.5Q 7.7kQ
0(32) °C (°F) 0.54Q 8.4kQ
20 (68) °C (°F) 0.58Q 9.1kQ
40 (104) °C (°F) 0.62Q 9.8kQ
60 (140) °C (°F) 0.66Q 10.5kQ
80 (176) °C (°F) 0.71Q 11.2kQ
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SERVICE STANDARD

Basic Idle rpm (After warm up)

AIC OFF

700+100 rpm

A/C ON

850+100 rpm

Ignition Timing(After warm up, at idle)

BTDC 8°+5°

SEALANTS

Engine Coolant Temperature Sensor (ECTS) assemby

LOCTITE 962T or equivalent

TIGHTENING TORQUES
ENGINE CONTROL SYSTEM

Iltems N-m kg-m Ib-ft
ECU Bracket 4~6 0.4 ~0.6 29 ~43
Heated Oxygen Sensor (HO2S, Sensor 1) 50 ~ 60 5.0 ~ 6.0 36.2 ~ 434
Heated Oxygen Sensor (HO2S, Sensor 2) 50 ~ 60 5.0 ~ 6.0 36.2 ~43.4
Knock Sensor 17 ~ 27 1.7 ~27 12.3 ~ 195
Oil Temperature Sensor (OTS) 20 ~ 40 20~40 14.5 ~ 28.9
Crankshaft Position Sensor (CKPS) 4~6 0.4 ~ 0.6 29 ~43
Camshaft Position Sensor (CMPS) 4~6 04~ 0.6 29~43
Engine Coolant Temperature Sensor (ECTS) 15 ~ 20 15~20 10.8 ~ 145
Throttle Position Sensor (TPS) 15~25 0.15 ~ 0.25 11~18
Manifold Absolute Pressure Sensor (MAPS) 4~6 04 ~0.6 29 ~43
FUEL DELIVERY SYSTEM
Items N-m kg-m Ib-ft
Fuel tank band installation bolt 40 ~ 55 40 ~55 28.9 ~ 39.8
High pressure hose to delivery pipe 25 ~ 34 25~ 34 18.1 ~ 24.6
Delivery pipe installation 10 ~ 13 1.0~ 13 7.2 ~94
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SPECIAL SERVICE TOOLS  epsansc

Tool
(Number and name)

09353-24100
Fuel Pressure Gauge

lllustration Application

Measuring the fuel line pressure

EFDAOQO3A

09353-38000
Fuel Pressure Gauge

Connection between the delivery pipe
and fuel feed line

Adapter

BF1A025D
09353-24000 Connection between Fuel Pressure Gauge
Fuel Pressure Gauge (09353-24100) and Fuel Pressure Gauge
Connector Adapter (09353-38000)

EFDA003C
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BASIC TROUBLESHOOTING  erorirn

BASIC TROUBLESHOOTING GUIDE

1 | Bring Vehicle to Workshop
2 | Analyze Customer’'s Problem
« Ask the customer about the conditions and environment relative to the issue (Use CUS-
TOMER 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.
[LJ| NOTE
To erase DTC and freeze frame data, refer to Step 5.
4 | Confirm the Inspection Procedure for the System or Part
e 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
6 | Inspect Vehicle Visually
¢ Go to Step 11, if you recognize the problem.
7 | Recreate (Simulate) Symptoms the DTC
« Try to recreate or simulate the symptoms and conditions of the malfunction as described by customer.
e If DTC(s) is/are displayed, simulate the condition according to troubleshooting procedure for the DTC.
8 | Confirm Symptoms of Problem
e If DTC(s) is/are not displayed, go to Step 9.
e 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 BASIC INSPECTION in INTERMITTENT PROBLEM PROCEDURE.
e If DTC(s) occur(s), go to Step 11.
11 | Perform troubleshooting procedure for DTC
12 | Adjust or repair the vehicle
13 | Confirmation test
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14 | END

CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

(1) VIN:

(1) Production Date:

(Ill) Odometer Reading: (km)

2. SYMPTOMS

O Unable to start

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

O Difficult to start

O Engine turns over slowly 1 Other

O Poor idling

1 Rough idling 3 Incorrect idling
[ Unstable idling (High: rpm, Low: rpm)
1 Other

[ Engine stall

[ Soon after starting [ After accelerator pedal depressed
[ After accelerator pedal released 1 During A/C ON

[ Shifting from N to D-range

1 Other

[ Others

O Poor driving (Surge) 1 Knocking 1 Poor fuel economy
O Back fire I After fire &3 Other

3. ENVIRONMENT

Problem frequency

1 Constant [0 Sometimes (
3 Other

) I Once only

Weather

1 Fine O Cloudy 1 Rainy 1 Snowy 1 Other

Outdoor temperature

Approx. °CI°F

Place

1 Highway 1 Suburbs 1 Inner City T3 Uphill &0 Downbhill
1 Rough road 1 Other

Engine temperature

O Cold 0 Warming up [ After warming up .1 Any temperature

Engine operation

[ Starting [ Just after starting ( min) O Idling O Racing
1 Driving I Constant speed [0 Acceleration [J Deceleration
1 A/C switch ON/OFF 1 Other

4. MIL/DTC

MIL (Malfunction Indicator Lamp)

O Remains ON O Sometimes lights up 3 Does not light

DTC

2 Normal 1 DTC ( )
[ Freeze Frame Data
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

(L NOTE

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

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

Sometimes the most difficult case in troubleshooting is
when a problem symptom occurs but does not occur again
during testing. An example would be if a problem appears
only when the vehicle is cold but has not appeared when
warm. In this case, 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.

EGQE601B

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

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

o

)

D oe

Verify that the problem has disappeared with the road
test.

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

€3 WARNING

Strong vibration may break sensors, actuators or
relays

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

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

€3 WARNING

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

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

€3 WARNING

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

SIMULATING ELECTRICAL LOAD
Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, etc.).
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CONNECTOR INSPECTION PROCEDURE c. Listen for a click when locking connectors. This
sound indicates that they are securely locked.

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

EGQEG01E

d. When atesteris used to check for continuity, or to
EGQE601C measure voltage, always insert tester probe from

wire harness side.
b. When removing the connector with a lock, press

or pull locking lever.

EGQEG601F

EGQEG601D
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e. Check waterproof connector terminals from the
connector side. Waterproof connectors cannot
be accessed from harness side.

EGQE601G

[LI| NOTE

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

Checking Point for Connector

a. While the connector is connected:
Hold the connector, check connecting condition
and locking efficiency.

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

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

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

EGQE601H

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

[LI| NOTE

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

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

WIRE HARNESS INSPECTION PROCEDURE

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

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

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

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

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

6. If the covering of wire harness is damaged; secure,
repair or replace the harness.
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ELECTRICAL CIRCUIT INSPECTION PROCEDURE
In [FIG.2.] the measured resistance of line 1 and

e CHECK OPEN CIRCUIT 2is higherthan 1  and below 1 Q respectively.

o Specifically the open circuit is line 1 (Line 2 is

1. Procedures for Open Circuit normal). To find exact break point, check sub line
» Continuity Check of line 1 as described in next step.

» 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
FIG. 2

below.
..

. s }[ | .
©) ®) *)

SENSOR

ECM
SENSOR ..

[ ....... }[ }

© B) QY

EGQEG601J

EGQE600H

2. Continuity Check Method

(L] NOTE

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

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

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

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

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

Qc Qo

170, w1 1 1

2 2 2 2 ECM
© (B  (BY A
SENSOR

EGQEG601K

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
/17

SENSOR

[ 3

©

EGQE600K
e CHECK SHORT CIRCUIT

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

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

ECM

SENSOR

i

2
© B QY

EGQE600L
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2. Continuity Check Method (with Chassis Ground)

(L NoTE

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

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

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

The measured resistance of line 1 and 2 in this exam-
ple is below 1 Q and higher than 1IMQ respectively.
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 folowing step.

:u: 1 1
s ECM

2 2 2
© B) Q)

EGQEG00M

b. Disconnect connector (B), and measure the resis-
tance 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).

-
-

© (1) (B2) (Y
SENSOR

EGQEG600N



FLA -16

FUEL SYSTEM

SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Unable to start 1. Test the battery
(Engine does not 2. Test the starter
turn over) 3. Inhibitor switch (A/T) or clutch start switch (M/T)
1. Test the battery DTC
Unable to start 2. Check the fuel pressure Low compression
(Incomplete 3. Check the ignition circuit Intake air leaks
combustion) 4. Troubleshooting the immobilizer system (In Slipped or broken timing belt
case of immobilizer lamp ON) Contaminated fuel
1. Test the battery DTC .
Low compression
Difficult to start 2. Check the fuel pressure L Intake air leaks
3. Check the ECT sensor and circuit (Check DTC) .
4. Check the ignition circuit Contar_nmg_ted fuel
Weak ignition spark
1. Check the fuel pressure
2. Check the Injector DTC
Poor idling 3. Check the long term fuel trim and short term fuel Low compression
(Rough, unstable or trim (Refer to CUSTOMER DATASTREAM) Intake air leaks
incorrect Idle) 4. Check the ISCA and ISCA circuit (Check DTC) Contaminated fuel
5. Inspect and test the Throttle Body Weak ignition spark
6. Check the ECT sensor and circuit (Check DTC)
1. Test the Battery DTC
2. Check the fuel pressure Intake air leaks
Engine stall 3. Check the ISCA and ISCA circuit (Check DTC) :
T L 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 DTC
Poor driving 3. Check the ignition circuit o LOM/coquesgon
(Surge) 4. Check the ECT Sensor and Circuit (Check DTC) Intake air leaks
5. Test the exhaust system for a possible restriction Contaminated fuel
6. Check the long term fuel trim and short term fuel Weak ignition spark
trim (Refer to CUSTOMER DATASTREAM)
1. Check the fuel pressure
Knocking 2. Inspect the engine coolant DTC
3. Inspect the radiator and the electric cooling fan Contaminated fuel
4. Check the spark plugs
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MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

1. Check customer’s driving habits
e 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 \(l:vzrz]atli T'Qﬁ‘itoe: sfuzlrk
3. Check the injector 9 P
4. Test the exhaust system for a possible restriction
5. Check the ECT sensor and circuit
1. Inspect the fuel filler hose/pipe
« Pinched, kinked or blocked? Malfunctioning gas station
Hard to refueling  Filler hose is torn filling nozzle (?f?his roblem
(Overflow during occSrs atas ecificp as
refueling) 2. Inspect the fuel tank vapor vent hose between P 9

the EVAP. canister and air filter
Check the EVAP. canister

station during refueling)
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GASOLINE ENGINE
CONTROL SYSTEM

ENGINE CONTROL MODULE
(ECM)

DESCRIPTION

ESFAFGEE

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

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

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

[LI| NoTE

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

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

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

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

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

MALFUNCTION INDICATOR LAMP (MIL)
[EOBD]

A malfunction indicator lamp illuminates to notify the driver
that there is a problem with the vehicle. However, the MIL

will go off automatically after 3 subsequent sequential driv-
ing cycles without the same malfunction. Immediately af-
ter the ignition switch is turned on (ON position - do not
start), the MIL will illuminate continuously to indicate that
the MIL operates normally.

Faults with the following items will illuminate the MIL.
o Catalyst
* Fuel system
* Mass Air Flow Sensor (MAFS)
 Intake Air Temperature Sensor (IATS)
» Engine Coolant Temperature Sensor (ECTS)
» Throttle Position Sensor (TPS)
* Upstream Oxygen Sensor
* Upstream Oxygen Sensor Heater
* 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
* MT/AT Encoding
» Acceleration Sensor
* MIL-on Request Signal
* Power Stage

[LJ| NOTE

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

Malfunction Indicator
Lamp (MIL)

EGQEG601P
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[NON-EOBD]

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

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

[LI|NoTE

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

456G
3 *1000mm G

Malfunction Indicator
Lamp (MIL)

EGQEG601P

[INSPECTION]

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

2. If the light does not illuminate, check for an open cir-
cuit in the harness, a blown fuse or a blown bulb.

SELF-DIAGNOSIS

The ECM monitors the input/output signals (some signals
at all times and the others under specified conditions).
When the ECM detects an irregularity, it records the di-
agnostic trouble code, and outputs the signal to the Data
Link connector. The diagnosis results can be read with the

MIL or HI-SCAN (Pro). Diagnostic Trouble Codes (DTC)
will remain in the ECM as long as battery power is main-
tained. The diagnostic trouble codes will, however, be
erased when the battery terminal or ECM connector is dis-
connected, or by the HI-SCAN (Pro).

[LJ|NoTE

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

oo Ty T

(Healing counter')

Ignition Off}IJ 1 I 1 I 1 [ 11 1] 11
0 L)
Driving I 1 I 1 I 1 — | ! | |
cycle F 1 I 1 I 1 I 1 I I 1 I
] | | | 1 1 1 1 1 1 1 1
Malfunction ! | N 7 1 1, . . ) | | |
1 1 1 1 1 1 1 1 1 1 1
FLC l 1 1 1 1 1 1 1 1 1 1 1
(Fault counter) I'_i_:_l T T T T T T T
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1
MIL on T T T T T ] [
offf 1 1 1 1 1 [ 1
HLC l ! ! l | | I |
| 1 1
1

Warm up
cycle
Fault
memory F

Freeze
frame

EGQE601Q

1. When the same malfunction is detected and main- e A "driving cycle" consists of engine startup, ve-
tained during two sequential driving cycles, the MIL hicle operation beyond the beginning of closed
will automatically illuminate. loop operation.

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

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

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

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

[LI| NOTE

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

Mass Air Flow Sensor (MAFS) [With CVVT]
Intake Air Temperature Sensor (IATS)
Engine Coolant Temperature Sensor (ECTS)
Throttle Position Sensor (TPS)

Camshaft Position Sensor (CMPS)
Crankshaft Position Sensor (CKPS)

Heated Oxygen Sensor (HO2S, Sensor 1)
Injector

. Idle Speed Control Actuator (ISCA)

10. Vehicle Speed Sensor (VSS)

11. Knock Sensor

©CoNoOr~WNE

12.
13.
14.
15.
16.
17.
18.
19.
20.

i3

CVVT QOil Control Valve (OCV) [With CVVT]
Ignition Switch

ECM

CVVT Oil Temperature Sensor (OTS) [With CVVT]
Purge Control Solenoid Valve (PCSV)

Main Relay

Ignition Coll

DLC (Diagnostic Link Connector)

Heated Oxygen Sensor (HO2S, Sensor 2)

EGQEG601R
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FUEL SYSTEM

1. Mass Air Flow Sensor (MAFS) [With CVVT]
2. Intake Air Temperature Sensor (IATS)

3. Engine Coolant Temperature Sensor (ECTS)

EGQES550R

EGQES550S

4. Throttle Position Sensor (TPS)
9. Idle Speed Control Actuator (ISCA)

5. Camshaft Position Sensor (CMPS)

EGQES550T

EGQES550U

6. Crankshaft Position Sensor (CKPS)

7. Heated Oxygen Sensor (HO2S, Sensor 1)

EGQES550V

EGQES550W
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8. Injector 11. Knock Sensor

Injector

Knock Sensor

EGQES550X EGQE550Y

12. CVVT OQil Control Valve (OCV) [With CVVT] 14. ECM
15. CVVT Oil Temperature Sensor (OTS) [With CVVT] '

EGQE550Z EGQES551A

16. Purge Control Solenoid Valve (PCSV)

el [al&Telala]a[ell a]
nlaiolaiglalol g
0 olojglajojojan 5
= 7 [R=2
° |
'
33 ? §
Uq I\
CHIHH
T TCT

EGQES551B

EGQE551D
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18. Ignition Coil 20. Heated Oxygen Sensor (HO2S, Sensor 2)

5
N

e

EGQES551C EGQES551E
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1. ECM HARNESS CONNECTOR

ECB5ELFB

1|2 81)|80|79|78|77|76|75(74|73|72|71|70(69
62(61(60(59(58|57[56(55[54(53|52|51|50

|3| 43(42]|41(40|39|38|37|36(35|34(33|32|31

4|5 24|23|22|21|20|19|18|17|16|15|14[13[12

ECM Harness Side Connector

2. ECM TERMINAL FUNCTION

LGGEO10A

Zic?. Description Connected to Remark
1 ECM ground Chassis ground

2 Power stage ground Chassis ground

3 Direct battery voltage supply Battery

4 Ignition coil output 1,4 Ignition Coil #1, 4

5 Ignition coil output 2,3 Ignition Coil #2, 3

6 CAN LOW Other control modules (TCM, ABS, etc.)

7 CAN HIGH Other control modules (TCM, ABS, etc.)

8 HO2S Heater (B1/S1) HO2S (B1/S1) Exoep o
9 HO2S Heater (B1/S2) HO2S (B1/S2) EOBD ONLY
10 Knock Sensor Input Knock Sensor

11 CVVT Oil Control Valve output CVVT OQil Control Valve

12 Not connected -

13 Not connected -

14 Battery Voltage Supply after Main Relay Main Relay

15 Not connected -

16 Not connected -

17 Wheel Speed Sensor (-) Wheel Speed Sensor

18 Wheel Speed Sensor (+) Wheel Speed Sensor

19 Not connected -

20 Not connected -

21 Battery Voltage Supply after Main Relay Main Relay

22 Battery Voltage Supply after Ignition Key Ignition Key

23 Injector output (cyl. 4) Injector (cyl. 4)

24 Injector output (cyl. 1) Injector (cyl. 1)

25 Spare Sensor supply Sensors

26 Purge Control Solenoid Valve (PCSV) Purge Control Solenoid Valve (PCSV)

PWM output
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Zig Description Connected to Remark
27 Crankshaft Position Sensor ground Crankshaft Position Sensor
28 Not connected -
29 Crankshaft Position Sensor input Crankshaft Position Sensor
30 Camshaft Position Sensor ground Camshaft Position Sensor
31 Engine Coolant Temperature Sensor input Engine Coolant Temperature Sensor
32 Throttle Position Sensor input Throttle Position Sensor
33 Not connected -
34 Not connected -
35 Not connected -
36 Not connected -
37 HO2S (B1/S2) ground HO2S (B1/S2)
38 Throttle Position Sensor ground Throttle Position Sensor
Vehicle Speed Sensor input Vehicle Speed Sensor Without ABS
39 Wheel Speed Sensor input Wheel Speed Sensor With ABS
40 Not connected -
41 Not connected -
42 HO2S (B1/S2) input HO2S (B1/S2) EOBD ONLY
43 HO2S (B1/S1) input HO2S (B1/S1) ELXECAethEfSr
44 MAFS, IATS supply MAFS, IATS
45 Throttle Position Sensor supply Throttle Position Sensor
46 Spare Sensor supply 2 Sensors
47 Immobilizer Data Line Immobilizer Immvggnizer
48 MAFS, IATS ground MAFS, IATS
49 Not connected -
50 Air Conditioner Compressor Switch input Triple Switch
51 Air Conditioner Pressure switch input Triple Switch
52 Oil Temperature Sensor input Oil Temperature Sensor
53 Not connected -
54 Knock Sensor ground Knock Sensor
55 Ignition shield ground Ignition Coil
56 Intake Air Temperature Sensor input MAFS, IATS
57 Not connected -
58 Air Conditioner Request Switch input Air Conditioner Request Switch
59 HO2S (B1/S1) ground HO2S (B1/S1) ELXECAethEfSr
60 Mass Air Flow Sensor signal input MAFS
61 Injector output (cyl.3) Injector (cyl.3)
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Pin _
No Description Connected to Remark
62 Injector output (cyl.2) Injector (cyl.2)
63 Not connected -
64 Cooling Fan Relay - High control output Cooling Fan Relay
65 Cooling Fan Relay - Low control output Cooling Fan Relay
66 Engine Speed signal output Tachometer
67 Main Relay control output Main Relay
68 Air Conditioner Compressor Relay Air Conditioner Compressor Relay
control output
69 Electric Fuel Pump Relay control output Electric Fuel Pump Relay
70 Malfunction Indicating Lamp (MIL) output Malfunction Indicating Lamp (MIL)
71 Immobilizer ground Immobilizer W'th.
Immobilizer
72 Camshaft Position Sensor input Camshaft Position Sensor
73 Engine Coolant Temperature Sensor ground Engine Coolant Temperature Sensor
74 Throttle Position PWM output
75 Fuel Consumption signal output Trip Computer
76 Oil Temperature Sensor ground Oil Temperature Sensor
77 Diagnostic Data Line (k-Line) Data Link Conector (DLC)
Idle Speed Control Actuator PWM
78 output 2 (CLOSE) Idle Speed Control Actuator
79 Not connected -
Idle Speed Control Actuator PWM
80 output 1 (OPEN) Idle Speed Control Actuator
81 Immobilizer Lamp output Immobilizer Wlt.h.
Immobilizer
3. ECM TERMINAL INPUT/OUTPUT SIGNAL
Pin o Input, Output Value ]
Description Vehicle State Test Result
No. Type Range
Static
1 ECM ground . 0~ 0.5V Always 0.3v
Signal
Static
2 Power stage ground Signal 0~ 0.5V Always 0.3V
125V
Others
Direct battery voltage Static (Vbatt Level)
3 . Vbatt
supply Signal . 13.7 V
Running (Vbatt Level)
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Pin o Input, Output Value _
Description Vehicle State Test Result
No. Type Range
Above 350 V
High: 14.03V
batt . -
4 | Ignition coil output 1,4 Pulse Engine run Low: 0.78 _1'13\/
Peak voltage: 348V
Below 1.6 V
Idle : 17.2Hz
BFGE501M
Above 350 V
High: 14.03V
batt . -
5 | Ignition coil output 2,3 Pulse Engine run Low: 0.78 %lBV
Peak voltage: 348V
Below 1.6 V
Idle : 17.2Hz
BFGE501M
2.0 ~ 3.0v Recessive
DC 25V
6 CAN LOW
(PWM) 0.5 ~ 2.25vV Dominant Hﬂ-”-m 15V
BFGES501U
2.0 ~ 3.0v Recessive
DC 25V
7 CAN HIGH
(PWM) 2.75~4.5V Dominant Hﬂﬂm 15V
BFGE501U
_J___ """"""""" Vbatt
L 5-05vV High: 14.01V
8 | HO2S Heater (B1/S1) PWM Engine run Low: 0.4V
Frequency:10Hz
BFGE501N
_J___ """"""""" Vbatt
L 5-05vV High: 14.01V
9 | HO2S Heater (B1/S2) PWM Engine run Low: 0.4V
Frequency:10Hz
BFGE501N
-0.5 ~ 0.7V Knocking 0.3V
10 Knock Sensor Input Frequency
ov Normal ov
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Pin o Input, Output Value )
Description Vehicle State Test Result
No. Type Range
Jﬁ """"""""" Vbatt
. I High: 14.01V
0~0.5V
11 CV\\//aTVSI(IJliOS:rOI PWM Engine run Low: 0.4V
P Frequency: 300Hz
BFGES01N
12 Not connected
13 Not connected
14 | Battery Voltage Supply bC Vbatt IG ON 12.7v
after Main Relay 0 ~ 0.5V IG OFF 0.3V
15 Not connected
16 Not connected
Approximately
50rpm: 37Hz, 236mV
(Peak to Peak)
17 Wgeeilscsjr[?_e)ed Ss(ianr?;r 100rpm: 76Hz, 376mV Vehicle run
9 (Peak to Peak)
1000rpm: 769Hz, 1.64V
(Peak to Peak)
Approximately
50rpm: 37Hz, 236mV
(Peak to Peak)
18 WgZiL;?f)ed Ss(ianr?;r 100rpm: 76Hz, 376mV Vehicle run
9 (Peak to Peak)
1000rpm: 769Hz, 1.64V
(Peak to Peak) BFGES01X
19 Not connected
20 Not connected
,, | Battery Voltage Supply Static Vbatt IG ON 12.7v
after Main Relay Signal 0~ 0.5V IG OFF 0.3V
,, | Battery Voltage Supply Static Vbatt IG ON 12.7v
after Ignition Key Signal 0~ 05V IG OFF 0.3V
“ T vbat _ High: 14.01V
23 | Injector output (cyl. 4) | Frequency Idle: 6.25Hz Low: 0.3V
"""""" Below 1V

BFGE5010

3000rpm: 12.6Hz

Peak voltage: 58V
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Pin o Input, Output Value _
Description Vehicle State Test Result
No. Type Range
" Vbatt inh-
. Idle: 6.25Hz High: 14.01V
24 | Injector output (cyl. 1) | Frequency ) Low: 0.3V
"""""""" Below 1V 3000rpm: 12.6Hz Peak V0|tage: 58V
BFGE5010
i Vce IG ON 5v
25 | Spare Sensor supply S'tat|c
Signall 0~ 0.5V IG OFF 0.3V
Purge Control PWM [ Vbatt lgi(t:;[\ll\ée High: 14.01V
26 | Solenoid Valve (PCSV) Pulse (after warm u Low: 0.3V
PWM output | | T 0~1Vv . P Frequency: 20Hz
& racing)
BFGE501P
27 Crankshaft Position S_tatlc 0 ~ 05V Always 02V
Sensor ground Signal
28 Not connected
Idle: 740Hz 5v
Jﬁ """"""""" Vce
29 Crankshaft _Posmon Frequency L Below 0.5V
Sensor input 3000rpm: 3126Hz 0.3V
BFGE501Q
30 Camshaft Position Static Always
Sensor ground Signal Y
Engine Coolant -40 ~ 145
31 Temperature Sensor Analog 80 [176 ] 1.25V
input 4.9V ~ 0.322V
Throttle Position 0.25 ~ 0.8V Idle 0.3V
32 . Analog
Sensor input 4.15 ~ 4.7V W.0.T 4.16V
33 Not connected
34 Not connected
35 Not connected
36 Not connected
37 | HO2S (B1/S2) ground | Wt° 0~ 0.5V Always 0.3V
Signal
38 Throttle Position Static 0 ~ 0.5V Always 0.3V
Sensor ground Signal
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Pin o Input, Output Value ]
Description Vehicle State Test Result
No. Type Range
Jﬁ """"""""" Vce
39 Vehicle S_peed Sensor Pulse L Below 0.5V Vehicle run H|gh. : 5V
input Low : 0.9V
BFGE501Q
40 Not connected
41 Not connected
0.8V
42 | HO2S (B1/S2) input Analog 3000rpm 0.1V
Pulse After warm up )
Frequency: 1.1Hz
BFGE501R
RICH:06 ~10V 0.746 V
43 HO2S (B1/S1) input Analog Engine run
Pulse LEAN : Max. 0.4 V 0.081 V
44 Not connected
45 Throttle Position Static oV IG ON 4.9V
Sensor supply Signal 0 ~ 0.5V IG OFF 0.4V
i 5V IG ON 5V
46 | Spare Sensor supply 2 S_tat|c
Signal 0~ 0.5V IG OFF 0.3V
S When
47 | Immobilizer Data Line Pulse ngh_' Min. 8.5V communicating 11.625 v
Low : Max. 3.5V 0.187 V
after IG ON.
48 | MAFS, IATS ground Static 0~ 05V Always 0.4V
Signal
49 Not connected
Air Conditioner Vbatt SW ON 13v
50 Compressor Switch DC
input 0~ 0.5V SW OFF 0.3V
51 Air Conditioner bC Vbait SW ON 12.9v
Pressure switch input 0~ 0.5V SW OFF 0.4V
Oil Temperature 40 ~130
> Sensor input Analog 4.9V - 0.4V 84 [1832 ] 1.20V
53 Not connected
54 | Knock Sensor ground Stat|c 0~ 0.5V Always 0.3v
Signal
55 | Ignition shield ground Static 0~ 0.5V Always 0.3V

Signal
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Pin o Input, Output Value _
Description Vehicle State Test Result
No. Type Range
Intake Air Temperature -40 ~ 266 3.26 V
56 Sensor input Analog 49V ~ 0.34V \dle (33 [914 )
57 Not connected
£g Air Conditioner b Vbatt SW ON 12.9v
Request Switch input 0~05V SW OFF 0.4V
59 | HO2S (B1/S1) ground DC Max. 50 mV Idle 25 mv
Mass Air Flow Sensor 0~20V Idle 1ov
60 i . Analog
signal input 1.0 ~ 45V 3000 rpm 2.3V
— Vbatt iqh-
. Idle: 6.25Hz ngh.-14.01V
61 | Injector output (cyl.3) | Frequency 3000rom: 12.6Hz Low: 0.3V
"""""" Below 1V pm- Le. Peak voltage: 58V
BFGE5010
— Vbatt iqh-
. Idle: 6.25Hz ngh.-14.01V
62 | Injector output (cyl.2) | Frequency 3000rom: 12.6Hz Low: 0.3V
"""""" Below 1V pm. L2 Peak voltage: 58V
BFGE5010
63 Not connected
64 Cooling Fan Relay - bC Vbatt SW OFF 12.9Vv
High control output SW ON 0.4V
o5 | Cooling Fan Relay - b Vbatt SW OFF 13v
Low control output SW ON 0.5V
"""""" Vbatt
High: 10.5V
Engine Speed signal ~ Below 0.5V : Low: 0.4V
66 output Frequency Engine run Idle: 24.7Hz
3000 rpm: 104.6Hz
BFGES501S
67 | Main Relay control b 0~1V IG ON 0.9V
output Vbatt IG OFF 13.5v
Air Conditioner 0~ 0.5V A/C ON 0.2v
68 Compressor Relay DC
control output Vbatt AIC OFF 12.5v
control output 0 ~ 0.5V Idle 0.3V
70 Malfunction Indicator DC 0~ 0.5V IG ON 0.4V
Lamp (MIL) output Vbatt Vbatt 13.6V
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Pin o Input, Output Value ]
Description Vehicle State Test Result
No. Type Range
71 | Immobilizer ground Static 0~ 0.5V Always 0.4v
Signal
------ 45~55V
Camshaft Position M 0~05YV Idle: 6.3 Hz High: 5V
2 Sensor input Frequency 3000 rpm: 25 Hz Low: 0.6V
BFGE501T
Engine Coolant Static
73 | Temperature Sensor . 0~ 0.5V Always 0.4v
Signal
ground
H voat High: 12.75V
" Low: 0.5V
74 Thgsgll\j sl?ts'ltjlton PWM Below 0.5V Engine run Frequency: 100Hz
P C.T: 5% duty
W.O.T : 90% duty
BFGE501S
"""""" Vbatt
Fuel Consumption ﬂ— Below 0.5V High: 12.75V
75 signal out Izt PWM elow s Engine run Low: 0.5V
9 P Frequency: 100Hz
BFGES501S
76 Oil Temperature Static 0~ 05V Always 0.4V
Sensor ground Signal
Jﬁ """"""""" Vhbatt
. . . 7 0~05V High: 14V
77 | Diagnosis line (k-line) Pulse IG ON Low: 0.5V
BFGES501N
High : 15V
15| per ey oz | P
P Frequency: 250Hz
BFGE501S
79 Not connected
""""" Vbatt
I High : 15V
80 A(l:?lf’;\tif E’?/SMCSS':“:JH PWM e \dle Low : 0.3V
P Frequency: 250Hz
BFGE501S
81 Immobilizer Lamp DC 0~053Vv IG ON 0.4v
output Vbatt Cranking 13.6V
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CIRCUIT DIAGRAM  eogzsraz

IG COIL
3 E IG COIL OUTPUT 2,3
1 » After Main Relay
2 E IG COIL OUTPUT 1,4

{55 - IG COIL SHIELD GND

— +
O E- BATTERY VOLTAGE
BATTERY E_ ECM GND
n/ 5

IE- POWER STAGE GND
_)

POWER GND

KEY
Ez -1G KEY SUPPLY
Main Rel
ain Retay to each

component
Ignition Switch 30 _°/|/° 87 P
>

:85 —Em 86 {67 - MAIN RELAY CONTROL

-El - BATTERY VOLTAGE AFTER MAIN RELAY

|
IIIGND

-EA - BATTERY VOLTAGE AFTER MAIN RELAY
Knock Sensor

LJ'] 2 E4 - KNOCK SENSOR GND

-

Eo - KNOCK SENSOR SIGNAL

Camshaft Position Sensor
1

[30-
[30-GND
@ 2 72 - CAMSHAFT POSITION SENSOR SIGNAL
3
Oil Temperature Sensor
1 76 - GND
I—Z 2 52 - OIL TEMPERATURE SENSOR SIGNAL

Fuel Pump Relay

1*1 o2 » Fuel Pump
5 3 EQ - FUEL PUMP CONTROL SIGNAL

A/Con Comp. Relay

AIC Comp.

G/I/C
< E%j Es - AICON COMP. RELAY CONTOL SIGNAL

Y
After Main Relay

Blower Motor Relay

Motor

BATTERY<——0/|/C |:®:| — 11

IG ON <—_T:,\-§,\j__|— o !

Blower SW
I—o/c Es - AICON REQUEST S/W INPUT
AIC SW Tripple SW
Lo o—o0— Eo - AJICON PRESSURE S/W INPUT(LOW/HIGH)
Thermal SW Low  High
[51- AICON PRESSURE S/W INPUT(MIDDLE)
Middle =

EGQE401J
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ECM
-

170 - MIL CONTROL

E4 - FAN HIGH

MIL
> IG ON
Fan High<€
Fan Low <€
Immobilizer

ES - FAN LOW

E7 - IMMOBILIZER DATA LINE

il

Immobilizer Lamp

=

» After Main Relay

El— IMMOBILIZER GND

Y
/

»» Battery

Engine Coolant Temp. Sensor

El - IMMOBILIZER LAMP

[31 - ENGINE COOLANT

1
2

» to Cluster

NN |

TEMPERATURE SENSOR
SIGNAL

3
HO2S (B1/S2)

3 P After Main Relay

[73-enD

4

[9 - HO2S HEATER (B1/S2)

2

=

[42 - HO2S SIGNAL(B1/S2)

[37-GND

1

HO2S (B1/S1)

3 » After Main Relay

L=

=

4

[8 - HO2S HEATER (B1/S1)

1
N

[43 - HO2S SIGNAL(B1/S1)

Wheel Speed Sensor
1

{59 - GND

=[],

—
117 - WSS -

Throttle Position Sensor

[18-wss +

[y
145 - +5V SUPPLY

0 o

A

=
132 - TPS SIGNAL

2
Crankshaft Position Sensor

[38-GND

—

1

&7 - GND

D@Z

3
Mass Air Flow Sensor

» After Main Relay

EQ - CRANKSHAFT POSITION
SENSOR SIGNAL

2—) After Main Relay
T 3 EO - MASS AIR FLOW SENSOR
SIGNAL
i , » Power GND
= 5 Eﬁ - INTAKE AIR TEMPERATURE

SENSOR SIGNAL

[48-cND

EGQE401K
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ECM
Idle Speed Control Actuator
L Eo - ISCA (OPEN)
2 » After Main Relay
3 EB - ISCA (CLOSE)

Purge Control Solenoid Valve
2

&

> After Main Relay

Qil Contorl Valve

Ee - PCSV CONTROL

&

> After Main Relay

Injector 1

[11-
{11 - CVVT CONTROL

5

» After Main Relay

Injector 3

[24 -
{24 - CYLINDER 1

5

» After Main Relay

Injector 4

[61- CYLINDER 3
|

-
|_23 - CYLINDER 4

&

> After Main Relay

Injector 2

&

¥ After Main Relay

Vehicle Speed Signal

CAN High

CAN Low

Engine Speed Signal to Tachometer
TPS PWM Sinal

Fuel Consumption Signal

EZ - CYLINDER 2

—

|_39 - VEHICLE SPEED

-
|_7 - CAN HIGH
—

|_6 - CAN LOW

—
|_66 - ENGINE SPEED
I_74 - TPS PWM SIGNAL

[

ES - FUEL CONSUMPTION

=
{ 25 - (+6V) SUPPLY

26 -
{ 46 - (+5V) SUPPLY

AAAAAAAAA

E7 - DIAGNOSIS LINE (K-LINE)

EGQE401L
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ECM PROBLEM INSPECTION PROCEDURE

1.

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

Specification (Resistance)

Between terminal 1 of C230-1 connector and
chassis ground : 1Q or less

Between terminal 2 of C230-1 connector and
chassis ground : 1Q or less

75

74\73|72|71|70|69|68|67|66|65|64|63

62(61|60|59|58|57

56

55|54(53|52|51|50|49(48|47|46|45|44

43|42|41(40|39|38

37

36|35(34|33(32|31|30(29|28|27|26|25

| [1 25818079787776
| ]

18

17(16|15(14|13|12(11|10|9 |8 |7 | 6

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

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

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

ECM Harness Side Connector

EFUE521
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DTC TROUBLESHOOTING
PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES(DTC)  eerese

MIL
P-Code | Description EURO-Il | EURO-IIl | LEADED
PO011 g:rr;:)srrr;a; (I:Dé)(ségcr)]rll—zi?ing Over-Advanced or System N . N
P0016 | Crankshaft Position-Camshaft Position Correlation(Bank 1) A ° A
P0030 | O2 Sensor Heater - Heater Control Circuit (Bank 1/ Sensor 1) A ° -
P0O031 | O2 Sensor Heater Circuit low (Bank 1 / Sensor 1) A ° -
P0032 | O2 Sensor Heater Circuit high (Bank 1 / Sensor 1) A ° -
P0036 | O2 Sensor Heater - Heater Control Circuit (Bank 1 / Sensor 2) - ° -
P0037 | O2 Sensor Heater Circuit low (Bank 1 / Sensor 2) - ° -
P0038 | O2 Sensor Heater Circuit high (Bank 1 / Sensor 2) - ° -
P0076 Intake Valve Control Solenoid Circuit Low (Bank1) A ° A
P0077 | Intake Valve Control Solenoid Circuit High (Bank1) A ° A
P0101 | Mass or Volume Air Flow Circuit Range / Performance Problem ° ° °
P0102 | Mass or Volume Air Flow Circuit Low Input ° ° °
P0103 | Mass or Volume Air Flow Circuit high Input ° ° °
P0O112 Intake Air Temperature Circuit Low Input A ° A
P0O113 Intake Air Temperature Circuit High Input A ° A
P0116 | Engine Coolant Temperature Circuit Range / Performance ° ° °
P0117 | Engine Coolant Temperature Circuit Low Input ° ° °
P0118 | Engine Coolant Temperature Circuit High Input ° ° °
P0121 | Throttle / Pedal Position Circuit Range/Performance Problem ° ° °
P0122 | Throttle / Pedal Position Circuit Low Input ° ° °
P0123 | Throttle / Pedal Position Circuit High Input ° ° °
P0125 Insufficient Coolant Temperature for Closed Loop Fuel Control - ° -
P0130 | O2 Sensor Circuit(Bank 1/ Sensor 1) A ° -
P0131 | O2 Sensor Circuit Low Input(Bank 1 / Sensor 1) A ° -
P0132 | O2 Sensor Circuit High Input(Bank 1 / Sensor 1) A ° -
P0133 | O2 Sensor Circuit Slow Response (Bank 1 / Sensor 1) A ° -
P0134 | O2 Sensor Circuit No Activity Detected (Bank 1 / Sensor 1) A ° -
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P0136 | O2 Sensor Circuit Malfunction(Bank 1 / Sensor 2) -
P0137 | O2 Sensor Circuit Low Input (Bank 1 / Sensor 2) -
P0138 | O2 Sensor Circuit High Input (Bank 1 / Sensor 2) -
P0139 | O2 Sensor Circuit Slow Response (Bank 1 / Sensor 2) -
P0140 | O2 Sensor Circuit No Activity Detected (Bank 1 / Sensor 2) -
P0171 | Fuel Trim Malfunction - System Too Lean (Bank 1) -
P0172 | Fuel Trim Malfunction - System Too Rich (Bank 1) -
P0196 | Engine Oil Temp. Sensor Range / Performance A
P0197 | Engine Oil Temp. Sensor Low Input A
P0198 | Engine Oil Temp. Sensor High Input A
P0230 Fuel Pump Circuit Malfunction A
P0261 | Cylinder 1 - Injector Circuit Low °
P0262 | Cylinder 1 - Injector Circuit High °
P0264 | Cylinder 2 - Injector Circuit Low °
P0265 | Cylinder 2 - Injector Circuit High °
P0267 | Cylinder 3 - Injector Circuit Low °
P0268 | Cylinder 3 - Injector Circuit High °
P0270 | Cylinder 4 - Injector Circuit Low °
P0271 | Cylinder 4 - Injector Circuit High °
P0300 | Multiple Cylinder Misfire Detected -
P0301 | Cylinder 1 - Misfire detected -
P0302 | Cylinder 2 - Misfire detected -
P0303 | Cylinder 3 - Misfire detected -
P0304 | Cylinder 4 - Misfire detected -
P0325 Knock Sensor 1 Circuit Malfunction A
P0335 | Crankshaft Position Sensor A Circuit A
P0340 Camshaft quition Sensor Circuit Malfunction R

(Bankl or Single Sensor)
P0420 | Catalyst System Efficiency below Threshold (Bank 1) -
P0444 | Evap. Emission Ctrl. System - Purge Ctrl. Valve Circuit Open -
P0445 | Evap. Emission Ctrl. System - Purge Ctrl. Valve Circuit Shorted -
P0501 | Vehicle Speed Sensor Range / Performance A
P0506 | Idle Control System - RPM lower than expected A
P0507 Idle Control System - RPM higher than expected A
P0560 | System Voltage Malfunction A
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P0562 | System Voltage Low ° A
P0563 | System Voltage High ° A
P0600 Serial Communication Link Malfunction ° A
P0O605 | Internal Control Module Read Only Memory(ROM) Error A A
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit Malfunction A -
P0170 | O2 Sensor System - Lambda Controller at the Limit (Bank 1) ° -
P0315 | Segment Time Acquisition Incorrect A -
P1505 Idle Charge Actuator Signal Low of Coil #1 ° °
P1506 | Idle Charge Actuator Signal High of Coil #1 ° °
P1507 Idle Charge Actuator Signal Low of Coil #2 ° °
P1508 Idle Charge Actuator Signal High of Coil #2 ° °
P0O700 | TCU Request for MIL On / Freeze Frame to ECU via CAN ° A
P1602 | Serial Communication Problem with TCU (Timeout) ° A

e : MIL ON & FAULT CODE MEMORY
A : MIL OFF & FAULT CODE MEMORY
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DTC P0011 "A" CAMSHAFT POSITION-TIMING OVER-ADVANCED OR
SYSTEM PERFORMANCE (BANK 1)

COMPONENT LOCATION  ersonsses

Intake Valve Control Solenoid

EGQE603M

GENERAL DESCRIPTION  ecresioe

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the exhaust camshaft. There
is no variation in valve timing of the exhaust cam because the exhaust camshaft is driven by the timing belt. The timing
of the intake cam is varied by the relative operation the CVVT vane to the housing. This system helps the engine de-
crease exhaust gases and increase engine power and fuel economy by changing the valve open/close timing of the intake
camshaft.

DTC DESCRIPTION  esrcerer

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



FLA -42
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EE6E1D8C

DTC DETECTING CONDITION

Item Detecting Condition

Possible Cause

e Monitor deviation between camshaft position

DTC Strate
9y setpoint and actual value

No relevant failure

11v Battery voltage
CVVT control : enabled
Holding position adaptation not active
Camshaft setpoint moved more than 5 times
for this Driving Cycle

e Camshaft target position is stable with less
than 1.125°CRK moving

e 600rpm Engine speed  5000rpm
e 20 (68 ) Engine oil temperature

16V

Enable Conditions

100 (212 )

solenoid

e Integral of Camshaft position setpoint - Camshaft

Threshold Value " .
position actual value  150°CRK/sec.

Diagnostic Time

e Approx. 38~300 seconds depending on CAM deviation

Fail-Safe

e CVVT control is disabled

o OQil leakage
e Faulty Oil pump
e Faulty Intake valve control

SPECIFICATION

E091CCFB

Intake valve control solenoid Normal Parameter

Insulation Resistance (Q) above 50
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2 ~7.4 60 140 8.0 ~9.2
10 50 6.5~77 70 158 83~95
20 68 6.8 ~ 8.0 80 176 8.6 ~ 9.8
30 86 7.1~8.3 90 194 8.9 ~ 10.1
40 104 7.4 ~ 8.6 100 212 9.0 ~ 104
50 122 7.7 ~8.9




DTC TROUBLESHOOTING PROCEDURES FLA -43

SCHEMATIC DIAGRAM  esoi0n97

[Connection Information]

Intake Valve Control Solenoid PCcM . .
1 Terminal Connected to Function
L1 - Intake valve 1 PCM Terminal 11 Control
m 2 control solenoid -
After Main Relay 2 Main Relay Battery Voltage
[CONNECTOR]
IVCS Harness side connector PCM side terminal

718(9|10|@|*|*|14| % | *|17|18| * | * [21|22(23|24 5|4
26|27| % |29|30|31|32| x| * | * | * |37|38|39| % | % (42|43
45| % |47|48| % [50|51|52| % [54(55(56| x [58|59(60|61|62

64|65|66 |67|68|69|70|71|72|73| % |75|76|77|78| x |80 81 2|1

[k |*|O

C166 C130-1

B00111

MONITOR DTC STATUS  esorrsoe

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
R ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4, STATISTIC COUNTER : 1
:Select FA(DTAL)on the function bar | 5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112
5. Is parameter displayed "History(Not Present) fault"?

NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
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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, con-
tamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair”
procedure.

Go to "Component Inspection" procedure

COMPONENT INSPECTION  eccssoa

VISUALLY CHECK INTAKE VALVE CONTROL SOLENOLD

1. Ignition "OFF".

2.  Remove the intake valve control solenoid from the engine.

3. Visually check the Spool Column of intake valve control solenoid for contamination.

4. Connect 12V and a ground to 2 and 1 of the solenoid(Component side). Verify that spool column move to left as
shown in the figure.

5. Disconnect 12V and verify that spool column move to original condition.

B00113
6. Has a problem been found?
YES

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

Go to next step as below
CHECK INTAKE VALVE CONTROL SOLENOID RESISTANCE
1. Ignition " OFF".
2. Disconnect intake valve control solenoid connector.

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

Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2~74 60 140 8.0 ~9.2
10 50 6.5~77 70 158 8.3 ~95
20 68 6.8 ~ 8.0 80 176 8.6 ~9.8
30 86 71~ 83 90 194 8.9 ~10.1
40 104 7.4 ~ 8.6 100 212 9.0 ~ 104
50 122 7.7 ~ 8.9

<C166>

1. Intake Valve Control
2. Battery Voltage

B00114
4. s resistance within the specification?

=S

Go to next step as below

Replace the intake valve control solenoid and go to "Verification of Vehicle Repair" procedure

CHECK THE SUSPECTED AREA

1. Check the following items
* Intake valve control solenoid filter for sticking or contamination
» Engine oil and it's level
» Engine oil filter
2. Is there any problem?
YES
Repair or replace the intake valve control solenoid and go to "Verification of Vehicle Repair" procedure

Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  erersan0

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused
by interference from other electrical systems, and mechanical or chemical damage.
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2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  kcsaeass
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

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

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

M=)

System performing to specification at this time. Clear the DTC

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

GENERAL DESCRIPTION  eesssce

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the exhaust camshaft. There
is no variation in valve timing of the exhaust cam because the exhaust camshaft is driven by the timing belt. The timing of
the intake cam is varied by the relative operation the CVVT vane to the housing. This system helps the engine decrease
exhaust gases and increase engine power and fuel economy by changing the valve open / close timing of the intake
camshatft.

DTC DESCRIPTION  eparesso

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

DTC DETECTING CONDITION  easrzsp1

Item Detecting Condition Possible Cause

e Monitor Camshaft position in the full retard

DTC Strate
9y condition or during CVVT control

e No failure on oil control valve

Enable Conditions | ® Battery voltage 11V e Abnormal installation of
e CVVT control state ="Ready" or "Adap- camshaft
tation" or "Enable” e Abnormal installation of
crankshaft
e Actual measured camshaft position in full retard e Abnormal installation of

position ("Ready" or "Adaptation") is out of 105 ~ 145 °CRK | tone wheel
e Camshaft position in "Enable" condition is
out of 70 °CRK ~ 140 °CRK

Threshold Value

Diagnostic Time e 8 Sec.

MONITOR DTC STATUS  eserewr

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

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

4. Read "DTC Status" parameter
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1.4 AMBIENT CONDITIONS
To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
[B] ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar 5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC
PART DTAL HELP
B00112
5. Is parameter displayed "History(Not Present) fault"?

[LJ| NOTE

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

YES

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

procedure.

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  egseases

1.

Timing Inspection

1) Set up an oscilloscope as follows :

Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

2) Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is
missing refer to sample waveforms as below.
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Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(mmissing tooth)

B00161

3) Is the signal waveform normal?
YES

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

Check the following items.
» Alignment of the timing belt
» Alignment of the camshaft timing chain

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

VERIFICATION OF VEHICLE REPAIR  ecsocess

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  ecisciae

HO2S Connector (B1/S1)

EGQES01N

GENERAL DESCRIPTION  esaserse

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

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

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

DTC DETECTING CONDITION  espascos

Item Detecting Condition Possible Cause
DTC Strategy ° Evalgate 02 sensor.element temperature via
measuring element resistance
e Sensor preheating and full heating phases finished e Related fuse blown or missing
e Time after start elapsed:240 sec. e Heater control circuit
Enable Conditions e 11V Battery voltage 16V open or short
e 1% Heater power 99% e Power supply circuit open
e Exhaust gas temp. model 650°C (1,202°F) or short
Threshold Value e 02 sensor Element Resistance 2100 Ohm e Contact resistance in
connectors
Diagnostic Time e 5 min. e Faulty HO2S
Fail-Safe e EVAP. emission control function is controlled
in minimum operation mode
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SPECIFICATION

EB9EOBES

Front HO2S Heater Front HO2S Heater
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
20 68 9.2 400 752 17.7
100 212 10.7 500 932 19.2
200 392 13.1 600 1,112 20.7
300 572 14.6 700 1,292 22.5
SCHEMATIC DIAGRAM  es2asres
[Connection Information]
HO2S (UP) 4 PCM Terminal Connected to Function
1 PCM Terminal 43 Signal
J-| H -| | 3 '8 - HO2S HEATER 2 PCM Terminal 59 Ground
) 2 . 3 PCM Terminal 8 Heater Control
g 59 - HO2S GROUND -
4 Main Relay Battery Voltage

743 - HO2S SIGNAL

After Main Relay

[CONNECTOR]
HO2S Harness side connector

PCM side terminal

10

11

* (14| % | *

17)18

22

23

26

* (29

30

31|32 % | % | %

* |37|38|39

42

45 47

48

50(51|52| % |54

55|56 58

60

61|62

X [* | * O

64 66

67

68

69|70(71|72|73

* |75(76|77

80|81

C130-1

B00307
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SIGNAL WAVEFORM  Eisise7s

GEMERAL ZENSOH 5.8 Y 188 nS

MIN: B65.9nU MAX: 15.4 U

[2E

~1@

3% [zoon] [curs] [R-ST] [MENU] [HELP|

The HO2S requires a minimum temperature to provide a closed loop fuel control system. So HO2S contains the
heater element to reduce its warming-up time and ensure its performance during all driving conditions. The HO2S
heater should be always ON after engine start. The ECM controls this heater element by duty cycle. The main relay
supplies voltage to the heater and the ECM provides a ground circuit for activating the heater. The illustration is the
signal waveform at idle after HO2S heater completes warming-up.

EFKD0004

MONITOR DTC STATUS  eesssasr

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[P] ENGINE
:Select engine

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D 1~ D

B00112

5. Is parameter displayed "History(Not Present) fault"?
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[LJ|NoTE

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

YES

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

Go to "W/Harness Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  esseciro

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

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

3. Has a problem been found?
YES

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

Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  ercerooc
1. Ignition "OFF".

2. Disconnect HO2S connecto.

3. Ignition "ON" & Engine "OFF"

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

Specification : Approx. B+

5. Is voltage display near the specified value?

YES

Go to "Control Circuit Inspection” procedure.

Check for an open in the power supply circuit between the main relay and the HO2S
Especially check for "10A Sensor fuse" is installed and not blown.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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CONTROL CIRCUIT INSPECTION  ecsszear

1. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect PCM connector

3) Measure resistance between terminals 3 of the HO2S heater harness connector and 8 of the PCM harness
connector.

Specification : Approx 0Q

4) Is resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in control circuit.

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

Specification : infinite

2) s resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to power in control circuit.
1) Reconnect the PCM connector.
2) Ignition "ON" & Engine "OFF"

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

Specification : Approx 0V

4) Is voltage within the specification?
YES

Go to "Component Inspection™" procedure.

Repair open or short to ground in control circuit and go to "Verification of Vehicle Repair" procedure
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COMPONENT INSPECTION

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

SPECIFICATION

E9CC9CA9

Front HO2S Heater Front HO2S Heater
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
20 68 9.2 400 752 17.7
100 212 10.7 500 932 19.2
200 392 131 600 1,112 20.7
300 572 14.6 700 1,292 22.5
<C127>
1. Signal
2. Ground

3. Heater Control
4. Battery Voltage

2. Is HO2S heater resistance display near the specified value?

B00306

Check for poor connection between PCM and component: backed out terminal, improper mating, broken locks or

poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair” procedure.
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VERIFICATION OF VEHICLE REPAIR exsi1118

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  ess1802

Refer to DTC P0030.

GENERAL DESCRIPTION  eoisepss

Refer to DTC P0030.

DTC DESCRIPTION  erracees

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

DTC DETECTING CONDITION  eeseooes

Item Detecting Condition Possible Cause
DTC Strategy e Check short circuit to ground on front HO2S heater line
- e Battery voltage 10V e Related fuse blown or mis;ing
Enable Conditions | / 1% Heater power 99% e Open or short to ground in
power supply or control harness
Threshold Value e Short to ground e Contact resistance in
Di tie Ti connectors
lagnostic Time e 10 sec. e Faulty HO2S
Fail-Safe e Heater open loop control

SPECIFICATION  eecesess

Front HO2S Heater Front HO2S Heater
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
20 68 9.2 400 752 17.7
100 212 10.7 500 932 19.2
200 392 13.1 600 1,112 20.7
300 572 14.6 700 1,292 22.5

SCHEMATIC DIAGRAM  eeeszsss

Refer to DTC P0030.

SIGNAL WAVEFORM  es7ss2r0

Refer to DTC P0030.

MONITOR DTC STATUS  eaoseo

Refer to DTC P0030.
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TERMINAL AND CONNECTOR INSPECTION  epasssao

Refer to DTC P0030.

POWER SUPPLY CIRCUIT INSPECTION  eiasroso

1. Ignition "OFF".

2. Disconnect HO2S sensor connecto.

w

Ignition "ON" & Engine "OFF"

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

Specification : Approx. B+

5. Is voltage display near the specified value?
YES

Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  errr7e27

1. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect PCM connector

3) Measure resistance between terminals 3 of the HO2S heater harness connector and 8 of the PCM harness
connector.

Specification : Approx 0Q

4) s resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in control circuit.

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

Specification : infinite
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2) s resistance within the specification?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  e2a08a35

Refer to DTC P0030.

VERIFICATION OF VEHICLE REPAIR  er216e%0

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

COMPONENT LOCATION

Refer to DTC P0030.

GENERAL DESCRIPTION

Refer to DTC P0030.

DTC DESCRIPTION

E3ACEFC3

EAF7DD5A

E4A1FBDF

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

DTC DETECTING CONDITION

E921CA6C

Item

Detecting Condition

Possible Cause

DTC Strategy

on front HO2S heater line

e Check open or short circuit to battery line

Enable Conditions

e Battery voltage 10V

e 1% Heater power 99%

Threshold Value

e Open or short to Battery

Diagnostic Time

e 10 sec.

Fail-Safe

e Heater open loop control

e Open or short to battery
in control harnesss

e Contact resistance in
connectors

e Faulty HO2S

SPECIFICATION

ED2FA874

Front HO2S Heater Front HO2S Heater
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
20 68 9.2 400 752 17.7
100 212 10.7 500 932 19.2
200 392 13.1 600 1,112 20.7
300 572 14.6 700 1,292 22.5

SCHEMATIC DIAGRAM

Refer to DTC P0030.

SIGNAL WAVEFORM

Refer to DTC P0030.

MONITOR DTC STATUS

Refer to DTC P0030.

EFEDBDE7

EE26B2FF

EBC7F094
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TERMINAL AND CONNECTOR INSPECTION  ecarssrs

Refer to DTC P0030.

CONTROL CIRCUIT INSPECTION  ei7aesos

1. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect HO2S and PCM connectors

3) Measure resistance between terminals 3 of the HO2S heater harness connector and 8 of the PCM harness
connector.

Specification : Approx 0Q

4) Is resistance within the specification?
=S

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to battery in control circuit.
1) Reconnect the PCM connector.
2) Ignition "ON" & Engine "OFF"

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

Specification : Approx 0V

4) Is voltage within the specification?
YES

Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  epocosi7

Refer to DTC P0030.

VERIFICATION OF VEHICLE REPAIR eawoses

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

COMPONENT LOCATION  ecss7ere

HO2S (B1/S2)

EGQES501M

GENERAL DESCRIPTION  eosroser

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

DTC DESCRIPTION  esscapes

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

DTC DETECTING CONDITION  esccoses

Item Detecting Condition Possible Cause
DTC Strategy ° Evalgate 02 sensor.element temperature via
measuring element resistance
e Sensor preheating and full heating phases finished e Related fuse blown or missing
e Time after start elapsed:240 sec. e Heater control circuit
Enable Conditions e 11V Battery voltage 16V open or short
e 1% Heater power 99% e Power supply circuit open
e Exhaust gas temp. model 650°C (1,202°F) or short
Threshold Value e 02 sensor Element Resistance 1100 Ohm e Contact resistance in
connectors
Diagnostic Time e 5 min. e Faulty HO2S

Fail-Safe e EVAP. emission control function is controlled
in minimum operation mode
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SPECIFICATION  esseaca

Rear HO2S Heater Rear HO2S Heater
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
20 68 9.2 500 932 19.2
100 212 10.7 600 1,112 20.7
200 392 13.1 700 1,292 22.5
300 572 14.6 800 1,472 25.1
400 752 17.7 900 1,652 26.5
SCHEMATIC DIAGRAM  esrscrrs
HO2S (DOWN) PCM [Connection Information]
I 3 Terminal Connected to Function
_|-| |- —I 4 it o (DOWN) 1 PCM Terminal 37 Ground
L ? 2 PCM Terminal 42 HO2S Signal
i 2 { [42 - HO2S GROUND 3 Main Relay Battery Voltage
1 . 4 PCM Terminal 9 HO2S Heater(DOWN)
137 - HO2S SIGNAL
¥
After Main Relay
[CONNECTOR]
HO2S Harness side connector PCM side terminal
6|78 |@][10]12] x| x[1a] x| x[17]18] % | x [21]22]23]24] 5|4
% (26(27| % [29]30(31(32| % | | % | x |@|38|39| % | | @43 .
% [45| % |47|48| % |50|51|52| % [54|55|56| % [58(59|60|61|62
* |64|65|66|67|68|69(70|71|72|73| % |75|76|77|78| * |80|81 2|1
C125 C130-1

B00361
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SIGNAL WAVEFORM  eacreses

GEMERAL ZENSOH 5.8 Y 188 nS

MIN: B65.9nU MAX: 15.4 U

[2E

~1@

3% [zoon] [curs] [R-ST] [MENU] [HELP|

The HO2S requires a minimum temperature to provide a closed loop fuel control system. So HO2S contains the
heater element to reduce its warming-up time and ensure its performance during all driving conditions. The HO2S
heater should be always ON after engine start. The ECM controls this heater element by duty cycle. The main relay
supplies voltage to the heater and the ECM provides a ground circuit for activating the heater. The illustration is the
signal waveform at idle after HO2S heater completes warming-up.

EFKD0004

MONITOR DTC STATUS  essroz00

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[P] ENGINE
:Select engine

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D 1~ D

B00112

5. Is parameter displayed "History(Not Present) fault"?
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[LJ|NoTE

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

M=)

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eszro007

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

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

3. Has a problem been found?

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

Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  esosesac
1. Ignition "OFF".

2. Disconnect HO2S sensor connecto.

3. Ignition "ON" & Engine "OFF"

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

Specification : Approx. B+

5. Is voltage within the specification?

YES
Go to "Control Circuit Inspection” procedure.

Check for an open in the power supply circuit between the main relay and the HO2S
Especially check for "10A Sensor fuse" is installed and not blown.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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CONTROL CIRCUIT INSPECTION  ero7nsis

1. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect PCM connector

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 9 of the PCM harness
connector.

Specification : Approx 0Q

4) Is resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in control circuit.

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

Specification : infinite

2) s resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to power in control circuit.
1) Reconnect the PCM connector.
2) Ignition "ON" & Engine "OFF"

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

Specification : Approx 0V

4) Is voltage within the specification?
YES

Go to "Component Inspection™" procedure.

Repair open or short to ground in control circuit and go to "Verification of Vehicle Repair" procedure
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COMPONENT INSPECTION  eccrosee

1. Ignition "OFF".

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

SPECIFICATION

Temp.( ) Temp.( ) R(laqar HOZS Heater Temp.( ) Temp.( ) Rear I_—|OZS Heater
esistance(Q) Resistance(Q)
20 68 9.2 500 932 19.2
100 212 10.7 600 1,112 20.7
200 392 131 700 1,292 22.5
300 572 14.6 800 1,472 25.1
400 752 17.7 900 1,652 26.5
<C125>
1. Ground
2. Signal

3. Battery Voltage
4. Heater Control

3. Is resistance within the specification?

YES

B00366

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

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

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0037 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 2)

COMPONENT LOCATION  esp2eero

Refer to DTC P0036.

GENERAL DESCRIPTION  eresasrc

Refer to DTC P0036.

DTC DESCRIPTION  eceppsos

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

DTC DETECTING CONDITION  eorceoos

Item Detecting Condition Possible Cause
DTC Strategy e Check short circuit to ground on front HO2S heater line
- e Battery voltage 10V e Related fuse blown or mis_sing
Enable Conditions e 1% Heater power 99% e Open or short to ground in
power supply or control harness
Threshold Value e Short to ground e Contact resistance in
Di fie Ti connectors
iagnostic Time e 10 sec. e Faulty HO2S
Fail-Safe e Heater open loop control

SPECIFICATION  essacra2

Rear HO2S Heater Rear HO2S Heater
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
20 68 9.2 500 932 19.2
100 212 10.7 600 1,112 20.7
200 392 131 700 1,292 22,5
300 572 14.6 800 1,472 25.1
400 752 17.7 900 1,652 26.5

SCHEMATIC DIAGRAM  e7ecren

Refer to DTC P0036.

SIGNAL WAVEFORM  ezesssse

Refer to DTC P0036.

MONITOR DTC STATUS  eseiome0

Refer to DTC P0036.
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TERMINAL AND CONNECTOR INSPECTION  eporess

Refer to DTC P0036.

POWER SUPPLY CIRCUIT INSPECTION  ererion

1. Ignition "OFF".

2. Disconnect HO2S sensor connecto.

w

Ignition "ON" & Engine "OFF"

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

Specification : Approx. B+

5. Is voltage within the specification?
YES

Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  e4soeese

1. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect the PCM connector

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 9 of the PCM harness
connector.

Specification : Approx 0Q

4) s resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in control circuit.

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

Specification : infinite
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2) s resistance within the specification?

YES

Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  earsa0s7

Refer to DTC P0036.

VERIFICATION OF VEHICLE REPAIR  essssroa

Refer to DTC P0036.
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FUEL SYSTEM

IDTC P0038 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 2)

COMPONENT LOCATION  eorsaire

Refer to DTC P0036.

GENERAL DESCRIPTION  ecsese2s

Refer to DTC P0036.

DTC DESCRIPTION  ercespso

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

DTC DETECTING CONDITION  easercse

ltem Detecting Condition

Possible Cause

DTC Strate
9y on front HO2S heater line

e Check open or short circuit to battery line

e Battery voltage 10V

Enable Conditions
e 1% Heater power 99%

Threshold Value e Open or short to battery

Diagnostic Time e 10 sec.

Fail-Safe e Heater open loop control

e Open or short to battery
in control harness

e Contact resistance in
connectors

e Faulty HO2S

SPECIFICATION  eseieace

Rear HO2S Heater Rear HO2S Heater
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
20 68 9.2 500 932 19.2
100 212 10.7 600 1,112 20.7
200 392 131 700 1,292 225
300 572 14.6 800 1,472 25.1
400 752 17.7 900 1,652 26.5

SCHEMATIC DIAGRAM  eensarcs

Refer to DTC P0036.

SIGNAL WAVEFORM  ee2seose

Refer to DTC P0036.

MONITOR DTC STATUS  esiscser

Refer to DTC P0036.
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TERMINAL AND CONNECTOR INSPECTION  eeorpaca

Refer to DTC P0036.

CONTROL CIRCUIT INSPECTION  es20se78

1. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect HO2S and PCM connectors.

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 9 of the PCM harness
connector.

Specification : Approx 0Q

4) Is resistance within the specification?
=S

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in control circuit.
1) Reconnect the PCM connector.
2) Ignition "ON" & Engine "OFF".

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

Specification : Approx 0V

4) Is resistance within the specification?
YES

Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  escaosee

Refer to DTC P0036.

VERIFICATION OF VEHICLE REPAIR eiroasrs

Refer to DTC P0036.
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[DTC P0076 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 1) |

COMPONENT LOCATION  eci769ns

Intake Valve Control Solenoid

EGQE603M

GENERAL DESCRIPTION  eszsz6n2

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

DTC DESCRIPTION  er2oscac

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

DTC DETECTING CONDITION  Eiesozzs

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical check

Enable Conditions | ® 100mS after ignition key ON e Shortto ground in control circuit
e 10  Battery voltage 16 e Contact resistance in

Threshold Value connectors
e Short to ground e Faulty Intake Valve Control

Diagnostic Time e 2 seconds. Solenoid

Fail-Safe e No intake valve control solenoid activity

SPECIFICATION  eorocras

Intake valve control solenoid Normal Parameter
Insulation Resistance (Q) above 50
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2~74 60 140 8.0 ~9.2
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10 50 6.5~ 77 70 158 83~95
20 68 6.8 ~ 8.0 80 176 8.6 ~9.8
30 86 7.1 ~8.3 90 194 89~ 101
40 104 7.4 ~ 8.6 100 212 9.2 ~104
50 122 7.7 ~ 8.9
SCHEMATIC DIAGRAM  eaopreca
[Connection Information]
) PCM
Intake Valve Co.rlnrol Solenoid Terminal Connected to Function
[11 - Intake valve 1 PCM Terminal 11 Control
m 2 control solenoid -
After Main Relay 2 Main Relay Battery Voltage
[CONNECTOR]
IVCS Harness side connector PCM side terminal
678|910/ @]x|x[14] x| x[17]18] % [ % [21]22]23]24] 5] 4
* (26|27 % |29|30|31|32| x [ % | x| # |37[38(39| x| %« |42|43 3
% |45| % |47|48| % [50(51|52| % |54|55|56| % |58|59|60|61|62
* |64(65(66(67(68(69(70(71(72(73|* |75|76|77|78| % [80(81 2|1
C166 C130-1

B00761
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SIGNAL WAVEFORM  esospcco

B Wy (EES OEF 18v RN v S M 18v

B:

B [zoon] [curs] [nENo] [RECD] [MENU] [zooM | [CURS | [MEMO| [RECD | [MENU|

A Intake valve control solenoid, B : Engine speed
The intake valve control solenoid is operated by the duty control of the PCM.
Duty ratio of the Intake valve control solenoid increases with engine speed & load

B00762

MONITOR DTC STATUS  escoeecc

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

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

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

o & 3D+

B00112

5. Is parameter displayed "History(Not Present) fault"?
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[LJ|NoTE

- History (Not Present) fault : DTC occurred but has been cleared.

- Present fault : DTC is occurring at present time.

=S

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

procedure.

Go to "Component Inspection" procedure

COMPONENT INSPECTION

1. Ignition "OFF".

E80AE9DD

2. Disconnect intake valve control solenoid connector.

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

SPECIFICATION

Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2~74 60 140 8.0~9.2
10 50 65~77 70 158 83~95
20 68 6.8 ~ 8.0 80 176 8.6 ~9.8
30 86 71~ 83 90 194 8.9 ~10.1
40 104 7.4 ~ 8.6 100 212 9.2 ~104
50 122 7.7 ~ 8.9
<C166>

1. Intake Valve Control
2. Battery Voltage

4. s resistance within specification?

YES

Go to next step as below.

B00763
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Check intake valve control solenoid for contamination, deterioration, or damage. Substitute with a known-good
solenoid and check for proper operation. If the problem is corrected, replace solenoid and then go to "Verification of
Vehicle Repair" procedure.

POWER SUPPLY CIRCUIT INSPECTION  essiz66a
1. Ignition "ON" & Engine "OFF"

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

Specification : Approx. B+

3. Is voltage within specification?

YES

Go to "Control Circuit Inspection” procedure.

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

CONTROL CIRCUIT INSPECTION  esrazas

1. Measure resistance between terminal 1 of the intake valve control solenoid harness connector and chassis ground.

Specification : Infinite

2. Is resistance within specification?

YES

Go to "Terminal and Connector Inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esesaies

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

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

3. Has a problem been found?

YES

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

VERIFICATION OF VEHICLE REPAIR  esrocors
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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[DTC P0077 INTAKE VALVE CONTROL SOLENOID CIRCUIT HIGH (BANK 1) |

COMPONENT LOCATION  eag7o249

Refer to DTC P0076

GENERAL DESCRIPTION  espozsss

Refer to DTC P0076.

DTC DESCRIPTION  eo7a770s

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

DTC DETECTING CONDITION  epeescec

ltem Detecting Condition Possible Cause
DTC Strate Electrical check
9y * ectrical chec e Open or short to battery
Enable Conditions 100mS after ignition key ON in control circuit _
e 10 Battery voltage 16 e Contact resistance in
connectors

Threshold Value e Open or short to battery e Faulty Intake Valve Control
Diagnostic Time e 2 seconds. Solenoid

SPECIFICATION  esceesro

Intake valve control solenoid Normal Parameter

Insulation Resistance (Q) above 50
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2 ~7.4 60 140 8.0 ~9.2
10 50 6.5~77 70 158 83~95
20 68 6.8 ~ 8.0 80 176 8.6 ~9.8
30 86 7.1~83 90 194 8.9 ~10.1
40 104 7.4 ~ 8.6 100 212 9.2 ~104
50 122 7.7 ~ 8.9

SCHEMATIC DIAGRAM  ee7oeses

Refer to DTC P0076.

SIGNAL WAVEFORM  eerpiess

Refer to DTC P0076.
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MONITOR DTC STATUS  eressasc

Refer to DTC P0076.

COMPONENT INSPECTION  Ee12n02re

Refer to DTC P0076.

CONTROL CIRCUIT INSPECTION  erscasss

1.

Ignition "OFF".
Disconnect intake valve control solenoid and PCM connectors.
Ignition "ON".

Measure voltage between terminals 1 of the intake valve control solenoid connector and chassis ground.

Specification : Below 0.5V

5.

Is voltage within specification?
YES

Go to "Terminal and Connector Inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ecspsors

Refer to DTC P0076.

VERIFICATION OF VEHICLE REPAIR  eososerr

Refer to DTC P0076.



FLA -82 FUEL SYSTEM

DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eeooocas

r>)~

'--'

,, ((( lll»

“‘."\\ ( ( MAFS & IATS

mﬂ\ ///

EGQE501T

GENERAL DESCRIPTION  eisns2as

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 PCM uses this information to determine the injection duration and ignition timing for
the desired air/fuel ratio.

DTC DESCRIPTION  escasor

The PCM compares the actual measured Mass Air Flow signal to the modeled Mass Air Flow value and sets the DTC
P0101 when the difference between these two value is too high or too low with lambda deviation in opposite direction.
The PCM illuminates the MIL on the second consecutive driving cycle that the diagnostic runs and fails.

The modeled Mass Air Flow value is determined by engine speed, throttle angle and ICA duty.

DTC DETECTING CONDITION  esansr26

ltem Detecting Condition Possible Cause
DTC Strategy e Compare calculated MAF with MAF signal o
e Dirty air cleaner.
e No relevant failure e Oil Cap or Dipstick missing
Enable Conditions e 11 < Battery voltage = 16V or not installed correctly.
e Lambda control active e Air leak in intake SyStem.
e Contact resistance in
Threshold Value e Calculated MAF - Measured MAF > 300 mg/rev connectors.

Diagnostic Time | e 200 revolutions. e Faulty MAFS or TPS
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SPECIFICATION

ED8414BB

Test Comdition MAF(V) MAF(kg/h) TPS(V) TPS( )
Idle 0.6 ~1.0 11.66 ~ 19.85 0.2 ~ 0.8 0.71 ~ 1.38
3000 rpm 1.7~ 2.0 43.84 ~ 58.79 - -
W.O.T - - 43~ 4.8 0.2 ~34
SCHEMATIC DIAGRAM  erisp2aa
MAFS [Connection Information]
n 2 After Main PCM
3 " Relay . Terminal Connected to Function
1+160 - MAFS signal R
I 4 s 1 PCM Terminal 48 Sensor ground
" P"‘i‘ 1156 - IATS signal 2 Main Relay Battery Voltage
— 45 8- GND N
- Ex 3 PCM Terminal 60 MAFS signal
4 Power ground Ground
5 PCM Terminal 56 IATS signal
[CONNECTOR]
MAFS Harness side connector PCM side terminal
6|7]8]010]11]x|x[1a] x| x[17]18] % | x [21]22]23]24] 5|4
7 P \,O * |26(27| % [29(30|31({32| % | x| x| # |37|38|39| % | ¥ 42|43 3
. 3&3 ‘ * [45| % |47|@| % |50|51|52| x |54|55|@ | % |58|59| @|61|62
o
* [64|65(66|67(68(69(70|71(72|73|%* |75|76|77|78| % |80|81 2|1
C113 C130-1
B01011
SIGNAL WAVEFORM  eszs0sco
1.3 CURRENT DATA 1.3 CURRENT DATA 1.3 FLIGHT RECORD
4 4105 | THROPTLE P.SENSOR(V) v &
n b
® | MASS AIR FLOW(V) 0.70 V ® | MASS AIR FLOW(V) 113V
%  ENGINE SPEED 699 rpm #  ENGINE SPEED 862 rpm
0.0 \—/—\ma A
5.0 | Mass AIR FLOW(V) v
r1x | part| [FurL| [HELP! [GRPH| [RcRD| | ['Fix | [PaRt| [FuLL] [HELP| (GRPH! [RcRD| | [LisT [T-39] [Fix | HoME!

| Fig 2] | Fig 3|
Fig 1) Normal value with idle after warm up : Approx. 0.6~1.0V
Fig 2) Normal value with idle after warm up and A/C "ON" : Signal increases proportionally with engine load
Fig 3) Normal value with accelerating and decelerating : The MAFS and TPS signals increase at the same time with accelerating

and decrease with releasing accelerator pedal

B01012
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MONITOR DTC STATUS  enzpeecs

(LI noTE

If any codes relating to TPS or MAFS are stored, do ALL REPAIRS associated with those codes before proceeding
with further troubleshooting.

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

n

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

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

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

[LI| NOTE

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

=S

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

Go to next step as below.

AIR CLEANER INSPECTION

1. Check air cleaner condition. Is air cleaner clogged with dirt?

YES
Replace air cleaner and go to "Verification of Vehicle Repair" procedure.

Go to "Air Leakage Inspection" procedure

AIR LEAKAGE INSPECTION  esesraso

1. Check Check intake tube, breather hose and MAFS for source of any air leaks. Are there any cracks in intake tube,
MAFS or breather hose.

2. Verify Verify oil cap and dipstick are properly installed and oil cap screwed on completely.

3. Has a problem been found?
YES

Repair or Replace as necessary and go to "Verification of Vehicle Repair" procedure.
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Go to "TPS Inspection" procedure

TPS INSPECTION
1. Ignition "ON" & Engine "OFF".

2. Install Scantool and monitor the "THROTTLE P.SENSOR(V)" parameter on the Scantool data list.

Specification :
Approx. 0.25~0.80V(Closed throttle Valve)
Approx 4.0~4.4V(Wide Open Throttle)

3. Is"THROTTLE P.SENSOR(V)" within specification?

YES

Go to "Terminal and Connector Inspection” procedure.

Inspect TP sensor and W/harness and repair or replace as necessary. Go to "Verification of Vehicle Repair"
procedure

TERMINAL AND CONNECTOR INSPECTION  esesriee

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

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

3. Has a problem been found?

YES

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

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  eescares
1. Engine "ON".

2. Install Scantool and monitor the "MASS AIR FLOW(V)" parameter on the Scantool data list.

Specification : Approx. 0.6 ~ 1.0V at idle & No load

3. Is MAF sensor voltage near the specified value?

=S

Check for poor connection between PCM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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Check MAF for contamination, deterioration, or damage. Substitute with a known-good MAF and check for proper
operation. If the problem is corrected, replace MAF and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eroscerc

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT

COMPONENT LOCATION  epseaceo

Refer to DTC P0101.

GENERAL DESCRIPTION  eoospzro

Refer to DTC P0101.

DTC DESCRIPTION  ess2a99c

PCM sets DTC P0102 if the PCM detects signal voltage lower than the possible range of a properly operating MAF sensor.

DTC DETECTING CONDITION  einseeoc

Item Detecting Condition Possible Cause
DTC Strate
ad * \Voltage range check e Open or short to ground
. 11 < Battery voltage < 16V in signal circuit.
Enable Conditions | ® : -
° Engine Speed > Approx' 540 rpm [ ] Open n pOWer Supply circuit.
e Contact resistance in
Threshold Value e Measured MAF 2 kg/h connections.

e Faulty MAF sensor.

Diagnostic Time e 10 revolutions.

SPECIFICATION  ecesraoe

Test Comdition MAF(V) MAF(kg/h) TPS(V) TPS( )
Idle 0.6 ~1.0 11.66 ~ 19.85 0.2 ~0.8 0.71 ~ 1.38
3000 rpm 1.7~ 20 43.84 ~ 58.79 - -
W.O.T - - 43 ~ 4.8 0.2 ~34

SCHEMATIC DIAGRAM  esrs2200

Refer to DTC P0101.

SIGNAL WAVEFORM  esoacona

Refer to DTC P0101.

MONITOR DTC STATUS  eroesee:

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

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

4. Read "DTC Status" parameter
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D A~ 1D -

B00112
Is parameter displayed "History(Not Present) fault"?

(LI noTE

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

=S

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eseiccae

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

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

Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  eassrace

1.

Ignition "OFF".
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2. Disconnect MAF sensor connector.
3. Ignition "ON" & Engine "OFF"

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

Specification : Approx. B+

5. Is voltage within the specification?

YES

Go to "Signal Circuit Inspection” procedure.

Check for an open or short to ground in the power supply circuit between the MAF sensor and main relay. Repair
as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  epapsra1
1. Check for open in signal harness.

1) Ignition "OFF".

2) Disconnect PCM connector.

3) Measure resistance between terminals 3 of sensor harness connector and 60 of the PCM harness connector.

Specification : Approx. 0Q

4) s resistance within the specification?

YES

Go to next step as below

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

2. Check for short to ground in signal harness.

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

Specification : Infinite

2) s resistance within the specification?

YES
Go to "Component Inspection" procedure.

Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair”
procedure.
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COMPONENT INSPECTION  easos58

Refer to DTC P0101.

VERIFICATION OF VEHICLE REPAIR  essrocos

Refer to DTC P0101.
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IDTC P0103 MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT

COMPONENT LOCATION  es2aene0

Refer to DTC P0101.

GENERAL DESCRIPTION  eiresss2

Refer to DTC P0101.

DTC DESCRIPTION  essssecr

PCM sets DTC P0103 if the PCM detects signal voltage higher than the possible range of a properly operating MAF
sensor.

DTC DETECTING CONDITION  essscecc

Item Detecting Condition Possible Cause
DTC Strate
9y e \oltage range check e Open in ground harness.
Enable Conditions | ® 10 = Battery voltage < 16V e Short to battery in signal
e Engine speed  Approx. 540 rpm harness.
e Contact resistance in
Threshold Value e Measured MAF 650 kg/h connections.

Diagnostic Time | e 10 revolutions. e Faulty MAF sensor.

SPECIFICATION  eoceacsa

Test Comdition MAF(V) MAF(kg/h) TPS(V) TPS( )
Idle 0.6 ~1.0 11.66 ~ 19.85 0.2 ~0.8 0.71 ~ 1.38
3000 rpm 1.7~20 43.84 ~ 58.79 - -
W.0.T - - 43~ 4.8 0.2 ~34

SCHEMATIC DIAGRAM  eopspeca

Refer to DTC P0101.

SIGNAL WAVEFORM  esroarsn

Refer to DTC P0101.

MONITOR DTC STATUS  eaeeers

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  ecicreer

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused
by interference from other electrical systems, and mechanical or chemical damage.
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2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

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

Go to "Ground Circuit Inspection” procedure.

GROUND CIRCUIT INSPECTION  egrsrira
1. Ignition "OFF".
2. Disconnect MAF sensor connector.

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

Specification : Approx. 0Q

4. s resistance within the specification?

=S
Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  eersagson
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

3. Is MAF sensor voltage within the specification?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eszo0aeo

Refer to DTC P0101.
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VERIFICATION OF VEHICLE REPAIR  eonoseso

Refer to DTC P0101.
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DTC P0O111 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eeapoero

10
—
o———— MAFS&IATS g
4
‘- E;
T £
k4]
0
[0]
x
01k
1 n 1 n 1 n J
-40 0 40 80 120 (‘C)
-40 32 104 176 248 (°F)
/ // // Intake air temperature ("C/°F)

EGQES590B

GENERAL DESCTIPTION  esasr9ss

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 5V power source in the PCM is supplied to the IATS via
a resistor in the PCM. That is, the resistor in the PCM and the thermistor in the IATS are connected in series. When
the resistance value of the thermistor in IATS changes according to the intake air temperature, the signal voltage also
changes. Using this signal, the information of the intake air temperature, the PCM corrects basic fuel injection duration
and ignition timing.

DTC DESCRIPTION  essores

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

E5119C9A

Item

Detecting Condition

Possible Cause

DTC Strategy

Check intake air temperature signal stuck.

Enable Conditions

Time after engine start > 300sec.
Coolant temp. > 76 (169 )
Coolant temp. increasing after start > 40 (104 )
Vehicle speed < 5km/h(3 mph)

No relevant failure

Threshold value

minimum air temp.

e Difference between intake air temp. at stat and
1.5 (34.7 ) and difference
between maximum air temp. and intake air temp.

e Contact resistance in
connections.
e Faulty IAT sensor

at statand 1.5 (34.7 )
Diagonostic Time e 5 sec.
SPECIFICATION  eozaceas
Temp.(°C) Temp.(°F) Resistance(kQ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 14.26 ~ 16.02 40 104 1.11 ~1.19
0 32 5.50 ~ 6.05 60 140 0.57 ~ 0.60
20 68 235~ 254 80 176 0.31 ~ 0.32
SCHEMATIC DIAGRAM  ezsicons
IATS [Connection Information]
2 After Main PCM
3 " Relay L Terminal Connected to Function
1160 - MAF SIGNAL -
[ - 4 . Poner GNE 1 PCM Terminal 48 Sensor ground
-{ 'P"—E'_l) T .5_6 IATS SIGNAL 2 Main Relay Battery Voltage
i B 3 PCM Terminal 60 MAFS signal
4 Power ground Ground
5 PCM Terminal 56 IATS signal
[CONNECTOR]
IATS Harness side connector PCM side terminal
6|78 [9|10(11| % | % |14| * | % |17(18| % | *|21|22|23|24 5|4
Y S = \,o * |26(27| % |29(30|31(32| % | * | x | % [37|38|39| x| % [42|43
|<>‘ % |45| % |47|@| % |50|51|52| % |54|55|@ | x |58|59| @] 61|62 3
o
* |64(65|66|67(68|69(70|71(72|73| % |75|76|77|78| *|80|81 2|1
C113 C130-1
BO1112
MONITOR DTC STATUS  eropzeis
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.
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3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

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

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

MO L B WD

B00112

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

[LJ| NOTE

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

YES

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

Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  esrren1s

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

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.
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3. Has a problem been found?

M=)

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

Go to "Component Inspection™ procedure .

COMPONENT INSPECTION  esoo123
1. Ignition "OFF"
2. Disconnect IATS connector.

3. Measure resistance between terminals 1 and 5 of the sensor connector(Component side).

SPECIFICATION

Temp.(°C) Temp.(°F) Resistance(kQ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 14.26 ~ 16.02 40 104 111~ 1.19
0 32 5.50 ~ 6.05 60 140 0.57 ~ 0.60
20 68 2.35 ~ 2.54 80 176 0.31 ~0.32
<C113>
[e) 1. Sensor Ground
2. Battery Voltage
1 X2 X3 (4 )5 3. MAFSdSignaI
VNN NN 4. Groun
A1 (¢) 5. IATS Signal

B01111

4. s resistance within the specification?

=S

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

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

VERIFICATION OF VEHICLE REPAIR  ecososc

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT

COMPONENT LOCATION  e2zs2sr

Refer to DTC P0111.

GENERAL DESCTIPTION  esis0sco

Refer to DTC P0111.

DTC DESCRIPTION EBDD104B

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

DTC DETECTING CONDITION  ereeizoc

Item Detecting Condition Possible Cause

DTC Strategy

Voltage range check.

e Short to ground in signal

6 Battery voltage 16V

Enable Conditions . harness.
e After 60 seconds from engine start e Contact resistance in
Threshold value e Measured intake air temperature 142 (287 ) connections

e Faulty IAT sensor

Diagonostic Time e 5 seconds.

SPECIFICATION  eccescsr

Temp.(°C) Temp.(°F) Resistance(kQ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 14.26 ~ 16.02 40 104 1.11 ~ 1.19
0 32 5.50 ~ 6.05 60 140 0.57 ~ 0.60
20 68 2.35 ~ 2.54 80 176 0.31 ~ 0.32

SCHEMATIC DIAGRAM  eesevase

Refer to DTC P0O111.
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SIGNAL WAVEFORM  es7asees

Approx. 2.59V at 48°C(118°F)

Fig 2) Short to ground in signal circuit : Approx. 0V

Fig 1) Signal decteases with increasing sensor temperature and increases with decreasing sensor temperature :

1.3 CURRENT DATA 1.3 CURRENT DATA
A A
B "l .
» | INT.AIR TEMP.SNSR 48.0 °C
¥ Y
FIX | [PART| [FULL| |HELP| |GRPH| |[RCRD) FIX | [PART| |[FULL]| [HELP| [GRPH| [RCRD]

MONITOR DTC STATUS  ecosrre2

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

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

B00121

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

frame data or enable conditions.

4. Read "DTC Status" parameter

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[P] ENGINE
:Select engine

:Select F4(DTAL)on the funct

|—> DIAGNOSTIC TROUBLE CODES

ion bar

1.4 AMBIENT CONDITIONS

o O b WD+

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

5. Is parameter displayed "History(Not Present) fa

[L| NOTE

ult"?

- History (Not Present) fault : DTC occurred but has been cleared.

- Present fault : DTC is occurring at present

time.

B00112
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YES
Fault is intermittent caused by poor contact in the sensor’s and/or the PCM'’s connector, which was repaired but

PCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair"

procedure.

Go to "Monitor Scantool Data" procedure

MONITOR SCANTOOL DATA  Esnassses
1. Ignition "ON" & Engine "OFF".
2. Disconnect IAT sensor connector.

3. Connect Scantool and monitor the "INT.AIR TEMP. SNSR(V)" parameter on the Scantool data list.

Specification : Approx. 5V

1.3 CURRENT DATA

il INT.AIR TEMP.SNSR(V) 4.96 V

* | INT.AIR TEMP.SNSR 48.8 °C

o

¥

| FIX | [PART| [FULL| [HELP| [GRPH| [RCRD|

Bo1121
4. s displayed IAT data near the specified value.?
YES
Possibility of sensor malfunction. Go to "Component Inspection” procedure.

Possibility of signal circuit short to ground. Go to next step as below.

SIGNAL CIRCUIT INSPECTION  eoasasee
1. Ignition "OFF".
2. Disconnect IATS connector.

3. Measure resistance between terminal 5 of the sensor harness connector and chassis ground.

Specification : Infinite
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1.3 CURRENT DATA 1.3 CURRENT DATA
F i
Bl INT.AIR TEMP.SNSR(V) 259V ol E INT.AIR TEMP.SNSR(V) 496 V i
* [ INT.AIR TEMP.SNSR 48.0°C
¥ L
FIX | |PART| |FULL| |HELP| |GRPH| |[RCRD| FIX | |PART| |FULL| |HELP| |GRPH| |[RCRD]
Fig 1) Signal decteases with increasing sensor temperature and increases with decreasing sensor temperature :
Approx. 2.59V at 48°C (118°F)
Fig 2) Short to ground in signal circuit : Approx. 0V

B01122

4. Is resistance within the specification?

YES

Go to "Terminal and Connector Inspection” procedure.

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

TERMINAL & CONNECTOR INSPECTION  e2s0800a

Refer to DTC P0111.

COMPONENT INSPECTION  esreoess

Refer to DTC P0111.

VERIFICATION OF VEHICLE REPAIR  eiscasac

Refer to DTC P0111.
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[IDTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  ess2nces

Refer to DTC P0111.

GENERAL DESCRIPTION  ese2seso

Refer to DTC P0111.

DTC DESCRIPTION  esscaro

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

DTC DETECTING CONDITION  e7err7e0

Item Detecting Condition Possible Cause

DTC Strategy e \oltage range check

e 6 Battery voltage 16V
e After 60 seconds from engine start

Enable Conditions

e Short to battery in signal
Threshold Value e Measured intake air temperature  -46 (-51 ). harness
e Open in signal or ground circuit

Diagnostic Time e 5 seconds e Contact resistance in
e No failure detected on ECTS connections
- The limp home value of IATS depends on e Faulty IAT sensor
Fail-Safe engine coolant temperature.

e Failure detected on ECTS
- PCM controls with mapping data.

SPECIFICATION  ezenznor

Temp.(°C) Temp.(°F) Resistance(kQ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 14.26 ~ 16.02 40 104 1.11 ~ 1.19
0 32 5.50 ~ 6.05 60 140 0.57 ~ 0.60
20 68 2.35 ~ 2.54 80 176 0.31 ~ 0.32

SCHEMATIC DIAGRAM  erers210

Refer to DTC P0111.
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SIGNAL WAVEFORM  eai40013

1.3 CURRENT DATA 1.3 CURRENT DATA
F i
Bl INT.AIR TEMP.SNSR(V) 2.59V oll B INT.AIR TEMP.SNSR(V) 4.96 V N
¥ | INT.AIR TEMP.SNSR 48.0 °C
L ¥
FIX | |PART| |FULL| |HELP| |GRPH| [RCRD| FIX | |PART| |FULL| |HELP| |GRPH| |[RCRD]
Fig 1) Signal decteases with increasing sensor temperature and increases with decreasing sensor temperature :
Approx. 2.59V at 48°C (118°F)
Fig 2) Short to ground in signal circuit : Approx. 0V

B01122

MONITOR DTC STATUS  erepieeo

Refer to DTC P0111.

MONITOR SCANTOOL DATA  &csoocso

1. Ignition "ON" & Engine "OFF".

2. Disconnect IATS connector.

3. Connect Scantool and monitor the "INT.AIR TEMP. SNSR(V)" parameter on the Scantool data list.

4. Jumper the terminals 1 and 5 of the sensor harness connector together.

Specification : Approx. 0V

1.3 CURRENT DATA

il INT.AIR TEMP.SNSR(V) 0.00 V

o=

¥

| F1X | [PART| [FULL| [HELP| [GRPH| [RCRD|

B01132

5. Is IAT data near the specified value.?
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YES
Possibility of sensor malfunction. Go to "Component Inspection” procedure.

Go to next step as below.
6. Jumper the terminal 5 of the IATS harness connector to chassis ground.

7. Read "INT.AIR TEMP. SNSR(V)" parameter on the Scantool.

Specification : Approx. 0V

8. Is displayed IAT data near the specified value.?
YES
Possibility of open in IATS ground circuit. Go to "Ground circuit inspection” procedure.

Possibility of open or short to battery in IAT signal circuit. Go to "Signal Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  epspoece
1. Ignition "OFF".
2. Disconnect PCM connector.

3. Measure resistance between terminals 1 of the sensor harness connector and 48 of the PCM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?
=S

Go to "Terminal and Connector Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  esgosnss

1. Check for open in signal circuit.

1) Measure resistance between terminals 5 of the sensor harness connector and 56 of the PCM harness connector.

Specification : Approx. 0Q
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2) Is resistance within the specification?

=S

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to battery in signal circuit.
1) Ignition "ON" & Engine "OFF".

2) With IATS and PCM connector still disconnected, measure voltage between terminals 5 of sensor harness con-
nector and 56 of the PCM harness connector.

Specification : Approx. 0V

3) Is voltage within the specification?

YES

Go to "Terminal and Connector Inspection” procedure.

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

TERMINAL & CONNECTOR INSPECTION  e7ossecs

Refer to DTC P0111.

COMPONENT INSPECTION  ez63spse

Refer to DTC P0111.

VERIFICATION OF VEHICLE REPAIR  esoaozer

Refer to DTC P0111.
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DTC P0116 ENGINE COOLANT TEMPERATURE CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eaercsen

ECTS

EGQE501F

GENERAL DESCTIPTION  e7sazess

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

DTC DESCRIPTION  eposeser

The purpose of this diagnosis is to detect a stuck coolant temperature signal. The diagnostic function checks whether after
a variation of the calculated coolant temperature also a variation of the measured coolant temperature is detected.PCM
sets DTC P0116 when the variation of measured engine coolant temperature from engine start is smaller than threshold
while variation of calculated coolant temperature by PCM is greater than threshold.

DTC DETECTING CONDITION  earmice2

Item Detecting Condition Possible Cause

DTC Strategy e Check coolant temperature signal stuck.

Enable Conditions * No ECTS failure

* 6 Battery voltage 16V e Contact resistance in
e TCOmodel increase  Threshold But TCOmeas connections.
Threshold value increase  Threshold (Threshold depends on e Faulty ECT sensor

Coolant start temp.

Diagonostic Time e 10~30 minutes
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SPECIFICATION

E66C813B

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

-20 -4 14.13~16.83 40 104 1.15

0 32 5.79 60 140 0.59

20 68 2.31~2.59 80 176 0.32

SCHEMATIC DIAGRAM  erasoscs
ECTS PCM [Connection Information]
1 Terminal Connected to Function
[31- ECTS SIGNAL
1 PCM Terminal 31 ECTS signal

2
— to Cluster 2

Cluster

- El 3 {73-GND 3

PCM Terminal 73

Sensor ground

[CONNECTOR]

ECTS Harness side connector

PCM side terminal

[ N 67891011*~kl4**1718~k*212223245|4
* (26|27 % [29(30|@|32| x | % | % | = |37|38(39| % | x |42|43 2
@)@)@) % |45| % |47|48| % |50|51|52| % |54|55|56 | % |58|59|60| 61|62
* |64|65|66|67|68|69|70|71|72| @| * |75|76|77|78| * | 80|81 2|1
C104 C130-1
B01161
SIGNAL WAVEFORM  esccceas
COOLANT TEMP.SNSR 208

e X @-9°C(16°F)

2.9v @ 37°C(98°F)

3.7v @ 18°C(64°F)

1.1v @ 86°C(186°F)

Signal decreases with increasign sensor temperature
and increases with decreasing sensor temperature

A01161
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MONITOR DTC STATUS  essarace

(LI NoTE

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

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
(B ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112
5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

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

M=)

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

Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  escioano

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

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.
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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  eesseosc
1. Ignition "OFF"
2. Disconnect ECTS connector

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

SPECIFICATION

Temp.(°C) Temp.(°F) Resistance(kQ ) Temp.(°C) Temp.(°F) Resistance(kQ )
-20 -4 13.13~16.83 40 104 1.15
0 32 5.79 60 140 0.59
20 68 2.31~2.59 80 176 0.32
<C104>
u L 1. ECTS Signal

2. To Cluster
cee 3. Sensor Ground

o

4. s resistance within the specification?

M=)

B01162

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

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

VERIFICATION OF VEHICLE REPAIR  eosreon

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION

Refer to DTC P0116.

GENERAL DESCRIPTION

Refer to DTC P0116.

DTC DESCRIPTION

E8ES59FDF

E931AC5D

ED3E7156

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

DTC DETECTING CONDITION

EBASB6EE

Item

Detecting Condition

Possible Cause

DTC Strategy

e \oltage range check

Enable Conditions

e 6  Battery voltage 16V
e After 60 seconds from engine start in case of
short circuit to B+ or open circuit

Threshold value

e Measured coolant temperature

138 (280 ).

Diagonostic Time

e 5 sec.

Fall Safe

e The limp-home value of ECTS depends on
intake air temperature.

e Short to ground in signal

harness

e Contact resistance in

connections.

e Faulty ECT sensor

SPECIFICATION

EE1F7CE2

Temp.(°C) Temp.(°F) Resistance(kQ ) Temp.(°C) Temp.(°F) Resistance(kQ )
-20 -4 14.13~16.83 40 104 1.15
0 32 5.79 60 140 0.59
20 68 2.31~2.59 80 176 0.32

SCHEMATIC DIAGRAM

Refer to DTC P0116.

EC1641EC
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SIGNAL WAVEFORM  eosossso

COOLANT TEMP.SNSR 208 1.3 CURRENT DATA
F Y
A&V e-9C(ET) dl| COOLANT TEMP.SNSR(V) 0.80 V .
2.9v @ 37°C(98°F)
3
3.7v @ 18°C(64°F)

1.1v @ 86°C(186°F) x
, FIX | [PART| |FULL| [HELP| |GRPH| [RCRD]
Fig
Fig 1) Signal decreases with increasing sensor temperature and increases with decreasign sensor temperature.
Fig 2) Short to ground in signal circuit : Approx. OV

B01171

MONITOR DTC STATUS  esicenss

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[F] ENGINE
:Select engine

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

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

[« TS -~ O~ Y G

B00112
5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

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

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

Go to "Monitor Scantool Data" procedure.

MONITOR SCANTOOL DATA  Esecicas
1. Ignition "ON" & Engine "OFF".
2. Disconnect ECTS connector.

3. Connect Scantool and monitor the "COOLANT TEMP. SNSR(V)" parameter on the Scantool data list.

Specification : Approx. 5V

1.3 CURRENT DATA

F

el COOLANT TEMP.SNSR(V) 496V b

¥

| FIX | |PART| |[FULL| |HELP| |GRPH| |RCRD|

B01172
4. |Is ECTS parameter near the specified value?
YES
Possibility of sensor malfunction. Go to "Component Inspection” procedure.

Possibility of signal circuit short to ground. Go to next step as below.

SIGNAL CIRCUIT INSPECTION  essisaac
1. Ignition "OFF".

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

Specification : Infinite

3. Is resistance within the specification?
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M=)

Go to "Terminal and Connector Inspection” procedure.

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

TERMINAL & CONNECTOR INSPECTION  ererorae

Refer to DTC P0116.

COMPONENT INSPECTION  ezoz8es0

Refer to DTC P0116.

VERIFICATION OF VEHICLE REPAIR  esozrcea

Refer to DTC P0116.
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IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT

COMPONENT LOCATION

Refer to DTC P0116.

GENERAL DESCRIPTION

Refer to DTC P0116.

DTC DESCRIPTION

EEC9EFFB

EFADFC78

E4F3DA8F

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

DTC DETECTING CONDITION

E5FAEGF4

Item

Detecting Condition

Possible Cause

DTC Strategy

e \oltage range check

Enable Conditions

e 6  Battery voltage 16V
e After 110 seconds from engine start in case of
short circuit to B+ or open circuit

Threshold value

e Measured coolant temperature

46 (-51 ).

Diagonostic Time

e 5 sec.

Fall Safe

e The limp-home value of ECTS depends on
intake air temperature.

e Short to ground in signal

harness

e Contact resistance in

connections.

e Faulty ECT sensor

SPECIFICATION

EO01AC30F

Temp.(°C) Temp.(°F) Resistance(kQ ) Temp.(°C) Temp.(°F) Resistance(kQ )
-20 -4 14.13~16.83 40 104 1.15
0 32 5.79 60 140 0.59
20 68 2.31~2.59 80 176 0.32

SCHEMATIC DIAGRAM

Refer to DTC P0116.

E27A31A6
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SIGNAL WAVEFORM  erosssis

20S 1.3 CURRENT DATA
i
iy -4V 6-9'Cl16F) % .
2.9v @ 37°C(98°F)
3
3.7v @ 18°C(64°F)
1.1v @ 86°C(186°F) Y

, FIX | [PART| |FULL| [HELP| |GRPH| [RCRD]

Fig

Fig 2) Open in signal or ground circuit : Approx. 5V

Fig 1) Signal decreases with increasing sensor temperature and increases with decreasign sensor temperature.

MONITOR DTC STATUS  ecssseis

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

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

B01184

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[F] ENGINE
:Select engine

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

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

[« TS -~ O~ Y G

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

(L] NOTE

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

B00112
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YES
Fault is intermittent caused by poor contact in the sensor’s and/or the PCM’s connector, which was repaired but

PCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair"

procedure.

Go to "Monitor Scantool Data" procedure.

MONITOR SCANTOOL DATA  erronsss

=

Ignition "ON" & Engine "OFF".
2. Disconnect ECTS connector .

3. Connect Scantool and monitor the "COOLANT TEMP. SNSR(V)" parameter on the Scantool data list.

4. Jumper the terminals 1 and 3 of the sensor harness connector together.

Specification : Approx. 0V

1.3 CURRENT DATA

il COOLANT TEMP.SNSR(V) 0.00 V

F
u

¥

| F1x | [PART| [FULL| |[HELP| |GRPH| [RCRD|

B01186

5. Is ECTS parameter near the specified value?
YES
Possibility of sensor malfunction. Go to "Component Inspection” procedure.
Possibility of signal circuit short to ground. Go to "W/Harness Inspection" procedure.

6. Jumper the terminal 1 of the sensor harness connector to chassis ground.

7. Read the "COOLANT TEMP. SNSR(V)" parameter on the Scantool.

Specification : Approx. 0V

8. Is displayed ECT data near the specified value.?
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YES
Possibility of open in ECTS ground circuit Go to "Ground Circuit Inspection” procedure.

Possibility of open or short to battery in ECTS signal circuit. Go to "Signal Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  eprp7as?
1. Ignition "OFF".
2. Disconnect PCM connector.

3. Measure resistance between terminals 3 of the sensor harness connector and 73 of the PCM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?
YES
Go to "Terminal and connector Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  esacsszo

1. Check for open in signal circuit.

1) Measure resistance between terminals 1 of the sensor harness connector and 31 of the PCM harness connector.

Specification : Approx. 0Q

2) s resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to battery in signal circuit.
1) Ignition "ON" & Engine "OFF".

2) Measure voltage between terminals 1 of the sensor harness connector and 31 of the PCM harness connector.

Specification : Approx. 0V

3) Is voltage within the specification?
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YES
Go to "Terminal and Connector Inspection” procedure.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL & CONNECTOR INSPECTION  eocraeeo

Refer to DTC P0116.

COMPONENT INSPECTION  easeseen

Refer to DTC P0116.

VERIFICATION OF VEHICLE REPAIR  eepssc:

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

COMPONENT LOCATION  eszzronn

Signal Voltage (V)

1 J
0 20 40 60 80 100

Throttle Position Aagle (deg)

EGQE502D

GENERAL DESCTIPTION  ess3s000

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

DTC DESCRIPTION  esrasciz

The PCM compares the actual measured Mass Air Flow signal with the modeled Mass Air Flow value to detect implausible
TPS signal. Because throttle position is one of key parameters in determining the modeled MAF. The modeled Mass Air
Flow value is determined by engine speed, throttle angle and ISCA duty. The DTC P0121 is set when the difference
between these two value is too high or too low with lambda deviation in same direction for a certain time.
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DTC DETECTING CONDITION  eceeenss

ltem Detecting Condition Possible Cause

DTC Strategy e Compare calculated MAF with MAF signal

No relevant failure
Enable Conditions e 11 < Battery voltage < 16
Lambda control active

e Contact resistance in

Threshold value e Calculated MAF-Measured MAF 300 mg/rev
connectors
Diagonostic Time e 200 revolutions e Faulty TP Sensor(TPS)
e Throttle position is determined by engine
Fall Safe speed and MAF.
e EVAP. emission control function is controlled
in minimum operation mode
SPECIFICATION  e7ansos
TPS Fully Closed Fully Open
Throttle Angle (%) 0~0.5° 86°
Signal Voltage (V) 0.2~0.8v 4.3~4.8V
Terminal 1 and 2 0.71 ~ 1.38kQ at all temperature 2.7kQ at all temperature
Resistance(kQ ) )
Terminal 2 and 3 1.6 ~ 2.4 at all throttle position
SCHEMATIC DIAGRAM  Eesisace2
[Connection Information]
__TPS PCM
3 | Terminal Connected to Function
. L45 \F;gEiFéiNCE 1 PCM Terminal 32 TPS signal
: | | 1 E32—TPS SIGNAL 2 PCM Terminal 38 Sensor ground
* 2 ; 3 PCM Terminal 45 Reference Voltage
{38-GND
[CONNECTOR]
TPS Harness side connector PCM side terminal

6|78 |9 (10(11| % |* |14 | x| *x|17|18

* 26|27 % [29(30(31|@| % | % | % | % |37 39| % | % |42(43
* |@| % |47|48| % |50|51|52| % |54|55|56 58|59|60 61|62
*

64(65(66|67|68(69(70|71|72(73| % |75|76|77|78| *|80|81 2|1

* | @ *

C159 C130-1

B01211
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SIGNAL WAVEFORM

MONITOR DTC STATUS

5.

EFO09FCCB

1.3 FLIGHT RECORD 1.3 FLIGHT RECORD

5.0 THROTTLE P.SENSOR(V) \ id| 13 THROTTLE P.SENSOM &
[ | [ |

0.0 \—4”’~-\\~f\———\F—‘——\/—/-\—~——~.-_f——————~. 0-0

5.0 MASS AIR FLOW(V) \Y, 1.3 THROTTLE P.SENSOR °

/——
M
0.0 ¥| 00 L
[LIST | [1-39] [Fix_|[Homg | [LIST] [71] TFix | HOME

Fig 1) Normal value with accelerating and decelerating : The MAFS and TPS signals increase at the
same time with accelerating and decrease with releasing accelerator pedal
Fig 2) Signal increases proportionally with throttle opening angle

EBD5A146

(L] NOTE

B01212

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

with further troubleshooting.

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

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

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

frame data or enable conditions.

Read "DTC Status" parameter.

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
I—»m ENGINE

:Select engine

DIAGNOSTIC TROUBLE CODES

:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

oo A W D+

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

B00112
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[LJ| NOTE

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

=S

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

Go to "Air Leakage Inspection" procedure.

AIR LEAKAGE INSPECTION  epssaoas
1. Visually/physically inspect the following items:
- Vacuum hoses for splits, kinks and improper connections.

- EVAP system for leakage.
- PCV hose for proper installation.

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

=)

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

Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  earssror

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

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

3. Has a problem been found?

YES

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

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  eeresceo
1. Ignition "OFF" .

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

Specification : Approx. 1.6 ~ 2.4 kQ at all throttle position

<C159>

1. TPS Signal
2. Sensor Ground
3. Reference Voltage

B01213

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

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

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

<C159>

1. TPS Signal
2. Sensor Ground
3. Reference Voltage

B01214

6. Is resistance within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  esicaee

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
LOW INPUT

COMPONENT LOCATION  Ev40s072

Refer to DTC P0121.

GENERAL DESCTIPTION  esoaerrs

Refer to DTC P0121.

DTC DESCRIPTION  esaroore

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

DTC DETECTING CONDITION  eorpisea

Item Detecting Condition Possible Cause
DTC Strategy e \oltage range check
Enable Conditions e 6 < Battery voltage < 16V e Open in power supply harness

e Short to ground in power
Threshold value e \oltage 0.14V supply or signal harness.
Di fic Ti e Contact resistance in
lagonostic Time e 1 sec. connectors
Fall Safe e Throttle position is determined by function of engine | ® Faulty TP Sensor
speed, mass air flow and idle duty.

SPECIFICATION  eeoseon

TPS Fully Closed Fully Open
Throttle Angle (%) 0~0.5° 86°
Signal Voltage (V) 0.2~0.8Vv 4.3~4.8V
Terminal 1 and 2 0.71 ~ 1.38kQ at all temperature 2.7kQ at all temperature
Resistance(kQ ) )
Terminal 2 and 3 1.6 ~ 2.4 at all throttle position

SCHEMATIC DIAGRAM  erspeeie

Refer to DTC P0121.
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SIGNAL WAVEFORM  eazs7p14

_ 1.3 FLIGHT RECORD B | 1.3 CURRENT DATA ¥ 1.3 CURRENT DATA ¥
5.0 |[THROTTILE p.s::nson(/vl_—v i | i | i
mll Rl THROTTLE P.SENSOR(V) 0.00 v (Rl i

= |THROTTLE P.SENSOR 00 - | THROTTLE P.SENSOR 00

0.0
119.5 | THROTTLE P.SENSOR

/_

. - o T L T

LIST [T-71] | FIX | \HOME! | F1x | lpART| |FULL| |HELP| |GRPH! |RCRD| FIX | |[PART| | FULL| | HELP| | GRPH| RCRD|
m | Fig 2 |

Fig 1) signal increases proportionally with throttle opening angle
Fig 2) Short to ground in signal circuit/Open in power supply circuit : Approx. OV
Fig 3) Short to ground in power supply circuit : Approx. OV

B01221

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

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
[B] ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1

:Select F4(DTAL)OI1 the function bar 5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

1

B00112

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

NOTE

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

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

Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  eiscoosa

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

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

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

Go to "Power Supply Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  eocasrca
1. Ignition "OFF".

2. Disconnect TPS connector.

3. Ignition "ON" & Engine "OFF".

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

Specification : Approx. 5V

5. Is voltage within the specification?
YES
Go to "Signal Circuit inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  excsiocs
1. Ignition "ON"

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



FLA -130 FUEL SYSTEM

Specification : Approx. 5V

3. Is voltage within the specification?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  epsszsss

Refer to DTC P0121.

VERIFICATION OF VEHICLE REPAIR  eo1200s7

Refer to DTC P0121.
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DTC P0123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  ezon0s10

Refer to DTC P0121.

GENERAL DESCTIPTION  epsezess

Refer to DTC P0121.

DTC DESCRIPTION  ecor2aet

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

DTC DETECTING CONDITION  eraserse

Item Detecting Condition Possible Cause
DTC Strategy e \oltage range check
Enable Conditions e 6 =< Battery voltage =< 16V e Openin signal or ground circuit.
Threshold value o Voltage 4.86 V e Shortto battery in signal circuit.

e Contact resistance in

Diagonostic Time e 1 sec. connectors.
e Faulty TP sensor.

e Throttle position value is determined by function of

Fall Safe i ) :
engine speed, mass air flow and idle duty.

SPECIFICATION  eaesrscs

TPS Fully Closed Fully Open
Throttle Angle (%) 0~0.5° 86°
Signal Voltage (V) 0.2~0.8Vv 4.3~4.8V
Terminal 1 and 2 0.71 ~ 1.38kQ at all temperature 2.7kQ at all temperature
Resistance(kQ ) )
Terminal 2 and 3 1.6 ~ 2.4 at all throttle position

SCHEMATIC DIAGRAM  e7sse2sa

Refer to DTC P0121.
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SIGNAL WAVEFORM  eseponsr

1.3 FLIGHT RECORD 1.3 CURRENT DATA
5.0 |THROTTLE P.SENSO&L—V & &
ol B THROTTLE P.SENSOR(V) 496 V u
» |THROTTLE P.SENSOR 00 -
» |ADAPTED TP SENSOR 29.90 °
0.0
119.5 | PHROTTLE P.SENSOR °
/§
0.0 L L |
LIST [T-71] | FIX | [HOME] FIX | |[PART| [FULL| |HELP| |GRPH| |RCRD|
Fig 1) Signal increases proportionally with throttle opening angle
Fig 2) Open in signal or ground circuit : Approx. 5V

B01231

MONITOR DTC STATUS  ecopsenc

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

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

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D L b WD+

B00112

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

[L| NOTE

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

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

Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  e2saises

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

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

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

Go to "Ground Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  esgosser
1. Ignition "OFF".

2. Disconnect TPS connector.

3. Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

5. Is voltage within the specification?

M=)

Go to step "Signal Circuit Inspection" procedure.

Check the ground circuit for an open.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  espsoaeo

1. With connector still disconnected, measure voltage between terminal 1 of the sensor harness connector and chassis
ground.
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Specification : Approx. 5V

2. Is voltage within the specification?

YES
Go to "Component Inspection" procedure.

Possibility of open or short to power in signal circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

COMPONENT INSPECTION  ercs2o0e

Refer to DTC P0121.

VERIFICATION OF VEHICLE REPAIR  escooces

Refer to DTC P0121.
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DTC P0125 INSUFFICIENT COOLANT TEMPERATURE FOR CLOSED LOOP
FUEL CONTROL

COMPONENT LOCATION  eeaepso

ECTS

EGQE501F

GENERAL DESCTIPTION  escoissc

An Engine Coolant Temperature Sensor (ECTS) monitors the temperature of the coolant. This input is used by the PCM
for engine control and as an enabling criteria for related diagnostics. The air flow coming into the engine is accumulated
and used to determine if the engine has been driven within conditions that would allow the engine coolant to heat up
normally to the thermostat regulating temperature. If the coolant temperature does not reach regulating temperature of
the thermostat, diagnostics that use engine coolant temperature as enabling criteria, may not run when expected.This
DTC will set when there has been excessive time to reach a minimum coolant temperature required for closed loop fuel
control.

DTC DESCRIPTION  eisosnsr

The purpose of this diagnosis is to monitor the minimum coolant temperature that enables lambda closed loop control
after start. Minimum coolant temperature to run lambda control must be reached before the threshold time predetermined
according to intake air temperature at start. If the lambda control is not active because of low engine coolant temperature
within predetermined minimum time after start, the PCM sets DTC P0125.
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FUEL SYSTEM

DTC DETECTING CONDITION

EE5E3709

Item

Detecting Condition

Possible Cause

DTC Strategy

e Check time to closed loop control start with
coolant temperature model.

Enable Conditions

e Minimum time after engine start versus intake

air temperature at start :

1) 2minutes for intake air temp.

2) 5minutes for -7 (19°F)
10 (50°F)

e 6  Battery voltage(V) 16

10 (50°F)
Intake air temp.

Threshold value

e Measured coolant temperature  5°C(41°F) When
modeled coolant temperature 5 (41°F)

Diagonostic Time

e Immediate.

Fall Safe

e Calculated engine coolant temperature is

used for engine control.

e Cooling/Condenser fan is active with MAX speed.
e EVAP. emission control function is controlled

in minimum operation mode.

e Contact resistance in
connectors.

e Faulty cooling system.
e Faulty thermostat.

e Faulty ECT sensor.

SPECIFICATION

EAF44DA2

[ECTS]
Temp.(°C) Temp.(°F) Resistance(kQ)

-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
[THERMOSTAT]

Thermostat Normal Parameter

Valve Opening Temp.

80~84°C(176~183°F)

Valve Closing Temp.

77°C(170.6°F)

Full Open Lift

Above 10mm at 95°C(203°F)
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SCHEMATIC DIAGRAM  kcseesar
ECTS PCM [Connection Information]
1 |[31 - ECTS SIGNAL Terminal Connected to Function
5 1 PCM Terminal 31 ECTS signal
|:- =to Cluster
2 Cluster
3 {73 - GND 3 PCM Terminal 73 Sensor ground
[CONNECTOR]
ECTS Harness side connector PCM side terminal
] u 6|7]8]|910]11] | x[14] x| |17]18] % | |21]22|23]24] 5] 4
% [26(27| % |29(30 (@ |32 % | x | % | % [37|38|39| % | % |42|43 3
m * |45| % |47|48| % |50(51|52| % |54|55|56| % [58|59(60|61|62
% |64(65|66|67(68(69|70|71|72|@ | % |75|76|77| 78| * | 80|81 2|1
C104 C130-1

SIGNAL WAVEFORM  ercraass

COOLANT TEMP.SNSR 20S

__4.4v @-9°C(16°F)

2.9v @ 37°C(98°F)

3.7v @ 18°C(64°F)

1.1v @ 86°C(186°F)

Signal decreases with increasign sensor temperature
and increases with decreasing sensor temperature

MONITOR DTC STATUS  eossaso

NOTE

B01251

A01161

If any codes relating to ECTs are stored, do ALL REPAIRS associated with those codes before proceeding with this

troubleshooting.

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

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter.
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1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D A~ 1D -

B00112

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

(L] NOTE

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

=S

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

Go to "Cooling System Inspection” procedure.
COOLING SYSTEM INSPECTION
1. Check cooling system coolant level and fill if low.
2. Check for a proper cooling system operation. Especially check that cooling and condenser fan working normally.
3. Remove the thermostat and check the following items:
- Stuck or damaged
- Verify the temperature at which the valve begins to open.

Valve opening temperature : 80~84°C(176~183.2°F)
Valve opening temperature : 95°C(203°F)

4. is a problem found?

YES

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

Go to next step as below.
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TERMINAL & CONNECTOR INSPECTION  exoress2

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused

by interference from other electrical systems, and mechanical or chemical damage.

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

damage.

3. Has a problem been found?

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

Go to "Component Inspection™ procedure.

COMPONENT INSPECTION  esacesaz
1. Ignition "OFF" .
2. Disconnect ECTS connector.

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

SPECIFICATION

Temp.(°C) Temp.(°F) Resistance(kQ ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 14.13~16.83 40 104 1.15
0 32 5.79 60 140 0.59
20 68 2.31~2.59 80 176 0.32

4. Is resistance within the specification?
<C104>

1. ECTS Signal
2. To Cluster

oee 3. Sensor Ground

o

YES

B01253

Check for poor connection between PCM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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Check ECTS for contamination, deterioration, or damage. Substitute with a known-good ECTS and check for
proper operation. If the problem is corrected, replace ECTS and then go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR  eiccraco

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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|DTC P0130 HO2S CIRCUIT (BANK 1/ SENSOR 1)

COMPONENT LOCATION  escooesr

HO2S Connector (B1/S1)

EGQES501IN

GENERAL DESCRIPTION  eoassser

The HO2S is used to supply the PCM with information regarding the composition of the air/fuel mixture. The HO2S is
positioned in the exhaust pipe ahead of the TWC. To measure the oxygen content, the HO2S requires a supply of ambient
air as a reference. Since this is supplied through the wiring, the lead must not be clamped or damaged in any other
way. The HO2S produces a voltage that varies between 0.1V and 0.9V under normal operating conditions. The Engine
Control Module (PCM) monitors this voltage and determines if the exhaust gas is lean or rich. If the voltage input at the
PCM is under approx. 0.45V the exhaust is lean, and if the voltage input is over approx. 0.45V the exhaust is rich. The
PCM constantly monitors the HO2S signal during closed loop operation and compensates for a rich or lean condition by
decreasing or increasing injector pulse width as necessary.

DTC DESCRIPTION  ep2ssszs

PCM sets DTC P0130 if the PCM detects that the front HO2S signal circuit is open.
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DTC DETECTING CONDITION  eesscaca

ITEM DETECTING CONDITION POSSIBLE CAUSE

DTC Strategy e \oltage range check

e Sensor preheating and full heating
phases finished

e Modelled exhausr gas temp,
Enable Condition 600°C(1112°F)

e Lambda control active

e No relevant failure

e Battery voltage 10V

Open in signal harness.

Open in ground harness.
Contact resistance in connectors.
Faulty Heated O2 Sensor(HO2S).

Casel) e Lambda control not active within
Threshold | the defined time

Case2) | Value e 049V Down HO2S 0,37V and
sensor element resistance 60 KQ

Casel) Diagnostic | ® 30~100 sec. depending on start temp.

Case2) | Time e 10 sec.

SCHEMATIC DIAGRAM  ecorsecy

[Connection Information]

HO2S (UP) beM _
4 | Terminal Connected to Function
3 1 PCM Terminal 43 Signal
1 1 1 :8 - HO2S HEATER
5 2 PCM Terminal 59 Ground
| 159 - HO2S GROUND 3 PCM Terminal 8 Heater Control
. Main Rela
8 23 - HO2S SIGNAL 4 y Battery Voltage
1)
After Main Relay
[CONNECTOR]
HO2S Harness side connector PCM side terminal

7 @]9 |10]11] % | % |14 % | % [17]18] % | % |21]22]23]24] 5] 4
26(27| % [29]30(31(32| x | * | % | % [37(38(39| x | x |42| @
45| % [47(48| % |50(51 (52|  [54|55(56| « [58|@|60|61|62

6465|166 |67(68|69|70|71|72|73| % |75|76|77|78| x |80|81 2|1

X [* | * O

C130-1

B01301
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SIGNAL WAVEFORM  esssascs

1.3 CURRENT DATA 1.3 CURRENT DATA
1100 02 SNSR VOLT.(B1/S1) mV F Y
a8l 02 SNSR VOLT.(B1/S1) 4100mV »
0.0
L
FIX FIX | [PART| |[FULL| [HELP| |GRPH| |[RCRD)
Fig 1) Normal value with idle after warm up : Signal is switching from rich(above 0.45V) to lean(below 0.45V)
a minimum of 3 times in 10 seconds
Fig 2) Open in signal circuit with ignition ON : Approx. 0.4~0.5V

B01302

MONITOR DTC STATUS  esaessco

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
[R ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4, STATISTIC COUNTER : 1
:Select FA(DTAL)on the function bar | 5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112

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

(L] NOTE

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

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

Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  esrosapa

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

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

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

Go to "Ground Circuit Inspection” procedure.

GROUND CIRCUIT INSPECTION  esascssc
1. Ignition "OFF".
2. Disconnect HO2S and PCM connectors.

3. Measure resistance between terminals 2 of the sensor harness connector and 59 of the PCM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?
YES

Go to "Signal circuit inspection" procedure.

Repair open in the ground circuit and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  enoecors

1. Measure resistance between terminals 1 of the HO2S harness connector and 43 of the PCM harness connector.

Specification : Approx. 0Q

2. Is resistance within the specification?
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M=)

Go to "Component Inspection” procedure.

Repair open in the ground circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  episssea

1. Visually/physically inspect following items:
- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery
coating and this will result in a but false voltage signal.
If contamination is evident on the HO2S, replace contaminated sensor and go to next step.

2. Warm up the engine to normal operating temperature and check that HO2S signal is active.

3. Connect Scantool and monitor the "O2 SNSR VOLT. (B1/S1)" parameter on the Scantool data list.

Specification : Verify signal is switching from rich(above 0.45V) to lean(below 0.45V) a minimum of
3 times in 10 seconds (voltage will vary between 0.1 and 0.9V).

4. Is sensor switching properly?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  ecrerars

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

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

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  eep7seor

Refer to DTC P0130.

GENERAL DESCRIPTION  ebcsceno

Refer to DTC P0130.

DTC DESCRIPTION  escoicoa

The control unit of the linear oxygen sensor built inside the PCM monitors short circuit errors on all front Heated Oxygen
Sensor (HO2S) control lines and the PCM sets P0131 with short circuit to ground.

DTC DETECTING CONDITION  eoaonaze

ITEM DETECING CONDITION POSSIBLE CAUSE
DTC Strategy e \oltage Range check
e Lambda regulation on Maximum Limit(50%)
Enable Conditions e Canister Purge valve closed
e Battery voltage 10V
e No relevant failure

Threshold Value e Sensor voltage 0,02 V and

) Short to ground in signal harness.
resistance 30 Q * 9 9

e Contact resistance in connectors.
Diagnostic Time e 60 sec. e Faulty Heated O2 Sensor(HO2S).

e Reset lambda adaptation and fuel

trim adaptation.

Fail Safe e Front HO2S heater is controlled in

open loop control.

e EVAP. Emission control function is

controlled in minimum operation mode.

SCHEMATIC DIAGRAM  escasree

Refer to DTC P0130.

SIGNAL WAVEFORM  esssrosa

Refer to DTC P0130.

MONITOR DTC STATUS  esnsse2

Refer to DTC P0130.

TERMINAL & CONNECTOR INSPECTION  eereraro

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused
by interference from other electrical systems, and mechanical or chemical damage.
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2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

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

Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  Eeisacsrc
1. Ignition "OFF"
2. Disconnect HO2S connector.

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

Specification : Infinite

4. s resistance within the specification?

YES

Go to "Component Inspection" procedure.

Repair open in the signal circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  e7sesons

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  essozaar

Refer to DTC P0130.
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IDTC P0132 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  ec4penss

Refer to DTC P0130.

GENERAL DESCRIPTION  eserores

Refer to DTC P0130.

DTC DESCRIPTION  essosors

The control unit of the linear oxygen sensor built inside the PCM monitors short circuit errors on all front Heated Oxygen
Sensor (HO2S) control lines and the PCM sets P0132 with short circuit to battery.

DTC DETECTING CONDITION  eer7238a

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy e Sensor voltage high
Enable Conditions e Sensor preheating and full heating phases finished
e 10V =< Battery voltage <16V e Short to battery in signal
Threshold Value e Sensor voltage 1.3V harness. . .
e Contact resistance in
Diagnostic Time e 1 Sec. connectors.
e Faulty Heated O2
e Reset lambda adaptation and fuel trim adaptation. Sensor(HO2S).

e Front HO2S heater is controlled in open loop control.
e EVAP. Emission control function is controlled
in minimum operation mode.

Fail Safe

SCHEMATIC DIAGRAM  espanors

Refer to DTC P0130.

SIGNAL WAVEFORM  kcssasas

Refer to DTC P0130.

MONITOR DTC STATUS  errsrson

Refer to DTC P0130.

TERMINAL & CONNECTOR INSPECTION  eaooraar

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused
by in terference 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 "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eesoroic
1. Ignition "OFF".

2. Disconnect HO2S connector.

3. Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

5. Is voltage within the specification?
YES

Go to "Component Inspection" procedure.

Repair open in the signal circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ezeear2s

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  e7eceeee

Refer to DTC P0130.
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FUEL SYSTEM

IDTC P0133 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  eosrresa

Refer to DTC P0130.

GENERAL DESCRIPTION  epsssacc

Refer to DTC P0130.

DTC DESCRIPTION  esraeist

The PCM monitors front oxygen sensor amplitude level and compares it to predetermined minimum amplitude value which
could increase emission or disturb lambda control by the effect of aging on the oxygen sensor. The PCM sets DTC P0133
when the amplitude of oxygen sensor is equal to or less than minimum amplitude threshold.

DTC DETECTING CONDITION  eescerso

ITEM DETECTING CONDITION

POSSIBLE CAUSE

e Comparison of O2 sensor lean/rich period

DTC Strate
9y with calculated period.

e Coolant temp. 74°C(165 )

e 400°C(752 ) Catalyst temp. model

900°C(1652 )

5km/h(3MPH)  Vehicle speed  180km/h(112MPH)
Engine speed  3400rpm

200  Engine load(mg/rev.) 700

11V Battery voltage

Stable driving condition.

Lambda regulation active.

Canister Purge Valve not in CLOSE state.

Enable Conditions

e Average Ratio between measured and
Threshold Value maximum allowed frequency during.100 Lambda
regulation cycles 1

Diagnostic Time e 100 lambda controller cycles.

e Reset lambda adaptation and fuel trim adaptation.

e Front HO2S heater is controlled in open loop control.
Fail Safe e EVAP. Emission control function is controlled

in minimum operation mode

e Leak in intake or exhaust
system.

e Faulty fuel system

e Front and rear HO2S
connections reversed.

e Contact resistance in
connectors.

e HO2S contaminatio

SCHEMATIC DIAGRAM  esscienc

Refer to DTC P0130.

SIGNAL WAVEFORM  essisces

Refer to DTC P0130.
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MONITOR DTC STATUS  eiesoerr

[LI|NoTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPAIRS
associated with those codes before proceeding with this troubleshooting tree.

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

I—»m ENGINE

:Select engine

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

o P WD

B00112

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

(LI NoTE

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

=S

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

Go to next step as below.

VISUAL / PHYSICAL INSPECTION  esazeree

1. Visually/physically inspect the following items:
- Ensure that the HO2S is securely installed.
- Check for corrosion on terminals.
- Check for terminal tension ( at the HO2S and at the PCM).
- Check for damaged wiring.
- Check the HO2S ground circuit for a good connection.
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2. Check front and rear HO2S for connections being reversed. If HO2S connections reversed, switch connections prop-
erly.

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

YES

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

Go to "Air Leakage Inspection" procedure.

AIR LEAKAGE INSPECTION  cos2res2

1. Visually/physically inspect the following items:
- Vacuum hoses for splits, kinks and improper connections.
- Exhaust system between HO2S and Three way catalyst for air leakage.
- EVAP system for leakage.
- PCV hose for proper installation.

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

YES

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

Go to "Fuel Pressure Inspection” procedure.
FUEL PRESSURE INSPECTION
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage.

3. Inspect fuel pressure with engine idling at normal operating temperature.

Test Condition : Ignition "ON" & Engine "ON" & Vacuum hose disconnected at Idle
Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

4. s the fuel pressure within the specified value?

YES
Go to "Fuel Injector Inspection” procedure as below.

Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.

[L| NOTE

A. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

B. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
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- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

C. If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.

FUEL INJECTOR INSPECTION
1. Ignition "OFF"

2. Check the fuel injectors for clogging or any restrictions.

Specification : No clogging and restriction

3. Is the fuel injector OK?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eeancas2

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  ecsssine

Refer to DTC P0130.
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DTC P0134 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
1)

COMPONENT LOCATION  eoreres

Refer to DTC P0130.

GENERAL DESCRIPTION  eeoeecrr

Refer to DTC P0130.

DTC DESCRIPTION  eacceza

Due to possible oxygen sensor defects (e.g. reference air poisoning) or faults in the injection system (e.g. leaking fuel
injector), the rear oxygen sensor may not provide the expected lean or rich signal level during fuel cut-off or full load
condition. Hence, the oxygen sensor signal is checked for plausibility during this engine operating states.

DTC DETECTING CONDITION  erasroos

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC
Strategy e Signal plausibility during fuel cut off
Enable e Sensor preheating and full heating phases finished
Condi- e Fuel Cut Off active
: Integrated Mass Air Flow 169
tions °
Casel) e Battery voltage 10V
Thresh- ,
old Value | ® Voltage with fuel cut off 0.1V
Diagnos- 5 Sec
. . [ .
tic Time e Related fuse blown or missing
DTC . o e Contact resistance in
Strategy e Signal stroke plausibility connectors
e HO2S contamination

e Sensor preheating and full heating phases finished
Enable e Signal stroke valid (5 P-jump after Lambda
Condi- regulation activation)

e lLambda controller is not on the limit
e Lean /rich cycle time 2.5 sec.
e Battery voltage 10v

Case2) | tions

Thresh-

old Value | ® Sensor voltage 0.25V
Diagnos- 5 mi

tic Time | ® < Mn.

SCHEMATIC DIAGRAM  ecaccens

Refer to DTC P0130.

SIGNAL WAVEFORM  epesscis

Refer to DTC P0130.
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MONITOR DTC STATUS  ezsreise

[LJ|NoTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPAIRS
associated with those codes before proceeding with this troubleshooting tree.

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
L> (@ everne 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
I—b DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5. op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112
5. Is parameter displayed "History(Not Present) fault™?

[LJ|NOTE

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

YES

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  essesoen

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

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

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

Go to "HO2S Fuse Inspection" procedure

HO2S FUSE INSPECTION
1. Ignition "OFF" & Engine "OFF"
2. Verify "10A Sensor fuse" is installed and not blown.

3. If OK, go to "Component Inspection" procedure.
If NG, replace fuse and repair any shorts as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eirearsp

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  esorcas

Refer to DTC P0130.
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|DTC P0136 HO2S CIRCUIT (BANK 1/ SENSOR 2)
COMPONENT LOCATION  ercssece
HO2S (B1/S2)
EGQES501M

GENERAL DESCRIPTION

EDO0404C8

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 detects the catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a voltage
between 0V and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst has
good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If the
conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar to
signals from the front oxygen sensor.

DTC DESCRIPTION

PCM sets DTC P0136 if the PCM detects that the rear HO2S signal circuit is open.

EAA4525C

DTC DETECTING CONDITION  ese4pono

ITEM

DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

Check open circuit on rear HO2S

Enable Condition

Sensor preheating and full heating phases finished

No relevant failure
10V Battery voltage 16V

Threshold Value

0.37

Downstream O2 Sensor voltage

& sensor element resistance 60kQ

0.49v

Diagnostic Time

30 sec.

e Open in signal harness
e Open in ground harness
e Contact resistance in
connectors

e Faulty Heated O2
Sensor(HO2S)
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FUEL SYSTEM

SCHEMATIC DIAGRAM  eosrsrse

[Connection Information]

PCM Terminal 9

37 - HO2S GND

HO2S (DOWN) PCM
3 Terminal Connected to Function
_1 I ” | 4 3 - HO2S HEATER (DOWN) 1 PCM Terminal 37 Ground
! 2 > 025 SIGNAL 2 PCMATerminaI 42 HO2S Signal
3 Main Relay Battery Voltage
4

HO2S Heater (DOWN)

L]
After Main Relay

[CONNECTOR]

HO2S Harness side connector PCM side terminal

718 |@|[10[11] % | % [14] % | % [17|18] *

21

22|23

26(27| % [29(30(31(32| % | % | % | » | @]|38

39

43

45| x |47|48| % |50|51|52| % [54[55|56| %

58

59

60|61

62

*[* | * O

6465|166 |67|68(69|70|71|72|73| % |75|76

77

81

C125 C130-1

SIGNAL WAVEFORM  esrsecen

1.3 FLIGHT RECORD

1.3 FR OXYGEN SNSR—-B1 F 3
[ |

W

0.0

1.3 RR OXYGEN SNSR—-B1

0.0 |

0.0 4

LIST [T-11] FIX | [HOME|

Fig 1) Normal value with idle after warm up Above 0.6V
Open in signal circuit : Approx. OV

MONITOR DTC STATUS  esse22e0

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

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

B01361

A01361

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

frame data or enable conditions.

4. Read "DTC Status” parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu

HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL. STATUS
[ ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112
Is parameter displayed "History(Not Present) fault"?

(L NoTE

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

=S

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

Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  essorres

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

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

Has a problem been found?

YES

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

Go to "Ground Circuit Inspection” procedure.

GROUND CIRCUIT INSPECTION  eecsaess

1.

2.

Ignition "OFF"

Disconnect HO2S connector.
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3. Measure resistance between terminals 1 of the sensor harness connector and 37 of the PCM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?
YES

Go to "Signal circuit inspection" procedure.

Repair open in the ground circuit and go to "Verification of Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  e20030rs

1. Measure resistance between terminals 2 of the sensor harness connector and 42 of the PCM harness connector.

Specification : Approx. 0Q

Is resistance within the specification?

YES

Go to "Component Inspection" procedure.

Repair open in the ground circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  e77orses

1. Warm up the engine to normal operating temperature and check that HO2S signal is active.

2. Connect Scantool and monitor the "O2 SNSR VOLT.(B1/S2)" parameter on the Scantool data list.

Test Condition : Engine "ON" & In Idle("Closed Loop")condition
Specification : Above 0.6V
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1.3 FLIGHT RECORD
1.3 FR OXYGEN SNSR—-B1 \')

o

1.3 RR OXYGEN SNSR—-B1 \

¥

LIST [T-11] [ FIX | [HOME]
Fig 1) Normal value with idle after warm up Above 0.6V
Open in signal circuit : Approx. 0V

A01361

3. Is sensor data near the specified value?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  eceeooor

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  eoeeosee

Refer to DTC P0136.

GENERAL DESCRIPTION o270

Refer to DTC P0136.

DTC DESCRIPTION  eeeeseo

PCM sets DTC P0137 if the PCM detects that the rear HO2S signal circuit is open.

DTC DETECTING CONDITION  esssson

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy

Check short circuit to ground on rear HO2S

e Catalyst temperature model  400°C(752°F)

e No relevant failure e Short to ground in signal
Enable Condition e 10 Battery voltage 16 harness

e Closed loop mode o e Contact resistance in

e Lambda controller is not on the limit connectors

e Catalyst purge after fuel cut off is not active e Faulty Heated 02
Threshold Value e Downstream O2 Sensor voltage  0.02V & Sensor(HO2S)

sensor element resistance 30Q

Diagnostic Time e 20 sec.

SCHEMATIC DIAGRAM  eezsszen

Refer to DTC P0136.

SIGNAL WAVEFORM  Eiezoars

Refer to DTC P0136.

MONITOR DTC STATUS  esacorns

Refer to DTC P0136.

TERMINAL & CONNECTOR INSPECTION  escspaor

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

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

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

Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  esacsear
1. Ignition "OFF"
2. Disconnect HO2S connector.

3. Measure resistance between terminal 2 of the sensor harness connector and chassis ground.

Specification : Infinite

4. s resistance within the specification?
YES

Go to "Component Inspection” procedure.

Repair open in the ground circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecsa010

Refer to DTC P0136.

VERIFICATION OF VEHICLE REPAIR  erzec

Refer to DTC P0136.
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IDTC P0138 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  e7soepia

Refer to DTC P0136.

GENERAL DESCRIPTION  ececerea

Refer to DTC P0136.

DTC DESCRIPTION  errrrrea

PCM sets DTC P0138 if the PCM detects signal voltage higher than the possible range of a properly operating rear heated

oxygen sensor (HO2S).

DTC DETECTING CONDITION  ecarcosc

ITEM DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

Check short circuit to battery on rear HO2S

Enable Condition e 10  Battery voltage 16V

Threshold Value

Sensor voltage 1.3V

Diagnostic Time e 1 sec.

e Short to Battery in signal
harness

e Contact resistance in
connectors

e Faulty Heated O2
Sensor(HO2S)

SCHEMATIC DIAGRAM  eraenzss

Refer to DTC P0136.

SIGNAL WAVEFORM  e24280cs

Refer to DTC P0136.

MONITOR DTC STATUS  eerserar

Refer to DTC P0136.

TERMINAL & CONNECTOR INSPECTION  esrsnsp2

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

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

damage.

3. Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eescseoe

1. Ignition "OFF"

2. Disconnect HO2S connector.

w

Ignition "ON"

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

Specification : Approx. 0V

5. Is voltage within the specification?
YES

Go to "Component Inspection™" procedure.

Repair open in the ground circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ecoserro

Refer to DTC P0136.

VERIFICATION OF VEHICLE REPAIR  esriner

Refer to DTC P0136.
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FUEL SYSTEM

IDTC P0139 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  esoeiaea

Refer to DTC P0136.

GENERAL DESCRIPTION  essacrea

Refer to DTC P0136.

DTC DESCRIPTION

E1CBADED

The PCM monitors rich-lean switching time of rear heated oxygen sensor (HO2S) after fuel cut-off to validate dynamic
behavior of rear heated oxygen sensor (HO2S). After detection of fuel cut-off engine operating state, the PCM measures
rich-lean switching time of the rear heated oxygen sensor (HO2S) signal and compares it to the predetermined limit value.
DTC P0139 is set when the switching time is bigger than the limit value.

DTC DETECTING CONDITION  eassocie

ITEM

DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

Slow response(Switching time check at

entry in fuel cut off)

Enable Condition

Coolant temp  74°C(165°F)

Closed loop mode

5km/h(3mph)  Vehicle speed  180km/h(112mph)
Sensor preheating and full phase finished

Catalyst temp.model 350°C(662°C)

No relevant failure

11  Battery voltage 16

Downstream O2 sensor signal at entry in

fuel cut off 0.55V

Threshold Value

Average ratio(between measured and maximum

allowed switching time at entry in fuel cut-off) 1

Diagnostic Time

5 fuel cut-off phases

e Leak in intake or exhaust
system

e Faulty fuel system.

e Front and rear HO2S
connections reversed.

e Contact resistance in
connectors

e HO2S contamination

SCHEMATIC DIAGRAM  eeseraes

Refer to DTC P0136.

SIGNAL WAVEFORM  ezznzee2

Refer to DTC P0136.
MONITOR DTC STATUS  Erciesse

(L] NOTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPAIRS
associated with those codes before proceeding with this troubleshooting tree.

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



DTC TROUBLESHOOTING PROCEDURES FLA -167

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS

I—HE ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1

:Select F4(DTAL)OII the function bar 5. OP.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

B00112
5. Is parameter displayed "History(Not Present) fault"?

[LJ|NoTE

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

YES

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

Go to next step as below.

VISUAL / PHYSICAL INSPECTION  esssccar

1. Visually/physically inspect the following items:
- Ensure that the HO2S is securely installed.
- Check for corrosion on terminals
- Check for terminal tension ( at the HO2S and at the PCM)
- Check for damaged wiring
- Check the HO2S ground circuit for a good connection

2. Check front and rear HO2S for connections being reversed. If HO2S connections reversed, switch connections prop-
erly.

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

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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Go to "Exhaust System Inspection” procedure.

EXHAUST SYSTEM INSPECTION  epespica

1. Check the exhaust system for an exhaust leak near the engine.
2. Was an exhaust leak found?

YES

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

Go to "Air Leakage Inspection " procedure.

AIR LEAKAGE INSPECTION  eoasssse

1. Visually/physically inspect the following items:
- Vacuum hoses for splits, kinks and improper connections.
- Exhaust system between HO2S and Three way catalyst for air leakage
- EVAP system for leakage
- PCV hose for proper installation

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

YES

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

Go to "Fuel Pressure Inspection" procedure.
FUEL PRESSURE INSPECTION
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage

3. Inspect fuel pressure with engine idling at normal operating temperature.

Test Condition : Ignition "ON" & Engine "ON" & Vacuum hose disconnected at Idle
Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

4. s the fuel pressure within the specified value?

YES

Go to "Fuel Injector Inspection" procedure as below.

Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.
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[LJ|NoTE

A. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

B. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

C. If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.

FUEL INJECTOR INSPECTION
1. Ignition "OFF"

2. Check the fuel injectors for clogging or any restrictions.

Specification : No clogging and restriction

3. Is the fuel injector OK?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esirasps

Refer to DTC P0136.

VERIFICATION OF VEHICLE REPAIR  eaeoces

Refer to DTC P0136.
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DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
2)

COMPONENT LOCATION  e1prizes

Refer to DTC P0136.

GENERAL DESCRIPTION  esc2aoaa

Refer to DTC P0136.

DTC DESCRIPTION  esoessar

Due to possible oxygen sensor defects (e.g. reference air poisoning) or faults in the injection system (e.g. leaking fuel
injector), the rear oxygen sensor may not provide the expected lean or rich signal level during fuel cut-off or full load
condition. Hence, the oxygen sensor signal is checked for plausibility during this engine operating states.

There are 2 cases which DTC P0140 sets.

(1) Signal monitoring during fuel cut-off: The PCM monitors rear O2 sensor signal level during fuel cut-off which normally
shows near 0V and sets DTC P0140 when signal level is too high.

(1) Signal monitoring after fuel cut-off: The PCM monitors rear O2 sensor signal level for a certain time after leaving fuel
cut-off and sets DTC P0140 when signal variation during checked period is too small.

DTC DETECTING CONDITION  eereseis

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC _ o _
Strategy e Signal plausibility during fuel cut off

e Sensor preheating and full heating phases finished
Enable e In fuel cut off phase
Condi- e |Integrated mass air flow  20g
Case1) |tions e No relevant failure
e 10V  Battery voltage 16V
Threshold )
value e \oltage with fuel cut off 0.1V
_ll?i|:1génost|c e 5 seconds
DTC e Related fuse blown or missing
Strate e Signal plausibility after fuel cut off e Contactresistance in connectors
9y e HO2S contamination
e Integrated engine load in fuel cut off 129
e Integrated engine load after fuel cut off  40g
Enable e Coolant temperature  74°C(165°F)
Condi- e In Closed loop mode
Case2) |tions e Catalyst temperature  350°C(662°F)
e No relevant failure
e 11V  Battery voltage 16V
Threshold _ .
value e Sensor signal increase 10mvV
Diagnostic

Time e 5 after fuel cut off phase
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SCHEMATIC DIAGRAM

EF36E3AA

Refer to DTC P0136.

SIGNAL WAVEFORM

E0917C0C

Refer to DTC P0136.

MONITOR DTC STATUS

EC251AAC

(L NoTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPAIRS
associated with those codes before proceeding with this troubleshooting tree.

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

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[F] ENGINE
:Select engine

1

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

1.4 AMBIENT CONDITIONS

1
2
3
4
5
6

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

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

(L] NOTE

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

YES

B00112

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

Go to next step as below.
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TERMINAL & CONNECTOR INSPECTION  ereosrie

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

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

3. Has a problem been found?

YES

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

Go to "HO2S Fuse Inspection" procedure.
HO2S FUSE INSPECTION
1. Ignition "OFF" & Engine "OFF".
2. Verify "10A Sensor fuse" is installed and not blown.

3. If OK, go to "Component Inspection" procedure.
If NG, replace fuse and repair any shorts as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eseasees

1. Visually/physically inspect following items:
- Ensure that the sensor is securely installed
- Check for corrosion on terminals
- Check for damaged wiring
- Repair as necessary and go to next step

2. Warm up the engine to normal operating temperature and check that HO2S signal is active.

3. Connect Scantool and monitor the "O2 SNSR VOLT.(B1/S2)" parameter on the Scantool data list.

Test Condition : Ignition "ON" & Engine "ON" & In Idle("Closed Loop")condition
Specification : Above 0.6V
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1.3 FLIGHT RECORD
1.3 FR OXYGEN SNSR—-B1 \')

o

1.3 RR OXYGEN SNSR—-B1 \

¥

LIST [T-11] FIX | [HOME|
Fig 1) Normal value with idle after warm up Above 0.6V
Open in signal circuit : Approx. 0V

A01361

4. Is sensor data near the specified value?

YES

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

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

VERIFICATION OF VEHICLE REPAIR esrrace:

Refer to DTC P0136.
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IDTC P0170 FUEL TRIM (BANK 1)

COMPONENT LOCATION  eocresso

N

HO2S (B1/S2)

HO2S (B1/S1)
Connector

EGQE603N

GENERAL DESCRIPTION  eceeonsc

In order to provide the best possible combination of drivability, fuel economy and emission control, the PCM uses a closed
loop air/fuel metering system. The PCM monitors the HO2S signal voltage and adjusts fuel delivery based it in closed
loop fuel control. Changes in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal
fuel trim value is around 0%. The PCM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel
is indicated by fuel trim values that are above 0%. The PCM will reduce fuel when the HO2S signal is indicating a rich
condition. Reduction in fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set
when the amount reaches excessive levels because of a lean or rich condition.

DTC DESCRIPTION  erscsors

If the lambda controller reaches the maximum or minimum threshold, then feedback control is no longer possible and
emissions will be increased. The PCM sets DTC P0170 if no proportional fuel adaptation occurs for a defined time after
the lambda controller has reached its minimum or maximum threshold.

DTC DETECTING CONDITION  eseizorr

ITEM DETECTING CONDITION POSSIBLE CAUSE

DTC Strategy e Monitoring deviation of lambda controller e Air leakage or restriction in

_ intake or exhaust system
Lambda control active e Dirty engine oil or oil

Coolant temperature 70 (158 ) level too high

No relevant failure e Front HO2S or MAFS
10 Battery voltage 16 contamination

Threshold Value | e Lambda controller= -30%/+50% e Fuel system
e EVAP system

Diagnostic Time e 40 seconds e Faulty sensor signals

Enable Condition
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MONITOR DTC STATUS  ereraco:

[LJ|NoTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPAIRS
associated with those codes before proceeding with this troubleshooting tree.

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

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

I—bm ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

o b WD+

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

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

[ NoTE

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

YES

B00112

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

Go to "Monitor Actuation Test" procedure.

MONITOR ACTUATION TEST  essrains

(L] NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.Caution! Before beginning tests; set the parking brake, place gear selector in P or N and

block drive wheels for safety.
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1. Warm up the engine to normal operating temperature and let it idle.
2. Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.

3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

»

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

1.6 ACTUATION TEST

NO.1 INJECTOR
DURATION |UNTIL STOP KEY
METHOD DEACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

PRESS [STRT]. IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY

[sTrT||STOP|

B00172

5. Was each cylinder’'s rpm drop within the same value?

=S

Go to " Check intake/exhaust system for restriction or leakage " procedure.

Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Fuel Injector In-
spection” procedure and check the suspect cylinders.

[LJ| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

CHECK INTAKE/EXHAUST SYSTEM FOR RESTRICTION OR 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. Visually/physically inspect the restriction in intake/exhaust system as following items,
- Air cleaner filter element for excessive dirt or for any foreign objects.
- Throttle body inlet for damage or for any foreign objects.
- Throttle bore, throttle plate and the IAC passages for chocking and for any foreign objects.
- Restricted exhaust system

3. Was a problem found in any of the above areas?
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M=)

Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure.
Go to "Check the Engine Oil Contamination" procedure.
CHECK THE ENGINE OIL CONTAMINATION
1. Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level.
2. Warm up the engine to normal operating temperature.
3. Connect Scantool and note the "SHORT TERM FUEL-B1" parameter on the Scantool data list.
4. Disconnect and plug the positive crankcase ventilation.

5.  Monitor the "SHORT TERM FUEL-B1" parameter on the Scantool data list once again.

Specification : The value should remain more or less unchanged.

6. Is the displayed value within the specified value?

M=)

Go to "Sensor Contamination Inspection” procedure.
The engine oil is diluted with fuel. Chang the oil and oil filter and go to "Verification of Vehicle Repair" procedure.
SENSOR CONTAMINATION INSPECTION
1. Visually/physically inspect following items:
- Remove and inspect the HO2S(B1S1) for any silicon contamination. This contamination will be indicated by a
white powdery coating and this will result in a but false voltage signal.

- Check MAFS for contamination, deterioration, or damage.
- If contamination is evident on the HO2S or MAFS, replace contaminated sensor and go to next step.

CHECK FOR LEAKAGE IN EVAP SYSTEM
1. Check the EVAP. EM system for possible over.
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.

2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve.

3) Does the valve hold vacuum?

=S

Go to "Fuel System Inspection” procedure.

Repair air leakage and go to "Verification of Vehicle Repair" procedure.
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FUEL SYSTEM INSPECTION  eirrosio
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2. Disconnect the vacuum hose from the fuel pressure regulator and inspect the hose for the presence of fuel. If any
fuel is present in the vacuum hose, replace the fuel pressure regulator. Go to next step.

3. Install a fuel pressure gage.

4. Startengine and letitidle. With the vacuum hose from the fuel pressure regulator disconnected, inspect fuel pressure.

Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

5. Is fuel pressure within the specified value?
YES

Go to "Fuel Injector Inspection” procedure as below

Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair” procedure.

[LJ| NOTE

A. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

B. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

C. |If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.

FUEL INJECTOR INSPECTION

1. Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2. Is the fuel injector OK?
YES

Visually/physically inspect the engine mechanical problem. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

Check injector for contamination, deterioration, or damage. Substitute with a known-good injector and check for
proper operation. If the problem is corrected, replace injector and then go to "Verification of Vehicle Repair" proce-
dure.
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VERIFICATION OF VEHICLE REPAIR  esorreze
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0171 SYSTEM TOO LEAN (BANK 1)

COMPONENT LOCATION  esisoice

Refer to DTC P0170.

GENERAL DESCRIPTION  eso0sro7

Refer to DTC P0170.

DTC DESCRIPTION  epsceosc

Breaking lambda adaptation and lambda controller limits for a an extended period, which initially may have been caused by
failures in the fuel or intake system, will involve emission rise, and therefore shall be diagnosed by fuel system monitoring.If
same error code is set in the next driving cycle, the PCM illuminates the MIL. The lambda controller deviations, including
adaptive terms, are used for fuel system monitoring. The time counter is increased if lambda controller deviations exceed a
specific threshold and the PCM will then set DTC P0171 or PO172 respectively depending on the direction of the deviation.
P0171 is set with positive deviation and P0172 is set with negative deviation.

DTC DETECTING CONDITION  eawepses

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy e Monitoring deviation of fuel control
e No relevant failure
Enable Condition e Estimated canister loading 1
e Lambda control active
e Estimated fuel dilution in oil limited is in rich side

Air leakage

Leaking EVAP system
Low fuel pressure
Faulty sensor signals

e Lambda controller+Trim value > 36%
Threshold Value e The above condition is met for more than
60 sec. within 180 sec.

Diagnostic Time e 60 seconds

Fail Safe e EVAP. Emission control function is controlled
in minimum operation mode.

MONITOR DTC STATUS  esgeanrr

[LI| NOTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPAIRS
associated with those codes before proceeding with this troubleshooting tree.

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

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

4. Read "DTC Status" parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL. STATUS
[ ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112
Is parameter displayed "History(Not Present) fault"?

(LI NoTE

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

YES
Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and ECM

memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

Go to "Monitor Actuation Test" procedure.

MONITOR ACTUATION TEST  errecero

4,

[LJ|NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.Caution! Before beginning tests; set the parking brake, place gear selector in P or N and
block drive wheels for safety.

Warm up the engine to normal operating temperature and let it idle.
Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.
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1.6 ACTUATION TEST

NO.1 INJECTOR
DURATION |UNTIL STOP KEY
METHOD DEACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

PRESS [STRT], IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY

[sTRT | [ STOP|

B00172
5.  Was each cylinder’s rpm drop within the same value?

YES

Go to "Air Leakage Inspection” procedure.

Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Fuel Injector In-
spection" procedure and check the suspect cylinders.

[LJ| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

AIR LEAKAGE INSPECTION  esszrsrt

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,
If OK, go to next step.
If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
- 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. Check for air leakage in EVAP. Purge control valve
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.
2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve.
3) Does the valve hold vacuum?

YES

Go to "Fuel System Inspection" procedure.

Repair air leakage and go to "Verification of Vehicle Repair" procedure.
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FUEL SYSTEM INSPECTION  erssaaro

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2. Disconnect the vacuum hose from the fuel pressure regulator and inspect the hose for the presence of fuel. If any
fuel is present in the vacuum hose, replace the fuel pressure regulator. Go to next step.

3. Install a fuel pressure gauge.

4. Startengine and letitidle. With the vacuum hose from the fuel pressure regulator disconnected, inspect fuel pressure.

Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

5. Is fuel pressure within the specified value?

YES

Go to "Fuel Injector Inspection” procedure as below

Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.

[LJ|NOTE

A. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

B. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

C. If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.
FUEL INJECTOR INSPECTION

1. Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2. Is the fuel injector OK?
YES

Visually/physically inspect the engine mechanical problem. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

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

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0172 SYSTEM TOO RICH (BANK 1)

COMPONENT LOCATION  ecsesin

Refer to DTC P0170.

GENERAL DESCRIPTION  ese279nc

Refer to DTC P0170.

DTC DESCRIPTION  ecscroze

Breaking lambda adaptation and lambda controller limits for a an extended period, which initially may have been caused by
failures in the fuel or intake system, will involve emission rise, and therefore shall be diagnosed by fuel system monitoring.If
same error code is set in the next driving cycle, the PCM illuminates the MIL. The lambda controller deviations, including
adaptive terms, are used for fuel system monitoring. The time counter is increased if lambda controller deviations exceed a
specific threshold and the PCM will then set DTC P0171 or P0172 respectively depending on the direction of the deviation.
P0171 is set with positive deviation and P0172 is set with negative deviation.

DTC DETECTING CONDITION  ersceces

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy

Monitoring deviation of lambda controller

e No relevant failure e Restricted intake or
Enable Condition e FEstimated canister loading 1 exhaust system

e Lambda control active e Dirty engine oil or oil

e Estimated fuel dilution in oil limited is in rich side level too high

e Front HO2S or MAFS
contamination

e Over purging of the
EVAP system

Diagnostic Time e 60 seconds e High fuel pressure

e Faulty sensor signals

e Lambda controller+Trim value 36%
Threshold Value e The above condition is met for more than
60 sec. within 180

Fail Safe e EVAP. Emission control function is controlled
in minimum operation mode

MONITOR DTC STATUS  esoceecr

(L] NOTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPAIRS
associated with those codes before proceeding with this troubleshooting tree.

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

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

4. Read "DTC Status" parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D A~ 1D -

B00112
Is parameter displayed "History(Not Present) fault"?

[LJ| NOTE

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

YES
Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM

memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

Go to "Monitor Actuation Test" procedure.

MONITOR ACTUATION TEST  eresarss

[LJ| NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.Caution! Before beginning tests; set the parking brake, place gear selector in P or N and
block drive wheels for safety.

Warm up the engine to normal operating temperature and let it idle.
Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.
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1.6 ACTUATION TEST

NO.1 INJECTOR
DURATION |UNTIL STOP KEY
METHOD DEACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

PRESS [STRT], IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY

[sTRT | [ STOP|

B00172
5. Was each cylinder’'s rpm drop within the same value?

YES

Go to " Check for restricted intake or exhause system" procedure.

Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Fuel Injector In-
spection” procedure and check the suspect cylinders.

(L] NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

CHECK FOR RESTRICTED INTAKE OR EXHAUST SYSTEM

1. Visually/physically inspect the following items:
- Air cleaner filter element for excessive dirt or for any foreign objects
- Throttle body inlet for damage or for any foreign objects.

- Throttle bore, throttle plate and the IAC passages for chocking and for any foreign objects.
- Restricted exhaust system.

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

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

Go to "Engine oil contamination Inspection” procedure.
ENGINE OIL CONTAMINATION INSPECTION
1. Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level.
2. Warm up the engine to normal operating temperature.
3. Install Scantool and note the "S/TERM FUEL TRIM(B1)" parameter on the Scantool data list.

4. Disconnect and plug the positive crankcase ventilation
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5.  Monitor the "S/TERM FUEL TRIM(B1)" parameter on the Scantool data list once again.

Specification : The value should remain more or less unchanged.

6. Is the displayed value within the specified value?

YES

Go to "Sensor Contamination Inspection” procedure.

The engine oil is diluted with fuel. Chang the oil and oil filter and go to "Verification of Vehicle Repair” procedure.
SENSOR CONTAMINATION INSPECTION

1. Visually/physically inspect following items:
- Remove and inspect the HO2S(B1S1) for any silicon contamination. This contamination will be indicated by a
white powdery coating and this will result in a but false voltage signal.
- Check MAFS for contamination, deterioration, or damage.
- If contamination is evident on the HO2S or MAFS, replace contaminated sensor and go to next step.

OVER PURGING OF THE EVAP SYSTEM
1. Check the EVAP. EM system for possible over.
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.
2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve.

3) Does the valve hold vacuum?

YES

Go to "Fuel System Inspection" procedure.

Repair air leakage and go to "Verification of Vehicle Repair” procedure.

FUEL SYSTEM INSPECTION  esat4ess

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2. Disconnect the vacuum hose from the fuel pressure regulator and inspect the hose for the presence of fuel. If any
fuel is present in the vacuum hose, replace the fuel pressure regulator. Go to next step.

3. Install a fuel pressure gauge.

4. Startengine and letitidle. With the vacuum hose from the fuel pressure regulator disconnected, inspect fuel pressure.

Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

5. Is fuel pressure within the specified value?

=)

Go to "Fuel Injector Inspection" procedure as below
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Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.

(L] NOTE

A. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

B. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

C. If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.

FUEL INJECTOR INSPECTION

1. Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2. Is the fuel injector OK?

YES

Visually/physically inspect the engine mechanical problem. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  ess2ocso

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0196 ENGINE OIL TEMP. SENSOR RANGE / PERFORMANCE

COMPONENT LOCATION  e2004625

EGQE601V

GENERAL DESCRIPTION  e77a9en

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 (PCM) compensates the oil-flow control valve operation time.

DTC DESCRIPTION  eceeeaca

The purpose of this diagnosis is to detect a stuck oil temperature signal or unplausibly low ,high signal. For the stuck sig-
nal detection, the PCM checks whether after a variation of the calculated oil temperature also a variation of the measured
oil temperature is detected and sets DTC P0196 if the variation of the measured oil temperature is lower than the thresh-
old.For the unplausibly high, low signal detection, the PCM compares measured engine oil temperature with calculated
oil temperature or coolant temperature and sets DTC P0196 when one of following conditions is met.

1. Measured oil temperture is unplausibly low when calculated oil temperature is high.

2. Measured oil temperature is unplausibly high when coolant is low without any relevant failure.
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DTC DETECTING CONDITION  eeacroac

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC .
Strategy e Signal stuck
Enable e Engine coolant temperature at start  40°C(104°F)
Condi- e No relevant failure
tions e 6  Battery voltage 16
Casel)
Threshold | ® Calculated oil temperature increase threshold but
value measured oil temperature increase  threshold(Threshold

depends on Coolant temperature at start)

Diagnostic | e 10~30 minutes depending on coolant temperature

Time at start and drive pattern _ _
e Contact resistance in

DTC
e Signal plausibility connectors

Strategy e Faulty OTS
Enable | £l
Condi- e No relevant failure
tions e 6 Battery voltage 16
Case2) | Threshold | ¢ Coolant temperature at start ~ 40°C(104°F) &
Value calculated oil temperature ~ 70°C(158°F) & measured
oil temperature  20°C(68°F)
e Coolant temperature 70 (158°F) & measured
oil temperature 100 (212°F)
Diagnostic q
Time e 15 seconds
SPECIFICATION  eaceaess
Temp.(°C) Temp.(°F) Resistance(kQ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 16.52 40 104 1.11
0 32 6.00 60 140 0.54
20 68 2.45 80 176 0.29
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SCHEMATIC DIAGRAM  eessscse

oTS PCM

{76 - GND

H52 - OTS SIGNAL
[

[CONNECTOR]

OTS Harness side connector

[Connection Information]

Terminal

Connected to

Function

1

PCM Terminal 76

Sensor Ground

2

PCM Terminal 52

OTS signal

PCM side terminal

10

14

* | % (17|18 | *

21

22|23]24] 5| 4

26|27 *

29

31{32

*

* | % | % (37|38

39

45| % |47

48

50|51

* |54|55|56| %

58

59

60|61|62

* [ % |* o

64|65|66

67

69|70

71

72|73 % |75|@

77

C130-1

MONITOR DTC STATUS  escseser

5.

NOTE

B01961

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

troubleshooting.

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

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

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

frame data or enable conditions.

Read "DTC Status" parameter.

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[F] ENGINE
:Select engine

I—P DIAGNOSTIC TROUBLE CODES

:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

oo 0 b W+

. MIL STATUS

.DTC STATUS: PRESENT
. DTC READINESS FLAG :
. STATISTIC COUNTER

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

COMPLETE
1

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

B00112
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TERMINAL AND CONNECTOR INSPECTION

[LJ|NoTE

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

=S

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

Go to next step as below.

E92F19EC

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

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

3. Has a problem been found?

COMPONENT INSPECTION

=S

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

Go to "Component Inspection™ procedure

EB5356EB

1. Ignition "OFF"
2. Disconnect OTS connector.
3.

Measure resistance between terminals 1 and 2 of OTS connector.(Component side)

SPECIFICATION

Temp.(°C) Temp.(°F) Resistance(kQ ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 16.52 40 104 1.11
0 32 6.00 60 140 0.54
20 68 2.45 80 176 0.29




FLA -194 FUEL SYSTEM

4,

<C112>

©

Is sensor switching properly?

1. Sensor Ground
2. OTS Signal

B01962

=)

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

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

VERIFICATION OF VEHICLE REPAIR  ezxcseonr

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

1.

2.

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

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

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

=S

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0197 ENGINE OIL TEMP. SENSOR LOW INPUT

COMPONENT LOCATION  eszsasio

Refer to DTC P0196.

GENERAL DESCRIPTION  epsscsi

Refer to DTC P0196.

DTC DESCRIPTION  ezorsoes

PCM sets DTC P0197 if the PCM detects signal voltage lower than the possible range of a properly operating OTS.

DTC DETECTING CONDITION  eoreeezr

ITEM DETECTING CONDITION POSSIBLE CAUSE

DTC Strategy e \oltage range check

e Short circuit to ground
e Contact resistance in

Threshold Value | e Oil temperature > 154°C(309°F) Con:ecltto% s
e Faulty

Enable Condition e Engine coolant temperature  100°C(212°F)

Diagnostic Time e 5 seconds

SPECIFICATION  eassiscz

Temp.(°C) Temp.(°F) Resistance(kQ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 16.52 40 104 1.11
0 32 6.00 60 140 0.54
20 68 2.45 80 176 0.29

SCHEMATIC DIAGRAM  errosace

Refer to DTC P0196.
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FUEL SYSTEM

SIGNAL WAVEFORM

E0470A46

1.2 CURRENT DATA

*
*

A
OIL TEMP.SENSOR(V) 0 mv -

OIL TEMP.SENSOR

02 SNSR VOLT.(B1/S1)

02 SNSR VOLT.(B1/S2)
MASS AIR FLOW

BATTERY VOLTAGE
COOLANT TEMP. SENSOR

¥

FIX | |[PART| [FULL| |HELP| |GRPH| [RCRD|

Fig. 1) Short to ground in signal circuit: Approx. OV

MONITOR DTC STATUS

E80E0758

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

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

B01971

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

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

(=2 S I NV B S

. MIL STATUS
.DTC STATUS: PRESENT

. DTC READINESS FLAG : COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

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

[

NOTE

A. History (Not Present) fault : DTC occurred but has been cleared.

B.

Present fault : DTC is occurring at present time.

B00112
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YES
Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM

memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Monitor Scantool Data" procedure.

MONITOR SCANTOOL DATA Esisssp2
1. Ignition "ON" & Engine "OFF"
2. Disconnect OTS connector

3. Connect Scantool and monitor the "OIL TEMP. SENSOR(V)" parameter on the Scantool data list.

Specification : Approx. 5V

4. |Is OTS parameter near the specified value.?
YES
Possibility of sensor malfunction. Go to "Component Inspection” procedure.

Possibility of signal circuit short to ground. Go to next step as below.

SIGNAL CIRCUIT INSPECTION  esrroseo

1. Ignition "OFF"
2. Disconnect OTS connector.

3. Measure resistance between terminal 2 of the sensor harness connector and chassis ground.

Specification : Infinite

4. s resistance within the specification?
YES

Go to "Terminal and Connector Inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  eepz40e0

Refer to DTC P0196.
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COMPONENT INSPECTION  eerseven

Refer to DTC P0196.

VERIFICATION OF VEHICLE REPAIR esspesea

Refer to DTC P0196.
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IDTC P0198 ENGINE OIL TEMP. SENSOR HIGH INPUT

COMPONENT LOCATION  ec760304

Refer to DTC P0196.

GENERAL DESCRIPTION  e2se100

Refer to DTC P0196.

DTC DESCRIPTION  ercepeeo

PCM sets DTC P0198 if the PCM detects signal voltage higher than the possible range of a properly operating OTS.

DTC DETECTING CONDITION  esaeosee

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy e \oltage range check
Enable Condition | ® © Minutes after engine start if coolant e Open or short circuit to battery
temperature  -10°C(14°F) e Contact resistance in
connectors
Threshold Value e Oil temperature  -36°C(-33°F) e Faulty OTS
Diagnostic Time e 5 seconds

SPECIFICATION  eeri4284

Temp.(°C) Temp.(°F) Resistance(kQ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 16.52 40 104 1.11
0 32 6.00 60 140 0.54
20 68 2.45 80 176 0.29

SCHEMATIC DIAGRAM  easssocs

Refer to DTC P0196.
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SIGNAL WAVEFORM  epzsssae

1.2 CURRENT DATA 1.2 CURRENT DATA
A A
* "= .
% | OIL TEMP.SENSOR 80.0 °C % |OIL TEMP.SENSOR 80.0 °C
02 SNSR VOLT.(B1/S1) 02 SNSR VOLT.(B1/S1)
02 SNSR VOLT.(B1/S2) 02 SNSR VOLT.(B1/S2)
MASS AIR FLOW MASS AIR FLOW
BATTERY VOLTAGE BATTERY VOLTAGE
COOLANT TEMP. SENSOR COOLANT TEMP. SENSOR
COOLANT TEMP. SNSR(V) COOLANT TEMP. SNSR(V)
Y Y
FIX | [PART| |[FULL| [HELP| |GRPH| [RCRD] FIX | [PART| |[FULL| [HELP| |GRPH| [RCRD]
Fig
Fig. 1) Open in signal circuit : Approx. 5V
Fig. 2) Open in ground circuit : Approx. 5V

MONITOR DTC STATUS  easoosr

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

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

B01981

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

frame data or enable conditions.

4. Read "DTC Status” parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

I—»m ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D b WD+

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

[L| NOTE

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

B00112
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YES
Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM

memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Monitor Scantool Data" procedure.

MONITOR SCANTOOL DATA  Esrisse
1. Ignition "ON" & Engine "OFF"
2. Disconnect OTS connector

3. Connect Scantool and monitor the "OIL TEMP. SENSOR(V)" parameter on the Scantool data list.

4. Jumper the terminals 1 and 2 of the sensor harness connector together.

Specification : Approx. 0V

5. Is OTS parameter near the specified value.?
YES

Possibility of sensor malfunction. Go to "Component Inspection” procedure.

Go to next step as below.
6. Jumper the terminal 2 of the OTS harness connector to chassis ground.

7. Observe the "OIL TEMP. SENSOR" parameter on the Scantool.

Specification : Approx. 0V

YES
Possibility of open in OTS ground circuit. Go to "Ground Circuit Inspection” procedure.

Possibility of open or short to battery in OTS signal circuit. Go to "Signal Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  errscasa

1. Ignition "OFF"
2. Disconnect PCM connector.

3. Measure resistance between terminals 1 of the OTS harness connector and 76 of the PCM harness connector.

Specification : Approx. 0Q
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4. Is resistance within the specification?
YES
Go to "Terminal and Connector Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  ecacasoo
1. Check for open in signal circuit.
1) Ignition "OFF"

2) Measure resistance between terminals 2 of the OTS harness connector and 52 of the PCM harness connector.

Specification : Approx. 0Q

3) Is resistance within specification?
YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to battery in signal circuit.
1) Disconnected PCM connector.
2) Ignition "ON" & Engine "OFF".

3) Measure voltage between terminals 2 of the OTS harness connector and 52 of the PCM harness connector.

Specification : Approx. 0V

4) Is voltage within specification?
YES

Go to "Terminal and Connector Inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esroepes

Refer to DTC P0196.
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COMPONENT INSPECTION  ee7osess

Refer to DTC P0196.

VERIFICATION OF VEHICLE REPAIR  eoorrora

Refer to DTC P0196.
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FUEL SYSTEM

IDTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION

EBDCO5EE

[T Fuel Pump Relay

GENERAL DESCRIPTION

E4112B7A

EGQES501H

The PCM provides ground to one side of the cail in the fuel pump relay to control the fuel pump relay. The other side of the
fuel pump relay coil is connected to fuel pump relay, which activates when the ignition switch is ON. The PCM monitors
the control circuit between the fuel pump relay and the PCM. When the ignition switch is turned ON, the PCM energizes
the fuel pump relay, which sends power to the fuel pump.

DTC DESCRIPTION

EF3CDAFF

PCM sets DTC P0230 if the PCM detects the fuel pump relay control circuit is open, short to ground or battery.

DTC DETECTING CONDITION

ECDDAF9C

ITEM

DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

Check open or short to ground/battery in control circuit

Enable Condition

10V  Battery voltage 16V

Threshold Value

Open, short to battery or short to ground

Diagnostic Time

3 seconds

e Open or short in harness
e Contact resistance in
connectors

e Faulty fuel pump relay
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SCHEMATIC DIAGRAM

EC1CFFEB

[Connection Information]

BATTERY FUEL PUMP EUEL PUIMP Terminal Connected to Function
RELAY ] 1 Battery Battery Voltage
1] =t 2 5 Battery Battery Voltage
I__!'q 3 [69 - FUEL PUMP 3 PCM Terminal 69 Fuel Pump Relay Control
e REALY CONTORL 2 Supply B+
[CONNECTOR]
Fuel Pump Relay Harness side connector PCM side terminal
- 6|7]8|9|10]11] | x[14] x| |17]18] % |  |21]22]23]24] 5] 4
2 * (26|27 % (29(30|31|32| x | * | x | *|37|38(39| x| « |42|43 3
5«3 % |45| % |47|48| % [50|51|52| % |54(55(56| % |58|59|60 61|62
*6465666768.70717273*75767778*80812|1
E14 C130-1

MONITOR DTC STATUS

E0977D88

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

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

B02301

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

frame data or enable conditions.

Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

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

:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1

1. MIL STATUS

2. DTC STATUS: PRESENT

3. DTC READINESS FLAG :_COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

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

NOTE

A. History (Not Present) fault : DTC occurred but has been cleared.

B. Present fault : DTC is occurring at present time.

B00112
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YES
Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and ECM

memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Component Inspection" procedure.

COMPONENT INSPECTION 42148907

Ignition "OFF" & Engine "OFF"
Remove the fuel pump relay.
Apply 12V and a ground to 5 and 3 of the fuel pump relay(Component side).

Check if the fuel pump relay works well when it is energized. (If the fuel pump relay works normally, a clicking sound
can be heard.)

Does the fuel pump relay operate normally?

=S

Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  escasar

1.

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

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

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

Go to "Component Inspection" procedure

POWER SUPPLY CIRCUIT INSPECTION  esererae

1.

2.

3.

Remove the fuel pump relay.
Ignition "ON" & Engine "OFF".

Measure the voltage between terminal 5 of the fuel pump relay harness connector and chassis ground.
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4. Measure the voltage between terminal 1 of the fuel pump relay harness connector and chassis ground.

Specification : Approx. B+

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

Check for an open or short to ground in the power supply circuit. Repair as necessary and go to "Verification of
Vehicle Repair" procedure.

CONTORL CIRCUIT INSPECTION  &rrpapap
1. Check for short to ground in control circuit
1) Ignition "OFF" & Relay connector : Disconnected.

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

Specification : Infinite

3) Is resistance within the specification?

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to power in control circuit
1) Disconnect PCM connector
2) Ignition "ON" & Engine "OFF"

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

Specification : Approx 0V

4) Is voltage within the specification?
YES
Go to next step as below

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

3. Check for open in control harness
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1) Measure resistance between terminals 3 of the relay harness connector and 69 of the PCM harness connector.

Specification : Approx 0Q

2) Is resistance within the specification?
YES

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

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

VERIFICATION OF VEHICLE REPAIR  esoreaac

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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|DTC P0261 CYLINDER 1-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  eapsecea

EGQEG03L

GENERAL DESCRIPTION  essrs77

Based on information from various sensors, the PCM 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 PCM controls
each injector by grounding the control circuit. When the PCM energizes the injector by grounding the control circuit, the

circuit voltage should be low (theoretically 0V) and the fuel is injected. When the PCM de-energizes the injector by opening
the control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  esasarrs

PCM sets DTC P0261 if the PCM detects that injector (Cylinder #1) control circuit is shorted to ground.

DTC DETECTING CONDITION  eccrasre

Item Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check :
e Open in power supply harness
Enable Conditions e 10 | Battery voltage(V) 16 e Short to ground in control
e Engine speed(rpm) 30 harness
e Contact resistance in
Threshold Value e Short to ground connectors

Diagnostic Time | e 1.5 sec. e Faulty injector

SPECIFICATION  ersercor

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~12.3 40 104 155 ~ 15.7
-10 14 129 ~ 131 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 13.9 ~ 14.0 80 176 17.7 ~ 17.9
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FUEL SYSTEM

20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 199 ~ 20.1
SCHEMATIC DIAGRAM  escoioe
[Connection Information]
INJECTOR #1
! J_:E._CTOTEZ |1-2-4 - INJECTOR #1 Terminal Connected to Function
= 1 Main rel Battery Volt;
y WL 1 - After Main Relay ain re. ay -a ery Vo age
INJECTOR #2 . 2 PCM Terminal 24 Injector operation
= 2 {62 - INJECTOR #2 INJECTOR #2
[
Ly =t S —= After Main Relay Terminal Connected to Function
INJECTOR #37 1 Main relay Battery Voltage
P —H61 - INJECTOR #3 : - -
[T 2 PCM Terminal 62 Injector operation
ey — i = After Mai
er Main Relay INJECTOR #3
INJECTOR #4 it
= —* ~1123 - INJECTOR #4 Terminal Connected to Function
' -
Ry = 1 —= After Main Relay 1 Main relay Battery Voltage
2 PCM Terminal 61 Injector operation
INJECTOR #4
Terminal Connected to Function
1 Main relay Battery Voltage
2 PCM Terminal 23 Injector operation
[CONNECTOR]
INJECTOR Harness side connector PCM side terminal
6|7]8]9]10]1a] x| x[1a] x| x][17]18] % [ % [21]22]|@|@] 5[4
*|26|27| % |29|30|31[32| % [ % | % | % [37(38|39| % | x |42|43 3
* |45 % |47(48| % [50|51|52| % |54|55(56| % [58|59|60| @ |@
* [64|65|66|67|68(69(70|71|72(73|* [75|76|77|78| % |80|81 2|1
C137-1 C130-1

B02611

MONITOR DTC STATUS

E7FAE911

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

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

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

4. Read "DTC Status” parameter.
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5.

COMPONENT INSPECTION
1.
2.

3.
SPECIFICATION

t

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
I—»m ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :

. STATISTIC COUNTER

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

_COMPLETE

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

(LI NoTE

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

M=)

B00112

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

Go to "Component Inspection” procedure.

Ignition "OFF".
Disconnect injector connector.

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

E642FD23

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~ 123 40 104 155 ~ 15.7
-10 14 129 ~ 131 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 13.9 ~ 14.0 80 176 17.7 ~ 17.9
20 68 14.4 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 199 ~ 20.1
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<cisr-i> 1. Battery Voltage
- y
H=0 2. Injector Operation
1 2
u@‘

(@)

4. Is resistance within the specification?

B02614

=S

Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  escces

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

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

3. Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  ess2see0
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to "Control Circuit Inspection” procedure.
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Check for a open in the power supply circuit between the main relay and the Injector
Check for open or blown 15A injector fuse.

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

CONTROL CIRCUIT INSPECTION  eacesrss

1. Check for short to ground in control circuit.
1) Ignition "OFF".

2) Measure resistance between terminal 2 of the injector harness connector and chassis ground.

Specification : Infinite

2. lIs resistance within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  esnasoca
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0262 CYLINDER 1-INJECTOR CIRCUIT HIGH

COMPONENT LOCATION  esiccres

Refer to DTC P0261.

GENERAL DESCRIPTION  e2sp9636

Refer to DTC P0261.

DTC DESCRIPTION  esseecse

PCM sets DTC P0262 if the PCM detects that injector (Cylinder #1) control circuit is open or shorted to battery voltage.

DTC DETECTING CONDITION  easresco

ltem Detecting Condition Possible Cause

DTC Strategy e Driver Stage Check

e Open or short to battery
in control harness.
e Contact resistance in

e 10 Battery voltage(V) 16

Enable Conditions i
e Engine speed(rpm) 30

Threshold Value | ¢ Open or short to battery conlgeclttor_s -
e Faulty injector

Diagnostic Time e 1.5 sec.

SPECIFICATION  ererron2

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~ 123 40 104 155 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 139~ 140 80 176 17.7 ~ 17.9
20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 19.9 ~ 20.1

SCHEMATIC DIAGRAM  ecaasss?

Refer to DTC P0261.

MONITOR DTC STATUS  epoacanc

Refer to DTC P0261.

COMPONENT INSPECTION  esea216n

Refer to DTC P0261.
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TERMINAL AND CONNECTOR INSPECTION  eeasoer

Refer to DTC P0261.

POWER SUPPLY CIRCUIT INSPECTION  esssasec
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?
YES

Go to "Control Circuit Inspection” procedure.

Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 15A injector fuse.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  erapecrs
1. Check for short to battery in control circuit.

1) Ignition "OFF".

2) Disconnect PCM connector.

3) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

5) Is voltage within the specification?
YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for Open in Control Circuit.

1) Ignition "OFF".

2) Measure resistance between terminals 2 of the injector harness connector and 24 of the PCM harness connector.

Specification : Approx. 0Q

3) Is resistance within the specification?
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M=)

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

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

VERIFICATION OF VEHICLE REPAIR  essrase

Refer to DTC P0261.
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|DTC P0264 CYLINDER 2-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  esrar9e0

Refer to DTC P0261.

GENERAL DESCRIPTION  esosgesa

Refer to DTC P0261.

DTC DESCRIPTION  esososzo

PCM sets DTC P0264 if the PCM detects that injector (Cylinder #2) control circuit is shorted to ground.

DTC DETECTING CONDITION  escroers

Item Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check ;

e Open in power supply harness

Enable Conditions e 10 | Battery voltage(V) 16 e Short to ground in control

e Engine speed(rpm) 30 harness

e Contact resistance in

Threshold Value e Short to ground connectors

Diagnostic Time e 1.5 sec. e Faulty injector

SPECIFICATION  eseecess

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~ 123 40 104 155 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 13.9 ~ 14.0 80 176 17.7 ~ 17.9
20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 19.9 ~ 20.1

SCHEMATIC DIAGRAM  Eeissorar

Refer to DTC P0261.

MONITOR DTC STATUS  e7eoscae

Refer to DTC P0261.

COMPONENT INSPECTION  esscsaa

Refer to DTC P0261.
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TERMINAL AND CONNECTOR INSPECTION  ersesras

Refer to DTC P0261.

POWER SUPPLY CIRCUIT INSPECTION  ecrsspee
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?
YES

Go to "Control Circuit Inspection" procedure.

Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 15A injector fuse.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  escaesoe
1. Check for short to ground in control circuit.
1) Ignition "OFF".

2) Measure resistance between terminal 2 of the injector harness connector and chassis ground.

Specification : Infinite

2. Is resistance within the specification?
YES

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

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

VERIFICATION OF VEHICLE REPAIR  ezircers

Refer to DTC P0261.
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IDTC P0265 CYLINDER 2-INJECTOR CIRCUIT HIGH

COMPONENT LOCATION  ecoresen

GENERAL DESCRIPTION  eceocscs

EGQEG03L

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

DTC DESCRIPTION  earr7ops

PCM sets DTC P0265 if the PCM detects that injector (Cylinder #2) control circuit is open or shorted to battery voltage.

DTC DETECTING CONDITION  esarecee

Iltem

Detecting Condition

Possible Cause

DTC Strategy

e Driver Stage Check

Enable Conditions

e 10 = Battery voltage(V) <16
e Engine speed(rpm) 30

Threshold Value

e Open or short to battery

e Open or short to battery
in control harness.

e Contact resistance in
connectors

e Faulty injector

Diagnostic Time e 15 sec.
SPECIFICATION  esnasrsss
Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~12.3 40 104 155 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3
0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 13.9 ~ 14.0 80 176 17.7 ~ 17.9
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20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 19.9 ~ 20.1
SCHEMATIC DIAGRAM  easnsia
[Connection Information]
INJECTOR #1
INJE_CTOTEZ |1-2-4 - INJECTOR #1 Terminal Connected to Function
el 1 Main rel Battery Volt
y WL 1 - After Main Relay ain re. ay -a ery Vo age
INJECTOR #2 . 2 PCM Terminal 24 Injector operation
= 2 {62 - INJECTOR #2 INJECTOR #2
[
Lty — N —= After Main Relay Terminal Connected to Function
INJECTOR #37 1 Main relay Battery Voltage
P {61 - INJECTOR #3 : - -
[T 2 PCM Terminal 62 Injector operation
gl = After Main Relay INJECTOR #3
INJECTOR #4 Lk
I 123 - INJECTOR #4 Terminal Connected to Function
' -
Ry = 1 = After Main Relay 1 Main relay Battery Voltage
2 PCM Terminal 61 Injector operation
INJECTOR #4
Terminal Connected to Function
1 Main relay Battery Voltage
2 PCM Terminal 23 Injector operation
[CONNECTOR]
INJECTOR Harness side connector PCM side terminal
6|7]8]9]10]1a] x| x[1a] x| x][17]18] % [ % [21]22]|@|@] 5[4
* |26(27| % [29]30|31(32| % | % | x| % [37[38|39| % | x |42(43 3
* |45 % |47(48| % [50|51|52| % |54|55(56| % [58|59|60| @ |@
* [64|65|66|67|68(69(70|71|72(73|* [75|76|77|78| % |80|81 2|1
C137-2 C130-1

B02644

MONITOR DTC STATUS

EBOCBASC

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

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

4. Read "DTC Status” parameter.
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5.

COMPONENT INSPECTION
1.
2.

3.
SPECIFICATION

t

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[¥] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :

. STATISTIC COUNTER

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

_COMPLETE

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

(LI NoTE

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

M=)

B00112

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

Go to "Component Inspection” procedure

Ignition "OFF".
Disconnect injector connector.

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

EE1CEEFF

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~ 123 40 104 155 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 139 ~ 14.0 80 176 17.7 ~ 17.9
20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 19.9 ~ 20.1
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<cisr-2> 1. Battery Voltage
8=8 2. Injector Operation
llz@

(@)

4. Is resistance within the specification?

B02641

=S

Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  easceors

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

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

3. Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  eeososs2
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to "Control Circuit Inspection” procedure.
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Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 15A injector fuse.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eirzsaat
1. Check for short to battery in control circuit.

1) Ignition "OFF".

2) Disconnect PCM connector.

3) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

5) Is voltage within the specification?

YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for Open in Control Circuit.
1) Ignition "OFF".

2) Measure resistance between terminals 2 of the injector harness connector and 62 of the PCM harness connector

Specification : Approx. 0Q

3) Is resistance within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  esszcess

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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|DTC P0267 CYLINDER 3-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  esi22ese

EGQEG03L

GENERAL DESCRIPTION  &roszoeo

Based on information from various sensors, the PCM 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 PCM controls
each injector by grounding the control circuit. When the PCM energizes the injector by grounding the control circuit, the

circuit voltage should be low (theoretically 0V) and the fuel is injected. When the PCM de-energizes the injector by opening
control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  esrascce

PCM sets DTC P0267 if the PCM detects that injector (Cylinder #3) control circuit is shorted to ground.

DTC DETECTING CONDITION  esszznsr

Item Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check :
e Open in power supply harness
Enable Conditions e 10 s Battery voltage(V) < 16 e Short to ground in control
e Engine speed(rpm) 30 harness
e Contact resistance in
Threshold Value e Short to ground connectors

Diagnostic Time | e 1.5 sec. e Faulty injector

SPECIFICATION  e49nssa0

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~12.3 40 104 15.5 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 139 ~ 14.0 80 176 17.7 ~ 17.9
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FUEL SYSTEM

20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 19.9 ~ 20.1
SCHEMATIC DIAGRAM  es7sespp
[Connection Information]
INJECTOR #1
INJE_CTOTEZ |1-2-4 - INJECTOR #1 Terminal Connected to Function
el 1 Main rel Battery Volt
y WL 1 - After Main Relay ain re. ay -a ery Vo age
INJECTOR #2 . 2 PCM Terminal 24 Injector operation
= 2 {62 - INJECTOR #2 INJECTOR #2
[
Lty — N —= After Main Relay Terminal Connected to Function
INJECTOR #37 1 Main relay Battery Voltage
P {61 - INJECTOR #3 : - -
[T 2 PCM Terminal 62 Injector operation
gl = After Main Relay INJECTOR #3
INJECTOR #4 Lk
I 123 - INJECTOR #4 Terminal Connected to Function
' -
Ry = 1 = After Main Relay 1 Main relay Battery Voltage
2 PCM Terminal 61 Injector operation
INJECTOR #4
Terminal Connected to Function
1 Main relay Battery Voltage
2 PCM Terminal 23 Injector operation
[CONNECTOR]
INJECTOR Harness side connector PCM side terminal
6|7]8]9]10]1a] x| x[1a] x| x][17]18] % [ % [21]22]|@|@] 5[4
* |26(27| % [29]30|31(32| % | % | x| % [37[38|39| % | x |42(43 3
* |45 % |47(48| % [50|51|52| % |54|55(56| % [58|59|60| @ |@
* [64|65|66|67|68(69(70|71|72(73|* [75|76|77|78| % |80|81 2|1
C137-3 C130-1

B02674

MONITOR DTC STATUS

ED98036C

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

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

4. Read "DTC Status” parameter.
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5.

COMPONENT INSPECTION
1.
2.

3.
SPECIFICATION

t

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
I—»m ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :

. STATISTIC COUNTER

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

_COMPLETE

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

(LI NoTE

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

M=)

B00112

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

Go to "Component Inspection” procedure

Ignition "OFF".
Disconnect injector connector.

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

EAAB60E9

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~ 123 40 104 155 ~ 15.7
-10 14 129 ~ 131 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 13.9 ~ 14.0 80 176 17.7 ~ 17.9
20 68 14.4 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 199 ~ 20.1
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<C137-3>
H=A 1. Battery Voltage
~ 2. Injector Operation
llz@

(@)

4. Is resistance within the specification?

B02671

=S

Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  ecapseea

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

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

3. Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection" procedure

POWER SUPPLY CIRCUIT INSPECTION  eosgasss
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to "Control Circuit Inspection” procedure.
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Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 15A injector fuse.

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

CONTROL CIRCUIT INSPECTION  ecepees:
1. Check for short to ground in control circuit.
1) Ignition "OFF".

2) Measure resistance between terminal 2 of the injector harness connector and chassis ground.

Specification : Infinite

3) Is resistance within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  eroe2nor
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0268 CYLINDER 3-INJECTOR CIRCUIT HIGH

COMPONENT LOCATION  essarese

Refer to DTC P0267.

GENERAL DESCRIPTION  esoessac

Refer to DTC P0267.

DTC DESCRIPTION  esssizns

PCM sets DTC P0268 if the PCM detects that injector (Cylinder #3) control circuit is open or shorted to battery voltage.

DTC DETECTING CONDITION  eizr0:e

ltem Detecting Condition Possible Cause

DTC Strategy e Driver Stage Check

e Open or short to battery
in control harness.
e Contact resistance in

e 10 =< Battery voltage(V) =16

Enable Conditions i
e Engine speed(rpm) 30

Threshold Value | ¢ Open or short to battery conlgeclttor_s -
e Faulty injector

Diagnostic Time e 1.5 sec.

SPECIFICATION  errosezs

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~ 123 40 104 155 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 139~ 140 80 176 17.7 ~ 17.9
20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 19.9 ~ 20.1

SCHEMATIC DIAGRAM  eassssaa

Refer to DTC P0267.

MONITOR DTC STATUS  esrorssa

Refer to DTC P0267.

COMPONENT INSPECTION  eseacoca

Refer to DTC P0267.
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TERMINAL AND CONNECTOR INSPECTION  ep7eacco

Refer to DTC P0267.

POWER SUPPLY CIRCUIT INSPECTION  esscesos
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?
YES

Go to "Control Circuit Inspection” procedure.

Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 15A injector fuse.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eeesezo0
1. Check for short to battery in control circuit.

1) Ignition "OFF".

2) Disconnect PCM connector.

3) Ignition "ON" & Engine "OFF"

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

Specification : Approx. 0V

5) Is voltage within the specification?
YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for Open in Control Circuit.

1) Ignition "OFF".

2) Measure resistance between terminals 2 of the injector harness connector and 61 of the PCM harness connector.

Specification : Approx. 0Q

3) Is resistance within the specification?
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M=)

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

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

VERIFICATION OF VEHICLE REPAIR  esopracs

Refer to DTC P0267.
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|DTC P0270 CYLINDER 4-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  es7epsat

EGQEG03L

GENERAL DESCRIPTION  eeopspaa

Based on information from various sensors, the PCM 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 PCM controls
each injector by grounding the control circuit. When the PCM energizes the injector by grounding the control circuit, the

circuit voltage should be low (theoretically 0V) and the fuel is injected. When the PCM de-energizes the injector by opening
control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  esipssss

PCM sets DTC P0270 if the PCM detects that injector (Cylinder #4) control circuit is shorted to ground.

DTC DETECTING CONDITION  esizoas0

Item Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check :
e Open in power supply harness
Enable Conditions e 10 s Battery voltage(V) < 16 e Short to ground in control
e Engine speed(rpm) 30 harness
e Contact resistance in
Threshold Value e Short to ground connectors

Diagnostic Time | e 1.5 sec. e Faulty injector

SPECIFICATION  eoreren:

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~12.3 40 104 15.5 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 139 ~ 14.0 80 176 17.7 ~ 17.9
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20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 199 ~ 20.1
SCHEMATIC DIAGRAM  egsazseo
[Connection Information]
INJECTOR #1
! J_:E._CTOTEZ |1-2-4 - INJECTOR #1 Terminal Connected to Function
= 1 Main rel Battery Volt;
y WL 1 - After Main Relay ain re. ay -a ery Vo age
INJECTOR #2 . 2 PCM Terminal 24 Injector operation
= 2 {62 - INJECTOR #2 INJECTOR #2
[
Ly =t S —= After Main Relay Terminal Connected to Function
INJECTOR #37 1 Main relay Battery Voltage
P —H61 - INJECTOR #3 : - -
[T 2 PCM Terminal 62 Injector operation
ey — i = After Mai
er Main Relay INJECTOR #3
INJECTOR #4 it
= —* ~1123 - INJECTOR #4 Terminal Connected to Function
' -
Ry = 1 —= After Main Relay 1 Main relay Battery Voltage
2 PCM Terminal 61 Injector operation
INJECTOR #4
Terminal Connected to Function
1 Main relay Battery Voltage
2 PCM Terminal 23 Injector operation
[CONNECTOR]
INJECTOR Harness side connector PCM side terminal
6|7]8]9]10]1a] x| x[1a] x| x][17]18] % [ % [21]22]|@|@] 5[4
*|26|27| % |29|30|31[32| % [ % | % | % [37(38|39| % | x |42|43 3
* |45 % |47(48| % [50|51|52| % |54|55(56| % [58|59|60| @ |@
* [64|65|66|67|68(69(70|71|72(73|* [75|76|77|78| % |80|81 2|1
C137-1 C130-1

B02611

MONITOR DTC STATUS

E4BAE375

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

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

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

4. Read "DTC Status” parameter.
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5.

COMPONENT INSPECTION
1.
2.

3.
SPECIFICATION

t

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[¥] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :

. STATISTIC COUNTER

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

_COMPLETE

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

(LI NoTE

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

M=)

B00112

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

Go to "Component Inspection” procedure.

Ignition "OFF".
Disconnect injector connector.

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

EAB84A8D

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~ 123 40 104 155 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 139 ~ 14.0 80 176 17.7 ~ 17.9
20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 19.9 ~ 20.1
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<C137-4>
H=A 1. Battery Voltage
~ 2. Injector Operation
llz@

(@)

4. Is resistance within the specification?

B02701

=S

Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  ecrssssr

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

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

3. Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  eessrsoe
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to "Control Circuit Inspection” procedure.
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Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 15A injector fuse.

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

CONTROL CIRCUIT INSPECTION  esagasrs
1. Check for short to ground in control circuit.
1) Ignition "OFF".

2) Measure resistance between terminal 2 of the injector harness connector and chassis ground.

Specification : Infinite

3) Is resistance within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  erapiaas
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0271 CYLINDER 4-INJECTOR CIRCUIT HIGH

COMPONENT LOCATION  esrcons

Refer to DTC P0270.

GENERAL DESCRIPTION  esoesro

Refer to DTC P0270.

DTC DESCRIPTION  eeigepos

PCM sets DTC P0271 if the PCM detects that injector (Cylinder #4) control circuit is open or shorted to battery voltage.

DTC DETECTING CONDITION  ecoscaio

ltem Detecting Condition Possible Cause

DTC Strategy e Driver Stage Check

e Open or short to battery
in control harness
e Contact resistance in

e 10 =< Battery voltage(V) =16

Enable Conditions i
e Engine speed(rpm) 30

Threshold Value | ¢ Open or short to battery conlgeclttor_s -
e Faulty injector

Diagnostic Time e 1.5 sec.

SPECIFICATION  emzoner

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
-20 -4 12.2 ~ 123 40 104 155 ~ 15.7
-10 14 129 ~ 13.1 50 122 16.1 ~ 16.3

0 32 13.3 ~ 135 60 140 16.6 ~ 16.8
10 50 139~ 140 80 176 17.7 ~ 17.9
20 68 144 ~ 14.6 100 212 18.8 ~ 19.0
30 86 15.0 ~ 15.2 120 248 19.9 ~ 20.1

SCHEMATIC DIAGRAM  eaeeorer

Refer to DTC P0270.

MONITOR DTC STATUS  epsecoee

Refer to DTC P0270.

COMPONENT INSPECTION  ezrcisce

Refer to DTC P0270.
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TERMINAL AND CONNECTOR INSPECTION  erssnosr

Refer to DTC P0270.

POWER SUPPLY CIRCUIT INSPECTION  esoicrse
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?
YES

Go to "Control Circuit Inspection” procedure.

Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 15A injector fuse.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  esasrsos
1. Check for short to battery in control circuit.

1) Ignition "OFF".

2) Disconnect PCM connector.

3) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

5) Is voltage within the specification?
YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for Open in Control Circuit.

1) Ignition "OFF".

2) Measure resistance between terminals 2 of the injector harness connector and 23 of the PCM harness connector.

Specification : Approx. 0Q

3) Is resistance within the specification?
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M=)

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

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

VERIFICATION OF VEHICLE REPAIR  ecrroeos

Refer to DTC P0270.
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IDTC P0300  RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED

COMPONENT LOCATION  es7osccs

Ignition Coil

EGQES501Q

GENERAL DESCRIPTION  epaesact

The Misfire monitor diagnostic is based on crankshaft rotation velocity variation. The PCM 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 PCM 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 PCM 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 PCM uses the signal to distinguish the phenomenon from actual misfiring.

DTC DESCRIPTION  ecerssoc

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is
detected, the PCM will identify the cylinder(s) that has(have) misfired and then calculate misfiring rate for a given duration.
The DTC for Misfire (P0301 to 0304) is set as soon as the misfiring rate exceeds the limit which may result in damage to
the catalyst or increase emissions. The PCM stores the individual DTC for a cylinder which has more than a 10% total
misfire rate. With a more than two cylinder misfire detection, the PCM sets P0300.

DTC DETECTING CONDITION  ersrosss

Item Detecting Condition Possible Cause

DTC Strategy

Calculation of engine roughness e Faulty spark plugs,

high-tension lead, or Ignition coil
e Incorrect valve timing

e Uneven compression

e Air leakage

e Improper Fuel pressure

or dirty fuel

e Blocked/Leaking injectors

e |eakage between cooling

Misfire detected on 2 or more cylinders system and cylinder

78 Mass air flow(mg/stroke) 356

540 Engine speed(RPM) 6500

Coolant temperature  20°C if Start temperature  -7°C
11V  Battery voltage 16V

Throttle Angle gradient is in predetermined range

No injector shut off

No rough road

Enable Conditions

Threshold Value
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FUEL SYSTEM

SPECIFICATION

EA5FA36D

. i i Ignition secondary
Temp.( ) Temp.( ) Ignition primary coil (Q) coil ()
-20 -4 0.5 7.7
0 32 0.54 8.4
20 68 0.58 9.1
40 104 0.62 9.8
60 140 0.66 10.5
80 176 0.71 11.2
100 212 0.75 11.9
SCHEMATIC DIAGRAM  esaresoc
[Connection Information]
IG COIL PCM
" ) Terminal Connected to Function
After Main Relay
T [ 1 PCM Terminal 4 IG Coil control (1,4)
SYL3 2 | —5.1G COIL 2 PCM Terminal 5 IG Caoil control (2,3)
3
SYLL PoIEEREs 3 Main Relay Battery voltage
S < -{4-1G CoIL
OUTPUT 1.4
--[55 - 1G COIL
SHIELD GROUND
[CONNECTOR]
IG Coil Harness side connector PCM side terminal
67891011**14**1718**21222324“
* [26(27 | % |129|30(31(32| % | x | % | = [37]|38|39| % | x (42|43 3
*45*4748*505152*54.56*5859606162
* |64|65(66|67|68|69|70|71|72|73|* [75|76|77|78| % |80|81 2|1
Cl14 C130-1

MONITOR DTC STATUS

[LI| NOTE

E6CO5F0B

B03001

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting

tree.

Read "DTC Status" parameter.

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

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

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

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[¥] ENGINE

:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

o P~ B3 D+

B00112
Is parameter displayed "History(Not Present) fault™?

(LI NoTE

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

M=)

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

Go to "Monitor Actuation Test" procedure.

MONITOR ACTUATION TEST  eunerr

[LJ|NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.

1. Warm up the engine to normal operating temperature and let it idle.
2. Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.
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1.6 ACTUATION TEST

NO.1 INJECTOR

DURATION |UNTIL STOP KEY

METHOD DEACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

PRESS [STRT], IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY

[sTRT | [ STOP|

5.

B00172
Was each cylinder’s rpm drop within the same value?

YES

Go to "Timing Inspection" procedure.

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection" procedure.

[L| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

SPARK PLUG CABLE INSPECTION

Remove suspect cylinder’s spark plug cable.

Visually/physically inspect the following items:
- Damage, cracks and flashover.

Measure the resistance of the spark plug cable referring to specification.

Specification : 5.6kQ /m £20%

4,

[L| NOTE

Resistance should not be higher than 10,000Q per foot of cable. If resistance is higher than specification, replace
the cable.

Is the displayed value within the specified value?
YES

Go to "Spark Plug Inspection " procedure.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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SPARK PLUG INSPECTION
1. Remove suspect 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. Was a problem found in any of the above areas?
YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Fuel Injector Inspection" procedure.

FUEL INJECTOR INSPECTION

1. Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

Is the fuel injector OK?
=S

Visually/physically inspect the engine mechanical problem as below:
- Leaky or sticky valves or rings.
- Excessive valve deposits.
- Weak valve spring.
- Leaking head gasket.

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to "Ignition Coil Inspection” procedure.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
IGNITION COIL INSPECTION
1. Ignition "OFF".
2. Ignition coil connector : Disconnect.

3. Visually/physically inspect the following items:
- Damage, cracks and flashover.

4. Measure the primary coil resistance between terminals 1,3 and 2,3.

SPECIFICATION :

Temp.( ) Temp.( ) Ignition primary coil (Q)

-20 -4 0.5
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0 32 0.54
20 68 0.58
40 104 0.62
60 140 0.66
80 176 0.71
100 212 0.75

EBKDO02H

Is resistance within the specified value?

=S

Go to "Timing Inspection” procedure.

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

TIMING INSPECTION

1. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

2. Startthe engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing
refer to sample waveforms as below.
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CKPS Missing Tooth |
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| B | zoon | | cues | e/ |ksc| [mim) Eim cuEs | (mena| [eEc| o E:m ks | nen| |Ecn| |nem
Fig. 1 | Fig. 2 ‘Fig.3

Fig.1) The square wave signal should be snooth and without any distortion. ) o
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooth)

3.

B03352

Is the signal waveform normal?

=S

Go to " Air Leakage Inspection " procedure

Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

If fail to synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure.

AIR LEAKAGE INSPECTION  ercrrair

1.

Visually/physically inspect the air leakage in intake/exhaust system as following items.
If OK, go to next step.

If NG, repair as necessary and go to "Verification of Vehicle Repair” procedure.

- 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.

Was a problem found in any of the above areas?
YES
Go to "Fuel System Inspection” procedure.

Repair air leakage and go to "Verification of Vehicle Repair" procedure.
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FUEL SYSTEM INSPECTION  easpssso
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage.

3. Start engine and let it idle. Inspect fuel pressure with vacuum hose disconnected.

Test Condition : Ignition "ON" & Engine "ON" at Idle
Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

4. s fuel pressure within the specified value?

YES

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

Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair" procedure.

(L] NOTE
A. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

B. |If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

C. |If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.

VERIFICATION OF VEHICLE REPAIR  esrioeo

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

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

V=S

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0301 CYLINDER 1-MISFIRE DETECTED

COMPONENT LOCATION  esgssona

Ignition Coil

EGQES501Q

GENERAL DESCRIPTION  esrssoor

The Misfire monitor diagnostic is based on crankshaft rotation velocity variation. The PCM 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 PCM 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 PCM 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 PCM uses the signal to distinguish the phenomenon from actual misfiring.

DTC DESCRIPTION  eososeer

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is
detected, the PCM will identify the cylinder(s) that has(have) misfired and then calculate misfiring rate for a given duration.
The DTC for Misfire (P0301 to 0304) is set as soon as the misfiring rate exceeds the limit which may result in damage to
the catalyst or increase emissions. The PCM stores the individual DTC for a cylinder which has more than a 10% total
misfire rate.
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DTC DETECTING CONDITION  eebcccso

Iltem Detecting Condition Possible Cause
DTC Strategy e Calculation of engine roughness
e 150 Mass air flow(mg/rev.) 710
e 512 Engine speed(RPM) 6500
e Coolanttemperature 20°C if Start temperature -7°C | o Faulty spark plugs,
Enable Conditions | e 11V  Battery voltage 16V high-tension lead, or Ignition coil.
e Throttle Angle gradient is in predetermined range e Incorrect valve timing.
e No injector shut off e Uneven compression.
e No rough road e Air leakage.
Threshold | o Misfire= 12~54% within 200 rev. * Improper Fuel pressure
value or dirty fuel.
Casel) Diagnosis _ _ e Blocked/Leaking injectors.
Time e 200 revolution or 3*200 revolution. e Leakage between cooling
system and cylinder.
Threshold | ¢ Misfire  1.2% within 1000 revolutions.
Value
Case2) Diagnosis : :
Time e 1000 revolution or 4*1000 revolution

SPECIFICATION  ears7eso

Temp.( ) Temp.( ) Ignition primary coil (Q) Ignitizr;ils((aco)ndary

-20 -4 0.5 7.7

0 32 0.54 8.4

20 68 0.58 9.1

40 104 0.62 9.8

60 140 0.66 10.5

80 176 0.71 11.2
100 212 0.75 11.9
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SCHEMATIC DIAGRAM  ecossrer

[Connection Information]

IG COIL
¥ After Main Relay Terminal Connected to Function
sv 1 PCM Terminal 4 IG Coil control (1,4)
SYLS 2 : : - - ~5-1G COIL 2 PCM Terminal 5 IG Coil control (2,3)
SYL.1 | OUTPUT 2.3 N
2 3 Main Relay Battery voltage
AL L 141G CoIL
OUTPUT 1.4
~[55 - IG COIL
SHIELD GROUND
[CONNECTOR]
IG Coil Harness side connector PCM side terminal

7891011**14**1718**212223‘5|4
26|27 % (29)30(31|32| % 37|38(39| % | % | 42|43
45*4748*505152*54.56*5859606162
64(65|66|67(68|69|70(71|72|73| * |75(76|77|78| % |80| 81 2|1

*
*
*

| * | * (o

C114 C130-1

B03011
MONITOR DTC STATUS  esspssao

NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

I—bm ENGINE
:Select engine

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

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

(< TS - N~ NV~ Y G

B00112
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5.

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

[LJ| NOTE

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

YES

Fault is intermittent caused by poor contact in the sensor’s and/or PCM’s connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for loose or poor connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Monitor Actuation Test" procedure

MONITOR ACTUATOR TEST  esceicac

[L| NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady

an rpm reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
Warm up the engine to normal operating temperature and let it idle.

Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.

Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

1.6 ACTUATION TEST 81717

HO.1 INJECTOR

DUBATION |UNTIL STOP HEY

HETHOD DEARCT IVAT ION

CONDITION |IG.HEY ON

EHGINE EUNMING

PRESE [STRT1, IF YOU ARE READY ft
SELECT TEST ITEM USING UP/DOWN KEY

5.

ETR'I'I | STOF |

B03012

Was each cylinder’'s rpm drop within the same value?

YES

Go to "Timing Inspection" procedure.
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Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection” procedure.

(L] NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

SPARK PLUG CABLE INSPECTION

Remove suspect cylinder’s spark plug cable.

Visually/physically inspect the following items:
- Damage, cracks and flashover.

Measure the resistance of the spark plug cable referring to specification.

Specification : 5.6kQ /m +20%

4.

(L] NOTE

Resistance should not be higher than 10,000Q per foot of cable. If resistance is higher than specification, replace
the cable.

Is the displayed value within the specified value?
YES

Go to "Spark Plug Inspection " procedure.

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

SPARK PLUG INSPECTION

Remove suspect cylinder’'s spark plugs.
Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks.

- Check for pluggap : 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.

Was a problem found in any of the above areas?
YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Fuel Injector Inspection” procedure.

FUEL INJECTOR INSPECTION

1.

Check the fuel injectors for clogging or any restrictions.
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FUEL SYSTEM

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2.

Is the fuel injector OK?
=S

Visually/physically inspect the engine mechanical problem as below:
- Leaky or sticky valves or rings.
- Excessive valve deposits.
- Weak valve spring.
- Leaking head gasket.

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.

If OK, go to "Ignition Coil Inspection" procedure.

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

IGNITION COIL INSPECTION

4,

Ignition "OFF".
Ignition coil connector : Disconnect.

Visually/physically inspect the following items:
- Damage, cracks and flashover.

Measure the primary coil resistance between terminals 1 and 3.

SPECIFICATION :

Temp.( ) Temp.( ) Ignition primary coil (Q)

-20 -4 0.5

0 32 0.54

20 68 0.58

40 104 0.62

60 140 0.66

80 176 0.71
100 212 0.75
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EBKDO02H

5. Is resistance within the specified value?

YES

Go to "Timing Inspection" procedure.

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

TIMING INSPECTION

1. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

2. Startthe engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing
refer to sample waveforms as below.
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Fig.1) The s%uare wave signal should be snooth and without any distortion. ) o
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooth)

3.

B03352

Is the signal waveform normal?

YES

Go to " Air Leakage Inspection " procedure

Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.

Readjust as necessary and go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

If fail to synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching

marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure.

AIR LEAKAGE INSPECTION  errocans

1.

Visually/physically inspect the air leakage in intake/exhaust system as following items.
If OK, go to next step.
If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.

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.

Was a problem found in any of the above areas?

YES

Go to "Fuel System Inspection" procedure.

Repair air leakage and go to "Verification of Vehicle Repair" procedure.
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FUEL SYSTEM INSPECTION  ecreori7
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage.

3. Start engine and let it idle. Inspect fuel pressure with vacuum hose disconnected.

Test Condition : Ignition "ON" & Engine "ON" at Idle
Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

4. s fuel pressure within the specified value?

YES

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

Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair" procedure.

(L] NOTE

1. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

2. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

3. If fuel pressure is higher than specification : Is fuel line clogged?
- If it is not, replace pressure regulator.
- Ifitis, replace it.

VERIFICATION OF VEHICLE REPAIR  eaeser2e

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

IDTC P0302 CYLINDER 2-MISFIRE DETECTED

COMPONENT LOCATION

Refer to DTC

GENERAL DESCRIPTION

Refer to DTC

DTC DESCRIPTION

PO301.

PO301.

E04247A5

EC75E4B4

EFF6B2BF

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is
detected, the PCM will identify the cylinder(s) that has(have) misfired and then calculate misfiring rate for a given duration.
The DTC for Misfire (PO301 to 0304) is set as soon as the misfiring rate exceeds the limit which may result in damage to
the catalyst or increase emissions. The PCM stores the individual DTC for a cylinder which has more than a 10% total

misfire rate.

DTC DETECTING CONDITION

E58CAFB9

Iltem

Detecting Condition

Possible Cause

DTC Strategy

e Calculation of engine roughness

Enable Conditions

150 Mass air flow(mg/rev.) 710
512 Engine speed(RPM) 6500
Coolanttemperature  20°C if Start temperature

11V  Battery voltage 16V

Throttle Angle gradient is in predetermined range
No injector shut off

No rough road

-7°C

Threshold | ¢ Misfire= 12~54% within 200 rev.
Value
Casel) Diagnosis
9 e 200 revolution or 3*200 revolution.
Time
Threshold | ¢ Misfire 1.2% within 1000 revolutions.
Value
Case?) Diagnosis
T?me e 1000 revolution or 4*1000 revolution

e Faulty spark plugs,
high-tension lead, or Ignition coil.
e Incorrect valve timing.

e Uneven compression.

e Air leakage.

e Improper Fuel pressure

or dirty fuel.

e Blocked/Leaking injectors.

e | eakage between cooling
system and cylinder.

SPECIFICATION

E8BAA73B

Temp.( ) Temp.( ) Ignition primary coil (Q) Ignitizgils?co)ndary

-20 -4 0.5 7.7

0 32 0.54 8.4

20 68 0.58 9.1

40 104 0.62 9.8

60 140 0.66 10.5

80 176 0.71 11.2
100 212 0.75 11.9
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SCHEMATIC DIAGRAM

EBDCA4D4A

Refer to DTC P0301.

MONITOR DTC STATUS

5.

EE6CF2C6

(L] NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting

tree.

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

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

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

Read "DTC Status" parameter.

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

:Select engine

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

1.4 AMBIENT CONDITIONS

(< S - Y - Y~ Y G

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

Is parameter displayed "History(Not Present) fault™?

[LJ|NOTE

History (Not Present) fault : DTC occurred but has been cleared.

Present fault : DTC is occurring at present time.

YES

B00112

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

Go to "Monitor Actuation Test" procedure.
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MONITOR ACTUATOR TEST  eseieans

[LJ| NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.
Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
1. Warm up the engine to normal operating temperature and let it idle.
2. Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.

3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

1.6 ACTUATION TEST 81-17 |

HO.1 IMNJECTOR
DURATION |UNTIL 3TOP HEY
HETHOD DEACTIVATION

CONDITION |IG.HEY ON
EHGINE EUNNIHNG

PRESE [E8TRT1, IF ¥0U ARE READY 1t
SELECT TEST ITEM USING UP/DOWN KEY

STR'I'l | STOF |

B03012

5.  Was each cylinder's rpm drop within the same value?

=)

Go to "Timing Inspection” procedure.

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection” procedure.

[LJ| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

SPARK PLUG CABLE INSPECTION
1. Remove suspect cylinder’s spark plug cable.

2. Visually/physically inspect the following items:
- Damage, cracks and flashover.

3. Measure the resistance of the spark plug cable referring to specification.
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Specification : 5.6kQ /m +20%

4.

(L] NOTE

Resistance should not be higher than 10,000Q per foot of cable. If resistance is higher than specification, replace
the cable.

Is the displayed value within the specified value?

YES

Go to "Spark Plug Inspection " procedure.

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

SPARK PLUG INSPECTION

Remove suspect cylinder’'s spark plugs.

Visually/physically inspect the following items:

- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks.
- Check for pluggap : 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.
Was a problem found in any of the above areas?

YES

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

Go to "Fuel Injector Inspection" procedure.

FUEL INJECTOR INSPECTION

1.

Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2.

Is the fuel injector OK?

YES

Visually/physically inspect the engine mechanical problem as below:
- Leaky or sticky valves or rings.
- Excessive valve deposits.
- Weak valve spring.
- Leaking head gasket.

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to "Ignition Coil Inspection" procedure.
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FUEL SYSTEM

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

IGNITION COIL INSPECTION
1. Ignition "OFF".
2. Ignition coil connector : Disconnect.

3. Visually/physically inspect the following items:
- Damage, cracks and flashover.

4. Measure the primary coil resistance between terminals 2 and 3.

SPECIFICATION :

Temp.( ) Temp.( ) Ignition primary coil (Q)
-20 -4 0.5
0 32 0.54
20 68 0.58
40 104 0.62
60 140 0.66
80 176 0.71
100 212 0.75

EBKDO02H
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5. Is resistance within the specified value?
YES

Go to "Timing Inspection" procedure.

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

1. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

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

oy EEE EEsav oy XEE BEsev Aoy XEE BEsau

CKPS Missing Tooth

1 mllrﬂﬂlflllwmtmmlrﬂmm mmwmawmm;mmmmu

| i L_ i E {
| B | zoon | | cues | e/ | kecn| |mim E:mm cugs | (meno | |Eco| e E:mm cuks | |neng| |Ec| [mem

Fig.1) The S%Jare wave signal should be snooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(mssing tooth)

B03352

3. Is the signal waveform normal?
YES

Go to " Air Leakage Inspection " procedure.

Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

If fail to synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure.
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AIR LEAKAGE INSPECTION  easooeps

1. Visually/physically inspect the air leakage in intake/exhaust system as following items.
If OK, go to next step.
If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure
- 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. Was a problem found in any of the above areas?
YES
Go to "Fuel System Inspection" procedure.

Repair air leakage and go to "Verification of Vehicle Repair" procedure.

FUEL SYSTEM INSPECTION escrsse2

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage.

3. Start engine and let it idle. Inspect fuel pressure with vacuum hose disconnected.

Test Condition : Ignition "ON" & Engine "ON" at Idle.
Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

4. s fuel pressure within the specified value?

=)

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

Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair" procedure.

(L NOTE

1. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

2. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

3. If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.
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VERIFICATION OF VEHICLE REPAIR  eoercars

Refer to DTC P0301.
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FUEL SYSTEM

IDTC P0303 CYLINDER 3-MISFIRE DETECTED

COMPONENT LOCATION

Refer to DTC

GENERAL DESCRIPTION

Refer to DTC

DTC DESCRIPTION

PO301.

PO301.

E890FA71

EB142880

EEBC8DF5

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is
detected, the PCM will identify the cylinder(s) that has(have) misfired and then calculate misfiring rate for a given duration.
The DTC for Misfire (PO301 to 0304) is set as soon as the misfiring rate exceeds the limit which may result in damage to
the catalyst or increase emissions. The PCM stores the individual DTC for a cylinder which has more than a 10% total

misfire rate.

DTC DETECTING CONDITION

E3B2439D

Iltem

Detecting Condition

Possible Cause

DTC Strategy

e Calculation of engine roughness

Enable Conditions

150 Mass air flow(mg/rev.) 710
512 Engine speed(RPM) 6500
Coolanttemperature  20°C if Start temperature

11V  Battery voltage 16V

Throttle Angle gradient is in predetermined range
No injector shut off

No rough road

-7°C

Threshold | ¢ Misfire= 12~54% within 200 rev.
Value
Casel) Diagnosis
9 e 200 revolution or 3*200 revolution.
Time
Threshold | ¢ Misfire 1.2% within 1000 revolutions.
Value
Case?) Diagnosis
T?me e 1000 revolution or 4*1000 revolution.

e Faulty spark plugs,
high-tension lead, or Ignition coil.
e Incorrect valve timing.

e Uneven compression.

e Air leakage.

e Improper Fuel pressure

or dirty fuel.

e Blocked/Leaking injectors.

e | eakage between cooling
system and cylinder.

SPECIFICATION

EG7F6AF8

Temp.( ) Temp.( ) Ignition primary coil (Q) Ignitizgils?co)ndary

-20 -4 0.5 7.7

0 32 0.54 8.4

20 68 0.58 9.1

40 104 0.62 9.8

60 140 0.66 10.5

80 176 0.71 11.2
100 212 0.75 11.9
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SCHEMATIC DIAGRAM

EQ9BF8A7

Refer to DTC P0301.

MONITOR DTC STATUS

5.

ED12461B

(L] NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting

tree.

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

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

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

Read "DTC Status" parameter.

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

:Select engine

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

1.4 AMBIENT CONDITIONS

(< S - Y - Y~ Y G

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

Is parameter displayed "History(Not Present) fault™?

[LJ|NOTE

History (Not Present) fault : DTC occurred but has been cleared.

Present fault : DTC is occurring at present time.

YES

B00112

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

Go to "Monitor Actuation Test" procedure.
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MONITOR ACTUATION TEST  eionscie

[LJ| NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.
Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
1. Warm up the engine to normal operating temperature and let it idle.
2. Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.

3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

1.6 ACTUATION TEST 81-17 |

HO.1 IMNJECTOR
DURATION |UNTIL 3TOP HEY
HETHOD DEACTIVATION

CONDITION |IG.HEY ON
EHGINE EUNNIHNG

PRESE [E8TRT1, IF ¥0U ARE READY 1t
SELECT TEST ITEM USING UP/DOWN KEY

STR'I'l | STOF |

B03012

5.  Was each cylinder's rpm drop within the same value?

=)

Go to "Timing Inspection” procedure.

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection” procedure.

[LJ| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

SPARK PLUG CABLE INSPECTION
1. Remove suspect cylinder’s spark plug cable.

2. Visually/physically inspect the following items:
- Damage, cracks and flashover.

3. Measure the resistance of the spark plug cable referring to specification.
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Specification : 5.6kQ /m +20%

4.

(L] NOTE

Resistance should not be higher than 10,000Q per foot of cable. If resistance is higher than specification, replace
the cable.

Is the displayed value within the specified value?

YES

Go to "Spark Plug Inspection " procedure.

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

SPARK PLUG INSPECTION

Remove suspect cylinder’'s spark plugs.

Visually/physically inspect the following items:

- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks.
- Check for pluggap : 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.
Was a problem found in any of the above areas?

YES

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

Go to "Fuel Injector Inspection" procedure.

FUEL INJECTOR INSPECTION

1.

Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2.

Is the fuel injector OK?

YES

Visually/physically inspect the engine mechanical problem as below:
- Leaky or sticky valves or rings.
- Excessive valve deposits.
- Weak valve spring.
- Leaking head gasket.

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to "Ignition Coil Inspection" procedure.
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FUEL SYSTEM

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

IGNITION COIL INSPECTION
1. Ignition "OFF".
2. Ignition coil connector : Disconnect.

3. Visually/physically inspect the following items:
- Damage, cracks and flashover.

4. Measure the primary coil resistance between terminals 2 and 3.

SPECIFICATION :

Temp.( ) Temp.( ) Ignition primary coil (Q)
-20 -4 0.5
0 32 0.54
20 68 0.58
40 104 0.62
60 140 0.66
80 176 0.71
100 212 0.75

EBKDO02H
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5. Is resistance within the specified value?
YES

Go to "Timing Inspection" procedure.

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

1. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

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

oy EEE EEsav oy XEE BEsev Aoy XEE BEsau

CKPS Missing Tooth

1 mllrﬂﬂlflllwmtmmlrﬂmm mmwmawmm;mmmmu

| i L_ i E {
| B | zoon | | cues | e/ | kecn| |mim E:mm cugs | (meno | |Eco| e E:mm cuks | |neng| |Ec| [mem

Fig.1) The S%Jare wave signal should be snooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(mssing tooth)

B03352

3. Is the signal waveform normal?
YES

Go to " Air Leakage Inspection " procedure.

Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

If fail to synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure.
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AIR LEAKAGE INSPECTION  ecossizo

1. Visually/physically inspect the air leakage in intake/exhaust system as following items.
If OK, go to next step.
If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
- 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. Was a problem found in any of the above areas?
YES
Go to "Fuel System Inspection" procedure.

Repair air leakage and go to "Verification of Vehicle Repair" procedure.

FUEL SYSTEM INSPECTION  esararse
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage.

3. Start engine and let it idle. Inspect fuel pressure with vacuum hose disconnected.

Test Condition : Ignition "ON" & Engine "ON" at Idle.
Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

4. s fuel pressure within the specified value?

=)

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

Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair" procedure.

(L NOTE

A. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

B. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

C. If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.
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VERIFICATION OF VEHICLE REPAIR  essssoce

Refer to DTC P0301.
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FUEL SYSTEM

IDTC P0304 CYLINDER 4-MISFIRE DETECTED

COMPONENT LOCATION

Refer to DTC

GENERAL DESCRIPTION

Refer to DTC

DTC DESCRIPTION

PO301.

PO301.

ED3CDAB1

EAGE88B0O

E5EE3D35

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is
detected, the PCM will identify the cylinder(s) that has(have) misfired and then calculate misfiring rate for a given duration.
The DTC for Misfire (PO301 to 0304) is set as soon as the misfiring rate exceeds the limit which may result in damage to
the catalyst or increase emissions. The PCM stores the individual DTC for a cylinder which has more than a 10% total

misfire rate.

DTC DETECTING CONDITION

EA65034D

Iltem

Detecting Condition

Possible Cause

DTC Strategy

e Calculation of engine roughness

Enable Conditions

150 Mass air flow(mg/rev.) 710
512 Engine speed(RPM) 6500
Coolanttemperature  20°C if Start temperature

11V  Battery voltage 16V

Throttle Angle gradient is in predetermined range
No injector shut off

No rough road

-7°C

Threshold | ¢ Misfire= 12~54% within 200 rev.
Value
Casel) Diagnosis
9 e 200 revolution or 3*200 revolution.
Time
Threshold | ¢ Misfire 1.2% within 1000 revolutions.
Value
Case?) Diagnosis
T?me e 1000 revolution or 4*1000 revolution.

e Faulty spark plugs,
high-tension lead, or Ignition coil.
e Incorrect valve timing.

e Uneven compression.

e Air leakage.

e Improper Fuel pressure

or dirty fuel.

e Blocked/Leaking injectors.

e | eakage between cooling
system and cylinder.

SPECIFICATION

E8CFF0OD2

Temp.( ) Temp.( ) Ignition primary coil (Q) Ignitizgils?co)ndary

-20 -4 0.5 7.7

0 32 0.54 8.4

20 68 0.58 9.1

40 104 0.62 9.8

60 140 0.66 10.5

80 176 0.71 11.2
100 212 0.75 11.9
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SCHEMATIC DIAGRAM

EBEB2F51

Refer to DTC P0301.

MONITOR DTC STATUS

5.

EE8BE6D6

(L] NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting

tree.

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

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

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

Read "DTC Status" parameter.

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

:Select engine

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

1.4 AMBIENT CONDITIONS

(< S - Y - Y~ Y G

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

Is parameter displayed "History(Not Present) fault™?

[LJ|NOTE

History (Not Present) fault : DTC occurred but has been cleared.

Present fault : DTC is occurring at present time.

YES

B00112

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

Go to "Monitor Actuation Test" procedure.
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MONITOR ACTUATION TEST  escoscen

[LI| NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.

1. Warm up the engine to normal operating temperature and let it idle.
2. Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
I—»m ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D A~ B8

B00112

5.  Was each cylinder's rpm drop within the same value?

=)

Go to "Timing Inspection" procedure.

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection” procedure.

[LJ| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

SPARK PLUG CABLE INSPECTION
1. Remove suspect cylinder’s spark plug cable.

2. Visually/physically inspect the following items:
- Damage, cracks and flashover.

3. Measure the resistance of the spark plug cable referring to specification.
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Specification : 5.6kQ /m +20%

4.

(L] NOTE

Resistance should not be higher than 10,000Q per foot of cable. If resistance is higher than specification, replace
the cable.

Is the displayed value within the specified value?

YES

Go to "Spark Plug Inspection " procedure.

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

SPARK PLUG INSPECTION

Remove suspect cylinder’'s spark plugs.

Visually/physically inspect the following items:

- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks.
- Check for pluggap : 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.
Was a problem found in any of the above areas?

YES

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

Go to "Fuel Injector Inspection" procedure.

FUEL INJECTOR INSPECTION

1.

Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2.

Is the fuel injector OK?

YES

Visually/physically inspect the engine mechanical problem as below:
- Leaky or sticky valves or rings.
- Excessive valve deposits.
- Weak valve spring.
- Leaking head gasket.

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to "Ignition Coil Inspection" procedure.
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Repair as necessary and go to "Verification of Vehicle Repair" procedure.

IGNITION COIL INSPECTION
1. Ignition "OFF".
2. Ignition coil connector : Disconnect.

3. Visually/physically inspect the following items:
- Damage, cracks and flashover.

4. Measure the primary coil resistance between terminals 1 and 3.

SPECIFICATION :

Temp.( ) Temp.( ) Ignition primary coil (Q)
-20 -4 0.5
0 32 0.54
20 68 0.58
40 104 0.62
60 140 0.66
80 176 0.71
100 212 0.75

EBKDO02H
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5. Is resistance within the specified value?
YES

Go to "Timing Inspection" procedure.

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

1. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

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

oy EEE EEsav oy XEE BEsev Aoy XEE BEsau

CKPS Missing Tooth
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Fig.1) The S%Jare wave signal should be snooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(mssing tooth)

B03352

3. Is the signal waveform normal?
YES

Go to " Air Leakage Inspection " procedure.

Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

If fail to synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure.



FLA -280 FUEL SYSTEM

AIR LEAKAGE INSPECTION  epzrearr

1. Visually/physically inspect the air leakage in intake/exhaust system as following items.
If OK, go to next step.
If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
- 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. Was a problem found in any of the above areas?
YES
Go to "Fuel System Inspection" procedure.

Repair air leakage and go to "Verification of Vehicle Repair" procedure.

FUEL SYSTEM INSPECTION  eosoor7r
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage.

3. Start engine and let it idle. Inspect fuel pressure with vacuum hose disconnected.

Test Condition : Ignition "ON" & Engine "ON" at Idle.
Specification : 250~350kPa(2.50~3.50 kg/ , 36~50 psi)

4. s fuel pressure within the specified value?

=)

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

Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair" procedure.

(L NOTE

A. Check if fuel line pressure decreases when accelerating quickly.
- Ifit does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.

B. If fuel pressure is lower than specification : Check for fuel line pressure while pinching fuel return hose.
- If pressure quickly increases, check pressure regulator.
- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

C. If fuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.
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VERIFICATION OF VEHICLE REPAIR  espupsc

Refer to DTC P0301.
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IDTC P0315 SEGMENT TIME ACQUISITION INCORRECT

COMPONENT LOCATION  e7gasacc

EGQE501B

GENERAL DESCRIPTION  ezsn088

A Misfire induces a decrease in the engine speed and causes a variation in the segment period. Therefore, misfiring
detection is based on the observation of this variation of the segment period.

DTC DESCRIPTION  eonasco

Because of the tolerance in mechanical machining and assembling process of the target wheel, the duration of each
segment are not always same but differ from segment to segment on the same engine. And this irregular segment duration
can disturb misfiring detection which is based on the difference of engine rotational speed between the firing and the
misfiring cylinder. The PCM compares segment duration of 4 cylinders during fuel cut-off and deceleration period. With
this comparison PCM perform segment adaptation to adapt the difference of each segment duration.

The PCM sets DTC P0315 if any of segment adaptation value is on the limit.

DTC DETECTING CONDITION  eagsscs2

Item Detecting Condition Possible Cause
DTC Strategy e Monitor segment time adaptation
e Engine speed is between 2000 and 3000 rpm e Improperly installed target
Enable Conditions | after finishing segment time adaptation wheel
e No relevant failure e Contact resistance in
Threshold Value e Segment adaptation value = 5/1000 connectors
Diagnostic Time

MONITOR DTC STATUS  esaseast

[L| NOTE

If any codes relating to CKPs are stored, do ALL REPAIRS associated with those codes before proceeding with
troubleshooting.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2. Press F4(DTAL) to select DTC information from the DTCs menu.
3. Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.
4. Read "DTC Status" parameter.
1.4 AMBIENT CONDITIONS
To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
[R ENGINE 2. DIC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)OI1 the function bar 5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC
DTAL HELP
B00112
5. Is parameter displayed "History(Not Present) fault™?

[LJ|NOTE

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

YES

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

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  eossrren

1.

Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing
refer to sample waveforms as below.
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MPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooth)

3.

VERIFICATION OF VEHICLE REPAIR

Is the signal waveform normal?

YES

Go to " Verification of Vehicle Repair " procedure.

B03352

Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

If fail to synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure.

EDBDCG6EE

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

1.

2.

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

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

Read "DTC Status" parameter.

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0325 KNOCK SENSOR 1 CIRCUIT

COMPONENT LOCATION  eacsssec

Knock Sensor

EGQEG6010

GENERAL DESCRIPTION  eopssice

The knock sensor is attached to the cylinder block and senses engine knocking. The sensor contains a piezoelectric ele-
ment that converts vibration (or noise) into voltage signal and sends this signal to PCM. With input signals from camshaft
position and crankshaft position sensor, PCM can identify which cylinder is knocking. PCM filters vibrations and deter-
mines if the vibrations are knocking signal. The Engine Control Module (PCM) uses this signal to suppress knocking by
retarding ignition timing. The PCM will set a code (Malfunction Indicator Lamp will Not turn on) if during two driving cycles
the Knock sensor’s output voltage falls below minimum threshold. This code indicates an unexpected vibration is being
read by the Knock sensor or PCM under normal engine operation.

DTC DESCRIPTION  ear7esce

The PCM monitors the range of the analog input signal from knock sensor to check sensor failure that is short circuit
or open circuit. If the difference between knock signal and noise level is smaller than the threshold during defined time
period, the DTC P0325 is set. In case the noise level is higher than the upper threshold or lower than the lower threshold,
the DTC P0325 is set too.

DTC DETECTING CONDITION  eprccocr

Item Detecting Condition Possible Cause

DTC Strategy e \oltage Range Check

e Engine speed 2700 rpm
Enable Conditions | e Engine load  440mg/rev.
e No relevant failure

e Open/short in signal or
ground circuit
e Contact resistance in

e Difference between sensor signal and connectors
Threshold Value noise level  0.06Y g e Faulty knock sensor

Diagnostic Time e 10 seconds
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SCHEMATIC DIAGRAM  eseapssa

PCM [Connection Information]
Knock Sensor Terminal Connected to Function
2 54 -
I:::‘ 154 - GND 1 PCM Terminal 10 Sensor Signal
! [0 - KNOCK 2 PCM Terminal 54 Sensor Ground
SENSOR
SIGNAL
[CONNECTOR]
KNOCK SENSOR Harness side connector PCM side terminal
6|7]8]o |@[1a]x]x][1a] x| x][17]18] % [ % [21]22]23]24] 5[4
* |26(27| % |29(30|31(32| % | % | x| % [37[38|39| x| x |42|43 3
% |45| % |47(48| % [50(51|52 *'5556 % |58|59(60(61|62
* |64]65]66|67|68|69]70(71|72|73| % |75]76[77| 78] % |80[81] 2 | 1
C119 C130-1

B03251

MONITOR DTC STATUS  err2snes

NOTE

If any codes relating to TPS or MAFS are stored, do ALL REPAIRS associated with those codes before proceeding
with further troubleshooting.

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

I—»m ENGINE
:Select engine

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D O b WD+

1

B00112

5. Is parameter displayed "History(Not Present) fault"?
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[LJ|NoTE

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

=S

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

Go to "W/Harness Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  ezrsoree

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

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

3. Has a problem been found?

YES

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

Go to "Ground Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  e4p20070
1. Ignition "OFF".
2. Disconnect Knock sensor and PCM connectors.

3. Measure resistance between terminals 2 of the sensor harness connector and 54 of the PCM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?

YES

Go to "Signal Circuit Inspection" procedure.

Check for an open in the ground circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  eazpsces

1. Check for open in signal harness.

1) Measure resistance between terminals 1 of sensor harness connector and 10 of the PCM harness connector.

Specification : Approx. 0Q

2) Is resistance within the specification?
YES

Go to next step as below.

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

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

Specification : Infinite

2) Is resistance within the specification?

YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to power in signal harness
1) Ignition "ON" & Engine "OFF".

2) Measure voltage between terminals 1 of sensor harness connector and chassis ground.

Specification : Approx. 0V

3) Is voltage within the specification?

=S

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  essasiro

1. Component resistance inspection.

1) Ignition Off.
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2) Disconnect knock sensor connector.

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

Specification : Approx. 5 at20 (68 )

2. Output signal inspection.

1) Remove knock sensor from vehicle and secure (across mounting boss) in a shop vise.

2) Set up an oscilloscope as follows :
Channel A (+): terminal 1 (-): terminal 2.

3) Rap on vise with a ball peen hammer while monitoring oscilloscope screen (there should be a spike of less than
1 volt with each hammer strike).

Specification : knock sensor send a voltage spike with hammer strikes.

3. Installation torque inspection.

1) Check the installation torque of the knock sensor.

Specification : Approx. 16 ~ 28N-m(160~250 kg-cm,11.8~18.4 Ib-ft)

4. Has a problem been found?

M=)

Check knock sensor for contamination, deterioration, or damage. Substitute with a known-good sensor and check

for proper operation. If the problem is corrected, replace sensor and then go to "Verification of Vehicle Repair” pro-
cedure.

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

VERIFICATION OF VEHICLE REPAIR  eocoesos
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

M=)

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  ecssecro

EGQES501B

GENERAL DESCRIPTION  eracssor

The Crankshaft Position Sensor (CKPS) is a hall effect type sensor that generates voltage using a sensor and a target
wheel mounted on the crankshaft; there are 58 slots in the target wheel where one is longer than the others. When the
slot in the wheel aligns with the sensor, the sensor voltage outputs low. When the metal (tooth) in the wheel aligns with the
sensor, the sensor voltage outputs high. During one crankshaft rotation there are 58 rectangular signals and one longer
signal. The PCM calculates engine RPM by using the sensor’ s signal and controls the injection duration and the ignition
timing. Using the signal differences caused by the longer slot, the PCM identifies which cylinder is at top dead center.

DTC DESCRIPTION  ecarsosr

The PCM sets DTC P0335 when the number of crankshaft teeth during one revolution is incorrect or crankshaft signal is
missing while camshaft signal is detected.

DTC DETECTING CONDITION  ersraeas

ITEM DETECTING CONDITION POSSIBLE CAUSE

DTC Strategy e Check Crankshaft Signal Switching

e Camshaft position sensor signal is valid
e 6V Battery voltage 16V

Enable Conditions

e Open or short in signal, ground

e No Crankshaft Teeth detected after 4 or power supply circuit
Threshold | Camshaft signal transitions e Contact resistance in
Value e Crankshaft teeth detected but synchronization connectors
Case 1 is not successful e Damage to the connecting
Diadnosis flange/flywheel
Tgi]me e 2 revolutions e Misadjust crankshaft and
camshaft pulley position
Threshold
Value e Number of Crankshaft Teeth is not correct * Faulty CKP sensor
Case2 - :
Diagnosis )
Time e 2.5 revolutions
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SCHEMATIC DIAGRAM  ezosasne

[Connection Information]

CKPS PCM
Terminal Connected to Function
3 27 - GND 1 Main Relay Battery Voltage
", 2 PCM Terminal 29 CKPS signal
. P
|_| IL |_| i {29 - ckps 3 PCM Terminal 27 Sensor ground
L SIGNAL
1
= After Main Relay
[CONNECTOR]
CKPS Harness side connector PCM side terminal

7] 8|9 |10]1a] x| % 14| x| % [17]18] % |  |21]22]23]24] 5] 4
26|@| x |@|[30(31|32| % | % | x| % [37|38|39| * | % |42]43
45| % | 47|48 % | 50| 51| 52| % | 54| 55|56 % | 58] 59| 60| 61| 62

64|65(66|67|68|69(70|71|72|73| % |75|76|77|78| % |80|81 2|1

(% | * O

1
] ]

C101 C130-1
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SINGAL WAVEFORM  e7s2rze
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Fig.1) The square wave signal should be snooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(mssing tooth)

B03352

MONITOR DTC STATUS  esaseose

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

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

4. Read "DTC Status" parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D A~ 1D -

B00112
Is parameter displayed "History(Not Present) fault"?

(LI noTE

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

=S

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  earcoess

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

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

Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  eceercas

1.

Ignition "OFF".
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2. Disconnect CKP sensor connector.
3. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

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

Check for a open in the power supply circuit between the main relay and the CKPS.
Especially check for open or blown 10A sensor fuse.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ersscacr
1. Ignition "OFF".

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

Specification : Approx. 0Q

3. Is resistance within the specification?

YES
Go to "Signal Circuit Inspection” procedure.

Check for an open or short to battery in the ground circuit.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  ep2sasor
1. Check for open in signal harness.
1) Disconnect PCM connector.

2) Measure resistance between terminals 2 of sensor harness connector and 29 of the PCM harness connector.

Specification : Approx. 0Q

3) Is resistance within the specification?
=S

Go to next step as below.
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Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for short to ground in signal harness.

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

Specification : Infinite

2) Is resistance within the specification?
YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to power in signal harness.
1) Ignition "ON" & Engine "OFF".

2) Measure voltage between terminal 2 of the sensor harness connector and chassis ground.

Specification : Approx. 0V

3) Is voltage within the specification?
YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  ese2seon

1. Reconnect the CKPS and PCM connectors.

2. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

3. Startthe engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing.
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Fig.1) The S%Jare wave signal should be snooth and without any distortion. ) o
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooth)

4.

B03352
Is the signal waveform normal?

=S

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

Remove CKP and calculate air gap between sensor and flywheel/torque converter. Readjust as necessary and
go to next step.

NOTE

Air gap [0.3~1.8 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

If fail to synchronize with CMP sensor, readjust timing system and go to next step.
Check CKPS for contamination, deterioration, or damage. Substitute with a known-good CKPS and check for
proper operation. If the problem is corrected, replace CKPS and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  esassooa

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT
MALFUNCTION(SINGLE SENSOR)

COMPONENT LOCATION  eorsrcco

EGQES590A

GENERAL DESCRIPTION  easosea
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 camshatft.

When the target triggers the sensor, the sensor voltage is 5V. If not, the sensor voltage is OV. These CMPS signal is sent
to the PCM and the PCM uses the CMPS signal for synchronizing the firing of sequential fuel injectors.

DTC DESCRIPTION  eaccaero

The PCM monitors the camshaft sensor signal transition position which must change only once per crankshaft revolution.
If no camshatft signal is detected while crankshaft signal is detected, the PCM sets DTC P0340.

DTC DETECTING CONDITION  epapooeo

ITEM DETECTING CONDITION POSSIBLE CAUSE

DTC Strategy e Check camshaft signal switching

e Open or shortin signal, ground
or power supply circuit.
e Contact resistance in

e No signal switching connectors.

Threshold Value e Rising/falling camshaft edge not within defined e Misadjust crankshfa\ft and
window : -5 ~ +5 teeth camshaft pulley position.

e Faulty CMP sensor.

e No crankshaft position sensor signal error
e 6V Battery voltage 16V

Enable Conditions

Diagnostic Time e 40 revolutions
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SCHEMATIC DIAGRAM  eerseaen

CMPS PCM [Connection Information]
| 3 i i I Terminal Connected to Function
+{30- GND! 1 Main Relay Battery Voltage
I:. .--tlx'l L_I 5 | = oups 2 PCM Terminal 72 CMPS signal
= | |5 EiGRAL 3 PCM Terminal 30 Sensor ground
1

#= After Main Relay

L

[CONNECTOR]

CMPS Harness side connector PCM side terminal

6|7]8|9|10]11] x| x|14] x| x|17]18] % | |21]22]23]24] 5| 4
= % (26(27| % [29|@[31(32| % | % | % | % |37|38]39| | % [42]43 X
% |45| % [47/48] % |50|51|52| % [54|55|56]  [58]59]60] 61|62
ANV \N
— — * |6465|66|67|68|69|70| 71| @|73| % |75|76|77| 78| x | 80|81 2 | 1
C101 C130-1
B03407
SIGNAL WAVEFORM  esaocaes
- ENlsev EEE BEEsev Aoy NEE ENsev ERsev NEE ERsev
| [ okes | : MissingETooth ‘- : | ] E bod :

PR SN AT A
. / owps - | | |
. 5 5 B : o |

| Y [izoon | [cuee | (o [asc] [mows | | ) [oon | [cutes T [omce] (o] | | B [ coon [ cunes] o] b [rem
[Fio.1 ] | Fig. 2 [Fig. 3 |

Fig.1) The s%uare wave signal should be snooth and without any distortion. ) o
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooth)

B03352

MONITOR DTC STATUS  esaacres

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

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

4. Read "DTC Status" parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu

HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL. STATUS
[ ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112
Is parameter displayed "History(Not Present) fault"?

(L NoTE

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

=S

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  esisos80

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

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

Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  eoescrs

1.

2.

Ignition "OFF".

Disconnect CMP sensor connector.
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3. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

5. Is voltage within the specification?
YES
Go to "Ground Circuit Inspection” procedure.
Check for a open in the power supply circuit between the main relay and the CMPS.

Especially check for open or blown 10A sensor fuse.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eepseasc
1. Ignition "OFF".

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

Specification : Approx. 0Q

3. Is resistance within the specification?
YES
Go to "Signal Circuit Inspection” procedure.

Check for an open or short to battery in the ground circuit.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eisoaroc

1. Check for open in signal harness.
1) Disconnect PCM connector.

2) Measure resistance between terminals 2 of sensor harness connector and 72 of the PCM connector.

Specification : Approx. 0Q

3) Is resistance within the specification?
YES

Go to next step as below.

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

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

Specification : Infinite

2) s resistance within the specification?
=S

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to battery in signal harness.
1) Ignition "ON" & Engine "OFF".

2) Measure voltage between terminal 2 of the sensor harness connector and chassis ground.

Specification : Approx. 0V

3) Is voltage within the specification?
=S
Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esroenae

1. Reconnect the CMPS and PCM connectors.

2. Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

3. Start the engine and check for signal waveform whether synchronize with CKPS or not and tooth is missing.
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ey EEE BEE ey =y A BEssv E=ov XEE EBEEssu

CKPS Missing Tooth
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Fig.1) The square wave signal should be smmpoth and without any distortion. ) o
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooth)

B03352

4. Is the signal waveform normal?
YES

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

Remove CMP and calculate air gap[1.8mm(0.07in)]. Readjust and repair as necessary and go to "Verification of
Vehicle Repair" procedure. If OK, check CMPS for contamination, deterioration, or damage. Substitute with a known-
good CMPS and check for proper operation. If the problem is corrected, replace CMPS and then go to "Verification
of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esrecaes

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK
1)

COMPONENT LOCATION  erszocer

Threeway Catalyst Converter

EGQES01A

GENERAL DESCRIPTION  ecoorerr

The PCM uses dual oxygen sensors to monitor the efficiency of the manifold catalytic converter (warm-up catalytic con-
verter). By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The upstream
(front) HO2S is used to detect the amount of oxygen in the exhaust gas before it enters the catalytic converter. A low
voltage indicates high oxygen contents (lean air mixture). A high voltage indicates low oxygen contents (rich air mixture).
When the catalyst efficiency drops, no chemical reaction takes place. This means the concentration of oxygen will be
the same at the rear as it is at the front. The output voltage of the rear HO2S copies the voltage of the front HO2S.To
monitor the system, the lean-to-rich switches of the front HO2S to the rear HO2S is counted. The ratio of rear switches
to front switches is used to determine whether the catalyst is operating properly. An effective catalyst will have fewer rear
switches than front switches, that is, a ratio closer to zero.

DTC DESCRIPTION  eraecroc

The PCM calculates oscillation size of rear HO2S signal which represents catalyst conversion properties. This oscillation
size will determine if catalyst conversion is low due to aging or poisoning from leaded fuel or misfiring. The PCM sets
P0420 if the average of calculated oscillation size of rear HO2S signal during predetermined duration is higher than the
predetermined threshold.
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DTC DETECTING CONDITION  ecransos

ITEM

DETECTING CONDITION POSSIBLE CAUSE

DTC Strategy

e Comparison of the signal ratio of upstream and
downstream O2 sensor in a load and speed range.

Enable
Conditions

e Coolant temperature 74 (165 )

e 400 (752 ) =< Catalyst temp. model

=< 900 (1652 )

e 5km/h(BMPH)  Vehicle speed  180km/h(112MPH)

200  Mass air flow(mg/rev.) 700 e Exhaust gas leaks
Engine speed  3400rpm e Faulty rear HO2S
11V Battery voltage 16 e Faulty three way catalyst

Lambda regulation active converter
Canister purge valve not in CLOSE state
Catalyst purge after fuel cut-off finished
No relevant failure

Threshold Value

Averaged malfunction index  threshold value

Diagnostic Time

e 110 lambda controller cycles

MONITOR DTC STATUS  eicessnn

5.

[LI| NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting

tree.

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

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

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

Read "DTC Status" parameter.

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[P] ENGINE
:Select engine

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

1.4 AMBIENT CONDITIONS

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

O 0 b WD+

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

B00112
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[LJ|NoTE

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

YES

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

Go to "Exhaust System Inspection" procedure.

EXHAUST SYSTEM INSPECTION  esassair

1. Visually/physically inspect the following conditions :
- Exhaust system between HO2S and Three way catalyst for air leakage.
- Damage, and for loose or missing hardware:

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

YES

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

Go to "Rear HO2S Inspection " procedure.

REAR HO2S INSPECTION

1. Visually/physically inspect the rear HO2S for the following conditions:

- Ensure that the HO2S is securely installed.(Pigtail and wiring harness not making contact with the exhaust pipe)
- Check for corrosion on terminals.

- Check for terminal tension. (at the HO2S and at the PCM)
- Any road damage.

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

=S

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

Go to "TWC Inspection " procedure.

TWC INSPECTION

1. Visually/physically inspect the three-way catalyst(TWC) converter for the following damage:
- Severe discoloration caused by excessive temperature.
- Dents and holes.

- Internal rattle caused by a damaged catalyst.

2. Also, ensure that the TWC is a proper original equipment manufacturer part.
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3. Was a problem found?

YES

Replace TWC and go to "Verification of Vehicle Repair” procedure.

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

VERIFICATION OF VEHICLE REPAIR  koisesss
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

=S

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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OPEN

DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT

COMPONENT LOCATION

EFOC4FAD

PCSV

Flow (m3/h)

P R
200

P
400

P n n
600 800

Differential Pressure (mbar)

GENERAL DESCRIPTION

E67EDADB

EGQES502E

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The
PCM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back to the
engine for combustion. This valve is actuated by the purge control signal from the PCM and controls fuel vapor flow from
the canister to the intake manifold.

DTC DESCRIPTION

EOF8BCFB

PCM sets DTC P0444 if the PCM detects that the PCSV control circuit is open.

DTC DETECTING CONDITION

E17CDCFF

ITEM

DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

Driver stage check

Enable Conditions | ® 10V Battery voltage(V) 16 e Open in PCSV harness.
e 2%  Canister purge duty  98% e Contact resistance in
connectors.
Threshold Value e Open circuit e Faulty PCSV.
Diagnostic Time e 3 sec.
SPECIFICATION  e417an20
PCSV Resis- PCSV Resis-

Temp.( ) Temp.( ) tance(Q) Temp.( ) Temp.( ) tance(Q)
-20 -4 20 ~ 24 40 104 25 ~ 29
0 32 22 ~ 26 60 140 27 ~ 31
20 68 24 ~ 28 80 176 29 ~ 33
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SCHEMATIC DIAGRAM  eospsocr

[Connection Information]
PCM
P::SV 2 156 - PCSV Terminal Connected to Function
M 1 1 Main Relay Battery Voltage
L o After Main Relay )
2 PCM Terminal 26 PCSV operation
[CONNECTOR]
PCSV Harness side connector PCM side terminal
67 (8|9 (1011 *|* (14| *|* (17|18 % |* (21(22|23(24 5|4
* |@|27| % |29|30|31(32| % | % | % | % |37|38|39| * | % |42|43 2
* |45| % |47|48| % [50|51|52| % |54|55(56| % |58|59|60|61|62
* [64|65(66|67(68(69(70|71|72|73| % |75|76|77|78| % |80|81 2| 1
C130-1

B04441
MONITOR DTC STATUS  Eosrascr

NOTE

If any DTCs (or pending codes) are present, do ALL REPAIRS associated with those codes before proceeding with
this troubleshooting tree.

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[F] ENGINE
:Select engine

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

(=2 IS - B~ N ¢~ S-S I

B00112

5. Is parameter displayed "History(Not Present) fault"?
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[LJ|NoTE

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

M=)

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

Go to "Component Inspection” procedure.

COMPONENT INSPECTION

1. Ignition "OFF".

2. Disconnect PCSV connector.

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

E4FF8A43

Specification : Approx. 24.5~27.5Q at 20 (68 )
PCSV Resis- PCSV Resis-
Temp.( ) Temp.( ) tance(Q ) Temp.( ) Temp.( ) tance(Q )
-20 -4 20 ~ 24 40 104 25 ~ 29
0 32 22 ~ 26 60 140 27 ~ 31
20 68 24 ~ 28 80 176 29 ~ 33
<C106>

1. Battery Voltage
2. PCSV Operation

4. s resistance within the specification?

YES

Go to next step as below.

B04442

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

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

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

3. Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  escaseos
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to "Control Circuit Inspection™" procedure.

Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"”
procedure.

CONTROL CIRCUIT INSPECTION  eeprraes
1. Ignition "OFF".
2. Disconnect PCM connector.

3. Measure resistance between terminals 2 of the PCSV harness connector and 26 of the PCM harness connector.

Specification : Approx. 0Q

4. |Is resistance within the specification?

YES

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

VERIFICATION OF VEHICLE REPAIR es7ie0

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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DTC P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  eaesesor

Refer to DTC P0444.

GENERAL DESCRIPTION  escsrore

Refer to DTC P0444.

DTC DESCRIPTION  ees4icos

PCM sets DTC P0445 if the PCM detects that the PCSV control circuit is shorted to ground or shorted to battery voltage.

DTC DETECTING CONDITION  ecocesno

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy e Driver stage check
. 10V Battery voltage(V) 16 e Short in PCSV harness.
Enable Conditions | ® ) .
e 2%  Canister purge duty  98% e Contact resistance in
connectors.

Threshold Value e Short to ground or Short to Battery e Faulty PCSV.
Diagnostic Time e 3 sec.

SPECIFICATION  eopeasss

PCSV Resis- PCSV Resis-
Temp.( ) Temp.( ) tance(Q) Temp.( ) Temp.( ) tance(Q)
-20 -4 20 ~ 24 40 104 25 ~ 29
0 32 22 ~ 26 60 140 27 ~ 31
20 68 24 ~ 28 80 176 29 ~ 33

SCHEMATIC DIAGRAM  ezorserr

Refer to DTC P0444.

MONITOR DTC STATUS  escoeors

Refer to DTC P0444.

COMPONENT INSPECTION  es4o8ces

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  E1o0188a

Refer to DTC P0444.
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POWER SUPPLY CIRCUIT INSPECTION  erscarre
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?
YES

Go to "Control Circuit Inspection” procedure.

Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  ezirsero
1. Check for short to ground in control circuit.

1) Ignition "OFF".

2) Disconnect PCM connector.

3) Measure resistance between terminals 2 of the PCSV harness connector and 26 of the PCM harness connector.

Specification : Approx. 0Q

4) s resistance within the specification?
YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to battery in control circuit.
1) Ignition "ON" & Engine "OFF".

2) Measure voltage between terminal 2 of the PCSV harness connector and chassis ground.

Specification : Approx. 0V

3) Is voltage within the specification?
YES

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



FLA -314 FUEL SYSTEM

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

VERIFICATION OF VEHICLE REPAIR  e7srrcon

Refer to DTC P0444.
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IDTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE

COMPONENT LOCATION  esosppec

Wheel Speed Sensor

EGQES502B

GERNERAL DESCRIPTION  erosocar

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 PCM not only if the vehicle speed is low or high but also if the vehicle is or is
not moving. The PCM uses this signal to control the fuel injection, ignition timing, transaxle shift scheduling and torque
converter clutch scheduling. The WSS signal is also used to detect rough road conditions.

DTP DESCRIPTION  esso0nss

The PCM evaluates engine speed and mass air flow if there is no vehicle speed signal. This evaluation of both values
will detect open circuit or short circuit errors on the wheel speed sensor. The PCM sets DTC P0501 if there is no vehicle
speed signal from wheel speed sensor while both engine speed and mass air flow are higher than predetermined threshold
during the predetermined time.
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DTP DETDCING CONDITION  esrocrsa

ITEM DETECING CONDITION POSSIBLE CAUSE
DTC -
Strategy e Plausibility check
e Engine speed 2100 rpm
Enable e Engine load 250 mg/rev.
Conditions | ® Coolant temperature 60 (140 )
Casel) e 10V Battery voltage 16V
e No fuel shut-off
Threshold e Vehicle speed=0 with high engine speed
Value and engine load e Open or short in harness
Diagnostic e Contact resistance in
Time e 60 seconds connectors
e Faulty wheel speed sensor
DTC .
Strategy e Electrical check
Enabl_e_ e Vehicle speed O
Conditions | ¢ 10V Battery voltage 16V
Case?)
Threshold | ¢ PCM detects abnormal input voltage of
Value the signal circuit
Diagnostic
Time e 10 seconds
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SCHEMATIC DIGRAM  eoreiess
[With ABS/TCS, ESP] BeM [Connection Information]
ABS 3 | Terminal Connected to Function
CONTORL {39 - wss siGNAL 3 PCM Terminal 39 WSS signal
MODULE |
— 5 PCM Terminal 39 WSS signal
ESP
CONTORL 5
MODULE
[CONNECTOR] ) )
PCM side terminal
6|78 |9 (10[11|* | *|14| x| *x[17(18| % | * |21|22|23|24 5|4
% |26(27| % |29(30(31|32| % [ % | % | % [37|38|@| % | x [42|43 3
* |45| % |47|48| % |50({51|52| % |54|55|56| % [58]|59(60|61|62
* |64(65|66|67(68|69(70|71(72|73| % |75|76|77|78| *|80|81 2|1
C130-1
[Without ABS/TCS, ESP] [Connection Information]
PCM
wss — Terminal Connected to Function
Ha {17 - WSS SIGNAL (-) - -
oy 1 PCM Terminal 17 WSS signal (-)
T 2 [18 - WSS SIGNAL (+) 2 PCM Terminal 18 WSS signal (+)
[CONNECTOR]
PCM side terminal
6|7]8]010]11]x|x[14] x| % |@|@®] x| x[21]22]23]24] 5[4
* (26|27 % |29(30|31|32| x | * | x| % |37[38(39| x| # |42|43 3
* |45| % |47|48| % [50|51|52| % |54|55(56| % |58|59|60|61|62
* |64|65|66|67(68(69|70|71|72|73| % |75|76|77|78| % |80|81 2|1
C130-1
[SCHEMATIC DIAGRAM (Il) - Except Europe] [Connection Information]
) PCM Terminal Connected to Function
3 PCM Terminal 39 VSS signal
Vehicle Speed Sensor 3 39 - VSS SIGNAL
]
[CONNECTOR]
PCM side terminal
6|7]8]010]11]x|x[1a] x| x[17]18] % | x [21]22]23]24] 5|4
% |26(27| % |29]|30(31[32| % | % | % | % |37|38|@ | % | % | 42|43 3
* |45| % |47|48| % [50|51|52| % |54|55(56| % |58|59|60|61|62
* |64|65|66|67(68(69|70|71|72|73| % |75|76|77|78| % |80|81 2|1

C130-1
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MONITOR DTC STATUS  exiasoe

5.

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

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

Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
I—»m ENGINE
:Select engine

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

M A~ B3

B00112

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

[LJ| NOTE

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

=S

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

[Europe & with ABS] Go to "Monitor Scan tool Data" procedure.
[Europe & without ABS system] Go to "Signal Circuit Inspection[Without ABS]" procedure.
[Except Europe] Open or short circuit between VSS and PCM control module.
If problems are found, repair as necessary and go to "Verification of Vehicle Repair” procedure.
If OK, check VSS. Repair as necessary and go to "Verification of Vehicle Repair” procedure.

MONITOR SCAN TOOL DATA  epsssioe

With vehicle raised on a lift , start the engine and place transaxle in Drive. Let vehicle idle and verify speedometer
indicates approx. 10km/h or more(6mph or more) on the instrument cluster.

Conect Scantool and select ABS system.

Monitor the "WHEEL SPD SENSOR-FR" parameter on the current data list.
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Specification : 10km/h or more(6mph or more)

4. Is value within the specification?
YES

Wheel speed sensor is OK. Go to "Signal Circuit Inspection[With ABS]" procedure.

Check for open or short circuit between wheel speed sensor(FR) and ABS(or ESP) control module.  If problems
are found, repair as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, Check wheel speed sensor(FR) as follow :
- Gap between ABS sensor and trigger wheel (Air gap : 0.3~1.1 mm(0.011 ~ 0.043 in))
- Trigger wheel condition
- Sensor resistance : Approx. 1,300~1,500Q at 20 (68 )
Replace wheel speed sensor as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  enosrsss
[WITH ABS]
1. Check for open in circuit.
1) Ignition "OFF".
2) Disconnect PCM and ABS or ESP Control Module connectors.

3) Measure resistance between terminals 39 of the PCM harness connector and 3 of the ABS Control Module
harness connector(W/ABS)
Measure resistance between terminals 39 of the PCM harness connector and 5 of the ESP Control Module
harness connector(W/ESP)

Specification : Approx. 0Q

4) Is resistance within the specification?

YES

Go to next step as below.

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

1) Measure resistance between terminal 39 of the PCM harness connector and chassis ground.

Specification : Infinite

2) s resistance within the specification?
YES

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

[EUROPE & WITHOUT ABS SYSTEM]
1. Check for open in circuit.
1) Ignition "OFF".
2) Disconnect PCM and wheel speed sensor(front right) harness connector.

3) Measure resistance between wheel speed sensor harness connector and PCM harness connector.

Specification : Approx. 0Q

[W/O 4WD]

- Terminal 1(sensor) & Terminal 17(PCM)
- Terminal 2(sensor) & Terminal 18(PCM)
[WITH 4WD]

- Terminal 3(sensor) & Terminal 17(PCM)
- Terminal 4(sensor) & Terminal 18(PCM)

4) s resistance within the specification.

YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in circuit.
1) Measure resistance between terminal 17 of the PCM harness connector and chassis ground.

2) Measure resistance between terminal 18 of the PCM harness connector and chassis ground.

Specification : Infinite

3) Is resistance within the specification?

=S

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

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

VERIFICATION OF VEHICLE REPAIR  eeoeoor

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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[DTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

COMPONENT LOCATION  eesrceon

EGQEG02V

GENERAL DESCRIPTION  ecepesss

When the TP sensor’s signal indicates closed throttle position and the engine is idling, the PCM adjusts the idle speed
control actuator so that the engine runs at the correct idling speed, regardless of coolant temperature, load and etc. When
the additional load applied in the engine, the air flow through the idle speed control actuator is increased momentarily to
raise the idling speed.

DTC DESCRIPTION  e7aaces

The PCM monitors engine speed deviation from the target idle engine speed when the vehicle is stopped and the idle
speed valve opening is stable. The PCM sets DTC P0506 if the difference to the target idle engine speed is lower than
the predetermined threshold.

DTC DETECTING CONDITION  ezeoos99

Item Detecting Condition Possible Cause

e Monitor deviation between target idle speed

DTC Strate
ay and actual engine speed

e \ehicle speed=0 -
e Coolant temperature 74 (165 ) e Restriction in intake or
e Throttle angle: closed exhaust system.

Enable Conditions | e 20seconds after engine start. e Carbonustment of the
e Engine load 1000mg/rev. accelerator cable.
e 10V Battery voltage 16 e Contact resistance in
e No relevant failure connectors.

e Faulty ISC valve.
e Target idle speed-Engine speed > 100rpm

Threshold Value i
(Engine speed too low)

Diagnostic Time e 16 seconds.
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SPECIFICATION  ersesoor
TPS
Throttle Position Output Voltage
C.T (IDLE) 0.2 ~ 0.8V
W.O.T 43 ~48YV
ICA COIL #1 (OPEN)
ICA Coil #1 ICA Coil #1
Temp.( ) Temp.( ) (OPEN)(Q) Temp.( ) Temp.( ) (OPEN)(Q)
-20 -4 9.2 ~10.8 40 104 12.0 ~ 13.6
-10 14 9.7 ~11.3 50 122 12.4 ~ 14.0
0 32 10.2 ~ 11.8 60 140 12.9 ~ 145
10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0
20 68 11.1 ~ 12.7 80 176 13.8 ~ 154
30 86 115~ 131 100 212 14.7 ~ 16.3
ICA COIL #2 (CLOSE)
ICA Coil #2 ICA Coil #2
Temp.( ) Temp.( ) (CLOSE)(Q) Temp.( ) Temp.( ) (CLOSE)(Q)
-20 -4 12.1 ~ 13.7 40 104 15.7 ~ 17.3
-10 14 128 ~ 14.4 50 122 16.3 ~ 17.9
0 32 13.4 ~ 15.0 60 140 16.9 ~ 18.5
10 50 14.0 ~ 15.6 70 158 17.4 ~ 19.0
20 68 145 ~ 16.1 80 176 18.0 ~ 19.6
30 86 15.1 ~ 16.7 100 212 19.2 ~ 20.8
SCHEMATIC DIAGRAM  eseo16a6
[Connection Information]
ICA PCM
1 80 - ICA (OPEN) Terminal Connected to Function
- 1 PCM Terminal 80 ICA (OPEN)
2—l-'Aftel' Man 2 Main Relay Battery voltage
. Relay 3 PCM Terminal 78 ICA (CLOSE)
{8 - ICA (CLOSE)
[CONNECTOR]
ICA Harness side connector PCM side terminal
67 (8|9 [10(11| % | % |14| % | *[17|18| * | * [21|22(23|24 5|4
*x (2627 % |29|30(31[32| % | * | x| % [37[38|39| % | x |42|43 3
% |45| % |47|48| % |50|51|52| « |54|55|56| % |58|59|60|61|62
* |64(65|66(67|68|69|70|71|72|73| * 757677. *.81 2|1
C115 C130-1

B05061
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SIGNAL WAVEFORM  erascass

fr EGDENAL 188 CHBSBY FR cinsSeuv 18 es (G G |

AN 115. 90 AUE: 4.7 UV WAX: 14.9 FIN: 12, %ml) AVE: 9.4 ¥V AN 14.6 VU
FREGQ: __lm.ﬂ___il: DUTY: 31 FREG: 18A.88 H= D!J_'I'H! '5-5_-".'

JULULLY FOUUUUTT e

[ [zoon| [cugs] [RECD | [nEMU] [ [zoon| [cues] [RECD ]| [HENU]

The above waveforms are the voltage signals generated when the ICA operates. This ICA is a duty type and the time opened determines
the duty amount. The left side is the waveform of the ICA Opening coil during idle.
The right side is the waveform of the ICA Closing coil during idle.

B05062
MONITOR DTC STATUS  ecssrizo

NOTE

If any TPS, MAFS or ICA Valve circuit codes are present, do ALL REPAIRS associated with them before proceeding
with this troubleshooting tree.

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[F] ENGINE
:Select engine

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

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

Mo aa A B3

B00112

5. Is parameter displayed "History(Not Present) fault"?
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[LJ|NoTE

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

YES

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

Go to "Check for restricted intake or exhaust system" procedure.
CHECK FOR RESTRICTED INTAKE OR EXHAUST SYSTEM
1. Visually/physically inspect the following items :
- Air cleaner filter element for excessive dirt or for any foreign objects.

- Throttle body inlet for damage or for any foreign objects.
- Restricted exhaust system.

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

M=)

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eozsorsa

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

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

3. Has a problem been found?

YES

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

Go to next step as below.

COMPONENT INSPECTION  eseresac
1. Ignition "ON".

2. Remove ICA Valve from Throttle body. Check for throttle bore, throttle plate and the ICA passages for chocking and
for any foreign objects. Repair or clean as necessary.

3. Install the ICA valve.
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b

Ignition "ON" & Engine "OFF".

Install scan tool and select "IDLE SPEED ACTUATOR" parameter on the "Actuation Test" mode.
Activates ICA valve by pressing "STAT" key.

Check the ICA valve for clicking sound and visually verifying valve closes and opens.

[LJ| NOTE

Repeat numerous times to ensure valve reliability.

Is ICA Valve OK?

=S

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

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

VERIFICATION OF VEHICLE REPAIR esaeices

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

1.

2.

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

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

Read "DTC Status" parameter

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

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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[DTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

COMPONENT LOCATION  errcerea

Refer to DTC P0506.

GENERAL DESCRIPTION  escoos?

Refer to DTC P0506.

DTC DESCRIPTION  es2cces

The PCM monitors engine speed deviation from the target idle engine speed when the vehicle is stopped and the idle
speed valve opening is stable. The PCM sets DTC P0507 if the difference to the target idle engine speed is higher than
the predetermined threshold.

DTC DETECTING CONDITION  ecreonsa

Item Detecting Condition Possible Cause

DTC Strategy e Monitor deviation between target idle speed
and actual engine speed

e Vehicle speed=0
e Coolant temperature 74 (165 ) e A stuck or binding throttle plate.
e Throttle angle: closed e Maladjustment of the
Enable Conditions | e 20seconds after engine start. accelerator cable.
e Engine load 1000mg/rev. e Contact resistance in
e 10V Battery voltage 16V connectors.
e No relevant failure e Faulty ISC valve.

Threshold Value

Engine speed > (target RPM + 200)

Diagnostic Time e 16 seconds.

SPECIFICATION  eoeaosor

TPS
Throttle Position Output Voltage
C.T (IDLE) 0.2 ~ 0.8V
W.0.T 43 ~48YV

ICA COIL #1 (OPEN)

ICA Coil #1 ICA Coil #1

Temp.( ) Temp.( ) (OPEN)(Q) Temp.( ) Temp.( ) (OPEN)(Q)
-20 -4 9.2 ~10.8 40 104 12.0 ~ 13.6
-10 14 9.7 ~ 113 50 122 12.4 ~ 14.0

0 32 10.2 ~ 11.8 60 140 129 ~ 145

10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0
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20 68 111 ~ 12.7 80 176 13.8 ~ 154
30 86 115 ~ 13.1 100 212 14.7 ~ 16.3
ICA COIL #2 (CLOSE)

ICA Coil #2 ICA Coil #2

Temp.( ) Temp.( ) (CLOSE)(Q) Temp.( ) Temp.( ) (CLOSE)(Q)
-20 -4 12.1 ~ 13.7 40 104 15.7 ~ 17.3
-10 14 12.8 ~ 14.4 50 122 16.3 ~ 17.9

0 32 13.4 ~ 15.0 60 140 16.9 ~ 18.5

10 50 14.0 ~ 15.6 70 158 17.4 ~ 19.0

20 68 145 ~ 16.1 80 176 18.0 ~ 19.6

30 86 15.1 ~ 16.7 100 212 19.2 ~ 20.8

SCHEMATIC DIAGRAM  eceeeeac

Refer to DTC P0506.

SIGNAL WAVEFORM  e7sanaac

Refer to DTC P0506.
MONITOR DTC STATUS  ezeipe2s

[LJ| NOTE

If any TPS, MAFS or ICA Valve circuit codes are present, do ALL REPAIRS associated with them before proceeding
with this troubleshooting tree.

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

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

4. Read "DTC Status" parameter
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[¥] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

o P~ B3 D+

B00112

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

[LJ|NOTE

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

YES
Fault is intermittent caused by poor contact in the sensor’'s and/or PCM'’s connector or was repaired and PCM

memory was not cleared. Thoroughly check connectors for loose or poor connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Accelerator Cable & Throttle plate Inspection" procedure.

ACCELERATOR CABLE & THROTTLE PLATE INSPECTION

1.

Visually/physically inspect the following items. Repair or adjust as necessary and go to next step
- Check that the Accelerator Cable is not sticking or moving sluggishly.
- Check Accelerator Cable free play [0.040~0.120 in. (1.0~3.0 mm)].

Remove Intake Hose and inspect Throttle Plate for excessive carbon deposits.

Is Throttle Plate being held open with excessive carbon deposits?

YES

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

Go to "Air Leakage Inspection" procedure.

AIR LEAKAGE INSPECTION  essssozs

1.

Visually/physically inspect the air leakage in intake/exhaust system as following items,
If OK, go to next step

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.

- Vacuum hoses for splits, kinks and improper connections.
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- 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. Check for air leakage in EVAP. Purge control valve.
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.
2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve.

3) Does the valve hold vacuum?

YES

Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  escsiess

Refer to DTC P0506.

COMPONENT INSPECTION  eaenccas
1. Ignition "OFF".

2. Remove ICA Valve from Throttle body. Check for throttle bore, throttle plate and the ICA passages for chocking and
for any foreign objects. Repair or clean as necessary.

3. Install the ICA valve.
4. Ignition "ON" & Engine "OFF".
5. Install scan tool and select "IDLE SPEED ACTUATOR" parameter on the "Actuation Test" mode.
6. Activates ICA valve by pressing "STAT" key.
7. Check the ICA valve for clicking sound and visually verifying valve closes and opens.
(L] NOTE
Repeat numerous times to ensure valve reliability.
8. Is ICA Valve OK?

YES

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

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

Refer to DTC P0506.
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IDTC P0560 SYSTEM VOLTAGE

COMPONENT LOCATION  esarsisr

EGQES502F

GENERAL DESCRIPTION  eespsree

The PCM provides ground to one side of the coil of the main relay and the other side is connected to the battery. The
PCM monitors battery voltage and the voltage after the main relay.

DTC DESCRIPTION  eisraea

The PCM measures the voltage from ignition key and from main relay respectively and compares two voltages. This
comparison will watch if the Main Relay has switched and remains on after ignition Key-On and if it has switched off after
the ignition Key-Off. The PCM sets DTC P0560 if the voltage after Main Relay is lower than a predetermined threshold
after ignition key-on or higher than a predetermined threshold after ignition key-off.

DTC DETECTING CONDITION  eerascro

ltem Detecting Condition Possible Cause
DTC Strategy ° Comp_arison of battery voltage and voltage
after main relay
Enable e Battery voltage 10V
Conditions | e Ignition ON
Threshold
Case 1) Value e \oltage after main relay when ON 6V
- : e Open or short circuit
_[Igilr?]%noms e 180 mSec. e Contact resistance in
connectors
Enable "
Conditions | ® Ignition OFF
Threshold
Case 2) e \oltage after main relay when ON 6V
Value
Diagnosis 80 mS
Time e 180 mSec.
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SCHEMATIC DIAGRAM
[Connection Information]
Terminal Connected to Function
BATTERY 1 Supply B+
_MA|N RELAY 2 Battery Battery Voltage
g 1 - ) 4 PCM terminal 67 Main Relay Control
1 +.67 - MAIN RELAY
CONTROL 5 Battery Battery Voltage
[CONNECTOR]
Relay Harness side connector PCM side terminal
1 6|7 ]8]010]12]x[x[1a] %[ x[17]18] % [ % [21]22]23]24] 5[4
4| % * (26|27 % |29(30({31|32| % | % | x| % [37[38|39| x| x |42(43 3
5 * |45| % |47|48| % [50|51|52| % |54|55(56| % |58|59|60|61|62
* 646566.68 69(70|71|72|73| % |75|76|77|78| % |80|81 2|1
EO7 C130-1

MONITOR DTC STATUS

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

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

B05601

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

frame data or enable conditions.

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select FA(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

(< TS - B~ V- I G

. MIL STATUS

. DTC STATUS: PRESENT
. DTC READINESS FLAG :_COMPLETE
. STATISTIC COUNTER
. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

1

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

NOTE

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

B00112
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YES

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

Go to "Component Inspection” procedure.

COMPONENT INSPECTION  ecrooese

1. Ignition "OFF".

2.  Remove the main relay.

3. Apply 12V and a ground to 2 and 4 terminals of the main relay(Components side).

4. Check if the main relay works well when it is energized. (If the main relay works normally, a clicking sound can be
heard.)

5. Does the main relay operate normally?
YES

Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  erosocae

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

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

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

Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  esozenar
1. Ignition "ON" & Engine "OFF".

2. Measure the voltage between terminal 2 of the main relay harness connector and chassis ground.
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3. Measure the voltage between terminal 5 of the main relay harness connector and chassis ground.

Specification : Approx. B+

4. s voltage within the specification?
YES
Go to "Control Circuit Inspection”

Check for an open or short to ground in the power supply circuit. Repair as necessary and go to "Verification of
Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  ercorrio
1. Check for short to ground in control circuit.
1) Ignition "OFF".

2) Measure resistance between terminal 4 of the relay harness connector and chassis ground.

Specification : Infinite

3) Is resistance within the specification?

YES

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to power in control circuit.
1) Disconnect PCM connectors.
2) Ignition "ON" and Engine "OFF".

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

Specification : Approx 0V

4) Is voltage within the specification?
YES
Go to next step as below

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

3. Check for open in control harness.
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1) Measure resistance between terminals 4 of the relay harness connector and 67 of the ECM harness connector.

Specification : Approx 0Q

2) Is resistance within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  ei7ssess

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0562 SYSTEM VOLTAGE LOW

COMPONENT LOCATION  eecoazse

Refer to DTC P0560.

GENERAL DESCRIPTION  enssanzs

Refer to DTC P0560.

DTC DESCRIPTION ED1D4EBB

The sets DTC P0562 if the PCM detects system voltage lower than the possible range of battery voltage.

DTC DETECTING CONDITION  eazoross

Item Detecting Condition Possible Cause

DTC Strategy e Check system voltage

e No main relay failure

’ e Contact resistance in
e \ehicle speed 10km/h(6mph)

connectors.
Threshold Value e \oltage after main relay when ON 10V e Faulty charging system.

Enable Conditions

Diagnostic Time e 30 sec.

SCHEMATIC DIAGRAM  epise2ar

[Connection Information]
Terminal Connected to Function
to each 1 VB
BATTERY component - Supply B+
MAIN RELAY | 2 Battery Battery Voltage
g | _: . i 4 PCM terminal 67 Main Relay Control
1 2 + 67 - MAIN RELAY
CONTROL 5 Battery Battery Voltage
[CONNECTOR]
Relay Harness side connector PCM side terminal
1 6|78 [9|10(11| % |*|14| *|*x|17(18| % | *|21|22|23|24 5|4
4l %2 * |26]|27| % |29(30(31|32| % | % | x| % [37[38|39| x| % |42|43 3
5 * |45| % |47|48| % [50|51|52| % |54|55|56| % |58|59|60|61|62
*646566‘686970717273*75767778*80812|1
EO7 C130-1

B05601
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MONITOR DTC STATUS  esrepons

5.

[LJ| NOTE

If any codes relating to system voltage(P0560) is stored, do ALL REPAIRS associated with those codes before pro-

ceeding with troubleshooting.

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

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

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

frame data or enable conditions.

Read "DTC Status" parameter.

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

I—»m ENGINE

:Select engine

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

1.4 AMBIENT CONDITIONS

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

(=>4 - B~ NV~ S I

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

[LJ| NOTE

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

M=)

been cleared.

B00112

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

procedure.

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0560.

CHARGING SYSTEM INSPECTION  ezeecssr

1.

Check battery condition and Generator output.

E7BA8SED2
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2. Are battery conditions and Generator output both okay?

M=)

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

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

VERIFICATION OF VEHICLE REPAIR  esssacee

Refer to DTC P0560.
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IDTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION  erepcapr

Refer to DTC P0560.

GENERAL DESCRIPTION  e7coscrs

Refer to DTC P0560.

DTC DESCRIPTION  esazsaso

PCM sets DTC P0563 if the PCM detects system voltage higher than the possible range of battery voltage.

DTC DETECTING CONDITION  ecoorars

ltem Detecting Condition Possible Cause

DTC Strategy e Check system voltage

No main relay failure

° . e Contact resistance in
e \Vehicle speed 10km/h(6mph)

connectors
Threshold Value e \oltage after main relay when ON 16V e Faulty charging system

Enable Conditions

Diagnostic Time e 30 sec.

SCHEMATIC DIAGRAM  esorassc

Refer to DTC P0560.

MONITOR DTC STATUS  essiz02

[L| NOTE

If any codes relating to system voltage(P0560) is stored, do ALL REPAIRS associated with those codes before pro-
ceeding with troubleshooting.

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

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

4. Read "DTC Status" parameter.



DTC TROUBLESHOOTING PROCEDURES FLA -341

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL. STATUS
[ ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112

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

[LJ|NOTE

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

M=)

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

Go to next step as below.
TERMINAL AND CONNECTOR INSPECTION  escerosr

Refer to DTC P0560.

CHARGING SYSTEM INSPECTION  esepsere

1. Check battery condition and Generator output.

2. Are battery conditions and Generator output both okay?

YES

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

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  eeseces

Refer to DTC P0560.
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IDTC P0600 CAN COMMUNICATION BUS

GENERAL DESCRIPTION  ecesssr

A communication line exists between the Engine Control Module(PCM) and the Transaxle Control Module(TCM). The
communication is through a Control Area Network(CAN). Without CAN communication, an independent pin and wiring
is needed to receive a sensor information from a PCM. The more information to be communicated, the more wirings is
required. In case of CAN communication type, all the information need to be communicated among control modules such
as PCM and ABS control module use CAN lines.

DTC DESCRIPTION

E6216FF5

The PCM determines CAN commuication error and sets DTC P0600 if communication with other engine control devices
(e.g. ABS) via CAN is impossible or PCM detects that communication time via CAN exceeds threshold value.

DTC DETECTING CONDITION  esssecne

Item Detecting Condition Possible Cause
DTC c for i
Strategy AN message transfer incorrect
Enable Battery voltage 10V
Conditions Engine speed  Approx. 30 rpm
Casel g p pp p
Threshold .
value CAN message is incorrect
Diagnostic 20 wrong messages e Open or short in CAN line
Time e Contact resistance in
DTC connectors
Strategy No message from control module e Faulty PCM
Enable Battery voltage 10V
Conditions Engine speed  Approx. 30 rpm
Case? g p pp p
Threshold _ , _
Value Time exceeded without message = 1 sec.
Diagnostic
Time 1 sec.

MONITOR DTC STATUS  esr28402

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

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D A~ 1D -

B00112
Is parameter displayed "History(Not Present) fault"?

[LI| NOTE

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

YES

Fault is intermittent caused by poor contact in the sensor(s) and/or the PCM'’s connector was repaired and PCM
memory was not cleared. Thoroughly check connectors for loose or poor connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "next step as below.

TERMINAL AND CONNECTOR INSPECTION  eios220

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

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

Has a problem been found?

YES

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

Go to "CAN High line Inspection" procedure.

CAN HIGH LINE INSPECTION

1.

Check for Open in harness.
[With ABS]

1) Ignition "OFF".
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2) Measure resistance between terminals 7 of the PCM harness connectors and 11 of the ABS control module
harness connector.

Specification : Approx. 0Q

3) Is resistance within the specification?

YES
Go to "Check for short to ground in harness" procedure.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
[Without ABS]

4) Measure resistance between terminals 7 of the PCM harness connectors and 2 of the vertical resistor.

Specification : Approx. 0Q

5) Is resistance within the specification?

=S

Go to "Check for short to ground in harness" procedure.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in harness.

1) Measure resistance between terminals 7 of the PCM harness connectors and chassis ground.

Specification : Infinite

2) s resistance within the specification?

=)

Go to next step as below.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to battery in harness.
1) Ignition "ON" & Engine "OFF".

2) Measure resistance between terminals 7 of the PCM harness connectors and chassis ground

Specification : Approx. 0V

3) Is voltage within the specification?
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M=)

Go to "CAN Low Line Inspection” procedure.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
CAN LOW LINE INSPECTION

1. Check for Open in harness.
[With ABS]

1) Measure resistance between terminals 6 of the PCM harness connectors and 10 of the ABS control module
harness connector.

Specification : Approx. 0Q

2) Is resistance within the specification?

YES
Go to "Check for short to ground in harness" procedure.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
[Without ABS]

3) Measure resistance between terminals 6 of the PCM harness connectors and 1 of the vertical resistor.

Specification : Approx. 0Q

4) s resistance within the specification?
YES

Go to "Check for short to ground in harness" procedure.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in harness.

1) Measure resistance between terminals 6 of the PCM harness connectors and chassis ground.

Specification : Infinite

2) Is resistance within the specification?
YES

Go to next step as below.
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Repair as necessary and go to "Verification of Vehicle Repair" procedure.

3. Check for short to battery in harness.
1) Ignition "ON" & Engine "OFF".

2) Measure resistance between terminals 6 of the PCM harness connectors and chassis ground.

Specification : Approx. 0V

3) Is voltage within the specification?

YES

Using a scan tool, check PCM software version and upgrade as necessary. If version is the newest one, go
to "Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  erseaces
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

M=)

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)
ERROR

COMPONENT LOCATION  eraopar7

EGQES01E

GENERAL DESCRIPTION  esresseo

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  eoasoore

The PCM monitors RAM areas and communication connections between microcontroller and output drivers and sets DTC
PO605 if failure is detected.

DTC DETECTING CONDITION  eeaerzrs

ltem Detecting Condition Possible Cause

DTC Strategy

Check RAM Area / Communication connections

Enable Conditions e Ignition ON e Contact resistance in
connectors

Threshold Value e Internal check e Faulty PCM

Diagnostic Time e 0.1 second

MONITOR DTC STATUS  ersconre

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

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

4. Read "DTC Status" parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL. STATUS
[ ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
|—> DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112
Is parameter displayed "History(Not Present) fault"?

(L NoTE

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

YES

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

Go to "Back Up Voltage Inspection " procedure.

BACK UP VOLTAGE INSPECTION

Ignition "OFF".
Disconnect PCM connector.
Ignition "ON".

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

Specification : Remain stable at battery voltage

Are circuits remaining stable at battery voltage?
YES

Using a scan tool, check PCM software version and upgrade as necessary. If version is the newest one, go to
"Verification of Vehicle Repair" procedure.

If voltage fluctuates, check circuit for loose, bent or corroded terminals, Repair as necessary and go to "Verification
of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  ecasoran

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT

COMPONENT LOCATION

EE29EOCA

GENERAL DESCRIPTION

EDADGAAD

P06501

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

PCM sets DTC P0650 if the PCM detects that the MIL control line is open or short circuit to ground or battery line.

DTC DETECTING CONDITION

EEECC6F7

EAE4F5A7

Item

Detecting Condition

Possible Cause

DTC Strategy

Driver stage check

Enable Conditions

Ignit10

Battery voltage 16

Threshold Value

Open, short to ground or battery

Diagnostic Time

10 sec.

e Open or short between
MIL and PCM

e Contact resistance in
connectors

e Burned out MIL bulb
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SCHEMATIC DIAGRAM

EGE16BAE

MIL

16

PCM

[Connection Information]

® |

— IG ON

[CONNECTOR]

[70 - MIL cONTROL

Terminal Connected to Function
16 PCM Terminal 70 MIL
1 Ignition Switch Battery Voltage
[NOTE]

MIL connector is a part of instrument panel connector. For more
information about terminal A,B, refer to "BODY ELCTRICAL
SYSTEM" group.

PCM side terminal

10

11

14| %

*

17118 | %

21

22|23]24] 5| 4

26|27| %

29

30

31

* | *

*

* |37|38

39

45| %

47

48

50

51

52| %

54

55|56 %

58

59

60| 61|62

X [* | * O

64|65

66

67

68

69

71|72

73

* | 75|76

77

C130-1

MONITOR DTC STATUS

EB4DDA24

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

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

B06501

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

4. Read "DTC Status" parameter .

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[(F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

D b WD+

. MIL STATUS

.DTC STATUS: PRESENT
. DTC READINESS FLAG :_COMPLETE
. STATISTIC COUNTER
. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

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

NOTE

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

B00112
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M=)

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

Go to next step as below.

CONTROL CIRCUIT INSPECTION  e7errrss

Ignition "OFF".

Disconnect PCM connector.

Ignition "ON" & Engine "OFF".

Using a suitable wire, jumper the terminal 70 of the PCM harness connector to chassis ground.
Is MIL bulb illuminated?

YES

Go to next step.

Remove instrument cluster and inspect MIL bulb. If it is burned out, replace bulb. If bulb is okay, locate source of
open between bulb and Meter Fuse. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Remove wire from PCM harness connector.

Does MIL bulb go out?

=S

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

Check for source of short to GND between bulb and PCM. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  e2socses

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

1.

2.

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

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

Read "DTC Status" parameter.

Is parameter displayed "History(Not Present) fault"?
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YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P0700 TCU REQUEST FOR MIL ON

GENERAL DESCRIPTIONT  esseis0e

The TCM can request activation of the MIL lamp via a communication line to the PCM. This is only a request from TCM

to PCM to turn the MIL on. The fault code is stored in the TCM. Select Transaxle system on the Scantool and monitor
DTC related automatic transaxle system.

DO ALL REPAIRS associated malfunction with A/T.

DTC DETECTING CONDITION  ecsaoses

Item Detecting Condition Possible Cause

DTC Strategy e Freeze frame request via CAN

Enable Conditions | ® Battery voltage 10V

e Engine speed 256 rpm e Transaxle system

Threshold Value e MIL is requested by TCM

Diagnostic Time e Immediate

MONITOR DTC STATUS  essooss?

1. Thisis only a request from TCM to PCM to turn the MIL on. The fault code is stored in the TCM. The Freeze Frame

Data is stored in the PCM under the PO700 request code. Be sure to retrieve freeze frame data before clearing code
P0O700 from PCM.

2. Check the transaxle system.



FLA -356 FUEL SYSTEM
IDTC P1505 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #1

COMPONENT LOCATION  espscarr

TPS

EGQE602V

GENERAL DESCRIPTION  em1s1ss

The Idle Charge Actuator Valve(ICAV) is installed on the intake manifold and controls the intake airflow that is bypassed
around the throttle plate to keep constant engine speed when the throttle valve is closed. The function of the ICA valve is
to maintain idle speed according to various engine loads and conditions, and also to provide additional air during starting.
The ICA valve consists of an opening coil, a closing coil, and a permanent magnet. Based on information from various
sensors, the PCM controls both coils by grounding their control circuits. According to the control signals from the PCM,
the valve rotor rotates to control the by pass airflow into the engine.

DTC DESCRIPTION  ecosasr

PCM sets DTC P1505 if the PCM detects that the ICAV(OPEN) control circuit is open or short to ground.

DTC DETECTING CONDITION  eassraic

ltem Detecting Condition Possible Cause

DTC Strategy e Driver stage check

e Open or short to ground

Enable Conditions ° 10})/ Battery voltage . 16V in harness
° 20% ICA duty 80% e Contact resistance in
Threshold Value | e Open or short to ground connectors

e Faulty ICA valve
Diagnostic Time e 1 sec.

SPECIFICATION  epeceeir

ICA COIL #1 (OPEN)

ICA Coil #1 ICA Coil #1

Temp.( ) Temp.( ) (OPEN)(Q) Temp.( ) Temp.( ) (OPEN)(Q)
-20 -4 9.2 ~108 40 104 12.0 ~ 13.6
-10 14 9.7 ~11.3 50 122 12.4 ~ 14.0

0 32 10.2 ~ 11.8 60 140 12.9 ~ 145
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10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0
20 68 11.1 ~12.7 80 176 13.8 ~ 154
30 86 115 ~13.1 100 212 14.7 ~ 16.3
ICA COIL #2 (CLOSE)
ICA Coil #2 ICA Coil #2
Temp.( ) Temp.( ) (CLOSE)(Q) Temp.( ) Temp.( ) (CLOSE)(Q)
-20 -4 12.1 ~ 13.7 40 104 157 ~17.3
-10 14 12.8 ~ 14.4 50 122 16.3 ~ 17.9
0 32 13.4 ~ 15.0 60 140 16.9 ~ 18.5
10 50 14.0 ~ 15.6 70 158 17.4 ~ 19.0
20 68 145 ~ 16.1 80 176 18.0 ~ 19.6
30 86 15.1 ~ 16.7 100 212 19.2 ~ 20.8
SCHEMATIC DIAGRAM  Ei7ass20
[Connection Information]
ICA PCM
1 B0 - ICA (OPEN) Terminal Connected to Function
, - 1 PCM Terminal 80 ICA (OPEN)
——*After Man 2 Main Relay Battery voltage
. Relay 3 PCM Terminal 78 ICA (CLOSE)
78 - ICA (CLOSE)
[CONNECTOR]
ICA Harness side connector PCM side terminal
6|7]8]9[10]1a] x| x[1a] x| x[17]18] % | x[21]22]23]24] 5] 4
* 26|27 % [29(30|31|32| % | * | x| % [37[38|39| % | x |42|43 3
* |45| % |47|48| % |50|51|52| x |54(55|56| % [58|59(60|61|62
* |64]65|66|67|68]69|70|71|72|73|  |75]76|77|@] x |(@]81] 2 | 1
C115 C130-1

B05061
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SIGNAL WAVEFORM  esseises

fr EGDENAL 188 CHBSBU FR cinsSeuv 18 es [GIN GHOAD  |

FIN: 115. 9nl) AUE: 4.7 U Ax: 14.9 Y MM 12, 3l AVE: 9.4 U nRAX: 14.6 V
FEEQ: 188.88 Hz  DUTY: 31 X FREQ: 198.88 Hz  DUTY: 65 X

ULCUULULUUULY JUTTUOvTUrruuees;

| [ [zoon| [cugs] [RECD | |HEMNU| | [ [zoon| [cues] [RECD ]| [MENU]

The above waveforms are the voltage signals generated when the ICA operates. This ICA is a duty type and the time opened determines
the duty amount. The left side is the waveform of the ICA Opening coil during idle.
The right side is the waveform of the ICA Closing coil during idle.

B05062

MONITOR DTC STATUS  exriaco

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
[(F] ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

D G b WD+

B00112

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

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



DTC TROUBLESHOOTING PROCEDURES FLA -359

M=)

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

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  e7orerar
1. Ignition "OFF".
2. Disconnect ICA valve connector.

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

SPECIFICATION

ICA Coil #1 ICA Coil #1
Temp.( ) Temp.( ) (OPEN)(Q) Temp.( ) Temp.( ) (OPEN)(Q)
-20 -4 9.2 ~10.8 40 104 12.0 ~ 13.6
-10 14 9.7 ~11.3 50 122 12.4 ~ 14.0
0 32 10.2 ~ 11.8 60 140 129 ~ 145
10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0
20 68 11.1 ~ 12.7 80 176 13.8 ~ 154
30 86 115 ~13.1 100 212 14.7 ~ 16.3
<C115>
1. ICA (Open)
2. Battery Voltage
@l 3. ICA (Close)

0

4. s resistance within the specification?

B15055

=S

Go to next step as below.

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

1.

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

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

Has a problem been found?

YES

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

Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  epscszss

1.

2.

Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

Is voltage within the specification?

YES
Go to "Signal Circuit Inspection” procedure.

Check for an open or short to ground in the power supply circuit between the ICA valve and main relay. Repair as
necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  enssrace

1.

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

3) Measure resistance between terminals 1 of the valve harness connector and 80 of the PCM harness connector.

Specification : Approx. 0Q

4) s resistance within the specification?

YES

Go to next step as below.
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Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for short to ground in signal harness.

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

Specification : Infinite

2) s resistance within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  eserseer
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P1506 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #1

Refer to DTC P1505.

Refer to DTC P1505.

COMPONENT LOCATION  esirencr

GENERAL DESCRIPTION  easesoss

DTC DESCRIPTION  eooespos

DTC DETECTING CONDITION  eoacasa

PCM sets DTC P1506 if the PCM detects that the ICAV(OPEN) control circuit is short to battery.

Item

Detecting Condition

Possible Cause

DTC Strategy

e Driver stage check

Enable Conditions

10V  Battery voltage
20% ICA duty 80%

Threshold Value

e Open or short to ground

e Open or short to ground
in harness

e Contact resistance in
connectors

e Faulty ICA valve

Diagnostic Time e 1 sec.
SPECIFICATION  easapaco
ICA COIL #1 (OPEN)
ICA Coil #1 ICA Coil #1
Temp.( ) Temp.( ) (OPEN)(Q) Temp.( ) Temp.( ) (OPEN)(Q)
-20 -4 9.2 ~ 10.8 40 104 12.0 ~ 13.6
-10 14 9.7 ~11.3 50 122 124 ~ 14.0
0 32 10.2 ~ 11.8 60 140 129 ~ 145
10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0
20 68 11.1 ~ 12.7 80 176 13.8 ~ 154
30 86 115~ 131 100 212 14.7 ~ 16.3
ICA COIL #2 (CLOSE)
ICA Coil #2 ICA Coil #2
Temp.( ) Temp.( ) (CLOSE)(Q) Temp.( ) Temp.( ) (CLOSE)(Q)
-20 -4 12.1 ~ 13.7 40 104 15.7 ~ 17.3
-10 14 128 ~14.4 50 122 16.3 ~ 17.9
0 32 13.4 ~ 15.0 60 140 16.9 ~ 185
10 50 14.0 ~ 15.6 70 158 17.4 ~ 19.0
20 68 145~ 16.1 80 176 18.0 ~ 19.6
30 86 15.1 ~ 16.7 100 212 19.2 ~ 20.8
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SCHEMATIC DIAGRAM  esaceroe

Refer to DTC P1505.

SIGNAL WAVEFORM  esescoes

Refer to DTC P1505.

MONITOR DTC STATUS  ecozscs2

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
L> @ everne 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
I—b DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5. op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B00112

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

(L] NOTE

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

YES
Fault is intermittent caused by poor contact in the sensor’'s and/or the PCM’s connector, which was repaired but
PCM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,

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

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  eragcar

1. Ignition "OFF".
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2. Disconnect ICA valve connector.

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

SPECIFICATION

ICA Coil #1 ICA Coil #1
Temp.( ) Temp.( ) (OPEN)(Q) Temp.( ) Temp.( ) (OPEN)(Q)
-20 -4 9.2 ~10.8 40 104 12.0 ~ 13.6
-10 14 9.7 ~11.3 50 122 124 ~ 140
0 32 10.2 ~ 11.8 60 140 129 ~ 145
10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0
20 68 111 ~ 127 80 176 13.8 ~ 154
30 86 115~ 131 100 212 14.7 ~ 16.3
<C115>
1. ICA (Open)
2. Battery Voltage
I@I 3. ICA (Close)

0

4. Is resistance within the specification?

=)

Go to next step as below.

B15055

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

TERMINAL AND CONNECTOR INSPECTION

E4AAABSE

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

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

damage.

3. Has a problem been found?

=S

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

POWER SUPPLY CIRCUIT INSPECTION  eesesora
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?

M=)

Go to "Signal Circuit Inspection” procedure.

Check for an open or short to ground in the power supply circuit between the ICA valve and main relay. Repair as
necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  esazesrs
1. Ignition "OFF".

2. Disconnect PCM connector.

3. Ignition "ON".

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

Specification : Approx. 0Q

5. Is voltage within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  eoireooe

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

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

YES

System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.
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IDTC P1507 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #2

COMPONENT LOCATION  essraesr

Refer to DTC P1505.

GENERAL DESCRIPTION  enagssocs

Refer to DTC P1505.

DTC DESCRIPTION  esprsspa

PCM sets DTC P1507 if the PCM detects that the ICAV(CLOSE) control line is open or short to ground.

DTC DETECTING CONDITION  eoseosop

Item Detecting Condition Possible Cause

DTC Strategy e Driver stage check

e Open or short to ground
e 10V Battery voltage 16

Enable Conditions 0 o in harness.
® 20% ICAduty 80% e Contact resistance in
Threshold Value | e Open or short to ground connectors.

e Faulty ICA valve.

Diagnostic Time e 1 sec.

SPECIFICATION  eeoorees

ICA COIL #1 (OPEN)

ICA Coil #1 ICA Coil #1

Temp.( ) Temp.( ) (OPEN)(Q) Temp.( ) Temp.( ) (OPEN)(Q)
-20 -4 9.2 ~10.8 40 104 12.0 ~ 13.6
-10 14 9.7 ~11.3 50 122 12.4 ~ 14.0

0 32 10.2 ~ 11.8 60 140 12.9 ~ 145

10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0

20 68 11.1 ~ 12.7 80 176 13.8 ~ 154

30 86 115~ 131 100 212 14.7 ~ 16.3

ICA COIL #2 (CLOSE)

ICA Coil #2 ICA Coil #2

Temp.( ) Temp.( ) (CLOSE)(Q) Temp.( ) Temp.( ) (CLOSE)(Q)
-20 -4 12.1 ~ 13.7 40 104 15.7 ~ 17.3
-10 14 128 ~ 144 50 122 16.3 ~ 17.9

0 32 13.4 ~ 15.0 60 140 16.9 ~ 18.5

10 50 14.0 ~ 15.6 70 158 17.4 ~ 19.0

20 68 145 ~ 16.1 80 176 18.0 ~ 19.6

30 86 15.1 ~ 16.7 100 212 19.2 ~ 20.8
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SCHEMATIC DIAGRAM  essepars

Refer to DTC P1505.

SIGNAL WAVEFORM  eesooesa

Refer to DTC P1505.

MONITOR DTC STATUS  eseccors

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

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

I—»m ENGINE

:Select engine

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

1.4 AMBIENT CONDITIONS

oo 00 W+

. MIL STATUS

.DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

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

(L] NOTE

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

YES

B00112

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

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  eccacesc

1. Ignition "OFF".
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2.

3.

Disconnect ICA valve connector.

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

SPECIFICATION

4,

ICA Coil #2 ICA Coil #2
Temp.( ) Temp.( ) (CLOSE)(Q) Temp.( ) Temp.( ) (CLOSE)(Q)
-20 -4 12.1 ~ 13.7 40 104 15.7 ~ 17.3
-10 14 12.8 ~ 14.4 50 122 16.3 ~17.9
0 32 134 ~15.0 60 140 16.9 ~ 18.5
10 50 14.0 ~ 15.6 70 158 174 ~ 19.0
20 68 145 ~ 16.1 80 176 18.0 ~ 19.6
30 86 15.1 ~ 16.7 100 212 19.2 ~ 20.8
<C115>
1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

B15071

Is resistance within the specification?
YES
Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  ezse2ars

1.

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

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

Has a problem been found?
YES

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

POWER SUPPLY CIRCUIT INSPECTION escasras
1. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

3. Is voltage within the specification?
YES
Go to "Signal Circuit Inspection" procedure.

Check for an open or short to ground in the power supply circuit between the ICA valve and main relay. Repair as
necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION k511513
1. Check for open in signal harness.

1) Ignition "OFF".

2) Disconnect PCM connector.

3) Measure resistance between terminals 3 of the valve harness connector and 78 of the PCM harness connector.

Specification : Approx. 0Q

4) s resistance within the specification?
=S

Go to next step as below.

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

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

Specification : Infinite

2) Is resistance within the specification?
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YES

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

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

VERIFICATION OF VEHICLE REPAIR  eosssoro

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

1.

2.

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

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

Read "DTC Status" parameter
Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P1508 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #2

COMPONENT LOCATION  esi0ae96

Refer to DTC P1505.

GENERAL DESCRIPTION  esi6asoe

Refer to DTC P1505.

DTC DESCRIPTION  eopssaas

PCM sets DTC P1508 if the PCM detects that the ICAV(CLOSE) control circuit is short to battery.

DTC DETECTING CONDITION  errsoons

Item Detecting Condition

Possible Cause

DTC Strategy e Driver stage check

Enable Conditions
20%< ICA duty <80%

e 10< Battery voltage <16V

Threshold Value e Short to battery
Diagnostic Time e 1 sec.
Fail-Safe e PCM controls idle speed with predetermined value

e Short to battery in harness
e Contact resistance in
connectors

e Faulty ICA valve

SPECIFICATION  ecoensac

ICA COIL #1 (OPEN)

ICA Coil #1 ICA Coil #1

Temp.( ) Temp.( ) (OPEN)(Q) Temp.( ) Temp.( ) (OPEN)(Q)
-20 -4 9.2 ~10.8 40 104 12.0 ~ 13.6
-10 14 9.7 ~11.3 50 122 12.4 ~ 14.0

0 32 10.2 ~ 11.8 60 140 12,9 ~ 145

10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0

20 68 11.1 ~ 127 80 176 13.8 ~ 154

30 86 115 ~ 13.1 100 212 14.7 ~ 16.3

ICA COIL #2 (CLOSE)

ICA Coil #2 ICA Coil #2

Temp.( ) Temp.( ) (CLOSE)(Q) Temp.( ) Temp.( ) (CLOSE)(Q)
-20 -4 12.1 ~ 13.7 40 104 157 ~ 17.3
-10 14 12.8 ~ 14.4 50 122 16.3 ~ 17.9

0 32 13.4 ~ 15.0 60 140 16.9 ~ 185

10 50 14.0 ~ 15.6 70 158 17.4 ~ 19.0
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20 68 145 ~ 16.1 80 176 18.0 ~ 19.6
30 86 15.1 ~ 16.7 100 212 19.2 ~ 20.8

SCHEMATIC DIAGRAM  eascepec

Refer to DTC P1505.

SIGNAL

WAVEFORM  e76ssean

Refer to DTC P1505.

MONITOR DTC STATUS  eiorasr

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze

frame

data or enable conditions.

4. Read "DTC Status" parameter

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[F] ENGINE

:Select engine

I—P DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

oo O P WD

. MIL STATUS

. DTC STATUS: PRESENT

. DTC READINESS FLAG :_COMPLETE

. STATISTIC COUNTER : 1

. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

B00112

Fault is intermittent caused by poor contact in the sensor(s) and/or the PCM’s connector was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage.

Go to "Component Inspection" procedure.
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COMPONENT INSPECTION  epasoecc
1. Ignition "OFF".
2. Disconnect ICA valve connector.

3. Measure resistance between terminals 2 and 3 of the valve connector(Component side)

SPECIFICATION

ICA Coil #2 ICA Coil #2
Temp.( ) Temp.( ) (CLOSE)(Q) Temp.( ) Temp.( ) (CLOSE)(Q)
-20 -4 12.1 ~ 13.7 40 104 15.7 ~ 17.3
-10 14 128 ~ 14.4 50 122 16.3 ~ 17.9
0 32 13.4 ~ 15.0 60 140 16.9 ~ 185
10 50 14.0 ~ 15.6 70 158 174 ~ 19.0
20 68 145 ~ 16.1 80 176 18.0 ~ 19.6
30 86 15.1 ~ 16.7 100 212 19.2 ~ 20.8
<C115>
1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

B15071
4. s resistance within the specification?
YES

Go to next step as below.

Check ICA for contamination, deterioration, or damage. Substitute with a known-good ICA and check for proper
operation. If the problem is corrected, replace ICA and then go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  ezarssps

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused
by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
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M=)

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  epsoceoe
1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 2 of the valve harness connector and chassis ground.

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to "Signal Circuit Inspection” procedure.

Check for an open or short to ground in the power supply circuit between the ICA valve and main relay. Repair as
necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eoeasone
1. Ignition "OFF".

2. Disconnect PCM connector.

3. Ignition "ON".

4. Measure voltage between terminal 3 of valve harness connector and chassis ground.

Specification : Approx. 0V

5. Is voltage within the specification?

M=)

Check for poor connection between PCM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Repair short in harness and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essoses:

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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FUEL DELIVERY SYSTEM
CO M PO N ENTS E330E7C9
Fuel filer cap ——> G=\\
Fuel filer
1.96~2.94
(1.44~2.17) ?
Sub fuel
sender unit
1.96~2.94
(1.44~2.17)

& 39~54

<— Fuel tank

(28.8~40) Tightening torque : N /m(Ibf; /

EGQEQ004F
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FUEL LINE AND VAPOR LINE

FUEL PRESSURE TEST esaecie

1. PREPARING

1. Remove the rear seat cushion (Refer to ""BD™ group in
this WORKSHOP MANUAL).
2. Open the service cover (A) under the rear seat cushion.

2. RELEASE THE INTERNAL PRESSURE

Lo

Disconnect the fuel pump connector(B).

Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and diconnect the negative (-) terminal from the battery.

NOTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed
hose, otherwise fuel will spill out.

N

3. INSTALL THE SPECIAL SERVICE TOOL (SST) FOR MEASURING THE FUEL PRESSURE

1. Disconnect the fuel feed hose from the delivery pipe.

/1\ CAUTION
Cover the hose connection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line.

Install the Fuel Pressure Gage Adapter (09353-38000) between the delivery pipe and the fuel feed hose.
Connect the Fuel Pressure Gage Connector (09353-24000) to the Fuel Pressure Gage Adapter (09353-38000).
Connect the Fuel Pressure Gage and Hose (09353-24100) to Fuel Pressure Gage Connector (09353-24000).

. Connect the fuel feed hose to the Fuel Pressure Gage Adapter (09353-38000).

BN

09353-24100

® \’ﬁ\.
{ é' e
'!rg;.;gfﬂlbi/ A

Fuel Pressure
Gage Connector
(09353-24000)

Delivery Pipe

ATX,

09353-38000 < -
Fuel Pressure Gage Adapter
(09353-38000)

XY 09353-24000

EGQE602M



FUEL DELIVERY SYSTEM

FLA -379

4. INSPECT FUEL LEAKAGE ON CONNECTION

1. Connect the battery negative (-) terminal.
2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.

5. FUEL PRESURE TEST

pobhPE

Diconnect the negative (-) terminal from the battery.
Connect the fuel pump connector.

Connect the battery negative (-) terminal.

Start the engine and measure the fuel pressure at idle.

Standard Value: 350 kpa (3.5 kg/cr, 49.8 psi)

@® If the measured fuel pressure differs from the standard value, perform the necessary repairs
using the table below.

Condition

Probable Cause

Supected Area

Clogged fuel filter

Fuel filter

Fuel Pressure too low

Fuel leak on the fuel-pressure
regulator that is assembled
on fuel pump because of poor
seating of the fuel-pressure
regulator.

Fuel Pressure Regulator

Fuel Pressure too High

Sticking fuel pressure
regulator

Fuel Pressure Regulator

6. Stop the engine and check for a change in the fuel pressure gauge reading.

After engine stops, the gage reading should hold for about 5 minutes

@® Observing the declination of the fuel pressure when the gage reading drops and perform the
necessary repairs using the table below.

Condition

Probable Cause

Supected Area

Fuel pressure drops

is stopped

fuel pump is open

slowly after engine is Injector leak Injector
stopped

Fuel pressure drops The check val ithin th

immediately after engine € check valve within the Fuel Pump

EGQE6020



FLA

-380 FUEL SYSTEM

6.

RELEASE THE INTERNAL PRESSURE

1.
2.
3.

Disconnect the fuel pump connector(B).

Start the engine and wait until fuel in fuel line is exhausted.
After the engine stalls, turn the ignition switch to OFF position
and diconnect the negative (-) terminal from the battery.

NOTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed
hose, otherwise fuel will spill out.

~

. REMOVE THE SPECIAL SERVICE TOOL (SST) AND CONNECT THE FUEL LINE

Pw N P

Disconnect the Fuel Pressure Gage and Hose (09353-24100) from the Fuel Pressure Gage Connector
(09353-24000).

Disconnect the Fuel Pressure Gage Connector (09353-24000) from the Fuel Pressure Gage Adapter
(09353-38000).

Disconnect the fuel feed hose from the Fuel Pressure Gage Adapter (09353-38000).

Disconnect the Fuel Pressure Gage Adapter (09353-38000) from the delivery pipe.

/1\ CAUTION

Cover the hose connection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line.
Conenct the fuel feed hose to the delivery pipe.

INSPECT FUEL LEAKAGE ON CONNECTION

8.
1.
2.

3.

Connect the battery negative (-) terminal.

Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.

If the vehicle is normal, connect the fuel pump connector.

EGQE602N



FUEL DELIVERY SYSTEM FLA -381
INJECTOR

I NSP ECTI O N E730BAB2

1. Measure resistance between the terminal 1 and 2 of
the injector.

EGQE602P

SPECIFICATION (RESISTANCE):

Temperature
Resistance (Q)

() ()

-20 -4 12.2 ~ 123
0 32 13.3 ~ 135
20 68 144 ~ 14.6
40 104 155 ~ 15.7
60 140 16.6 ~ 16.8
80 176 17.7 ~17.9
100 212 18.8 ~ 19.0
120 248 199 ~ 20.1

2. Iftheresistance is not within specification, replace the
injector.



FLA -382 FUEL SYSTEM

FUEL TANK 4. Remove clamp(3EA) for fuel filler hose(A), leveling
hose(B) and ventilation(C).

REMOVAL  eorazror
CAUTION

When lifting up or down vehicle, be sure to place blocks
between vehicle and lifter to prevent fuel tank from being
damaged.

KFQEO004G

5. Support fuel tank with jack and remove fuel tank
straps(2EA).

KFQE004V _ \M

[N \
1. Remove front muffler and main muffler assemblys. O e
S\ Y
2.  Remove profellershaft assembly(4WD only). B v

=N
3. Remove fuel tank under cover. —\%q
V-‘_ M= me

KFQE004H



FUEL DELIVERY SYSTEM

FLA -383

6.

Unfastem parking brake cable mounting bolts(2EA) in
each right adn left sides.

KFQEO004I

Lifting down fuel tank slowly, remove fuel pump wiring
connector, and then main fuel hose and return fuel
hose connected to fuel tank.

Disconnect fuel sender wiring connector.

Remove fuel tank.

INSTALLATION  ese4noes

1.

Installation is in reverse order of remaval.

DISASSEMBLY  eansascs

1.

Remove the suction hose between fuel pump module
and sub fuel sender unit.

Unscrew fuel pump module mounting bolts and sub
fuel sender unit mounting bolts.

When lifting up fuel pump module and sub fuel sender,
be careful not to do damage to the sender.

REASSEMBLY  epiroasr

1.

Assembly is in reverse order of disassembly.



FLA -384 FUEL SYSTEM
FUEL PUMP (FP) 7. Remove the fuel pump module.

DISASSEMBLY  eaisessa

1. Trun ignition key off and disconnect battery(-) cable.

2. Remove the second seat.

3. Remove the capet covering service cover for fuel
pump and service cover(A).

EGQEG03K

KFQE004D
4. Disconnect the fuel pump wiring connector(B).

5. Spread out service towel around fuel hoses(C) and
disconnect fuel hoses(C).

6. Unscrew fuel pump plate mounting bolts(D).

KFQEO004D



