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FLA-3 FUEL SYSTEM
SPECIFICATIONS  cacsp309
FUEL DELIVERY SYSTEM

Items 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
Pressure

350 kpa (3.5 kg/cm2, 49.8 psi)

Fuel Pump

Type

Electrical, in-tank type

INPUT SENSORS

MASS AIR FLOW SENSOR (MAFS)

P Type: Hot film type

¥ Specification

B Specificiation

HEATED OXYGEN SENSOR (HO2S)

B Type: Zirconia Sensor

Output Voltage: 0 ~ 1V

. Heater Resistance
Test Condition MAFS Output Mass Air Flow Temperature
Voltage , Front HO2S Rear HO2S
ldle 06~10V 11.6?(7;9.85 20 (68)°C (°F) 9.2Q 9.20Q
g 100 (212)°C (°F) 10.7Q 10.7Q
3000 rpm 17 ~2.0V 43~8ﬁg*/§8-79 200 (392)°C (°F) 1310 13.10
300 (572)°C (°F) 14.6Q 14.6Q)
400 (752)°C (°F) 17.7Q 17.7Q
THROTTLE POSITION SENSOR (TPS)
500 (932)°C (°F) 19.2Q 19.2Q
B Type: Variable resistor type 600 (1112)°C (°F) 20.70Q 20.70Q
B Specification 700 (1292)°C (°F) 22.50 22.5Q0

Test Condition

Signal Voltage

Throttle Angle

C.T 02~08V 0~0.5°
W.O.T 43~48V 86°
Resistance Resistance
Test Condition | (Terminal 1 and (Terminal 2
2) and 3)
CT 0.71 ~1.38kQ
: at all temperatur | 1.6 ~2.4 kQ at
all throttle
position
WOT 2.7 kQ at all

temperature
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INTAKE AIR TEMPERATURE SENSOR (IATS)

P Type: Thermistor type (built in MAFS)

P 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 kO
60 (140) °C (°F) 0.57 ~ 0.60 kQ
80 (176) °C (°F) 0.31~0.32kQ

ENGINE COOLANT TEMPERATURE SENSOR

(ECTS)
P Type: Thermistor type

B Specificiation

CAMSHAFT POSITION SENSOR (CMPS)
P Type: Hall Effect Sensor

P Output Voltage (V): 0~5

CRANKSHAFT POSITION SENSOR (CKPS)
P Type: Hall Effect Sensor

P Output Voltage (V): 0~5

OUTPUT ACTUATORS

IDLE SPEED CONTROL ACTUATOR (ISCA)
P Type: Double coil type

b Control Frequency: 100Hz

B Specificiation

Temperature

Sensor Resistance
-20 (-4) °C (°F) 14.13 ~ 16.83 kQ
0(32) °C (°F) 5.79 kQ
20 (B88) °C (°F) 2.31~259kQ
40 (104) °C (°F) 1.15kQ
60 (140) °C (°F) 0.59 kQ)
80 (176) °C (°F) 0.32kQ

CVVT OIL TEMPERATURE SENSOR (OTS)

P Type: Thermistor type

P Specificiation

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

-20 (-4) °C (°F) 121~137Q | 9.2~10.80

0(32) °C (°F) 13.4 ~ 15.0Q 10.2 ~ 11.80
20 (68) °C (°F) 145 ~16.1Q 11.1~12.7Q
40 (104) °C (°F) 15.7 ~17.3Q 12.0 ~13.6Q
60 (140) °C (°F) 16.9 ~ 18.5Q 12.9 ~14.5Q
80 (176) °C (°F) 18.0 ~19.6Q 13.8 ~15.4Q

CVVT OIL CONTROL VALVE (OCV) [WITH CVVT]

P Specificiation

Temperature OCYV Resistance
0(32) °C (°F) 6.2 ~7.40Q
20 (68) °C (°F) 6.8 ~8.0Q
40 (104) °C (°F) 7.4~8.60
60 (140) °C (°F) 8.0~9.2Q
80 (176) °C (°F) 8.6 ~9.80

Temperature Sensor Resistance
-20 (-4) °C (°F) 16.52 kQ
0 (32) °C (°F) 6.00 kQ
20 (68) °C (°F) 2.45kQ
40 (104) °C (°F) 1.11kQ
60 (140) °C (°F) 0.54 kQ
80 (176) °C (°F) 0.29 kQ

KNOCK SENSOR

P Type: Piezoelectric type

VEHICLE (WHEEL) SPEED SENSOR

P Type: Inductive type
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INJECTOR

P Type: Electromagnetic type

P Number: 4

P Specificiation

Temperature Injector Resistance
-20 (-4) °C (°F) 12.2 ~12.3Q
0(32) °C (°F) 13.3 ~ 13.5Q
20 (68) °C (°F) 14.4 ~ 14.6Q
40 (104) °C (°F) 15.5 ~15.7Q
60 (140) °C (°F) 16.6 ~ 16.8Q
80 (176) °C (°F) 17.7 ~17.9Q

PURGE CONTROL SOLENOID VALVE (PCSV)

B Type: Duty Control type

P Specificiation

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 ~290Q
60 (140) °C (°F) 27 ~31Q
80 (176) °C (°F) 29 ~ 33Q
IGNITION COIL

P Specificiation

ignition Coil Resistance

Temperature -
Primary Coil Secondary Cail

-20 (-4) °C (°F) 0.5Q 7.7kQ

0 (32) °C (°F) 0.54Q 8.4kQ

20 (88) °C (°F) 0.580Q 9.1kQ
40 (104) °C (°F) 0.62Q 9.8k0
60 (140) °C (°F) - 0.66Q 10.5kQ
80 (176) °C (°F) 0.71Q 11.2kQ
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SERVICE STANDARD
_ AIC OFF 700£100 rpm
Basic ldle rpm (After warm up)
A/C ON 850+100 rpm
Ignition Timing(After warm up, at idle) - BTDC 8°+5°

SEALANTS

r Engine Coolant Temperature Sensor (ECTS) assemby LOCTITE 962T or equivalent
TIGHTENING TORQUES

ENGINE CONTROL SYSTEM

ltems N'm kg-m Ib-ft
ECU Bracket 4~6 04~06 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 50~6.0 36.2~434
Knock Sensor 17 ~27 1.7~27 12.3~19.5
Oil Temperature Sensor (OTS) 20~40 20~40 14.5~28.9
Crankshaft Position Sensor (CKPS) 4~6 04~06 29~43
Camshaft Position Sensor (CMPS) 4~6 0.4~06 T 29~43
Engine Coolant Temperature Sensor (ECTS) 16~20 1.6~20 10.8~14.5
Throttle Position Sensor (TPS) 15~25 0.15~0.25 11~18
Manifold Absolute Pressure Sensor (MAPS) 4~8 04~06 29~43
FUEL DELIVERY SYSTEM
ltems 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 72~94
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SPECIAL SERVICE TOOLS  gpscansc

Tool

(Number and name) Hlustration Application

09353-24100

Fuel Pressure Gauge Measuring the fuel line pressure

EFDAQO3A

09353-38000
Fuel Pressure Gauge
Adapter

Connection between the delivery pipe and
fuel feed line

BF1A0250

09353-38000
Fuel Pressure Gauge
Connector

Connection between Fuel Pressure Gauge
(09353-24100) and Fuel Pressdre Gauge
Adapter (09353-38000) ’

EFDAQ03C
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BASIC TROUBLESHOOTING  crorier;

BASIC TROUBLESHOOTING GUIDE

T 1 l Bring Vehicle to Workshop

2 \ Analyze Customer's Problem

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

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

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

@ NOTE

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

4 [ Confirm the Inspection Procedure for the System or Part

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

5 ‘ Erase the DTC and Freeze Frame Data

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.
* If DTC(s) is/are displayed, simulate the condition according to troubleshooting procedure for the DTC.

8 | Confirm Symptoms of Problem

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

9 ' Recreate (Simulate) Symptom

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

10 | Check the DTC

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

W | Perform troubleshooting procedure for DTC

L12 } Adjust or repair the vehicle
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13 ! Confirmation test

E[ END

CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

(1) VIN:

(1) Production Date:

(1) Odometer Reading: (km)

2. SYMPTOMS

o Unable to start

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

o Difficult to start

o Engine turns over slowly o Other.

o Rough idling o Incorrect idling

o Poor idling o Unstable idling (High: rpm, Low: rpm)
o Other
o Soon after starting o After accelerator pedal depressed "
) o After accelerator pedal released o During A/C ON
o Engine stall o Shifting from N to D-range
o Other
4 Others o Poor driving (Surge) o Knocking o Poor fuel economy

o Back fire o After fire o Other

3. ENVIRONMENT

Problem frequency

o Constant o Sometimes ( ) o0 Once only
o Other

Weather

o Fine o Cloudy o Rainy o Snowy o Other

Qutdoor temperature

Approx. °C/I°F

Place

o Highway o Suburbs o Inner City o Uphill o Downhill
o Rough road o Other

Engine temperature

o Cold o Warming up o After warming up o Any temperature

Engine operation

o Starting o Just after starting ( min) o ldling o Racing
o Driving o Constant speed o Acceleration o Deceleration
o A/C switch ON/OFF o Other

4. MIL/DTC

MIL (Maifunction Indicator Lamp)

o Remains ON o Sometimes lights up o Does not light

DTC

o Normal o DTC (

o Freeze Frame Data
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS'
RESISTANCE

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

(h w~otE

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

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

Sometimes the most difficult case in troubleshooting is
when a problem symptom occurs but does not occur again
during testing. An example would be if a problem appears
only when the vehicle is cold but has not appeared when
warm. In this case, technician should thoroughly make out
a "CUSTOMER PROBLEM ANALYSIS SHEET" and recr-
eate (simulate) the environment and condition which occ-
urred 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 corro-
ded pins, and then verify that the connectors are alw-
ays securely fastened.

EGQEB018

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

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

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

e SIMULATING VIBRATION

a. Sensors and Actuators

. Slightly vibrate sensors, actuators or relays with fin-
ger.

€3 WARNING
Strong vibration may break sensors, actuators or rela-
ys
b. Connectors and Harness

- Lightly shake the connector and wiring harness ve-
rtically and then horizontally.

e SIMULATING HEAT

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

9 WARNING

¢ DO NOT heat components to the point where they
may be damaged.

* DO NOT heat the ECM directly.
e SIMULATING WATER SPRINKLING

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

&3 WARNING

DO NOT sprinkle water directly into the engine comp-
artment or electronic components.

¢ SIMULATING ELECTRICAL LOAD

a. Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, etc.).
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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 disconnec-
ting connectors.

Il

EGQEBO1E

d. When a tester is used to check for continuity, or
EGQESO1C to measure voltage, always insert tester probe from

. ) wire harness side. ”
b.  When removing the connector with a lock, press or :

pull locking lever.

EGQEBO1F

EGQEBO1D
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e.

2.

a.

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

EGQEB01G
i w~orte
«  Use a fine wire to prevent damage to the termin-

al.

« Do not damage the terminal when inserting the
tester lead.

Checking Point for Connector
While the connector is connected:

Hold the connector, check connecting condition
and locking efficiency.

When the connector is disconnected:

Check missed terminal, crimped terminal or broken
core wire by slightly pulling the wire harness.

Visually check for rust, contamination, deformation
and bend.

Check terminal tightening condition:

Insert a spare male terminal into a female terminal,
and then check terminal tightening conditions.

3.

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

o
£

EGQEBOIH

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

Never use sand paper when polishing the contact po-
ints, 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
harness position and crimping in order to restore it
correctly.

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

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

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

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

If the covering of wire harness is damaged; secure,
repair or replace the harness.
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ELECTRICAL CIRCUIT INSPECTION PROCEDURE
e CHECK OPEN CIRCUIT
1.  Procedures for Open Circuit

»  Continuity Check

«  Voltage Check

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

ECM
SENSOR ...

[ ........ J[ ]

(©) (B) (A)

EGQEBOOH

2. Continuity Check Method
Ll NOTE

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

Specification (Resistance)
102 or less — Normal Circuit
1MQ or Higher — Open Circuit

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

In [FIG.2.] the measured resistance of line 1 and 2
is higher than 1M2 and below 1 Q respectively. Sp-
ecifically the open circuit is line 1 (Line 2 is norma-
). To find exact break point, check sub line of line
1 as described in next step.

SENSOR
IIIIIU

EGQESB01J

b. Disconnect connector (B), and measure for resist-
ance between connector (C) and (B1) and between
(B2) and (A) as shown in [FIG. 3}.

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

z z ECM

SENSOR

-1

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

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

ECM

SENSOR

[ :
2
© B) A)

EGQEBOOK

e CHECK SHORT QIBCUIT
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 (C-
ontinuity Check Method with Chassis Ground) as shown
below.

ECM
SENSOR
g, 1 1 1
2 2 2 2
(C) (B) (A)

EGQEB00L
2. Continuity Check Method (with Chassis Ground)

{1 w~ote

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

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

a. Disconnect connectors (A), (C) and measure for res-
istance 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 1MQ 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.
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ECM

SENSOR

EGQEBOOM

b. Disconnect connector (B), and measure the resistance
between connector (A) and chassis ground, and bet-
ween (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 o
circuit is between terminal 1 of connector (C) and te- .
rminal 1 of connector (B1). '

=

© (81) (B2) (A)
SENSOR

(]

EGQEBOON
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SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM DIAGNOSTIC PROCEDURE ALSO CHECK FOR
Unable to start 1. Test the battery
(Engine does not turn | 2. Test the starter
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 case of + Slipped or broken timing belt
immobilizer lamp ON) * Contaminated fuel
« DTC
Difficult to start ; giztcﬂq?hgiﬁzll’ypressure : :-rst\gkzogi‘]rﬁreeaslfsion
fricuit fo sta 3. Check the ECT sensor and circuit (Check DTC) - Contarinated fuel
4. Check the ignition circuit » Weak ignition spark
1. Check the fuel pressure
2. Check the Injector « DTC
Poor idling 3. Check the long term fuel trim and short term fuel trim * Low compression
(Rough, unstable or | (Refer to CUSTOMER DATASTREAM)  Intake air leaks

incorrect Idle) 4. Check the 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 y“'
2. Check the fuel pressure . Intake air leaks
Engine stall 3. Check the ISCA and ISCA circuit (Check DTC) + Contaminated fuel
4. Check the ignition circuit - Weak ignition spark
5. Check the CKPS Circuit (Check DTC)
1. Check the fuel pressure
2. Inspect and test Throttle Body « DTC
Poor driving 3. Check the ignition circuit o * Low compression
(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 trim * Weak ignition spark
(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
1. Check customer's driving habits
+ Is A/C on full time or the defroster mode on?
* Are tires at correct pressure? » DTC
« Is excessively heavy load being carried? * Low compression
Poor fuel economy * |s acceleration too much, too often? * Intake air leaks
3. Check the fuel pressure « Contaminated fuel
4. Check the injector * Weak ignition spark
5. Test the exhaust system for a possible restriction
6. Check the ECT sensor and circuit
1. Inspect the fuel filler hose/pipe
Hard to refuelin o Pﬁnched, kipked or blocked? : Malfunctioning gas station
(Overflow during * Filler hose is torn filling nozzle (If this problem
refueling) 9 3. Inspect the fuel tank vapor vent hose between the occurs at a specific gas station

EVAP. canister and air filter

4.

Check the EVAP. canister

during refueling)
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GASOLINE ENGINE CONTROL SYSTEM

DESCRIPTION  corarece

If the Gasoline Engine Control system components (sens-
ors, ECM, injector, etc.) fail, interruption to the fuel supply
or failure to supply the proper amount of fuel for various
engine operating conditions will result. The following situa-
tions 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 ro-
utine diagnosis that includes basic engine checks (ignition
system malfunction, incorrect engine adjustment, etc.).
Then, inspect the Gasoline Engine Control system comp-
onents with the HI-SCAN (Pro).

i noTE

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

o 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 shi-
elded ground wires to the body in order to prevent
the influence of ignition noises and radio interfe-
rence. When the shielded wire is faulty, the con-
trol 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 volta-

ge.
«  When charging the battery with the external cha-

rger, 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 dri-
ving 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.

s 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)
«  Camshatft Position Sensor (CMPS)
«  Evaporative Emission Control System
¢ Vehicle Speed Sensor (VSS)
» |dle Speed Control Actuator (ISCA)
«  Power Supply
«  ECM
«  MT/AT Encoding
«  Acceleration Sensor
¢ MiL-on Request Signal
*  Power Stage
i w~orte
Refer to "INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC)" for more information.
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Y
80 0 e e
Malfunction indicator Malfunction indicator
Lamp (MIL) Lamp (MIL)
EGQEGO1P EGQESO1P

[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 dri-
ving 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
& ~ote

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

[INSPECTION]

1. After turning ON the ignition key, ensure that the light
iluminates 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 diag-
nostic 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 maintained.
The diagnostic trouble codes will, however, be erased when
the battery terminal or ECM connector is disconnected,
or by the HI-SCAN (Pro).

(3 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 nega-
tive terminal (-) for 15 seconds or more, and the diag-
nosis memory will be erased.
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THE RELATION BETWEEN DTC AND DRIVING
PATTERN IN'EOBD SYSTEM

s o T P

pattern
Ignition qu,l_l [ L1 | | L | |
O 1 ]

Driving I q 1

cycle r i
i

Malfunction i I 1

|
i

FLC !
(Fault counter)

|

MIL ong
offf

HLC ]

(Healing counter)

[ T I

e e o R

|

MR NN B R N ] I B B e Bl sl a

I 1 1
i I |
1 | ! I ]
Wa:’m up | L1 I I i H 1
cycle ) I 1 1 1 i i i
Fault } % t $ } + 4 *
memory B T T T T T T T :
F i i i i | 1 1
reeze i 1 1 1 i i 1 ]
frame ¥
: EGQEB01Q
1. When the same malfunction is detected and mainta- 4. A Diagnostic Trouble Code(DTC) will automatically
ined during two sequential driving cycles, the MIL erase from ECM memory if the same malfunction is
will automatically illuminate. not detected for 40 driving cycles.
2. The MIL will go off automatically if no fault is detected m] NOTE

after 3 sequential driving cycles. . .
«  A"warm-up cycle" means sufficient vehicle ope-

3. A Diagnostic Trouble Code(DTC) is recorded in ECM ration such that the coolant temperature has risen
memory when a malfunction is detected after two se- by at least 40 degrees Fahrenheit from engine
quential driving cycles. The MIL will illuminate when starting and reaches a minimum temperature
the malfunction is detected on the second driving cy- of 160 degress Fahrenheit.
cle. .

A "driving cycle" consists of engine startup, veh-

o ) icle operation beyond the beginning of closed loop
If a misfire is detected, a DTC will be recorded, and operation.

the MIL will illuminate, immediately after a fault is first
detected.
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COMPONENTS LOCATION  goacasse

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

9. Idle Speed Control Actuator (ISCA)

10. Vehicle Speed Sensor (VSS)

11. Knock Sensor

PNOOS WD

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

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

ECM

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

Main Relay

Ignition Coil

DLC (Diagnostic Link Connector)

Heated Oxygen Sensor (HO2S, Sensor 2)

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

3. Engine Coolant Temperature Sensor (ECTS)

EGQES50R

EGQES508

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

TPS

EGQES50T

EGQE5S50U

7. Heated Oxygen Sensor (HO2S, Sensor 1)

EGQES50V

EGQES50W
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8. Injector 11. Knock Sensor
Knock Sensor
EGQES50X EGQE550Y
12. CWT Qil Control Valve (OCV) [With CVVT] 14. ECM
15. CVVT Oil Temperature Sensor (OTS) [With CVVT] ’
EGQE551A

EGQES50Z

16. Purge Control Solenoid Valve (PCSV) 17. Main Relay
TRARAAR R
bl B
]
7 -
i o
E 3 [
|

EGQE5518

EGQES51D
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18. Ignition Coil

20. Heated Oxygen Sensor (HO2S, Sensor 2)

ignition coil

EGQE5S51C

EGQES51E
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ENGINE CONTROL MODULE (ECM)

1. ECM HARNESS CONNECTOR

ECB5E1FB

1|2 81180]79|78]77|76{75|74]73|72]71|70| 69| 68|67|66|65|64|63

ISI 62|61}60|59|58|57|56|55{54|53]52|51|50|49| 48| 47|46/ 45|44
43142]|41140)39|38)37|36|35|34|33|32|31|30{29|28|27|26|25

4]5 2423|221 21|20{19]18}17|16]15|14] 13| 12| 1

1110918716

ECM Harness Side Connector

LGGEO10A
2. ECM TERMINAL FUNCTION
zio"_ 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) Eﬁg’g@’ '
9 HO2S Heater (B1/S2) HO2S (B1/S2) EOBD ONLY
10 Knock Sensor Input Knock Sensor
11 CVVT Oil Control Valve output CVVT Oil 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
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zic?. Description Connected to Remark
26 Purge Control So!egs{gu\t/alve (PCSV) PWM Purge Contro! Solenoid Valve (PCSV)

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 HO28 (B1/82) input HO2S (B1/82) EOBD ONLY
43 HO2S (B1/S1) input HO2S (B1/S1) EL’f:_C:BtEfgr
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 WithA
Immobilizer
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 Coll
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) Fxcept Tor
60 Mass Air Flow Sensor signal input MAFS
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Pin D _

No. escription Connected to Remark
61 Injector output (cyl.3) injector (cyl.3)

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 C%nljtp;rf?sor Relay control Air Gonditioner Compressor Relay

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 Wiﬂ"\'

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 output 2

78 (CLOSE) Idle Speed Control Actuator

79 Not connected -

80 Idle Speed Control Actuator PWM output 1 Idle Speed Control Actuator

(OPEN)
81 Immobilizer Lamp output Immobilizer With.
Immobilizer
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3. ECM TERMINAL INPUT/OUTPUT SIGNAL

Pin . Input, Output Value .
Description Vehicle State Test Result
No Type Range
1 ECM ground Static Signa 0~0.5V Always 0.3V
2 | Power stage ground | Static Signa 0~0.5V Always 0.3V
125V
Others
; Vbatt Level
5 | Direct battery voltage | g\ i siana Vbatt ( )
supply . 137V
Running (Vbatt Level)
Above 350 V
High: 14.03V
» . . Low: 0.78~1.13V
4 | Ignition coil output 1,4 Pulse L Engine run Peak voltage: 348V
~l/ Vbat ldle : 17.2Hz
Beloy 180Yy
Above 350 V
High: 14.03V
. . ) Low: 0.78~1.13V
5 | Ignition coil output 2,3 Pulse L Engine run Peak voltage: 348V
Vv
—I/ et Idle : 17.2Hz
Belogr 48V
2.0~3.0V Recessive
DC
6 CAN LOW
(PWM) 0.5 ~2.25V Dominant ””Hm 25v
15V
BFGES01U
20~3.0V Recessive
DC
7. CAN HIGH
(PWM) 2.75~4.5V Dominant My
15V
BFGESQ1U
................. Vbatt
High: 14.01V
8 | HO2S Heater (B1/S1) PWM Engine run Low: 0.4V
""" 0~05V Frequency:10Hz
BFEGES01N
""""""""" Vbatt
High: 14.01V
9 | HO2S Heater (B1/S2) PWM Engine run Low: 0.4V
: """ 0~05V Frequency:10Hz
BFGES01IN
-05~07V Knocking 0.3v
10 | Knock Sensor Input Frequency
ov Normal ov
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Input, Output Value

Pin Description Vehicle State Test Result
No Type Range
""""""""" Vbatt
CVVT Oil Control High: A14»01V
" Valve output PWM Engine run Low: 0.4V
—— " 0~05V Frequency: 300Hz
BFEGES01IN
12 Not connected
13 Not connected
Battery Voitage Vbatt iG ON 12.7vV
14 ) DC
Supply after Main Rela
0~0.5V IG OFF 0.3V
15 Not connected
16 Not connected
' Approximately
50rpm: 37Hz, 236mV
(Peak to Peak)
17 Wheel Sp(e_)ed Sensar i?n:;r 100rpm: 76Hz, 376V Vehicle run
9 (Peak to Peak)
1000!’me 769HZ, 1.64V BFGES01W
(Peak to Peak) v
Approximately
50rpm: 37Hz, 236mV
heel S s (Peak to Peak)
1g | Whee Ffjd ensor | Sensar 100rpm: 76Hz, 376mV Vehicle run
g (Peak to Peak)
1000rpm: 769Hz, 1.64V BFGES01X
(Peak to Peak)
19 Not connected
20 Not connected
Battery Voltage . Vbatt IG ON 12.7V
21 Supply after Main Rela Static Signa
0~05V IG OFF 0.3V
Vbatt IG ON 12.7V
9o |  BatteryVoltage | oo gigna
Supply after Ignition K
0~0.5v IG OFF 0.3V
dle: 6.25H High: 14.01V
23 | Injector output (cyl. 4) | Frequency ‘l - Vpatt 3000reme 19 ész Pealt(\)/\gl:te?;e;\'/SSV
“““““““ Below 1V
BFGES010
. High: 14.01V
24 | Injector output (cyl. 1) | Frequency |dle: 6.25Hz Low: 0.3V

—‘ " Vbatt
............. Below 1V

BFGES010

3000rpm: 12.6Hz

Peak voltage: 58V
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Pin Input, Output Value .
Description Vehicle State Test Result
No Type Range
25| S S [ Static Si vee G ON i
are Sensor su atic Signa
P PPY 9 0~ 0.5V IG OFF 0.3V
Purge Control WM nactive High: 14.01V
26 Solenoid Valve Pulse e Vbt (after warm up & Low: 0.3V
(PCSV) PWM output racin Frequency: 20Hz
! 9)
............. 01V
BFGESO1P
Crankshaft Position o
27 Sensor ground Static Signa 0~0.5V Always 0.2V
28 Not connected
................. Voo
Crankshaft Position ' Idle: 740Hz 5V :
29 Sensor input Frequency
- Below 0.5V
arasorg| 3000rpm: 3126Hz 0.3V
Camshaft Position o
30 Sensor ground Static Signa Always
Engine Coolant -40°C ~145TC )
31| Temperature Sensor Analog 80C [176°F] 1.25V
input 4.9V ~ 0.322V
32 . Analog
Sensor input 415~ 4.7V W.0.T 4.16V
33 Not connected
34 Not connected
35 Not connected
36 Not connected
37 | HO2S (B1/S2) ground | Static Signa 0~0.5V Always 0.3v
Throttle Position .
38 Sensor ground Static Signa 0~0.5V Always 0.3V
................. Voo
Vehicle Speed Sensor . High : 5V
39 input Pulse ' Vehicle run Lov?/ 0.9V
T Below 0.5V
BFGES01Q
40 Not connected
41 Not connected
Anal 0.8v
42 | HO2S (B1/S2) input b 5; 09 3000rpm 0.1V
uise After warm up Frequency: 1.1Hz
0.1V
BFGES01R
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Pin Input, Output Value .
-Description : Vehicle State Test Result
No Type Range
. Analog RICH:06~1.0V . 0.746 V
43| HO2S (B1/S1) input Engine run
( )inp Pulse LEAN : Max. 0.4 V 9 0.081V
44 Not connected
iti 5V IG ON 4.9V
45 Throttle Position Static Signa
Sensor supply 0~0.5V |G OFF 0.4V
46 | S S ly 2 | Static Si i 'S ON oV
are Sensor su atic Signa
P PPY : g 0~0.5V IG OFF 0.3V
. . When
. . High : Min. 8.5V o 11.825 V
47 | Immobilizer Data Line Pulse _ communicating
Low : Max. 3.5V after IG ON. 0.187 V
48 | MAFS, IATS ground | Static Signa 0~0.5V Always 0.4V
49 Not connected
Air Conditiongr Vbatt SW ON 13V
50| Compressor Switch DC
input 0~0.5Vv SW OFF 0.3V
51 o DC
Pressure switch input 0~ 0.5V SW OFF 0.4V
Qil Temperature -40 C ~130 C . .
52 Sensor input Analog 4.9V ~ 0.4V 84T [183.2 °F] 1.29v
53 Not connected
54 | Knock Sensor ground | Static Signa 0~0.5v Always 0.3V
55 | Ignition shield ground | Static Signa 0~0.5vV Always 0.3v
Intake Air -40 C ~266 C 3‘.26 \
56 Temperature Sensor i Analog 49V ~034V Idle (33T [91.4 °F))
57 Not connected
58 Air Conditioner DC Vbatt SWON 12.0v
Request Switch input 0~05V SW OFF 0.4V
59 | HO2S (B1/S1) ground DC Max. 50 mV Idle 25mv
- ‘ 0~20V idle 1.0V
60 Mass Alr quw Sensor Analog
signal input 1.0~45V 3000 rpm 2.3V
dle: 6.25H High: 14.01V
61 | Injector output (cyl.3) | Frequenc I €. 0.20mz Low: 0.3V
) put (ey1.3) quency voat 3000rpm: 12.6Hz | pegk voltage: 58V
""""""" Below 1V
BFGESQ10Q
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Pin . input, Output Value .
Description Vehicle State Test Result
No Type Range
dle: 6.25H High: 14.01V
. e: 6.25Hz .
62 | Injector output (cyl.2) | Frequenc I " Low: 0.3V
’ put (vt aneney voat 3000rpm: 12.6Hz | peak voltage: 58V
............. Below 1y __
63 Not connected
High control output SW ON 0.4V
Cooling Fan Relay - Vbatt SW OFF 13V
65 DC
Low control output SW ON 0.5V
Engine Speed sianal | - | [ 17 Vbatt HLigh: 10 Oﬁlv
ngine Speed signa . ow: 0.
66 output Frequency 1 Engine run Idle: 24.7Hz
— Below 0.5V .
BrGESOLS 3000 rpm: 104.6Hz
Main Relay control 0~1V IG ON 0.9v
67 DC
output Vbatt IG OFF 13.5V
Air Conditioner 0~05V A/C ON 0.2V
68 Compressor Relay DC *
control output Vbatt AIC OFF " 12,5V
Fuel Pump Relay Vbatt IG ON 13.08Vv
69 DC
control output 0~05V Idle 0.3V
70| Malfunction Indicator B 0~0.5V IGON 0.4V
Lamp (MIL) output Vbatt Vbat 13.6V
71 Immobilizer ground Static Signa 0~0.5V Always 0.4V
T A B e B o B o B o 45-55V .
Camshaft Position l ’ Idle: 8.3 Hz High: 5V
2 Sensor input Frequency 3000 rpm: 25 Hz Low: 0.6V
= 0~05V
BFGES01T
Engine Coolant
73 | Temperature Sensor | Static Signa 0~0.5V Always 0.4V
ground
Vbat High: 12.75V
B Low: 0.5V
— — Below 0.5V C.T: 5% duty
BFGES01S W.0.T : 90% duty
Vbatt i
) High: 12.75V
Fuel Consumption .
75 Signa' OutpElt - PWM Engine run Low: 0.5V
— L Below 0.5V Frequency: 100Hz
BEGES01S
76 OS:' Temperature | g4 i Signa 0~0.5V Always 0.4V
ensor ground
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i Input, Output Value .
Pin Description P P Vehicle State Test Resuit
No ‘ Type Range
................. Vbatt ,
77 | Diagnosis line (k-line) |  Pulse l G ON High: 11v
0~ 05V T
BFGES01N
............... Vbatt ngh : 15\/
idle Speed Control )
78 PWM Idie Low: 0.3V
Actuator PWM output2 .
P Below 0.5 V Frequency: 250Hz
BFGES01S
79 Not connected
"""""""" Vbatt High : 15V
Idle Speed Control .
80 PWM Idie Low : 0.3V
Actuator PWMoutputt |~ " | | | Below 0.5V Frequency: 250Hz
BFGE501S
81 Immobilizer Lamp DeC 0~0.5v IGON 0.4v
output Vbatt Cranking 13.6V
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CIRCUIT DIAGRAM  cogpsras

1G COIL
ECM
3 E IG COIL OUTPUT 2,3
1 ¥ After Main Relay
2 [#-1a cowoutPuT 14
{55 - 16 coiL sHiELD eND
> o [3- BATTERY VOLTAGE

3
I
/ -
E‘ POWER STAGE GND
_.__._}

POWER GND
[22 - 16 KEY SUPPLY
Main Relay 1o each t
componen
Ignition Switch 30 87 R

©
SR 3 {67 - MAIN RELAY CONTROL
:@ - BATTERY VOLTAGE AFTER MAIN RELAY

_E; - BATTERY VOLTAGE AFTER MAIN RELAY

Knock Sensor

2 {54 - KNOCK SENSOR GND
Ij 1 4
{10 - KNOCK SENSOR SIGNAL
.

Camshaft Position Sensor
1

[30-
[30 GND
@ n} 2 Ez - CAMSHAFT POSITION SENSOR SIGNAL
3
Qil Temperature Sensor
1 [76 - GND
Lz 2 52 - OIL TEMPERATURE SENSOR SIGNAL

Fuel Pump Relay

¥ Fuel Pump

EQ - FUEL PUMP CONTROL SIGNAL

|
b

A/Con Comp. Relay

A/C Comp.

<
<€
After Main Relay

Ea - AICON COMP. RELAY CONTOL SIGNAL

i

Blower Motor Relay

Motor
BATTERY € o— [("DJ sl
IG ON <——————— _l_
—o—o i
Blower SW
o o [58 - A/CON REQUEST SW INPUT
A/C SW J( Tripple SW
O—T——/°—°'.’ L’E_o - A/ICON PRESSURE S/W INPUT(LOW/HIGH)
Thermal SW Low  High
[51- AICON PRESSURE S/W INPUT(MIDDLE)
Middle =

EGQE401J
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MIL

ECM
=

®

Immobilizer

> 1G ON

170 - MIL CONTROL

Fan High<&

{64 - FAN HIGH

Fan Low <&

{65 - FAN LOW

{47 - IMMOBILIZER DATA LINE

{71- IMMOBILIZER GND

il

Immobilizer Lamp

3> After Main Relay

@

oo,

3 Battery

Engine Coolant Temp. Sensor

181 - IMMOBILIZER LAMP

1

2

¥ to Cluster

E‘ - ENGINE COOLANT
TEMPERATURE SENSOR
SIGNAL

3
HO2S (B1/82)

—3 After Main Relay

3

{73-aND

{9 - HO2S HEATER (81/52)

4

2

IS

142- HO2S SIGNAL(B1/S2)

{37-anD M

1

HO2S (B1/S1)

3

- After Main Relay

P

{8 - Ho25 HEATER (B1/51)

2

1El

{43 - HO2S SIGNAL(B1/S1)

]

Wheel Speed Sensor
1

{59-anp

117 - WSS -

=,

Throttle Position Sensor

118- WSS+

145 - +6V SUPPLY

=
{32-TPS SIGNAL

Gl o

2

Crankshaft Position Sensor

138 - GND

1

=
&7 - GND

D@Q

3
Mass Air Flow Sensor

¥ After Main Relay

—2————) After Main Relay

[29 - CRANKSHAFT POSITION
SENSOR SIGNAL

=

3

7 3 Power GND

{60 - MASS AIR FLOW SENSOR
SIGNAL

56 - INTAKE AIR TEMPERATURE

SENSOR SIGNAL

{48-GnD

EGQE401K
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Purge Control Solenoid Valve
2

ECM
Idie Speed Control Actuator
1 {s0-1sCA (OPEN)
2 > After Main Relay
3 [78-15cA (cLOSE)

[26-
{ 26 - PCSV GONTROL

&

3> After Main Relay

Oil Contorl Valve

&

3 After Main Relay

Injector 1

E - CVVT CONTROL

5

3> After Main Relay

Injector 3

[24-
{24 - CYLINDER 1

['61 - CYLINDER M
[61-CYUNDER 3

5

3> After Main Relay

Injector 4

&

P After Main Relay

Injector 2

o
123 - CYLINDER 4

&

P After Main Relay

Vehicle Speed Signal

CAN High

CAN Low

Engine Speed Signal to Tachometer
TPS PWM Sinal

Fuel Consumption Signal

f62 - cvuNDER 2

Eg - VEHICLE SPEED

17- CAN HIGH

[6-
{6-caNLOW

{66 - ENGINE SPEED
[74 - TPS PWM SIGNAL

L=

Es - FUEL CONSUMPTION

{_Zs - (+5V) SUPPLY

A A AA A AAANA

Ee - (+5V) SUPPLY

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

- ECM Harness Side Connector

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

If problem is not found in Step 1 and 2, the ECM co-
uld be faulty. If so, replace the ECM with a new one,
and then check the vehicle again. If the vehicle ope-
rates 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, replace
the original ECM with a new one. If problem does not
occur, this is intermittent problem (Refer to INTERM-
ITTENT PROBLEM PROCEDURE in BASIC INSPE-
CTION PROCEDURE)

EFUES21
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DTC TROUBLESHOOTING PROCEDURES

INSPECTION CHART FOR
DIAGNOSTIC TROUBLE CODES(DTC)  e4o576s8

P-Code | Description MIL
EURO-II | EURO-iII | LEADED
PO011 ?Baan;g;e;ﬁ Position-Timing Over-Advanced or System Performance A o A
P0018 | Crankshaft Position-Camshaft Position Correlation(Bank 1) A e A
P0030 | O2 Sensor Heater - Heater Control Circuit (Bank 1/ Sensor 1) A ® -
P0031 | O2 Sensor Heater Circuit low (Bank 1/ Sensor 1) A ® -
P0032 | O2 Sensor Heater Circuit high (Bank 1/ Sensor 1) A e -
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) - ® -
P0O076 | Intake Valve Control Solenoid Circuit Low (Bank1) A ® A
P0G77 | Intake Valve Control Solenoid Circuit High (Bank1) A ® A
P0101 | Mass or Volume Air Flow Circuit Range / Performance Problem ® e, ’ ®
P0102 | Mass or Volume Air Flow Circuit Low Input e e ®
P0103 | Mass or Volume Air Flow Circuit high Input ® ® ®
P0112 | Intake Air Temperature Circuit Low [nput A ® A
P0113 | Intake Air Temperature Circuit High Input A ® A
P0116 | Engine Coolant Temperature Circuit Range / Performance ® ® @
P0117 | Engine Coolant Temperature Circuit Low Input e ® e
P0118 | Engine Coolant Temperature Circuit High Input ® e ®
P0121 | Throttle / Pedal Position Circuit Range/Performance Problem ® ® e
P0122 | Throttle / Pedal Position Circuit Low Input ® e ®
P0123 | Throttle / Pedal Position Circuit High Input ® ® ®
P0125 | Insufficient Coolant Temperature for Closed Loop Fuel Control - e -
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 e -
P0134 | O2 Sensor Circuit No Activity Detected (Bank 1/ Sensor 1) A ® -
P0136 | 02 Sensor Circuit Malfunction(Bank 1/ Sensor 2) - ® -
P0137 | O2 Sensor Circuit Low Input (Bank 1/ Sensor 2) - e -
P0138 | O2 Sensor Circuit High Input (Bank 1 / Sensor 2) - e -
P0139 | O2 Sensor Circuit Slow Response (Bank 1/ Sensor 2) - e -
P0140 | O2 Sensor Circuit No Activity Detected (Bank 1/ Sensor 2) - e -
P0171 | Fuel Trim Malfunction - System Too Lean (Bank 1) - ® -
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P0172 | Fuel Trim Malfunction - System Too Rich (Bank 1) - ® -
P0196 | Engine Oil Temp. Sensor Range / Performance A ® A
P0197 | Engine Oil Temp. Sensor Low Input A e A
P0198 | Engine Qil Temp. Sensor High Input A e A
P0230 | Fuel Pump Circuit Malfunction A A A
P0261 | Cylinder 1 - Injector Circuit Low e e ®
P0262 | Cylinder 1 - Injector Circuit High ® ® e
P0264 | Cylinder 2 - Injector Circuit Low ® ® e
P0265 | Cylinder 2 - Injector Circuit High ® ) e
P0267 | Cylinder 3 - Injector Circuit Low e ® e
P0268 | Cylinder 3 - Injector Circuit High e ® e
P0270 | Cylinder 4 - Injector Circuit Low ® e ®
P0271 | Cylinder 4 - Injector Circuit High ® ® ®
P0300 | Multiple Cylinder Misfire Detected - e -
P0301 | Cylinder 1 - Misfire detected - e -
P0302 | Cylinder 2 - Misfire detected - ® -
P0303 | Cylinder 3 - Misfire detected - ® -
P0304 | Cylinder 4 - Misfire detected - ¢ -
P0325 | Knock Sensor 1 Circuit Malfunction A ‘h A
P0335 | Crankshaft Position Sensor A Circuit A ® A
P0340 (C;Baargi?%fi g%sg;tlieog ;esnjr())r Circuit Malfunction A o A
P0420 | Catalyst System Efficiency below Threshold (Bank 1) - ® -
P0444 | Evap. Emission Ctrl. System - Purge Ctrl. Valve Circuit Open - e -
P0445 | Evap. Emission Ctrl. System - Purge Ctrl. Valve Circuit Shorted - ® -
P0501 | Vehicle Speed Sensor Range / Performance A ® A
P0506 | Idle Control System - RPM lower than expected A A A
P0507 | Idle Control System - RPM higher than expected A A A
P0560 | System Voltage Malfunction A A A
P0562 | System Voltage Low A ® A
P0563 | System Voltage High A ® A
P0600 | Serial Communication Link Malfunction A ® A
P0605 | internal Control Module Read Only Memory(ROM) Error A A A
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit Malfunction - A -
P0O170 | O2 Sensor System - Lambda Controller at the Limit (Bank 1) - ® -
P0315 | Segment Time Acquisition Incorrect - A -
P1505 | ldle Charge Actuator Signal Low of Coil #1 ® e ®
P1506 | Idle Charge Actuator Signal High of Coil #1 e ® U
P1507 | Idle Charge Actuator Signal Low of Coil #2 e e e
P1508 | Idle Charge Actuator Signal High of Coil #2 e ° ®
P0700 | TCU Request for MIL On / Freeze Frame to ECU via CAN A e A
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EP?GOZ l Serial Communication Problem with TCU (Timeout) A | ® l A

e : MIL ON & FAULT CODE MEMORY

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

NN
\ \\ AN Intake Valve Control Solenoid

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the exhaust camshaft. Th-
ere is no variation in valve timing of the exhaust cam because the exhaust camshatft is driven by the timing belt. The ti-
ming 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 camshaft.

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.
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ltem Detecting Condition Possible Cause

e Monitor deviation between camshaft position setpoint
DTC Strategy and actual value

e No relevant failure
e 11V < Battery voltage < 16V
e CVVT control : enabled

e Holding position adaptation not active

e Camshaft setpoint moved more than 5 times for this

Enable Conditions Driving Cycle e Oil leakage

. , e Faulty Oil pump

o Camshaft target position is stable with less than 1.125° | Faulty Intake valve control
CRK moving solenoid

e 600rpm < Engine speed < 5000rpm

e 20°C(68°F) < Engine oil temperature < 100°C(212°F

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

Intake valve control solenoid Normal Parameter
Insulation Resistance (Q) above 50 MQ
Temp.(TC) Temp.(°F) Resistance(Q) Temp.(C) Temp.(°F) Resistance(Q)

0 32 62~74 60 140 8.0~9.2
10 50 65~77 70 158 8.3~95
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 7.4~86 100 212 9.0~10.4
50 122 7.7~8.9
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[Connection Information]

) PCM
Intake Valve Co:trol Solenoid Terminal Connected to Function
{11 - Intake valve 1 PCM Terminal 11 Control
m 2 control solenoid -
J After Main Relay 2 Main Relay Battery Voltage
[CONNECTOR]
IVCS Harness side connector PCM side terminal

7|8 (9 |10|@|* | *|14] * | * [17]18] * | * |21|22|23]24| 5| 4
26|27 * [20]30[31[32] * | [+ | « [37]38|30] « | « [42[43
45| x [47]48| « [50|51|52] * |54|55|56| « |58]59[60[61]62

64(65166|67|68|69|70|71{72]73| * |75]76|77|78| * | 80|81 2|1

L B B K]

C130-1

euugTT=1

1. 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

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
[F 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

BOO11-2
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5. Is parameter displayed "History(Not Present) fault'?
1 ~otE

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

- Present fault : DTC is occurring at present time.

B Fault is intermittent caused by poor contact in the sensor's and/or PCM's connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-

ination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" pr-
ocedure.

B Go to "Component Inspection” procedure

Ignition "OFF".
Remove the intake valve control solenoid from the engine.
Visually check the Spool Column of intake valve control solenoid for contamination.

AN =

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

®

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

"Bpply B+

80011-3
6. Has a problem been found?

V= -
P Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure

P Go to next step as below
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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)

SPECIFICATION

Temp.(C) Temp.("F) Resistance(Q) Temp.(C) Temp.('F) Resistance(Q)
0 32 6.2~74 60 140 80~92
10 50 65~77 70 158 8.3~95
20 68 6.8~8.0 80 176 86~98
30 86 7.1~83 90 194 8.9 ~10.1
40 104 7.4~86 100 212 9.0~104
50 122 7.7~8.9

1. Intake Valve Control
2. Battery Voltage

B80011-4

4. s resistance within the specification?

P Go to next step as below

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

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
P Repair or replace the intake valve control solenoid and go to "Verification of Vehicle Repair" procedure

P Go to "Terminal and Connector Inspection" procedure
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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?
P Repair as necessary and go to "Verification of Vehicle Repair" procedure

P 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

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

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

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

B System performing to specification at this time. Clear the DTC
P Go to the applicable troubleshooting procedure.
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IDTC P0016 [CRANKSHAFT POSITION - CAMSHAFT POSITION CORRELATION (BA |

The CVVT (Continuously Variable Valve Timing) system is installed to the chain sprocket of the exhaust camshaft. Th-
ere is no variation in valve timing of the exhaust cam because the exhaust camshaft is driven by the timing belt. The ti-
ming 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 camshaft.

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 vaives with the piston.

ltem Detecting Condition Possible Cause

e Monitor Camshaft position in the full retard condition or

DTC Strategy during CVVT control

& No failure on oil control valve "

e Battery voltage > 11V v .
Enable Conditions | o CWTr{:ontrolgstate ="Ready" or "Adaptation” or ° Abnﬁ rfTal installation of

, " camsha

Enable e Abnormal installation of .

e Actual measured camshaft position in full retard crankshatt ) )

position ("Ready" or "Adaptation") is out of 105 ~ 145 ° ¢ Abnormal installation of tone
Threshold Value | CRK wheel ‘

e Camshaft position in "Enable" condition is out of 70 °
CRK ~ 140 °CRK

Diagnostic Time e 8 Sec.

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
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1.4 AMBIENT CONDITIONS

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

L, . MIL STATUS
[:F] ENGINE . DTC STATUS: PRESENT
:Select engine . DTC READINESS FLAG : COMPLETE

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

. STATISTIC COUNTER : 1
. OP.HOUR AFTER DETECTION OF DTC
. OP.HOUR AFTER ERASURE OF DTC

;D 1 e N

80011-2
5. |s parameter displayed "History(Not Present) fault"?

(3 ~oTE

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

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

B Fault is intermittent caused by poor contact in the sensor's and/or PCM's connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-

ination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" pr-
ocedure.

P Go to "Component Inspection” procedure.

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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[ s.e v cii ST HEis.e v [ s.8 v EEisov (HES B s.ev
N S : R

.IMi%sing:Toot:h . ]\\ ........

. [zoon] [curs] [MEMo] [RECD | [MENU] % [zoot] [cugs] [mEno] [RECD] [HENU]

Fig.1) The square wave signal should be smpoth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(rrissing tooth)

B80016-1
3) Is the signal waveform normal?

_YES |
P 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" proc-
edure.

P Check the following items.
= Alignment of the timing belt
< Alignment of the camshaft timing chain

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

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

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

P System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.
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IDTC P0030 |02 SENSOR HEATER CONTROL CIRCUIT (BANK1/SENSOR1)

HO2S Connector (B1/S1)

EGQESOTN

The normal operating temperature of the HO2S(Heated Oxygen Sensor) ranges from 350 to 850 C (662 to 1562°F).
The HO2S heater greatly decreases the amount of time required for fuel control to become active. The PCM provides a
pulse width modulated control circuit to adjust current through the heater. When the HO2S is cold, the value of the res-
istance 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.

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 fails, if HO2S is not operational (after an elapse of predetermined time) since engine start, or when
the front HO28S tip temperature is out of normal working range.

ltem ‘ Detecting Condition ‘ Possible Cause

e Evaluate O2 sensor element temperature via

DTC Strategy measuring element resistance

e Related fuse blown or missing

e Sensor preheating and full heating phases finished wn |
e Heater control circuit open o

e Time after start elapsed:240 sec.

Enable Conditions e 11V < Battery voltage < 16V short o
e 1% < Heater power < 99% e Power supply circuit open or

e Exhaust gas temp. model <650°C (1,202°F) short . .
e Contact resistance in
Threshold Value e 02 sensor Element Resistance > 2100 Ohm connectors
e Faulty HO2S

Diagnostic Time e 5 min.

e EVVAP. emission control function is controlled in
minimum operation mode

Fail-Safe




DTC TROUBLESHOOTING PROCEDURES
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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

[Connection Information]
HO2S (UP) . PCM Terminal Connected to Function
1 PCM Terminal 43 Signal
—J—U_UL & {8 - HO2S HEATER 2 PCM Terminal 59 Ground
3 PCM Terminal 8 Heater Control
= 2 =q.
199 - HO2S GROUND 4 Main Relay Battery Voltage
! [33 - HO25 SIGNAL
After Main Relay [}
[CONNECTOR]
HO2S Harness side connector PCM side terminal
67 @]9 [10[11]* | [14] x| » [17|18] » | « |21]|22(23[24| 5 | 4
* [26(27| % {29]|30(31|32| * | * | = | = [37(38(39] * | * |42| &
* 45| % | 47|48 * |50|51|52| * |54|55|56| = |58| @|60| 61|62 s
* |64|65|66|67|68]69|70|71|72|73| * |75|76|77| 78| * | 80| 81 2'1
C130-1

80030-7
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MIM: B865.9nV Max: 15.4 ¥

ris]

-1

[iTmd [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

1. 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

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
[Z] ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
DIAGNOSTIC TROUBLE CODES 4. SPATISTIC COUNTER : 1

:Select FA(DTAL)on the function bar 5. OP.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

B80011-2
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5. s parameter displayed "History(Not Present) fault"?

h NoTE

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

P Fault is intermittent caused by poor contact in the sensor's and/or PCM's connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-

ination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" pr-
ocedure.

B Go to "W/Harness Inspection” procedure

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 |

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

B Go to "Power Supply Circuit Inspection" procedure.

s

ignition "OFF".

Disconnect HO2S connecto.

1.
2.
3. Ignition "ON" & Engine "OFF"
4

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

Specification : Approx. B+

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

B80030-2



FLA-53 FUEL SYSTEM

5. ls voltage display near the specified value?

YES
P Go to "Control Circuit Inspection” procedure.

P 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.

TR

1. Check for open in control harneés.

1)} Ignition "OFF".
2) Disconnect PCM connector

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

Specification : Approx 0Q

<C127>

1. Signal

2. Ground

3. Heater Control

4. Battery Voltage .

<C130-1>
* 4]« ] xJi7fs] « ]+ |21 3|za] 5] 4
R x> > 37138139 » | * |42]|43
51152) « * 158§ 59160]61]62
70]71}72]73] » |75{76]77} 78] * Jao]ai] 2] 1

*

3

B80030-3

4) s resistance within the specification?
YES
P Go to next step as below

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

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

B0030-4
2) Is resistance within the specification?
YES
P Go to next step as below

B 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

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

80030-5
4) Is voltage within the specification?

YES :
P Go to "Component Inspection” procedure.

B Repair open or short to ground in control circuit and go to "Verification of Vehicle Repair" procedure
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1. Measure resistance between terminals 3 and 4 of the sensor connector(Component side)
SPECIFICATION

Temp(C) | Temp(F) | TOLHOZSHENST | Temp(C) | Temp(F) | FgLioas Hester
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
<C127>
1. Signal
2. Ground

3. Heater Control
4. Battery Voltage

80030-6

2. 1s HO2S heater resistance display near the specified value?

P 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.

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

i

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.

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

YES
P System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.



DTC TROUBLESHOOTING PROCEDURES

|IDTC P0031 |02 SENSOR HEATER CIRCUIT LOW (BANK 1, SENSOR 1)

Refer to DTC P0030.

Refer to DTC P0030.

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

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Check short circuit to ground on front HO2S heater line

Enable Conditions

e Battery voltage > 10V

e 1% < Heater power < 99%

Threshold Value

e Related fuse blown or missing
e Open or short to ground in
power supply or control harness

e Short to ground

Diagnostic Time

e 10 sec.

Fail-Safe

e Heater open loop control

e Contact resistance in
connectors

e Faulty HO2S

Temp.(C) Temp.('F) Fr?és}?sct)aznsc;?)a)ter Temp.(C) Temp.('F) Frggs‘?sct)azn?cg(?)e;t,er
20 68 9.2 400 752 17.7
100 212 10.7 500 932 19.2
200 392 13.1 600 1,112 207
300 572 146 700 1292 225

Refer to DTC P0030.

Refer to DTC P0030.

Refer to DTC P0030.




FLA-57 FUEL SYSTEM

Refer to DTC P0030.

Ignition "OFF".
Disconnect HO2S sensor connecto.
Ignition "ON" & Engine "OFF"

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

N =

Specification : Approx. B+

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

B80031-1

5. Is voltage display near the specified value?

B Go to "Control Circuit Inspection” procedure.

B 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.

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




DTC TROUBLESHOOTING PROCEDURES FLA-58

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

<C130-1>
*J1a] « = h7hs] 2]+ |21 3f24] 5|4
32f» | x| = | x |37]3s|39] = 43|
51|52] « |54]55|56] = |58) 59] 60} 6162
70}71172]73] * |75} 78] 77] 78] * Jeo]e1] 2 | 1

*
8

3

80030-3
4) Is resistance within the specification?
YES

P Go to next step as below

P 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

<C127>

1. Signal

2. Ground

3. Heater Control
4, Battery Voltage

B0030-5
2) Is resistance within the specification?

YES
P Go to "Component Inspection” procedure.

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

Refer to DTC P0030.

Refer to DTC P0030.



FLA-59 FUEL SYSTEM

[ﬁTC P0032 |02 SENSOR HEATER CIRCUIT HIGH (BANK 1, SENSOR 1)

Refer to DTC P0030.

Refer to DTC P0030.

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

ltem Detecting Condition Possible Cause

e Check open or short circuit to battery line on front

DTC Strategy | 505 heater line

e Open or short to battery in

" e Battery voltage > 10V control harnesss
Enable Conditions | § o, < Heater power < 99% o Contact resistance in
connectors .

Threshold Value e Open or short to Battery

— e Faulty HO2S
Diagnostic Time e 10 sec.

Fail-Safe e Heater open loop control

Temp.(TC) Temp.('F) Fr%\et:s?:i;%a)ter Temp.(TC) Temp.(°F) Fr%né ;g:i;i%ter
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

Refer to DTC P0030.

Refer to DTC P0030.

Refer to DTC P0030.



DTC TROUBLESHOOTING PROCEDURES FLA-60

Refer to DTC P0030.

1. Check for open in control harness.
1) lgnition "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

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

<C130-1> -
iofi1]+ |« fral |« [i7hva] « | + [21]20f2aoa] 5] 4
29|30|31]32] * § + 37]38f39] » | * §42]43
48] * [50}51]52] « |54]55]56] « [58]59] 0] 61162
68{69]70]71}72{73] * |75]76] 77| 78] * |sofs1] 2] 1

*
*

3

B0030-3

P Go to next step as below
P 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




FLA-61 FUEL SYSTEM

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

B0030-5
4) |s voltage within the specification?
YES
P Go to "Component Inspection” procedure

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

§ oy s e

Refer to DTC P0030.



DTC TROUBLESHOOTING PROCEDURES FLA-62

IDTC P0036 |02 SENSOR HEATER CONTROL CIRCUIT (BANK1/SENSOR2)

HO2S (B1/S2)

EGQES01M

The normal operating temperature of the HO2S(Heated Oxygen Sensor) ranges from 350 to 850 C (662 to 1562°F).
The HOZ2S 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 res-
istance 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.

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.

ltem Detecting Condition Possible Cause

e Evaluate O2 sensor element temperature via

DTC Strategy measuring element resistance

e Sensor preheating and full heating phases finished e Related fuse blown or missing
e Time after start elapsed:240 sec. ohHeater control circuit open or
Enable Conditions e 11V < Battery voltage < 16V short o
e 1% < Heater power < 99% e Power supply circuit open or
e Exhaust gas temp. model <650°C (1,202°F) short _ .
e Contact resistance in
Threshold Value e O2 sensor Element Resistance > 1100 Ohm connectors
Diagnostic Time e 5 min. e Faulty HO2S
Fail-Safe e EVAP. emission control function is controlled in

minimum operation mode




FLA-63 FUEL SYSTEM

SPECIFICATION  E9418aEA

o . Rear HO2S Heater 0 °F Rear HO2S Heater
Temp.(C) Temp.('F) Resistance(Q) Temp.(C) Temp.(T) 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 : 1,472 251
400 752 17.7 900 1,652 26.5

SCHEMA
HO2S (DOWN) PCM [Connection Information]
3 Terminal Connected to Function
—I_U—l_ﬂ_l 4 [9 - HO2S HEATER (DOWN) ! PCM Terminal 87 Ground
= 2 PCM Terminal 42 HO2S Signal
T 2 [42 - HO2S GROUND 3 Main Relay Battery Voltage
; 4 PCM Terminal 9 HO2S Heater(DOWN)
[37 - HO2S SIGNAL
] A
Alter Main Relay ’
[CONNECTOR]
HO2S Harness side connector PCM side terminal

7|8 |@ [10]11] % | * [14] « | » |17]18] » | * |21]22]23]24] 5 |4
26(27| * [29(30|31[32| * | * | * | » |@|38|39| « | » (@ |43
45| « |47|48] » |50]51]52] + |54]55|56| * |58|50|60| 61|62
64|65 |66|67]68|69]70| 71| 72|73] * |75|76|77| 78| * | 80| 81| 2 | 1

kI HR[R]O

C1i25 C130-1

80036-1



DTC TROUBLESHOOTING PROCEDURES FLA-64

5.6 U

GENERAL SENSOR
MIM: B65.9mU

2a

18

98] [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. N

EFKDO0004

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

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
[F] 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 DIC

BOO11-2



FLA-65 FUEL SYSTEM

5. Is parameter displayed "History(Not Present) fault"?
iy N~oTE

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

B 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-
e. '

P Go to next step as below.

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

B Go to "Power Supply Circuit Inspection” procedure.

s

Ignition "OFF".
Disconnect HO2S sensor connecto.

1.

2.

3. Ignition "ON" & Engine "OFF"

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

Specification : Approx. B+

<C125>

1. Ground

2. Signal

3. Battery Voltage
4. Heater Control

80036-2



DTC TROUBLESHOOTING PROCEDURES FLA-66

5. Is voltage within the specification?

YES
P Go to "Control Circuit Inspection™ procedure.

B> 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.

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

<C125>

. Ground

. Signal

. Battery Voltage
. Heater Control

WK =

<G130-1>

* hxFial o b Ji7lie] « | * J21]22]23]24 5]4
31)32) * | » | » | » §37]38)39} + | » }42]43
“* |50§51)52] * * [58] 59| 60f 61§62
89]70]71]72§73] * | 75476]77] 78] * |80} 81 2’1

3

B0036-3

4) s resistance within the specification?

YES
Go to next step as below

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



FLA-67 FUEL SYSTEM

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

<C125>

1. Ground

2. Signal

3. Battery Voltage
4. Heater Control

B0036-4
2) Is resistance within the specification?
YES.
P Go to next step as below
P 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} lIgnition "ON" & Engine "OFF"

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

Specification : Approx 0V

<C125>

1. Ground

2. Signal

3. Battery Voltage
4. Heater Control

B0036-5
4) Is voltage within the specification?

YES
B Go to "Component Inspection" procedure.

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



DTC TROUBLESHOOTING PROCEDURES FLA-68

1. Ignition "OFF".
2. Measure resistance between terminals 3 and 4 of the sensor connector (Component side)
SPECIFICATION

Temp(C) | Temp(F) | N eaty | TemPAT) | Temp(F) | REEIORS Hesr
20 68 9.2 500 932 19.2
100 212 10.7 600 1,112 20.7
200 392 13.1 700 1,292 225
300 572 14.6 800 1,472 251
400 752 17.7 900 1,652 26.5
<C125>
1. Ground
2. Signal

3. Battery Voltage
4. Heater Control

B0036-6

3. Isresistance within the specification?

P 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.

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

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

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

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

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

YES
B System performing to specification at this time. Clear the DTC

B Go to the applicable troubleshooting procedure.



FLA-69 FUEL SYSTEM

IDTC P0037 |02 SENSOR HEATER CIRCUIT LOW (BANK 1, SENSOR 2)

Refer to DTC P0036.

Refer to DTC P0O036.

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

ltem Detecting Condition Possible Cause

DTC Strategy e Check short circuit to ground on front HO2S heater line

e Related fuse blown or missing

. Battery voltage > 10V 0 hort t di
Enable Conditions | ° e Ypen or short fo ground in
e 1% < Heater power <99% power supply or control harness
e Contact resistance in
Threshold Value e Short to ground connectors
Diagnostic Time e 10 sec. e Faulty HO2S '

Fail-Safe e Heater open loop control

Temp.(C) Temp.("F) Re;;:ilsotgr? C:(e;)ter Temp.(TC) Temp.(°F) Resgsl}lgsfcle-i(ater
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

Refer to DTC P0036.

Refer to DTC P0036.

Refer to DTC P0036.



DTC TROUBLESHOOTING PROCEDURES FLA-70

Refer to DTC P0036.

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+

1. Ground

2. Signal

3. Battery Voltage
4. Heater Control

B0036-2

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

B 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.

G

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




FLA-71 FUEL SYSTEM

1. Ground

2. Signal

3. Battery Voltage
4. Heater Control

<C130-1>

14] *{ * 1718} * | * |21 3]24) 5] 4
* % =] x|37]38]39) x| » 142043
52| « |54]55]56] * | 58)59]60[61]62]
71]72]73] » |75] 78| 77] 78] * Jeo) 81} 2 | 1

3

B0036-3
4) s resistance within the specification?

=
P Go to next step as below

P 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

<C125>

1. Ground

2. Signal

3. Battery Voltage
4. Heater Control

B0037-3

2) Is resistance within the specification?

P Go to "Component Inspection" procedure

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

Refer to DTC P0036.

| OF VEHICLE REPAIR

Refer to DTC P0036.



DTC TROUBLESHOOTING PROCEDURES FLA-72

IDTC P0038 |02 SENSOR HEATER CIRCUIT HIGH (BANK 1, SENSOR 2)

Refer to DTC P0036.

Refer to DTC P0036.

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

ltem Detecting Condition Possible Cause

e Check open or short circuit to battery line on front

DTC Strategy HO2S heater line

e Open or short to battery in

. e Battery voltage > 10V control harness
Enable Conditions | & 1o/« Heater power < 99% e Contact resistance in
connectors

Threshold Value e Open or short to battery

- — e Faulty HOZé
Diagnostic Time e 10 sec.

Fail-Safe e Heater open loop control

Temp.(C) Temp.(°F) Res;sl-ilgsr?ceH(%a)ter Temp.(C) Temp.(°F) Res;:il Sot;? cgi(%a)ter
20 68 9.2 | 500 932 192
100 212 10.7 600 1,112 207
200 392 13.1 700 1,292 225
300 572 14.6 800 1,472 25.1
400 752 17.7 900 1,652 26.5

Refer to DTC P0036.

Refer to DTC P0036.

Refer to DTC P0036.



FLA-73 FUEL SYSTEM

Refer to DTC P0036.

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

1. Ground

2. Signal

3. Battery Voltage
4. Heater Control

<C130-1>
« [ il # = [i7[ie] * T+ [21l22]2s24] 5 ] 4 *
26§27 * |29|30]31]32] * { = | = | « §37]38]39] * | * }42]43 N

3

45} = |47]48] * |50]51}52] * |54|55§56] » {58] 59 60] 61} 62|
64}65|66]67]68]68]70f71]|72) 73] * 175§76{77] 78} * §80}81 2'1

w|#]efo

B80036-3

4) |s resistance within the specification?
YES
P Go to next step as below

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



DTC TROUBLESHOOTING PROCEDURES FLA-74

2. Check for short to ground in control circuit.

1)
2)
3)

4)

Reconnect the PCM connector.
Ignition "ON" & Engine "OFF".
Measure voltage between terminal 4 of the HO2S heater harness connector and chassis ground.

Specification : Approx OV

<C125>

1. Ground

2. Signal

3. Battery Voltage
4. Heater Control

B80038-2
Is resistance within the specification?
=S

| 4 Go'to,"C‘Qmponent Inspection” procedure ' ?
P Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Refer to DTC P0036.

Refer to DTC P0036.



FLA-75 FUEL SYSTEM

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

EGQEB03M

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 con-
tinuously. The intake valve control solenoid, the main control part of the CVVT, changes the direction pf the oil path th-
rough the CVVT by the duty control of the PCM and changes the open and close timing of the intake.and exhaust valv-
es. o

ltem Detecting Condition Possible Cause

DTC Strategy e Electrical check
e 100mS after ignition key ON e Short to ground in control circui
e 10 < Battery voltage <16

Enable Conditions
e Contact resistance in
Threshold Value e Short to ground connectors

e Faulty Intake Valve Control
Solenoid

Diagnostic Time e 2 seconds.
Fail-Safe e No intake valve control solenoid activity




DTC TROUBLESHOOTING PROCEDURES FLA-76

» Intake valve control solenoid Normal Parameter

Insulation Resistance (Q) above 50 M2
Temp.(C) Temp.('F) Resistance(Q) Temp.(C) Temp.("F) Resistance(Q)
0 32 62~74 60 140 8.0~92
10 50 6.5~77 70 158 8.3~95
20 68 6.8 ~8.0 80 176 8.6 ~98
30 86 7.1~83 90 194 8.9~10.1
40 104 74~86 100 212 92~104
50 122 7.7~8.9

[Connection Information]

. PCM
Intake Valve CO.T trol Solenoid Terminal Connected to Function
{11 - Intake valve 1 PCM Terminal 11 Control
m » control solenoid -
After Main Relay 2 Main Relay + Battery Voltage
[CONNECTOR]
IVCS Harness side connector PCM side terminal

7|8 |9 [10|@|* | * 14| * | *[17]|18| * | * |21]|22|23]24| 5| 4
26|27| * [20]30]31]32] * | * | = |  |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

¥ F | F|O

C166 C130-1

B0O076-1



FLA-77

FUEL SYSTEM

18 v 18 v

"% |zoon] [CURS| [MEMO] |RECD] [HMENU]

A Intake valve control solenoid, B : Engine speed

cH ARBTIIS 0 ~sEcH B

B:

18y

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 .

B0076-2

Connect scan tool and select "Diagnaostic Trouble Codes(DTCs)" mode
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
L—P@ ENGINE
:Select engine

L> DIAGNOSTIC TROUBLE CODES
:Select FA(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

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

BOO11-2



DTC TROUBLESHOOTING PROCEDURES FLA-78

5. Is parameter displayed "History(Not Present) fault"?
(3 w~oTE

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

_YES

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

P Go to "Component Inspection” procedure

1. Ignition "OFF".

2. Disconnect intake valve control solenoid connector.

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

Temp.(TC) Temp.(°F) Resistance(Q) Temp.(C) Temp.("F) Resistance(Q)

0 32 62~74 60 140 i ¥ 80~92
10 50 65~77 . 70 158 83~95
20 68 6.8~8.0 80 . 176 86~9.8
30 86 7.1~8.3 90 194 8.9~10.1

40 104 74~86 100 212 9.2~104
50 122 7.7~89

<C166>

1. Intake Valve Control
2. Battery Voltage

B0076-3

4. Is resistance within specification?

P Go to next step as below.

P 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.



FLA-79 FUEL SYSTEM

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+

<C166>

1. Intake Valve Control
2. Battery Voltage

80076-4

w

Is voltage within specification?

YES
P Go to "Control Circuit Inspection” procedure.

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

Specification : Infinite

<C166>

1. Intake Valve Control
2. Battery Voltage

B0O076-5
2. Isresistance within specification?

P Go to "Terminal and Connector Inspection” procedure.

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

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

P 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.

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.

Read "DTC Status" parameter

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

B System performing to specification at this time. Clear the DTC
_NO

P Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

[DTC P0077 IINTAKE VALVE CONTROL SOLENOID CIRCUIT HIGH (BANK 1)

ltem

Detecting Condition

Possible Cause

DTC Strategy e Electrical check

control circuit

Enable Conditions

e 100mS after ignition key ON
e 10 < Battery voltage < 16

connectors

Threshold Value e Open or short to battery

e Faulty intake
Solenoid

Diagnostic Time e 2 seconds.

e Open or short to battery in

e Contact resistance in

Valye Control

Intake valve control solenoid Normal Parameter

Insulation Resistance (Q) above 50 M2
Temp.(TC) Temp.(°F) Resistance(Q) Temp.(C) Temp.(F) Resistance(Q)
0 32 62~74 60 140 8.0~9.2
10 50 65~77 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 7.4~86 100 212 9.2~104
50 122 7.7~89

Refer to DTC P0O076.

Refer to DTC P0076.
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Refer to DTC P0076.

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.

H LN -

<C166>

1. Intake Valve Control
2. Battery Voltage

B0076-4

Specification : Below 0.5V

5. Is voltage within specification?
YES
P Go to "Terminal and Connector Inspection" procedure.

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

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

DTC P0101 PROBLEM

S

lt m

‘\ MAFS & IATS
\ g
A j\/

“

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 sta-
ble during constant engine speed. The PCM uses this information to determine the injection duration and ignition timing
for the desired air/fuel ratio.

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.
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ltem Detecting Condition , Possible Cause

DTC Strategy e Compare calculated MAF with MAF signal 7 ® Diﬁy air cléénér.

e Oil Cap or Dipstick missing or
not installed correctly.
e Air leak in intake system.

e No relevant failure
Enable Conditions | ® 11 < Battery voltage = 16V

e Lambda control active e Contact resistance in
connectors.
Threshold Value | e Calculated MAF - Measured MAF > 300 mg/rev e Faulty MAFS or TPS

Diagnostic Time e 200 revolutions.

Test Comdition MAF (V) MAF(kg/h) TPS(V) TPS(kR)
ldle 06~1.0 11.66 ~ 19.85 0.2~0.8 0.71~1.38
3000 rpm 1.7~2.0 43.84 ~ 58.79 - -
W.OT - - 43~438 02~34

MAFS [Connection information]
2 After Main PCM
?“‘—" Relay Terminal Connected to Function
[60 - MAFS signal -
- Z g Power GND 1 PCM Terminal 48 Sensor ground
= H T {86 - IATS signal 2 Main Relay Battery Voltage
148 - GND 3 PCM Terminal 60 MAFS signal
4 Power ground Ground
5 PCM Terminal 56 IATS signal
[CONNECTOR]
MAFS Harness side connector PCM side terminal
617891011 * | * |14 > | *|17]18] * | * {21]22(23|24 5|4
* 126127 % |29(30]31{32]| > | = | « | # {37|38{39| % | = [42]43
] @ee [ 3
*45*47.*505152*5455’*5859.6162
*64656667686970717273*75767778*80812'1
C113 C130-1

B80101-1
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1.3 CURRENT DATA 1.3 CURRERT DATA 1.3 FLIGHT RECORD
o 4 4105 | rarorrrE p.sENSOR(Y) ¥ 4
) MASSATRFLOW B MASSAIRFLOW , "
% | MASS ATR FLOW(V) 0.70 vV % | MASS ATR FLOW(V) 113V
% | ENGINE SPEED 699 rpm % | ENGINE SPEED 862 rpm
0.0 A —
5.0 | uasS TR FLOW(V) v
_/RM._\_\—’
7 gl 0.0 ) v
FIX | [PART| |FULL| |HRLP| |GRPH| [RCRD FIX | [PART| [FULL| |HELP| |GRPH| |[RCRD LIST [7-38] FIX | [HOME
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
80101-2

[ w~ote

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

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

is parameter displayed "Hlstory(Not Present) fault"?

(h woTE

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

autt 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.

B Go to next step as below.



DTC TROUBLESHOOTING PROCEDURES FLA-86

1. Check air cleaner condition. Is air cleaner clogged with dirt?
YES
P Replace air cleaner and go to "Verification of Vehicle Repair" procedure.

P Go to "Air Leakage Inspection" procedure

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.

Verify Verify oil cap and dipstick are properly installed and oil cap screwed on completely.
Has a problem been found?

YES

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

B Go to "TPS Inspection" procedure

1. Ignition "ON" & Engine "OFF".
2. Install Scantool and monitor the "THROTTLE P.SENSOR(V)" parameter on the Scantool data tjé't.

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
P Go to "Terminal and Connector Inspection" procedure.
"NO

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

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

P Go to "Component inspection” procedure.
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COMP

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?

| YES |
P 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.

B 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.

R AU o

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

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. .

»

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

_YES §

P Systern performing to specification at this time. Clear the DTC
No

P Go to the applicable troubleshooting procedure.



DTC TROUBLESHOOTING PROCEDURES

FLA-88

[DTC P0102 |[MASS OR VOLUME AIR FLOW CIRCUIT LOW VOLTAGE

Refer to DTC P0101.

Refer to DTC P0101.

PCM sets DTC P0102 if the PCM detects signal voltage lower than the possiblé range of a properly operating MAF se-
nsor.

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Voltage range check

Enable Conditions

e 11 < Battery voltage < 16V
e Engine speed > Approx. 540 rpm

Threshold Value

e Measured MAF < 2 kg/h

Diagnostic Time

e 10 revolutions.

e Open or short to ground in
signal circuit.

e Open in power supply circuit.
e Contact resistance in
connections. =

e Faulty MAF sensor.

Test Comdition MAF(V) MAF (kg/h) TPS(V) TPS(kR)
ldle 0.6~1.0 11.66 ~ 19.85 0.2~0.8 0.71 ~1.38
3000 rpm 17~2.0 43.84 ~ 58.79 - -
W.0.T - - 43~48 0:2 ~3.4

Refer to DTC P0101.

1. 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
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
[] 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 opHOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

BOO11-2
5. Is parameter displayed "History(Not Present) fault"?

(1 wotE

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

YES

P 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.

P Go to next step as below.

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

P Go to "Power Supply Circuit Inspection” procedure.
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Ignition "OFF".
Disconnect MAF sensor connector.
Ignition "ON" & Engine "OFF"

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

A w N -

Specification : Approx. B+

1. Sensor Ground
2. Battery Voltage
3. MAFS Signal
4. Ground

5. 1ATS Signal

B0102-1

5. Is voltage within the specification?
YES

P Go to "Signal Circuit Inspection" procedure.

B 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.

R 5 P

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

<C113>

1. Sensor Ground
2. Battery Voltage
3. MAFS Signal
4. Ground

5. IATS Signal

<C130-1>

sl7isfoliolit]«TxJua] + [ #liz|is] = | » [21] J]as]oa] 5] 4
« |26}27] * Jos]zofa1f3z] » [« |« | » [a7{as]3s] + | | }42]43 5
+ [45] x J47]4a] = |50} 51]52] « |54]55]56] * | 58] sofgof61]62
*

64165166 167|68]69}70]71§72{73} * |75]76{77] 78] * | 80} 81 2||

B0102-2
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4) s resistance within the specification?

YES
P Go to next step as below

B Check for an open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" proce-
dure.

2. Check for short to ground in signal harness.

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

Specification : Infinite

<C113>

1. Sensor Ground
2. Battery Voltage
3. MAFS Signal
4. Ground

5. IATS Signal

B80102-3 *

2) s resistance within the specification?

NO |

B Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

Refer to DTC P0101.

Refer to DTC P0101.
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[DTC P0103 |MASS OR VOLUME AIR FLOW CIRCUIT HIGH VOLTAGE

Refer to DTC P0101.

Refer to DTC P0101.

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

ltem Detecting Condition Possible Cause
DTC Strategy e Voltage range check e Open in ground harness.
e Short to battery in signal
- e 10 < Battery voltage < 16V harness.
Enable Conditions e Engine speed > Approx. 540 rpm e Contact resistance in
hold Val AF > 650 kg/h connections. =
Threshold Value | ¢ Measured M 50 kg o Faulty MAF sensor.

Diagnostic Time e 10 revolutions.

Test Comdition MAF (V) MAF(kg/h) TPS(V) ‘ TPS(kR)
Idle 06~1.0 11.66 ~ 19.85 02~08 0.71~1.38
3000 rpm 1.7~2.0 43.84 ~ 58.79 - -
W.O.T - - 43~438 02~34

Refer to DTC P0101.

Refer to DTC P0101.

Refer to DTC P0101.
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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

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

P Go to "Ground Circuit Inspection” procedure.

e — "

1. Ignition "OFF".
2. Disconnect MAF sensor connector.

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

Specification : Approx. 08

1. Sensor Ground
2. Battery Voltage
3. MAFS Signal
4. Ground

5. IATS Signal

B0103-1
4. Is resistance within the specification?

YES
P Go to "Signal Circuit Inspection” procedure.

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



DTC TROUBLESHOOTING PROCEDURES ' FLA-94

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

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

Specification : Approx. 0V

<C113>

1. Sensor Ground
2. Battery Voltage
3. MAFS Signal
4. Ground

5. IATS Signal

80103-2
3. Is MAF sensor voltage within the specification?

YES
P Go to "Component Inspection” procedure.

m ’

Refer to DTC P0101.
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IDTC P0111 [INTAKE AIR TEMPERATURE CIRCUIT RANGE/PERFORMANCE

Resistance (kQ2)

i A, 1 . 1L 2 J
-40 0 40 80 120 ('C)
-40 32 104 176 248 ('F)

Intake air temperature ("C/°F)

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

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 dete-
cted.PCM sets DTC P0111 when the variation of measured intake air temperature from engine start is smaller than thr-
eshold while variation of calculated intake air temperature by PCM is greater than threshold.

Item Detecting Condition Possible Cause

DTC Strategy e Check intake air temperature signal stuck.

e Time after engine start > 300sec.

e Coolant temp. > 76 C(169°F)

Enable Conditions e Coolant temp. increasing after start > 40°C(104°F)
e Vehicle speed < 5km/h(3 mph) e Contact resistance in
e No relevant failure connections.

e Faulty IAT sensor

e Difference between intake air temp. at stat and
minimum air temp. < 1.5°C(34.7°F) and difference
between maximum air temp. and intake air temp. at stat
and <1.5C(34.7°F)

Threshold value

Diagonostic Time e 5 sec.




DTC TROUBLESHOOTING PROCEDURES

FLA-96

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

IATS [Connection Information]
2 After Main PCM
_3'—_’ Relay B0 - MAF SIGNAL Terminal Connected to Function
“IZ"‘ ; Power GND = 1 PCM Terminal 48 Sensor ground
= e {B6 - IATS SIGNAL 2 Main Relay Battery Voltage
148 - GND 3 PCM Terminal 60 MAFS signal
4 Power ground Ground
5 PCM Terminal 56 1ATS signal
[CONNECTOR]
IATS Harness side connector PCM side terminal
67891011**14**1718**212323245’4
S \O * |268127| * |29(30131{32 * * 13713839 « | % 142]43 .
EIE&Q‘?QE * |45| = |47|@| * |50|51|52| « |54|55|@ |  |58/59| @| 61|62
[¢]
*64656667686970717273*75767778*80812]1
C113 C130-1

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

L—>m ENGINE

:Select engine

DIAGNOSTIC TROUBLE CODES
:Select FA(DTAL)on the function bar

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

1t

BOC11-2
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5. |s parameter displayed "History(Not Present) fault"?
((h ~oTE

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

B Go to next step as below.

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?
P Repair as necessary and go to "Verification of Vehicle Repair" procedure. .
P Go to "Component Inspection" procedure .
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1. lgnition "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 1.11~1.19
0 32 5.50 ~6.05 60 140 0.57 ~0.60
20 68 2.35~254 80 176 0.31~0.32
<C113>

1. Sensor Ground
2. Battery Voltage
3. MAFS Signal
4. Ground

5. IATS Signal

B0111-1
4. s resistance within the specification?

| g 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.

No |8

b Ceck 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.

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.

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

YES
P System performing to specification at this time. Clear the DTC

» Go to the applicable troubleshooting procedure.
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[DTC P0112 [INTAKE AIR TEMPERATURE LOW INPUT

s

Refer to DTC P0O111.

Refer to DTC P0111.

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

ltem Detecting Condition Possible Cause
DTC Strategy e Voltage range check. e Short to ground in signal
- e 6 < Battery voltage < 16V harness.
Enable Conditions e After 60 seconds from engine start e Contact resistance in
- . - connections
Threshold value e Measured intake air temperature > 142°C(287°F)

e Faulty IAT sensor

Diagonostic Time e 5 seconds.

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 80 176 031~0.32

Refer to DTC P0O111.
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1.3 CURRENT DATA 1.3 CURRENT DATA
&
el INT ATIR TEMP.SNSR(V) Ly INT.AIR TEMP.SNSR(V) .
% | INT.AIR TEMP.SNSR 48.0 °C
¥ ¥
[ Fix ] [paRT| [FULL] [HELP| |GRPH| |[RCRD| [ FIX | [PART]| [FULL | [HELP| |GRPH| [RCRD

Figl

Fig 1) Signal decteases with increasing sensor temperature and increases with decreasing sensor temperature :
Approx. 2.59V at 48C(118°F) '
Fig 2) Short to ground in signal circuit : Approx. OV

B0O012-1

1. 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.

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

71 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 o 1D

B80O11-2
5. Is parameter displayed "History(Not Present) fault"?
U NOTE

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

P Go to "Monitor Scantool Data" procedure

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
a
) INTAIRTEMPSNSR(V) 496V |
% | INT.AIR TEMP.SNSR 48.8°C
¥
[ F1x | [PART]| [FULL| [HELP| [GRPH| [RCRD):»-

4. |s displayed IAT data near the specified value.?

P Possibility of sensor malfunction. Go to "Component Inspection” procedure.
_NO_
B Possibility of signal circuit short to ground. Go to next step as below.
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1. Ignition "OFF".
2. Disconnect IATS connector.
3.

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

Specification : Infinite

1.3 CURRENT DATA 1.3 CURRENT DATA
& &
] INTATRTEMP.SNSR(V) 259V | INTAIR TEMP.SNSR(V) @ 496V e
» | INT.AIR TEMP.SNSR 48.0 °C
¥ ¥
| 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
] o BOT12-2
4. s resistance within the specification?
YES

P Go to "Terminal and Connector Inspection” procedure.

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

Refer to DTC P0O111.

Refer to DTC P0111.

Refer to DTC P0111.
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[DTC P0113 INTAKE AIR TEMPERATURE HIGH INPUT

Refer to DTC P0111.

Refer to DTC P0111.

ltem Detecting Condition Possible Cause

DTC Strategy e VVoltage range check

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

Enable Conditions
e Short to battery in signal

Threshold Value e Measured intake air temperature < -46C(-51°F). harness o
- — : e Open in signal or ground circuit
Diagnostic Time e 5 seconds e Contact resistahce in
e No failure detected on ECTS connections
- The limp home value of IATS depends on engine e Faulty IAT sensor
Fail-Safe coolant temperature.

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

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 2.35~254 80 176 0.31~0.32

Refer to DTC P0111.
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1.3 CURRENT DATA 1.3 CURRENT DATA
&
e INT.ATR TEMP.SNSR(V) 259V B N7 ATR TEMP.SNSR(V)
» | 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

Refer to DTC PO111. ,

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 terminais 1 and 5 of the sensor harness connector together. V

Specification : Approx. 0V

1.3 CURRENT DATA

INT.AIR TEMP.SNSR(V)

Y
[ F1x | [PART| [FULL| [HELP| [GRPH| [RCRD) 5|

)

5. Is IAT data near the specified value.?

YES
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P Possibility of sensor malfunction. Go to "Component Inspection” procedure.

P Go to next step as below.
6. Jumper the terminal 5 of the IATS hamess connector to chassis ground.
7. Read "INT.AIR TEMP. SNSR(V)" parameter on the Scantool.

Specification : Approx. OV

8. s displayed IAT data near the specified value.?

YES

| 4 Posibi!ity of open in IATS ground circuit. Go to "Ground circuit inspection” procedure.

. NO

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

” T—

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

<C113>

1. Sensor Ground

g 23) > : 2. Battery Voltage
ALAN 3. MAFS Signal
- 4. Ground
_@_J 5. IATS Signal
<C130-1>

67 s of [l ]fal = +}7]is) =] =]at 54

* |26)270 * 30(31]32] » | * § = | * |37]38]a3z] * | « J42]43]

TR~ {7550~ [5o|5752] = |54[55 |56] » |55 [eo[ei]e2] °

+ |54 Vs7lsslealzol71t72}73] * Frs}7el77f7s] * Jsols1f 2] +

B0113-3

4. s resistance within the specification?

procedure.

1. Check for open in signal circuit.

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

Specification : Approx. 0Q
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<C113>

1. Sensor Ground

™ 2. Battery Voltage
(@ 99@“) 3. MAFS Signal
4. Ground
5. IATS Signal

6718 [oiofvr1]* [+ ral « |« J17]] | * | » |21]22)23]24] 5] 4
> |26]27] « |20]30]31032] * | * | | * | | |38]38] | * |42|43
*
*

45) * 147148} * 15051152] * | 54155 * §58]159]60} 61} 62
64165}66}67]68{69{70 71’7273 * |75)76]77]78) * | 80} 81 2'1

B80113-4

2) ls resistance within the specification?

B Go to next step as below.

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

2) With IATS and PCM connector still disconnected, measure voitage between terminals 5 of sensor harness co-
nnector and 56 of the PCM harness connector.

2

Specification : Approx. OV

1. Sensor Ground
2. Battery Voltage
3. MAFS Signal
4. Ground

5. IATS Signal

78 o liofti]* [+ [ia] « T+ [a7] | ] = | * Jo1|22] 23] 24} 5] 4
26]27] = [asfao]a1]a] « [+ T+ 30| « |« |42f43

45| * [47]48] « [50]51) 52| * |54[55[5€] « |58]59|60[61]62
64|65 |66]67]68]69] 70| 71]72]73] * |75]76] 77} 78] * |80 81] 2 1

*
*
w0
@

#| %] %o

80113-5

3) Is voltage within the specification?

B Go to "Terminal and Connector Inspection"” procedure.

P Repair open circuit and go to "Verification of Vehicle Repair" procedure.
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Refer to DTC P0111.

Refer to DTC P0111.

Refer to DTC P0O111.
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FLA-108

|DTC P0116 [ENGINE COOLANT TEMPERATURE CIRCUIT RANGE/PERFRMANCE |

The Engine Coolant Temperature Sensor (ECTS) is located in the engine coolant passage of the dylinder head for det-
ecting 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 dec-
reases. 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 chan-
ges according to the engine coolant temperature, the output voltage also changes.During cold engine operation the PCM
increases the fuel injection duration and controls the ignition timing using the information of engme coolant temperature
to avoid engine stalling and improve drivability.

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 th-
reshold while variation of calculated coolant temperature by PCM is greater than threshold. :

item

Detecting Condition

Possible Cause

DTC Strategy

e Check coolant temperature signal stuck.

Enable Conditions

e No ECTS failure
e 6 < Battery voltage < 16V

Threshold value

e TCOmodel increase > Threshold But TCOmeas
increase < Threshold (Threshold depends on Coolant
start temp.

Diagonostic Time

e 10~30 minutes

e Contact resistance in
connections.
e Faulty ECT sensor
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FUEL SYSTEM

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

ECTS PCM [Connection Information]
1 E1 - ECTS SIGNAL Terminal Connected to Function
1 PCM Terminal 31 ECTS signal -
+ to Cluster 2 Cluster -
3 I‘za GND 3 PCM Terminal 73 Sensor ground
[CONNECTOR]
ECTS Harness side connector PCM side terminal
a [ 61718 910’11* * |14 17118 * | * {21|22123|24 5|4
* |26|27| * |20130|@|32| * * |37]38]|39]| » | * |42]|43 5
m * |45] % |47]48] = |50|51{52] = |54|55|56| » |58|59|60({61]62
* |64165166/67168|69|70({71]72{ @) * |75|76|77|78| * | 80|81 2|1

0.5V. 20S

_34v@-9C(16F)

 2.9v@37C(98F)

3.7v @ 18°C(64°F) -

. 1.1v @ 86'C(186'F)

13 =
Signal decreases with increasing sensor temperature
and increases with decreasing sensor temperatureor1s-1
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((h w~oTE

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

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
i HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL. STATUS
[Pl 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 DIC

B80011-2
5. Is parameter displayed "History(Not Present) fauit"?

(i w~oTE

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

P Faultis 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.

P Go to next step as below.



ELA-111 FUEL SYSTEM

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

P Go to "Component Inspection” procedure

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 32 579 60 140 " 059
20 68 2.31~2.59 80 176 0.32
<C104>
1. ECTS Signal
2. To Cluster

3. Sensor Signal

80116-2

4. s resistance within the specification?

B 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.

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

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

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 .
is parameter displayed "History(Not Present) fault"?

P System performing to specnflcatlon at this time. Clear the DTC

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

Refer to DTC P0116.

Refer to DTC P0116.

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

ltem Detecting Condition Possible Cause

DTC Strategy e Voltage range check

e 6 < Battery voltage < 16V
Enable Conditions e After 60 seconds from engine start in case of short e Short to ground in signal

circuit to B+ or open circuit harness

e Contact resistance in

Threshold value e Measured coolant temperature > 138°C(280°F). connections. *
Diagonostic Time e 5 sec. e Faulty ECT sensor
Fall Safe e The limp-home value of ECTS depends on intake air

temperature.

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

Refer to DTC P0116.
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0.5V 205 1.3 CURRENT DATA

B b=

A4V @-9'C(16'F) » 1 ioll COOLANT TEMP.SNSR(V)

. 080V

2.9v @ 37°C(98°F)

+

~ 1.1v @ 86°C(186°F) ¥
: FIX | [PART] [FULL] [HELP] [GRPH] [RCRD]

Fig 1) Signal decreases with increasing sensor temperature and increases with decreasign sensor temperature.
Fig 2) Short to ground in signal circuit : Approx. 0V

B0O117-1

SR

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.

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

[F] 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

B0011-2
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5. |s parameter displayed "History(Not Present) fault"?
(i1 NoTE

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

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

_NO
P Go to "Monitor Scantool Data" pro

s G i ey

cedure.

R S

s

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 _ ?

B &=

il COOLANT TEMP.SNSR(V) 496V

¥
FIX | [PART| [FULL| [HELP] [GRPH| [RCRD) -

T

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.
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1. Ignition "OFF".

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

Specification : Infinite

<C104>

1. ECTS Signal
2. To Cluster
3. Sensor Ground

B0117-3
3. 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.

e e T

Refer to DTC P0116.

Refer to DTC P01186.

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

Refer to DTC P0116.

ltem Detecting Condition Possible Cause

DTC Strategy e Voltage range check

e 6 < Battery voltage < 16V
Enable Conditions e After 110 seconds from engine start in case of short e Short to ground in signal

circuit to B+ or open circuit harness

e Contact resistance in

Threshold value e Measured coolant temperature < -46C(-51°F). connections. ’
Diagonostic Time e 5 sec. e Faulty ECT sensor
Fall Safe e The limp-home value of ECTS depends on intake air

temperature. '

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

Refer to DTC P0116.
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0.5V 20S 1.3 CURRENT DATA
&
_4.4v @-9°C(16F) - r Jl COOLANT TEMP.SNSR(V) 496 V. &

| 2.9v @ 3T°C(98°F)

*

3.7v @ 18°C(64'F)

1.1v @ 86°C(186°F) ¥
» : FIX | [PART| |[FULL| [HELP| [GRPH| [RCRD]

Fig 1) Signal decreases with increasing sensor temperature and increases with decreasign sensor temperature.
Fig 2) Open in signal or ground circuit : Approx. 5V

-

—_

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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 Read "DTC Status” parameter.

4. Read "DTC Status" parameter.

N

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS

:Select model and vear 1. MIL STATUS

[iF] 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

B80011-2
5. Is parameter displayed "History(Not Present) fault'?

(1 NoOTE

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

P 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.

P Go to "Monitor Scantool Data” procedure.

Ignition "ON" & Engine "OFF".

Disconnect ECTS connector .

Connect Scantool and monitor the "COOLANT TEMP. SNSR(V)" parameter on the Scantool data list.
Jumper the terminals 1 and 3 of the sensor harness connector together.

oo np o~

Specification : Approx. 0V

1.3 CURRENT DATA
i
IR cooiant TEMP.SNSR(V) .
¥
[ F1x | [paRT] [FULL| [HELP]| [GRPH| [RCRD|

BUTTS 6

5. Is ECTS parameter near the specified value?

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

Specification : Approx. 0V

8. Is displayed ECT data near the specified value.?

Psibility of open in ECTS ground circuit Go to "Ground Circuit Inspection” procedure.

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

<C104>

. ECTS Signal
. To Cluster
. Sensor Ground

wWN =

©
<C130-1> v

718 ]s Jiofi] = | = fa] = [} [i7] 18] « | = [21]22)23]24] 5] 4
26]27] * |20f 3o zi[az] « T+ || | * [a7]38]30] = | = J42]43
45] + Ja7]as] = |50]51]52] = | ] |55]56] * {58 59]60]61]62
64]65]65]67]68]69]70 71|72* 75] 76| 77] 78] * Jeo]e1] 2] 1

B E2 B

B0118-1

4. s resistance within the specification?

YES
P Go to "Terminal and connector Inspection” procedure. .

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

1. Check for open in signal circuit.

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

Specification : Approx. 0Q

<C104>

1. ECTS Signal
2. To Cluster
3. Sensor Ground

<C130-1>
s]7}s]sfiofs *16!*17|1s**21]32_|23245|4
* Josfe7] + foo]aofa]aa] + | + | + -|273539: + J42]43
* JASE » J47)48) » | 50)51]52] « [54[55]56| = | 58]59]60f61)62
* ss]ss|7o] 71| 72]7a] * |7s)zel 77} 78] * fao]ai] 2 T+

s4)55]86

o

B80118-2
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2) s resistance within the specification?
YES
P Go to next step as below

P> 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 connecto-
r.

Specification : Approx. OV

<C104>

1. ECTS Signal
2. To Cluster
3. Sensor Ground

*
*

6f7]sfofiojii] i+ a7]is] | # [21]2202s]24] 5} 4
* §26]27] * jao]ao}E 32 xli, slasy x| = J42kaa]
= 145] » [47]48] * | 50| 51]52] * | 54)55]56] * | 58] 59| 60| 61} 62|
* f6a

es]sel7ol71172]7a] » [75]76| 771 78] * |sofmi1f 2| 1

HEB
*
»

3) ls voltage within the specification?

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

i —_

Refer to DTC PC116.

Refer to DTC P0116.

Refer to DTC P0116.
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[DTC P0121 [TPS VOLTAGE DOES NOT AGREE WITH MAF SENSOR

Signal Voltage (V)

i

f
40 60 80 100

The Throttle Position Sensor (TPS) is mounted on the throttle body and detects the opening angle of the throttle piate.
The TPS has a variable resistor (potentiometer) whose characteristic is the resistance changing according to the throt-
tle angle. During acceleration, the TPS resistance between the reference 5V and the signal terminal decreases and ou-
tput 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 op-
erating 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.

The PCM compares the actual measured Mass Air Flow signal with the modeled Mass Air Flow value to detect implau-
sible 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 dif-
ference between these two value is too high or too low with lambda deviation in same direction for a certain time.

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Compare calculated MAF with MAF signal

Enable Conditions

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

Threshold value

e Calculated MAF-Measured MAF > 300 mg/rev

Diagonostic Time

e 200 revolutions

Fall Safe

e Throttle position is determined by engine speed and
MAF.

e EVAP. emission control function is controlled in
minimum operation mode

e Contact resistance in
connectors
e Faulty TP Sensor(TPS)
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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 kKQ at all throttle position

[Connection Information]

TPS PCM
3 - Terminal Connected to Function
45 - REFERENCE N
= VOLTAGE 1 PCM Terminal 32 TPS signal
( L1 1 [32 - TPS SIGNAL 2 PCM Terminal 38 Sensor ground

P = 3 PCM Terminal 45 Reference Voltage

[38 - GND
[CONNECTOR]
TPS Harness side connector PCM side terminal

718 o [1of11]* [« [1a] « [« [17]18] x| » [21]22[28]24] 5 | 4
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

L B I )

C1i59 C130-1

BO121-1

1.3 FLIGHT RECORD 1.3 FLIGHT RECORD

5.0 THROTTLE P.SENSOR(V) \ 4] 13 |THROTTLE P.SENSO%_M_ &
B ]

0.0 \—//W 0.0

5.0 MASS AIR FLOW(V) v 1.3  |THROTTLE P.SENSOR °

/—_
M
0.0 g] 00 v
[LIST] [-39] [ Fix_| [HOME [LIST | [F71] [ Fix_] [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

B80121-2



DTC TROUBLESHOOTING PROCEDURES FLA-124

(y w~orte

If any codes relating to TPS or MAFS are stored, do ALL REPAIRS associated with those cbdes 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. “ L

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
[l HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
[i7] ENGINE 2. DTC STATUS: PRESENT
*Select engine 3. DTC READINESS FLAG : COMPLETE

(iE] 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

80011-2

5. s parameter displayed "History(Not Present) fault"?
(O wnote

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

P 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.

P Go to "Air Leakage Inspection” procedure.
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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?

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

o

Go to next step as below.

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?

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

Spe'ciﬂcation : Approx. 1.6 ~ 2.4 kQ at all throttle position

<C159>

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

B0121-3

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

B0121-4

6. Is resistance within the specification?

Check for poor connection between PCM and component: backed out terminal, improper mating, broken locks or
poor terminal fo 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 ga'nd check for proper
operation. If the problem is corrected, replace TPS and then go to "Verification of Vehicle Repair" procedure.

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

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

P System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.
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@'C P0122 |THROTLE/PEDAL POSITION CIRCUIT LOW INPUT

Refer to DTC P0121.

Refer to DTC P0121.

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

ltem Detecting Condition Possible Cause
DTC Strategy e Voltage range check o ) wh
e Open in power su arness
Enable Conditions e 6 < Battery voltage < 16V ® Slsort to ground inpgos\lmer
Threshold value e Voltage < 0.14V supply or signal harness.
: P e Contact resistance in
Diagonostic Time e 1 sec. connectors
Fall Safe e Throttle position is determined by function of engme e Faulty TP Senas’or

speed, mass air flow and idle duty:

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 KQ at all throttle position

Refer to DTC P0121.
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1.3 FLIGHT RECORD 1.3 CURRENT DATA 1.3 CURRENT DATA
§.0 |THROTTLE p.szxsoyz___z__ A &
b B THROTTLE P/SENSOR(V). ] THROTTLE PSENSOR( 3 =
% |THROTTLE P.SENSOR * | THROTTLE P.SENSOR
0.0
119.5 | THROTTLE P.SENSOR °
/—_——_
¥ ¥ ¥
[?-71] [ Fix | [HOME]| FIX | |PART| |FULL| |[HELP| |GRPH| [RCRD ;m | [parT| [FULL| [HELP| [GRPH] [RCRD]

Fig 1) signal increases proportionally with throttle opening angle
Fig 2) Short to ground in signal circuit/Open in power supply circuit : Approx. 0V
Fig 3) Short to ground in power supply circuit : Approx. 0V

B0122-1

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. :

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
[iF] 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

‘80011—2
5. Is parameter displayed "History(Not Present) fault"?
W w~oTE

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

- Presentfault: DTC is occurring at present time.

YES

P 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.
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P Go to next step as below.

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

ignition "OFF".

Disconnect TPS connector.

Ignition "ON" & Engine "OFF".

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

> w N =

Specification : Approx. 5V

<C159>

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

BOt122-2
5. Is voltage within the specification?
YES
B Go to "Signal Circuit inspection” procedure.

P Possibility of open or short to ground in 5V reference circuit. Repair as necessary and go to "Verification of Vehi-
cle Repair” procedure.
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1. Ignition "ON"

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

Specification : Approx. 5V

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

B0122-3
3. Is voltage within the specification?

YES

P Go to "Component Inspection" procedure.

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

Refer to DTC P0121.
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IDTC P0123 'THROTTLE/PEDAL POSITION CIRCUIT HIGH INPUT

Refer to DTC P0121.

Refer to DTC P0121.

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

ltem Detecting Condition Possible Cause

DTC Strategy e Voltage range check

Enable Conditions | 6 < Battery voltage < 16V * Open in signal or ground circuit

Threshold value e Voltage > 486V e Short to battery in signal circuit
Diagonostic Time ° 1sec e Contact resistamée in
Fall Safe ® Throttle position value is determined by function of | connectors.

engine speed, mass air flow and idle duty. e Faulty TP sensor.

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 kQ at all throttle position

Refer to DTC P0121.
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1.3 FLIGHT RECORD 1.3 CURRENT DATA
5.0 THROTTLE P.SENSORV(XL____V__, A &
! e e :,,. SR -
3.9 ] ¥ | THROTTLE P.SENSOR 0.0
3 |[ADAPTED TP SENSOR 29.90 °
0.0
115.5 | THROTTLE P.SENSOR °
¥ ¥
[r-71] | F1x | [HOME| | | FIX | [paR7| [FuULL| [HELP| |GRPH| [RCRD]
Fig 1) Signal increases proportionally with throttle opening angle
Fig 2) Open in signal or ground circuit : Approx. 5V

80123-1

BRI

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

L

1.4 AMBIENT CONDITIONS

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

1. MIL STATUS

[iF} 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 | g op HOUR AFTER DETECTION OF DTC

| | 6. OP.HOUR AFTER ERASURE OF DTC

B80011-2
5. Is parameter displayed "History(Not Present) fault"?

& wote

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

YES
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P 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.

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?
7 epair as necessary and go to "Verification of Vehicle Repair" procedure.
_NO_

P Go to "Ground Circuit Inspection" procedure.

Ignition "OFF". "
Disconnect TPS connector.

Ignition "ON" & Engine "OFF".

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

L

Specification : Approx. OV

<C159>

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

B0122-4

5. s voltage within the specification?

YES

P Go to step "Signal Circuit Inspection” procedure.

P Check the ground circuit for an open.
P Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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1. With connector still disconnected, measure voltage between terminal 1 of the sensor harness connector and chassis
ground.

Specification : Approx. 5V

<C159>

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

B80122-3

2. s voltage within the specification?

YES
P Go to "Component Inspection" procedure.
.

B Possibility of open or short to power.in signal circuit. Repair as necessary and go to "Verification of Vehicle Rep-
dure. :

sy

Refer to DTC P0121.
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INSUFFICIENT COLLANT TEMPERATURE FOR CLOSED LOOP FUEL

DTC P0125 CONTROL

%

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 fo reach a minimum coolant temperature required for closed loop fuel
control.

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 temperat-
ure within predetermined minimum time after start, the PCM sets DTC P0125.
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Item Detecting Condition Possible Cause

e Check time to closed loop control start with coolant

DTC Strategy temperature model.

e Minimum time after engine start versus intake air
temperature at start :
1) 2minutes for intake air temp. > 10°C (50°F)

Enable Condifions | 5y inutes for -7°C(19°F) < Intake air temp. < 10°C

(50°F) e Contact resistance in
e 6 < Battery voitage(V) <16 connectors.
e Faulty cooling system.
e Measured coolant temperature < 5°C(41°F) When e Faulty thermostat.
Threshold value modeled coolant temperature > 5C(41°F) e Faulty ECT sensor.
Diagonostic Time e Immediate.

e Calculated engine coolant temperature is used for
engine control.

Fall Safe e Cooling/Condenser fan is active with MAX speed.
e EVAP. emission control function is controlled in
minimum operation mode.

[ECTS]
Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 14.13 ~ 16.83
0 32 579
20 68 2.31~259
40 104 1.15
60 140 ' 0.59
80 176 0.32
[THERMOSTAT]
Thermostat Normal Parameter
Vaive Opening Temp. 80~84°C(176~183°F)
Vaive Closing Temp. 77°C(170.6°F)
Full Open Lift Above 10mm at 95°C(203°F)
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FUEL SYSTEM

[Connection Information]

ECTS PCM
1 [31 - ECTS SIGNAL] Terminal Connected to Function
P 1 PCM Terminal 31 ECTS signal
——>t0 Cluster 2 Cluster
2 {73 - GND 3 PCM Terminal 73 Sensor ground
{CONNECTOR]
ECTS Harness side connector PCM side terminal
n ] 617891011} *|* |14 *1718**212223245|4
* |26(27| = |29]30|@® | 32| * * |37|38|39| * | * | 42|43
m * |45 % |47{48] « |50|51|52| « |54{55|56| * |58(59|60|61|62 3
* |64|65|66|67|68|69|70|71|72|@ | = |75|76|77|78| * | 80| 81 2|1
C104

BO125-1

4.4v @-9°C(16F)

| 2.9v @ 37°C(98'F)

. 11v @ 86°C(186'F)

Signal decreases with increasing sensor temperature
and increases with decreasing sensor temperatureoiie-1

3 woTE

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

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.
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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
[iZ] 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

80011-2
5. Is parameter displayed "History(Not Present) fault"?

4 w~NoTE

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

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

_NO_
P Go to "Cooling System Inspection” procedure.

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?

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

Go to next step as below.



FLA-139 FUEL SYSTEM

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

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

P Go to "Component Inspectioﬁ" procedure.

1. Ignition "OFF" .
2. Disconnect ECTS connecior.

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 E 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
3. Sensor Ground

B80125-3

P 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.

P Check ECTS for contamination, deterioration, or damage. Substitute with a known-good ECTS and check for pr-
oper operation. If the problem is corrected, replace ECTS and then go to "Verification of Vehicle Repair" procedure.
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After a repair, it is essential to verify that the fault has been corrected.

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

2. Press FA(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

B System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.
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IDTC P0130 |02 SENSOR CIRCUIT (BANK1/SENSOR1)

HO2S Connector (B1/S1)

EGQESO1IN

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 amb-
ient 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.

PCM sets DTC P0130 if the PCM detects that the front HO2S signal circuit is open.
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ITEM DETECTING CONDITION : POSSIBLE CAUSE

DTC Strategy e Voltage range check

e Sensor preheating and full heating
phases finished

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

e Lambda control active

e No relevant failure

e Battery voltage > 10V

e Open in signal harness.
e Open in ground harness.
e Contact resistance in connectors.

e Lambda control not active within the e Faulty Heated O2 Sensor(HO2S).
Caset) ) )
Threshold | defined time
Value
e 0,49V > Down HO2S > 0,37V and
Case2)

sensor element resistance > 60 KQ

Casel) | Diagnostic | ® 30~100 sec. depending on start temp.
Case2) | Time e 10 sec.

[Connection Information]

HO2S (UP) BOM .
4 Terminal Connected to Function
] - -
l—m 3 [B - HO2S HEATER PCM Terminal 43 Signal
5 2 PCM Terminal 59 Ground
{’S {59 - HO2S GROUND 3 PCM Terminal 8 Heater Control
Main Rela:
1 [43 - HO2S SIGNAL 4 Yy Battery Voltage
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) * | * | % | % |37|38(39| * | x |42| @
45| » [47] 48] « [50|51|52| « |54]55]56| « |58|@]60] 61|62
64|65|66|67|68|69|70|71|72|73| * |75|76|77|78] * |80|81] 2 | 1

b B B e

C130-1

B80130-1
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FUEL SYSTEM

1.3 CURRENT DATA

1.3 CURRENT DATA

1100 | 02 SNSR VOLT.(B1/S1) mV 'y
23 02 SNSR VOLT.(B1/S1) 4100mv |l
0.0
|
FIX [ F1x | [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

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.

4. Read

"DTC Status" parameter.

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

[P] ENGINE
:Select engine

v I—P 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

[ - N

B0130-2

B80011-2
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5. Is parameter displayed "History(Not Present) fault"?
(h ~oTE

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

YES

P 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-

e.

P Go to next step as below.

T

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

‘ Go to "Ground Circuit Inspection” procedure.

Ignition "OFF".
Disconnect HO2S and PCM connectors.
Measure resistance between terminals 2 of the sensor harness connector and 59 of the PCM harness connector.

Specification : Approx. 0Q

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

s|7f8]o o1} J1a] =]+ i7]ia] = | = | J|22)ea]24] 5] 4

* [26]27] « |20[3031f32] » | « | «[ * |37)38]3s] || * J42]43
 |45] « [47]48] « |s0}51]52| » [54|55|56] | 58f24] 60]61]62]
*

s4|6s]68|67]e8|e9]70]71]72]73] * |75)76]77] 78] * leo]81] 2] 1

B0130-3
4. Is resistance within the specification?

YES
B Go to "Signal circuit inspection” procedure.



FLA-145 FUEL SYSTEM

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

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

Specification : Approx. 0Q

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

*

6]7l8]oltofi1] e *Jtaf e« ]i7l18] « ] *]21fa2fos]] |5} 4
= |26§27]  J2s]a0]31]32] « | » *I:_;7#edut*42

« 145] * 147]48] * |50 51]52] * * ofeifez] °
*

|
64 7|68]69]70071] 72]73] * [75] 76]77} 78] * Jeojsi} 2 | 1

*

80130-4

2. |s resistance within the specification?

YES "
P Go to "Component Inspection” procedure. ’
_NO_

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

1. Visually/physically inspect following items:

- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery co-
ating 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 "02 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).




DTC TROUBLESHOOTING PROCEDURES FLA-146

4. s sensor switching properly?
YES )

B 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.

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

g

sy e

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

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.
Is parameter displayed "History(Not Present) fault"?
YES
P System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure. M



FLA-147 FUEL SYSTEM

IDTC P0131 |02 SENSOR CIRCUIT LOW INPUT (BANK1/SESNOR1)

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.

ITEM DETECING CONDITION POSSIBLE CAUSE
DTC Strategy e Voltage Range check

e Lambda regulation on Maximum Limit(50%

Enable Conditions e Canister Purge valve closed
e Battery voltage > 10V

e No relevant failure
e Sensor voltage < 0,02 V and resistance | ® Short to ground in signal harness.

2

Threshold Value <300 e Contact resistance in connectors.
o Faulty Heated O2 Sensor(HO2S).
Diagnostic Time @60 sec.
e Reset lambda adaptation and fuel trim
adaptation.
) e Front HO2S heater is controlled in open
Fail Safe loop control.

e EVAP. Emission control function is
caontrolled in minimum operation mode.

Refer to DTC P0130.

Refer to DTC P0130.

Refer to DTC P0130.



DTC TROUBLESHOOTING PROCEDURES FLA-148

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, deteribration, or
damage.

3. Has a problem been found?
YES

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

P Go to "Signal Circuit Inspection” procedure.

1. lgnition "OFF"
2. Disconnect HO2S connector.
3. Measure resistance between terminal 1 of the HO2S harness connector and chassis ground.

Specification : Infinite

<C127> ]
1. Signal :
2. Ground

3. Heater Control

4. Battery Voltage

B0131-1

4. s resistance within the specification?

P Go to "Component Inspection" procedure.

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

Refer to DTC P0130.

RIFICATION OF VE

Refer to DTC P0130.



FLA-149 FUEL SYSTEM

IDTC P0132 |02 SENSOR CIRCUIT HIGH INPUT (BANK1/SESNOR1)

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. ’

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy @ Sensor voltage high
- e Sensor preheating and full heating phases finished
Enable Conditions e 10V < Battery voltage <16V e Short to battery in signal
harness.
Threshold Value e Sensor voltage > 1.3V e Contact resistance in
Diagnostic Time o 1 Sec. connectors. -
o Reset lambda adaptation and fuel trim adaptation. FH?;Q' Heated O2 Sensor
) e Front HO2S heater is controlled in open loop control. )
Fail Safe e EVAP. Emission control function is controlled in

minimum operation mode.

Refer to DTC P0130.

Refer to DTC P0130.

Refer to DTC P0130.



DTC TROUBLESHOOTING PROCEDURES FLA-150

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

P Go to "Signal Circuit Inspection” procedure.

- s

Ignition "OFF".
Disconnect HO2S connector.

Ignition "ON" & Engine "OFF".

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

PN =

Specification : Approx. OV

<C127>

1. Signal

2. Ground

3. Heater Control
4. Battery Voltage

B0132-1

Refer to DTC P0130.

Refer to DTC P0130.



FLA-151 FUEL SYSTEM

[E_TC P0133 |02 SENSOR CIRCUIT SLOW RESPONSE(BANK1/SENSOR1)

Refer to DTC P0130.

Refer to DTC P0130.

The PCM monitors front oxygen sensor amplitude level and compares it to predetermmed 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.

ITEM DETECTING CONDITION POSSIBLE CAUSE

e Comparison of O2 sensor lean/rich period with
calculated period.

e Coolant temp. > 74°C(165°F) ’
e 400°C(752°F) < Catalyst temp. model < 900°C :
(1652°F)

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

DTC Strategy

Enable Conditions e 200 < Engine load(mgfrev.) < 700 e Leak in intake or exhaust
e 11V < Battery voltage sy;ter:wtyf vt
Ay " e Faulty fuel system
e Stable driving condition. o Front and rear HO2S

e Lambda regulation active.

e Canister Purge Valve not in CLOSE state. connections reversed.

e Contact resistance in

e Average Ratio between measured and maximum connectors.
Threshold Value allowed frequency during.100 Lambda regulation cycles e HO2S contaminatio
>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

Refer to DTC P0130.

SIGNAL WAV | Esa18CEs

Refer to DTC P0130.



DTC TROUBLESHOOTING PROCEDURES FLA-152

[y ~NoTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPA-
IRS 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.

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
[ 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

B80011-2
5. Is parameter displayed "History(Not Present) fault"?

i w~orte

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

P 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-
e.

NO
P Go to next step as below.



FLA-153 FUEL SYSTEM

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 pro-

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

|

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

P Go to "Air Leakage Inspection” procedure.

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
P Repair as necessary and go to "Verification of Vehicle Repair” procedure.
P Go to "Fuel Pressure Inspection” procedure.




DTC TROUBLESHOOTING PROCEDURES FLA-154

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/cm, 36~50 psi)

4. s the fuel pressure within the specified value?

P Go to "Fuel Injector Inspection” procedure as below.
NO

P Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.
(h w~oTE
A

. Check if fuel line pressure decreases when accelerating quickly.
- Ifitdoes, 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. Iffuel pressure is higher than specification : Is fuel line clogged? :
- Ifitis not, replace pressure regulator.
- Ifitis, replace it.

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.

Refer to DTC P0130.

Refer to DTC P0130.



ELA-155 FUEL SYSTEM

@'C P0134[02 SENSOR CIRCUIT NO ACTIVITY DETECTED (BANK 1/ SENSOR 1) ]

Refer to DTC P0130.

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 co-
ndition. Hence, the oxygen sensor signal is checked for plausibility during this engine operating states.

ITEM ' DETECTING CONDITION POSSIBLE CAUSE
| DTC o _— : ’
Strategy e Signal plausibility during fuel cut off
Enable e Sensor preheating and full heating phases finished .
Condition | ® Fuel Cut Off active )
Casel) S e Integrated Mass Air Flow > 16g
e Battery voltage > 10V
Threshol | J Voltage with fuel cut off > 0.1V
d Value
Ei?i?:gsn e 5 Sec. o Related fuse blown or missing
e Contact resistance in
DTC . - connectors
Strategy e Signal stroke plausibility e HO2S contamination

e Sensor preheating and full heating phases finished

e Signal stroke valid (5 P-jump after Lambda regulation
Enable | activation)

Condition | ¢ Lambda controller is not on the limit

Case2) 1o e Lean / rich cycle time < 2.5 sec.
e Battery voltage > 10V
Threshol
d Value e Sensor voltage < 0.25V
Diagnosti ° 2 min
c Time :

IAGRAM  E£CAcCEAS

Refer to DTC P0130.



DTC TROUBLESHOOTING PROCEDURES FLA-156

Refer to DTC P0130.

{1 ~oTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPA-
IRS 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.

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
[Pl 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

B0O11-2

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

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

IS Falt is intermittent caused by poor contact in the sensor's and/or ECM's connector or was repaired and ECM
mermory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-

e.

B> Go to next step as below.



FLA-157 FUEL SYSTEM

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 "HO2S Fuse Inspection” procedure

e
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.

Ve ﬁ SR —_— _—

Refer to DTC P0130.



DTC TROUBLESHOOTING PROCEDURES

FLA-158

IDTC P0136 |02 SENSOR CIRCUIT MALFUNCTION (BANK1/SENSOR2)

HO2S (B1/S2)

TR

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 volt-
age 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.

ITEM

DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

eCheck open circuit on rear HO2S

Enable Condition

e Sensor preheating and full heating phases finished
e No relevant failure
e 10V < Battery voltage <16V

Threshold Value

e 0.37 < Downstream O2 Sensor voltage < 0.49V &
sensor element resistance > 60kQ

Diagnostic Time

e 30 sec.

eOpen in signal harness
eOpen in ground harness
eContact resistance in
connectors

eFaulty Heated O2 Sensor
(HO2S)




FLA-159 FUEL SYSTEM

[Connection Information]

HO2S (DOWN) PCM
3 Terminal Connected to Function
[_[‘I_I’U’h 4 9 - HO2S HEATER (DOWN) 1 PCM Terminal 37 Ground
2 B 2 PCM Terminal 42 HO2S Signal
I—(E 42 - HO2S SIGNAL 3 Main Relay Battery Voltage
1 37 - HO2S GND 4 PCM Terminal 9 HO2S Heater (DOWN)
After Main Relay
[CONNECTOR]
HO2S Harness side connector PCM side terminal
6 7801011* * 14 % [ % |17(18| * | * |21|22]|23{24 5|4
*2627*29303132****03839**’43 3
* |45] %« |47 (48| = |50(51{52| « |54|55|56| = [58]|59{60|61|62
*64656667686970717273*75767778*80812!1

C125 C130-1

B0136-1

1.3 FLIGHT RECORD
1.3 FR OXYGEN SNSR-B1 v

B b

1.3 RR OXYGEN SNSR-B1 v

0.0 ¥
[LIST [T-11] [ FIX | [HOME|
"»Figl

Fig 1) Normal value with idle after warm up Above 0.6V
Open in signal circuit : Approx. OV A0136-1
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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.

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
[P ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
L-b DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1

‘Select F4(DTALJon the function bar | 5 op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DIC

B80011-2
5. |s parameter displayed "History(Not Present) fault"? :
i wortE

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

- Presentfault : DTC is occurring at present time.
YES
P 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, contamin-

ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-
e.

P Go to next step as below.

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, poar connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

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

P Go to "Ground Circuit Inspection" procedure.



FLA-161 FUEL SYSTEM

1. Ignition "OFF"
2 Disconnect HO2S connector.
Measure resistance between terminals 1 of the sensor harmness connector and 37 of the PCM harness connector.

Specification @ Approx. 0

1. Ground

2. HO2S Signal

3. Battery Voltage

4. HO2S Heater (Down)

<C130-1> : |

6718 o [rol > Ja] <[« 7]l [} =121 4] 5]4
* |26]27] * J29{30}3132] * x| *] * 38]3sf « | » 42143
* [45] * {47]48] * |50]51]52] * | 54155}56] * 58§59]60]61]62] 8
~ [64l656s|67f6efes|70] 71172{7a] * 175]76|77] 78] * |so]81] 2] 1
’ B0136-3
4. s resistance within the specification?
= .
P Go to "Signal circuit inspection” procedure. : .

- NO
B Repair open in the ground circuit and go to "Verification of Vehicle Repair” procedure

1. Measure resistance between terminals 2 of the sensor harness connector and 42 of the PCM harness connéctor.

Specification : Approx. 08

<C125>
1. Ground

2. HO2S Signal
3. Battery Voltage
4. HO2S Heater (Down)

<C130-1>
5] 718 0 [0l * [~ [14] = | [17]isl * [+ Jotfee| [fee] 5]4
« |26]27] * [20]30f31]32] « | « | »| « |37]38{as] * | * fag]43 s
* |45 = 147]a8] = |50[51]52] = |54}55]56] * 58] 59[ 60| 61]62]
« {64]es]es]67]68]6s]|70] 71]72|73] = | 75|76} 771 78] * [so]81] 2] 1

B0136-4

Is resistance within the specification?

» Goto "Component Inspection" procedure.

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



DTC TROUBLESHOOTING PROCEDURES ‘ FLA-162

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

1.3 FLIGHT RECORD
1.3 FR OXYGEN SNSR—-B1 v &
B
0.0
1.3 | RR OXYGEN SNSR-B1 v
I0.0 I
0.0 ¥
[L1ST]| [P-11] [ F1X | [HOME]
Fig 1) Normal value with idle after warm up Above 0.6V
Open in signal circuit : Approx. OV A0136-1 *

3. Is sensor data near the specified value?
YES

P 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.

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

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

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.

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

P System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.



FLA-163 FUEL SYSTEM

[DTC P0137 |02 SENSOR CIRCUIT LOW INPUT (BANK1/SESNOR2)

Refer to DTC P0136.

ITEM DETECTING CONDITION POSSIBLE CAUSE

DTC Strategy eCheck short circuit to ground on rear HO2S

e Catalyst temperature model > 400°C(752°F) o
e No relevant failure e Short to ground in signal

e 10 < Battery voltage < 16 harness .
¢ Closed loop mode e Contact resistange in

e Lambda controller is not on the limit connectors

e Catalyst purge after fuel cut off is not active E'H!Z;a;g Heated O2 Sensor

Enable Condition

e Downstream O2 Sensor voltage < 0.02V & sensor

Threshold Value | .\ ot resistance < 30Q

Diagnostic Time e 20 sec.

Refer to DTC P0136.

Refer to DTC P0136.

s

Refer to DTC P0136.



DTC TROUBLESHOOTING PROCEDURES FLA-164

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?

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

P Go to "Signal Circuit Inspection" procedure.

1. Ignition "OFF"
2. Disconnect HO2S connector.

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

Specification : Infinite

<C125>

1. Ground

2. HO2S Signal

3. Battery Voltage

4. HO2S Heater (Down)

80137-1

4. Is resistance within the specification?

P Go to "Component Inspection” procedure.

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

Refer to DTC P0136.

Refer to DTC P0136.



FLA-165 FUEL SYSTEM

IDTC P01 38 |02 SENSOR CIRCUIT HIGH INPUT (BANK1/SESNOR2)

Refer to DTC P0136.

Refer to DTC P0136.

PCM sets DTC P0138 if the PCM detects signal voltage higher than the possible range of a properly operating rear he-
ated oxygen sensor (HO2S).

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy eCheck short circuit to battery on rear HO2S ;asr,?g;tsto Battery in signal
" e Contact resistance in
Enable Condition | e 10 < Battery voltage < 16V connectors
Threshold Value | e Sensor voltage > 1.3V e Faulty Heated ©2 Sensor
Diagnostic Time | e 1 sec. (HO2S) .

Refer to DTC P0136.



DTC TROUBLESHOOTING PROCEDURES FLA-166

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?

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

P Go to "Signal Circuit Inspection” procedure.

Ignition "OFF"

Disconnect HO2S connector.

Ignition "ON"

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

AN =

Specification : Approx. 0V

1. Ground

2. HO2S Signal

3. Battery Voltage

4. HO2S Heater (Down)

B0138-1
5. Is voltage within the specification?
. S
P Go to "Component Inspection” procedure.
P Repair open in the ground circuit and go to "Verification of Vehicle Repair”.

JEN e

coskery T

Refer to DTC P0136.

VERIFICATION OF VEHICLE REPAIR  E9Fiagr7

Refer to DTC P0136.
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@C P0139 |02 SENSOR CIRCUIT SLOW RESPONSE (BANK 1, SENSOR 2)

Refer to DTC P0136.

Refer to DTC P0136.

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 va-
lue. DTC P0139 is set when the switching time is bigger than the limit value.

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy e Slow response(Switching time check at entry in fuel
cut off) ’
e Coolant temp >74°C(165°F) e Leak in intake or exhaust
e Closed loop mode system
e 5km/h(3mph) < Vehicle speed < 180km/h(112mph) | e Faulty fuel system.
e Sensor preheating and full phase finished e Front and rear HO2S
Enable Condition | @ Catalyst temp.model > 350°C(662°C) connections reversed.
o No relevant failure e Contact resistance in
e 11 < Battery voltage < 16 connectors
e Downstream O2 sensor signal at entry in fuel cut off > | ¢ HO2S contamination
0.55V

e Average ratio(between measured and maximum

Threshold Value allowed switching time at entry in fuel cut-off) > 1

Diagnostic Time e 5 fuel cut-off phases -

Refer to DTC P0136.

Refer to DTC P0136.
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1 ~ore

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPA-
IRS 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.

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
[P 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
2

6. OP.HOUR AFTER ERASURE.OF DTC
|

BOO11-¢

5. Is parameter displayed "History(Not Present) fault"?
[y w~ote

A. History (Not Present) fault : DTC occurred but has been c!eared.“
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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-
e.

P Go to next step as below.
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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 pro-
perly.
3. Was a problem found in any of the above areas?

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

P Go to "Exhaust System Inspection” procedure.

1. Check the exhaust system for an exhaust leak near the engine.
2.  Was an exhaust leak found?

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

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?

=3

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

P Go to "Fuel Pressure Inspection” procedure.
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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/ow, 36~50 psi)

4. s the fuel pressure within the specified value?

b Go to "Fuel Injector Inspection" procedure as below.

4 Repalr as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.
i w~ortE
A.

Check if fuel line pressure decreases when accelerating quickly.
- Ifitdoes, 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. Iffuel pressure is higher than specification : Is fuel line clogged?
- Ifitis not, replace pressure regulator.
- Ifitis replace it.

%

1. Ignition "OFF"

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

Specification : No clogging and restriction

3. Isthe fuel injector OK?

P Go to "Component Inspection" procedure.

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

Refer to DTC P0136.

Refer to DTC P0136.
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@C P0140 |02 SENSOR CIRCUIT NO ACTIVITY DETECTED (BANK1/SENSORZ2) |

Refer to DTC P0136.

Refer to DTC P0136.

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 co-
ndition. 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 norma-
lly shows near OV 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.
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FLA-172

ITEM DETECTING CONDITION POSSIBLE CAUSE
g’;];gregy e Signal plausibility during fuel cut off
e Sensor preheating and full heating phases finished
e |n fuel cut off phase
Enable e Integrated mass air flow > 20g
Caseft) Conditions e No relevant failure
e 10V < Battery voltage <16V
\T/glrs:hc”d e Voltage with fuel cut off > 0.1V
Diagnostic o 5 seconds
Time e Related fuse blown or missing
s e Contact resistance in connector
e Signal plausibility after fuel cut off
Strategy ghalp ty e HO2S contamination
e Integrated engine load in fuel cut off > 12g
e Integrated engine load after fuel cut off > 40g
| e Coolant temperature > 74°C(165°F)
(E)giziﬁons e In Closed loop mode
Case2) e Catalyst temperature > 350°C(662°F)
y «
e No relevant failure )
e 11V < Battery voltage < 16V
$2’;§:h°ld e Sensor signal increase < 10mV
_?i'ri%nosnc e 5 after fuel cut off phase

Refer to DTC P01386.

Refer to DTC P0136.

W

NOTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPA-
IRS 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.

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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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—'[ﬂ 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

80011-2

5. Is parameter displayed "History(Not Present) fault'?
{1 NortE

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

B. Present fault: DTC is occurring at present time.

YES , .

B 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedur-

e.

 NO
B Go to next step as below.

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?

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

| g Go to "HO2S Fuse Inspection” procedure.

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

Verify "10A Sensor fuse" is installed and not blown.

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.
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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 "02 SNSR VOLT.(B1/82)" parameter on the Scantool data list.

Test Condition : Ignition "ON" & Engine "ON" & In Idle("Closed Loop")condition
Specification : Above 0.6V

1.3 FLIGHT RECORD
1.3 FR OXYGEN SNSR-B1 v &
B
0.0
1.3 | RR OXYGEN SNSR-B1 v
|0.0 l s
0.0 L
[LIST] [T-11] [ Fix | [HOME] -
Fig1
Fig 1) Normal value with idle after warm up Above 0.6V
Open in signal circuit : Approx. OV A0136-1

4. Is sensor data near the specified value?

B 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.

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

Refer to DTC P0136.
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[DTC P0170 |02 SENSOR SYSTEM - LAMBDA CONTROLLER AT THE LIMIT (BANK 1) |

, -

HO2S (B1/52)

N

HO2S (B1/S1)
Connector

In order to provide the best possible combination of drivability, fuel economy and emission control, the PCM uses a clo-
sed loop air/fuel metering system. The PCM monitors the HO2S signal voltage and adjusts fuel delivery based it in clo-
sed loop fuel control. Changes in fuel delivery will be indicated by the long-term and the short-term fugl trim values. The
ideal fuel trim value is around 0%. The PCM will add fuel when the HO2S signal is indicating a lean gondition. 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.

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 controlier has reached its minimum or maximum threshold.

ITEM DETECTING CONDITION POSSIBLE CAUSE

e Air leakage or restriction in
intake or exhaust system
e Dirty engine oil or oil level too

DTC Strategy e Monitoring deviation of lambda controller

high
e Lambda control active e Front HO2S or MAFS
. e Coolant temperature > 70°C (158°F) contamination
Enable Condition | ¢ No relevant failure e Fuel system
e 10 < Battery voltage <16 e EVAP system

Threshold Value | e Lambda controller= -30%/+50% * Faulty sensor signals

Diagnostic Time e 40 seconds
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(3 w~otE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPA-
IRS 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 1. MIL STATUS

I—P ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
L> 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

B0OO11-¢
5. s parameter displayed "History(Not Present) fault"?

iy w~orte

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

b 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-

e.

P Go to "Monitor Actuation Test" procedure.
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FUEL SYSTEM

1
2.
3.
4

(1 ~oTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition sys-
tems 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.

5.

CHECK INTAKE/EXHAUST
1.

1.6 ACTUATION TEST

NO.1 INJECTOR

DURATION |UNTIL STOP KEY
METHOD DEACTIVATION
CONDITION |IG.KEY ON ®

ENGINE RUNNING

PRESS [STRTI. IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY

[STRT || STOP| a0017]

Was each cylinder's rpm drop within the same value?

YES

P Go to " Check intake/exhaust system for restriction or leakage " procedure.

B Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Fuel Injector Inspe-
ction" procedure and check the suspect cylinders.

W 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.

TEM FOR RESTRICTION OR LEAKA

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.
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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?

YES
P Replace or repair as necessary and go to "Verification of Vehicle Repair" procedure.

P Go to "Check the Engine Oil Contamination" procedure.

Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level.

Warm up the engine to normal operating temperature.

Connect Scantool and note the "SHORT TERM FUEL-B1" parameter on the Scantool data list.
Disconnect and plug the positive crankcase ventilation.

Monitor the "SHORT TERM FUEL-B1" parameter on the Scantool data list once again.

o M DN -

Specification : The value should remain more or less unchanged.

6. Isthe displayed value within the specified value?

YES
P Go to "Sensor Contamination Inspection” procedure.

B The engine oil is diluted with fuel. Chang the oil and oil filter and go to "Verification of Vehicle Repair” procedure.

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.

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
P Go to "Fuel System Inspection” procedure.

| 4 eair air leakage and go to "Verification of Vehicle Repair" procedure.
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FUEL SYSTEM INSPECTION ~ EtFFosie = o =

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.

. Install a fuel pressure gage.
4. Startengine and let it idle. With the vacuum hose from the fuel pressure regulator disconnected, inspect fuel press-
ure.

Specification : 250~350kPa(2.50~3.50 kg/cr, 36~50 psi)

5. s fuel pressure within the specified value?

YES

P Go to "Fuel Injector Inspection” procedure as below

_NO

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

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

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2. s the fuel injector OK?

YES
B Visually/physically inspect the engine mechanical problem. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

B 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" proced-

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

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.

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

P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

@C P0171 |FUEL TRIM MALFUNCTION-SYSTEM TOO LEAN (BANK1)

Refer to DTC P0170.

Refer to DTC P0170.

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 mon-
itoring. 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 devia-
tions exceed a specific threshold and the PCM will then set DTC P0171 or P0172 respectively depending on the direc-
tion of the deviation. P0171 is set with positive deviation and P0172 is set with negative deviation.

E31BDICE

ITEM

DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

e Monitoring deviation of fuel control

Enable Condition

e No relevant failure
e Estimated canister loading < 1

|  Lambda control active

e Estimated fuel dilution in oil limited is in rich side,

Threshold Value

e L.ambda controller+Trim value > 36%

e The above condition is met for more than 60 sec.

within 180 sec.

Diagnostic Time

e 60 seconds

Fail Safe

o EVAP. Emission control function is controlied in
minimum operation mode.

*

z

e Air leakage
e Leaking EVAP system
e Low fuel pressure

e Faulty sensor signals

i1 NOTE

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

1. 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.
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
[F] ENGINE 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 DIC

B0O11-2

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

(y ~oTE

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

b 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, bendlng Corrosion, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Venﬂcatlon of Vehicle Repalr" procedur-

P Go to "Monitor Actuation Test" procedure.

1
2
3.
4

(b w~ortE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition sys-
tems 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 selectorin 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.




FLA-183 FUEL SYSTEM

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|

80017

5.  Was each cylinder's rpm drop within the same value?

YES
P Go to "Air Leakage Inspection" procedure.

P Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Fuel Injector Inspe-
ction" procedure and check the suspect cylinders.

h w~ortE

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.

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?

P Go to "Fuel System Inspection" procedure.

P Repair air leakage and go to "Verification of Vehicle Repair" procedure.
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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.

Start engine and let it idle. With the vacuum hose from the fuel pressure regulator disconnected, inspect fuel press-
ure.

Specification : 250~350kPa(2.50~3.50 kg/en, 36~50 psi)

5. Is fuel pressure within the specified value?

P Go to "Fuel Injector Inspection” procedure as below

P Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.
0 wote '
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 fugl return hose.
- If pressure quickly increases, check pressure regulator.

2

- If pressure gradually increases, check for clogging between fuel pump and pressure regulator. If hose is not
clogged, check fuel pump maximum pressure.

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

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

P Visually/physically inspect the engine mechanical problem. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

B 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" proced-
ure.
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After a repair, it is essential to verify that the fault has been corrected.

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

YES
P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.
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|IDTC P0172 [FUEL TRIM MALFUNCTION-SYSTEM TOO RICH (BANK1)

Refer to DTC P0170.

Refer to DTC P0170.

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 mon-
itoring.lf 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 devia-
tions exceed a specific threshold and the PCM will then set DTC P0171 or P0172 respectively depending on the direc-
tion of the deviation. P0171 is set with positive deviation and P0172 is set with negative deviation.

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy e Monitoring deviation of lambda controller ’
e Restricted intake or exhaust
- system
¢ No relevant failure . e Dirty engine oil or oil level too
o e Estimated canister loading < 1 high
Enable Condition | ¢ | ambda control active o Front HO2S or MAFS
e Estimated fuel dilution in oil limited is in rich side contamination
- e Over purging of the EVAP
e Lambda controller+Trim value > 36% system

Threshold Value e The above condition is met for more than 60 sec. )
within 180 e High fuel pressure

e Faulty sensor signals

Diagnostic Time e 60 seconds

e EVAP. Emission control function is controlled in
minimum operation mode

Fail Safe

UL NoTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPA-
IRS 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.
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4.

5.

Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS

LPEE ENGINE 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

Is parameter displayed "History(Not Present) fault"?
3 ~oTE

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

B. Present fault : DTC is occurring at present time.

YES

80011-2

P Fault is intermittent caused by poor contact in the sensor's and/or ECM's connector or was tepaired and ECM

memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedur-

e.

P Go to "Monitor Actuation Test" procedure.

1
2
3.
4

{(h NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition sys-
tems 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.

Instail 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

7

PRESS [STRT], IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY

| STRT | | STOP| Ao017]

5. Was each cylinder's rpm drop within the same value?

YES
P Go to " Check for restricted intake or exhause system" procedure.

P Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Fuel Injector Inspe-
ction" procedure and check the suspect cylinders.

&y w~ortE

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.

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?

P Replace or repair as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to "Engine oil contamination Inspection” procedure.

Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level.

Warm up the engine to normal operating temperature.

Install Scantool and note the "S/TERM FUEL TRIM(B1)" parameter on the Scantoo! data list.
Disconnect and plug the positive crankcase ventilation

Monitor the "S/TERM FUEL TRIM(B1)" parameter on the Scantool data list once again.

o A~ N -

Specification : The value should remain more or less unchanged.
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6. s the displayed value within the specified value?

YES
B Go to "Sensor Contamination Inspection” procedure.

B The engine oil is diluted with fuel. Chang the oil and oil filter and go to "Verification of Vehicle Repair” procedure.

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

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?

B Go to "Fuel System Inspection" procedure.

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.

Start engine and let it idle. With the vacuum hose from the fuel pressure regulator disconnected, inspect fuel press-
ure.

Specification : 250~350kPa(2.50~3.50 kg/cn, 36~50 psi)

5. s fuel pressure within the specified value?

P Go to "Fuel Injector Inspection” procedure as below

‘ P Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.
3 w~otE

A. Check if fuel line pressure decreases when accelerating quickly.
- Ifitdoes, 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
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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.

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

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2. |s the fuel injector OK?
YES

P Visually/physically inspect the engine mechanical problem. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

P 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" proced-
ure.

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

1. Connect scan tool and select "Diagnostic Trouble Codeé(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. '

Read "DTC Status" parameter.
Is parameter displayed "History(Not Present) fauit"?
YES

P System performing to specification at this time. Clear the DTC.
_NO_
P Go to the applicable troubleshooting procedure.
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ENGINE OIL TEMPERATURE SENSOR CIRCUIT

DTC P0196 | o ANGE/PERFORMANCE

The fluid of the CVVT is the engine oil and its density changes according to the engine oil temperature. At this time the
Qil 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.

The purpose of this diagnosis is to detect a stuck oil temperature signal or unplausibly low ,high signal. For the stuck
signal 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 threshold.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.




DTC TROUBLESHOOTING PROCEDURES FLA-192

ITEM DETECTING CONDITION POSSIBLE CAUSE
gt-lr-acz:tegy e Signal stuck
Enable e Engine coolant temperature at start < 40°C(104°F)
Conditions | ® No relevant failure
Case) e 6 < Battery voltage < 16
Threshold | ® Calculated oil temperature increase > threshold but
Value measured oil temperature increase < threshold
(Threshold depends on Coolant temperature at start)
Diagnostic | 10~30 minutes depending on coolant temperature at e Contact resistance in
Time start and drive pattern connectors
e Faulty OTS
gg:e(\:tegy e Signal plausibility
Enable e No relevant failure
Conditions | e 6 < Battery voltage < 16
Case?) e Coolant temperature at start < 40°C(104°F) &
Threshold calculated oil temperature > 70°C(158°F) & measured
Value oil temperature < 20°C(68°F)
e Coolant temperature < 70°C (158°F) & measured oil ®
temperature > 100°C (212°F) :
_l?il;genostlc e 15 seconds

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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QTS Harness side connector

C112

oTs PCM
] 76 - GND
I—{Z‘r 2 2 - OTS SIGNAL
[CONNECTOR]

[Connection Information]

Terminal

Connected to

Function

1

PCM Terminal 76

Sensor Ground

2

PCM Terminal 52

OTS signal

PCM side terminal

11| % | *

14

* | * |17 [18] *

21

22|23]24] 5] 4

26|27 * |29

30|31|32| *

* | 37|38

39

* | 42143

45| % |47148

* |50|51|@| *

54155156 *

58

59

60|61)62

R AE|O

6416566 |67

68(69|70|71

72|73 * |75|@

77

78

« |80 81| 2] 1

C130-1

B0186~1

0 wote

k]

If any codes relating to OTS 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.
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.

4. Read "DTC Status" parameter.

me ENGINE
:Select engine

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

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

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2. DTC STATUS: PRESENT
3. DTC READINESS FLAG :_COMPLETE
4. STATISTIC COUNTER
5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

1

B80011-2
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5. Is parameter displayed "History(Not Present) fault"?
{y NOTE

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

YES
P 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-

e.

P Go to next step as below.

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?

P Go to "Component Inspection” procedure

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

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

1. Ignition "OFF"

1. Sensor Ground
2. OTS Signal

B0196-2

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
<C112>
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4. |s sensor switching properly?

YES

B 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.

B 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.

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.

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

YES

P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.
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[DTC P0197 |[ENGINE OIL TEMPERATURE SENSOR CIRCUIT LOW INPUT

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy e Voltage range check

e Short circuit to ground

Enable Condition | e Engine coolant temperature < 100°C(212°F) e Contact resistance in
Threshold Value e Oil temperature > 154°C(309°F) , ioggagoés.rs

Diagnostic Time e 5 seconds

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

Refer to DTC P0196.

1.2 CURRENT DATA
'y
S OIL TEMP.SENSORLV) 0 mV B
% |0IL TEMP.SENSOR 80.0 °C
02 SNSR VOLT.(B1/S1)
02 SNSR VOLT.(B1/S2)
MASS AIR FLOW
BATTERY VOLTAGE
COOLANT TEMP. SENSOR
¥
FIX | |[PART| |[FULL] [HELP] [GRPH| [RCRD]
80197-
Fig. 1) Short to ground in signal circuit: Approx. 0V
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1. 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.

4. Read "DTC Status" parameter.

1.4 RMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
[Pl 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
|

B0011-2
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5. Is parameter displayed "History(Not Present) fault"?

iy ~ore

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

P 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-
e.

P Go to "Monitor Scantool Data" procedure.

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 ’

P Possibility of sensor malfunction. Go to "Component Inspection" procedure.

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

1. lgnition "OFF"
2. Disconnect OTS connector.

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

Specification : Infinite

<C112>

1. Sensor Ground
2. OTS Signal

B80197-2



FLA-199 FUEL SYSTEM

4. s resistance within the specification?

YES
P Go to "Terminal and Connector Inspection” procedure.

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

Refer to DTC P0196.

Refer to DTC P0196.
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[DTC P0198 [ENGINE OIL TEMPERATURE SENSOR CIRCUIT HIGH INPUT |

ITEM DETECTING CONDITlON POSSIBLE CAUSE
DTC Strategy e Voltage range check

e Open or short circuit to battery

e 5 minutes after engine start if coolant temperature <- o Contact resistance in

Enable Condition

10°C(14°F) connectors
Threshold Value | e Oil temperature < -36°C(-33°F) e Faulty OTS
Diagnostic Time e 5 seconds *

Temp.(°C) Temp.(°F) Resistance(kQ) Temp.(°C) Temp.(°F) Resistance(kQ)
-20 -4 16.52 40 104 1.1
0 32 6.00 60 140 0.54
20 68 2.45 80 176 0.29

Refer to DTC P0196.
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1.2 CURRENT DATA

=3 OIL TEMP.SENSOR(V)
* | OIL TEMP.SENSOR

02 SNSR VOLT.(B1/S1)

02 SNSR VOLT.(B1/S2)
MASS AIR FLOW

BATTERY VOLTAGE
COOLANT TEMP. SENSOR
COOLANT TEMP. SNSR(V)

4980 mV

H B

¥

02 SNSR VOLT.(B1/S1)

02 SNSR VOLT.(B1/S2)
MASS AIR FLOW

BATTERY VOLTAGE
COOLANT TEMP. SENSOR
COOLANT TEMP. SNSR(V)

¥

[ ix | [PART| [FULL] [HELP| [GRPH]| [RCRD|

Fi1x | [pART| [FULL] [HELP| [GRPH| [RCRD]

Fig. 1) Open in signal circuit : Approx. 5V
Fig. 2) Open in ground circuit : Approx. 5V

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

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

L—> ENGINE

:Select engine

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

1.4 AMBIENT CONDITIONS

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

B0011-2
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5.

1

2.
3.
4

Is parameter displayed "History(Not Present) fault"?
i wote
A. History (Not Present) fault : DTC occurred but has been cleared.
B. Present fault : DTC is occurring at present time.
_YES.
B 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-
e. ,

P Go to "Monitor Scantool Data" procedure.

Ignition "ON" & Engine "OFF"
Disconnect OTS connector

Connect Scantool and monitor the "OIL TEMP. SENSOR(V)" parameter on the Scantool data list.
Jumper the terminals 1 and 2 of the sensor harness connector together.

Specification : Approx. OV

5.

6.
7.

Is OTS parameter near the specified value.?

‘ Posibility of sensor malfunction. Go to "Component Inspection” procedure.

P Go to next step as below.
Jumper the terminal 2 of the OTS harness connector to chassis ground.
Observe the "OIL TEMP. SENSOR" parameter on the Scantool.

Specification : Approx. OV

YES

B Possibility of open in OTS ground circuit. Go to "Ground Circuit Inspection” procedure.

 NO_

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

Ignition "OFF"
Disconnect PCM connector.
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3. Measure resistance between terminals 1 of the OTS harness connector and 76 of the PCM harness connector.

Specification : Approx. 0%

<C112>

1. Sensor Ground
2. OTS Signal

<C130-1>

517189 [10]11] *1* Da] * [+ [i7]1s] 1 |  [21]22]23]24] 5| 4
26]27) 32 * >} #] * |a7] 39] * | » 42143
Ts‘LuAsasomsz*:ARam 58] 59| 60161/ 62,
s4es|es]e7]es 65| 0] 71 72 73| = |75 Fl 77| 78] * |eofat| 2] 1

*

*

-
*
*

B0198-2
4. s resistance within the specification?

YES
P Go to "Terminal and Connector Inspection” procedure.

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

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 connecto-
r. :

Specification : Approx. 0Q

<C112>

1. Sensor Ground
2. OTS Signal

<C130-1>

718 [o FoJii [« T« T[T+ T+ [arlis] = | = [21]2o]2c]ee| 5] 4
2]+ [es[ao[at[sz] ||+ +]  Jar|ssfas] « | « Jsofas]
45| * |47|48] = |50]51 |55 * + [58]50[e0]61]62

6465 67)68]69]70§71}72§73} * |75|76}77}78] * |80) 81 2[1

*

| *] *jo
)
3

B0198-3

3) s resistance within specification?

YES
P Go to next step as below.

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

1. Sensor Ground
2. OTS Signal

<C130-1>

7o frofia]x [+ 1 [ *1*]i7r]is]* | * [21]oz]2a]a] 5 T4
2627 « Joo]aofa1)s2] [ » | #] « Jav]as]as] = |« Ja2]4a s
45| » [a7[48] * |50 51152] * « 158} 59[60] 67]62

s4]e5)e6|67]6alsol70} 71| 7207a] * |75]78] 77] 78] * | Bofa1} 2|1

*[4lxfo

B0198-4

4) Is voltage within specification?

Refer to DTC P0196.

Refer to DTC P0196.

Refer to DTC P0198.
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IDTC P0230 |[FUEL PUMP CIRCUIT MALFUNCTION

T

EDHBEBE 8
D ()
] T Fuel Pump Relay
! .

EGQES501H
i

The PCM provides ground to one side of the coil in the fuel pump relay to control the fuel pump relay. The other side
of the fuel pump relay coil is connected to fuel pump relay, which activates when the ignition switch is ON. The PCM
monitors the control circuit between the fuel pump relay and the PCM. When the ignition switch is turned ON, the PCM
energizes the fuel pump relay, which sends power to the fuel pump.

ITEM DETECTING CONDITION POSSIBLE CAUSE
DTC Strategy e Check open or short to ground/battery in control circuit o Open or short in hamess
Enable Condition e 10V < Battery voltage < 16V e Contact resistance in
connectors

Threshold Value e Open, short to battery or short to ground e Faulty fuel pump relay

Diagnostic Time e 3 seconds
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[Connection Information]
BATTERY FUEL PUMP FUEL PUMP Terminal Connected to Function
-1 RELAY 1 Battery Battery Voltage
1 '/IS/: 2 5 Battery Battery Voltage
5 . S {69 - FUEL PUMP 3 PCM Terminal 69 | Fuel Pump Relay Control
L—’W\r—I L?{EALY CONTORL 2 Su
pply B+
[CONNECTOR]
Fuel Pump Relay Harness side connector PCM side terminal
3 6({7]|8|9|10{11]* ] * |14} * *1718**‘212223245'4
) * 126127 * [29130]31|32{ * * [37{38(39| % | « [42(43 3
|5|*|3| * |45] * |47]48] = |50|51|52| = |54|55|56] = |58{59(60|61]62
* |164|65|66|67|68|@|70{71]72|73| * |75|76|77|78] * | 80| 81 2|1
E14 C130-1

80230-1

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

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 FA(DTAL)on the function bar

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

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

B0011-2



FLA-207 FUEL SYSTEM

5. |s parameter displayed "History(Not Present) fault"?
(y NOTE

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

YES

P 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, contamin-
ation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedur-

e.

B Go to "Component Inspection” procedure.

1. Ignition "OFF" & Engine "OFF"

2.  Remove the fuel pump relay.

3. Apply 12V and a ground to 5 and 3 of the fuel pump relay(Component side).
4

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.) :

5. Does the fuel pump relay operate normally?

P Go to next step as below.

” ck 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.

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?

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

1. 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.



DTC TROUBLESHOOTING PROCEDURES FLA-208

4. Measure the voltage between terminal 1 of the fuel pump relay harness connector and chassis ground.

Specification : Approx. B+

<E14>

1. Battery Voltage

2. Supply B+

3. Fuel Pump Relay Control
5. Battery Voltage

B80230-2
5. s voltage within the specification?

YES
P Go to "Control Circuit Inspection” procedure

P Check for an open or short to ground in the power supply circuit. Repair as necessary and go to "Venflcatlon of
Vehicle Repair" procedure.

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

<E14>

1. Battery Voltage

2. Supply B+

3. Fuel Pump Relay Control
5. Battery Voltage

B0230-3

3) Is resistance within the specification?

B Go to next step as below

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



FLA-209 o ‘FUEL SYSTEM

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

1. Battery Voltage

2. Supply B+

3. Fuet Pump Relay Control
5. Battery Voltage

80230-4

4) Is voltage within the specification?

B Go to next step as below

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

3. Check for open in control harness

1) Measure resistance between terminals 3 of the relay harness connector and 69 of the PCM harness connect-
or. .

Specification : Approx 0Q

<E14> 1. Battery Voltage

2. Supply B+

3. Fuel Pump Relay Control
5. Battery Voltage

67891011**14**1718**21«40;45]i
* 26§27 * |29]30]3432] * | * | » | * |37{38]39] * | » }42]43

* * |5d151]52] * }54]55[56] * | 58] 59| 60] 61§ 62|
* ““‘1‘67687071 72}73] » }75{76}77] 78] * | 80§ 81 2[1

B0230-5



‘DTC TROUBLESHOOTING PROCEDURES FLA-210

2) Is resistance within the specification?

YES

P Thoroughly Check for poor connection between PCM and component: bac’kéd bljt terminal, ihibfoper mati-
ng, broken locks or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle
Repair” procedure.

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

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

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

2. Press FA(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.
Is parameter displayed "History(Not Present) fault'?
YES
P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.



FLA-211 o ~ FUEL SYSTEM

IDTC P0261 |CYLINDER1-INJECTOR CIRCUIT LOW

\A \

il N1
\ \ o

\s

) EGQEBO3L

- i

Based on information from various sensors, the PCM measures the fuel injection amount. The fuel injector is a soleno-
id-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 inje-
ctor by opening the control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

s s

ltem Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check e Open in power supply harness
@ Short to ground in control
- e 10 < Battery voltage(V) <16 harness
Enable Conditions | | Engine speed(rpm) > 30 e Contact resistance in
connectors

Threshold Value e Short to ground e Faulty injector

Diagnostic Time e 1.5 sec.




DTC TROUBLESHOOTING PROCEDURES

FLA-212

Temp.(C) Temp.(°F) Resistance (Q) Temp.(C) Temp.('F) Resistance (Q)
-20 -4 12.2~12.3 - 40 104 156.5~157
-10 14 12.9 ~ 13.1 50 122 16.1~16.3

0 32 13.3~13.5 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 19.9 ~ 20.1

INJECTOR #1

2

[Connection Information]

INJECTOR #2 s

X E @L————»Aﬁer Main Relay

INJECTOR #3 5

X-QZ‘X]—L————-——e After Main Relay

INJECTOR #4

X—gﬂl—m—% After Main Relay

[CONNECTOR]

X_Hle—..___} After Main Relay

INJECTOR Harness side connector

C137-1

INJECTOR #1
[34 - INJECTOR #1 Terminal Connected to Function
1 Main relay Battery Voltage
2 PCM Terminal 24 Injector operation
{62 - INJECTOR #2 INJECTOR #2
' Terminal Connected to Function
1 - INJEGTOR #3 1 Main relay Battery Voltage
2 PCM Terminal 62 Injector operation
INJECTOR #3 ’
{23 - INJECTOR #4 Terminal Connected to Function
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

PCM side terminal

* 14| * | * [17]18

26{271 * 12913031

32| * | * | * | * |37

38

39) = | = [42]43

51|52 * |54]|55|56

58|59{60| @ |@

1| * O

64165(66|67(68|69

70(71172|73} * |75

76

77178| * | 80|81

C130-1

B80261-1




FLA-213 V FUEL SYSTEM

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.

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—bm 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

B0011-2

5. |s parameter displayed "History(Not Present) fault"?
i NOTE

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

B. Present fault : DTC is occurring at present time.

_YES

B Fault is intermittent, caused by poor contact in the sensor's and/or PCM's connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-

ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedu-
re.

_NO |
P Go to "Component Inspection" procedure.

1. Ignition "OFF".
2. Disconnect injector connector.
3. Measure resistance between terminals 1 and 2 of the injector connector(Component side).



DTC TROUBLESHOOTING PROCEDURES FLA-214

SPECIFICATION

Temp.(C) Temp.(°F) Resistance (Q) Temp.(C) Temp.('F) Resistance (Q)
-20 -4 12.2~12.3 40 104 166 ~15.7
-10 14 12.9~ 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 68 144~ 146 100 212 18.8 ~19.0

30 86 15.0~15.2 120 248 19.9 ~ 20.1
<C137-1>

1. Battery Voltage
2. Injector Operation

O

4. |s resistance within the specification? .

B80261-4

YES
B Go to next step as below.

B 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" proced-

ure.

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?

B Repair as necessary and go to "Verification of Vehicle Repair" procedure procedure.
- NO

P Go to "Power Supply Circuit Inspection” procedure.




FUEL SYSTEM

FLA-215

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 1 of the injector harness connector and chassis ground.

Specification : Approx. B+

1. Battery Voltage
2. Injector Operation

B0261~5
3. Is voltage within the specification?
_VES
B Go to "Control Circuit Inspection" procedure. .

R

B 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.

1. Check for short to ground in control circuit.

1) lgnition "OFF".
2) Measure resistance between terminal 2 of the injector harness connector and chassis ground.

Specification : Infinite

<C137-1>
1. Battery Voltage

2. Injector Operation

B0261-3



DTC TROUBLESHOOTING PROCEDURES FLA-216

2. Is resistance within the specification?

YES

P 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.

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

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

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.
Is parameter displayed "History(Not Present) fault"?
YES
P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.



FLA-217 FUEL SYSTEM

IDTC P0262 |ICYLINDER1-INJECTOR CIRCUIT HIGH

Refer to DTC P0261.

Refer to DTC P0261.

SR

ltem Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check o Open or short to battery in ~
s e 10 < Battery voltage(V) <16 control harness. »
Enable Conditions | | Engine speed(rpm) > 30 e Contact resistance in
d Value o connectors
Threshold Value e Open or short to battery e Faulty injector
Diagnostic Time e 1.5 sec. *

Temp.(C) Temp.('F) Resistance (Q) Temp.(C) Temp.('F) Resistance (Q)
-20 -4 12.2~12.3 40 104 15656 ~15.7
-10 14 12.9~13.1 ) 50 122 16.1 ~16.3

0 32 13.3~13.5 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

Refer to DTC P0261.



DTC TROUBLESHOOTING PROCEDURES FLA-218

i

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 1 of the injector harness connector and chassis ground.

Specification : Approx. B+

1. Battery Voltage
2. Injector Operation

- 80262-1

Is voltage within the specification? *

‘ P Go to "Control Circuit Inspection” procedure.

B 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.

1. Check for short to battery in control circuit.

1)
2)
3)
4)

Ignition "OFF",
Disconnect PCM connector.
Ignition "ON" & Engine "OFF".

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

Specification : Approx. OV




FLA-219 FUEL SYSTEM

5)

1)
2)

C137-1
<‘ g 1. Battery Voltage

2. Injector Operation

- 80262-2
Is voltage within the specification?

YES
P Go to next step as below.

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

Check for Open in Control Circuit.

Ignition "OFF".

Measure resistance between terminals 2 of the injector harness connector and 24 of the PCM harness conne-
ctor.

Specification : Approx. 0Q .

<C137-1>

1. Battery Voltage
2. Injector Operation

617189 J10f11f* | *[14] x| *|17]18] * | * |21]22§23 4
* [26]27} « [28]30f31]32] » | * | * | * |37]38]39] * | » }42|43
*
*

45| « 47| 48[ = J50]51[52] * |54[55]56] * [58]59] 60} 61| 62]
s1]2]1
B0262-4

@
o

64]65166167|68}69)70]|71}72)73} * }75{76}77|78] *

Is resistance within the specification?

B 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" proc-
edure.

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

ATION OF VEHICL AR etoBrooE

Refer to DTC P0261.



DTC TROUBLESHOOTING PROCEDURES FLA-220

|[DTC P0264 |CYLINDER2-INJECTOR CIRCUIT LOW

ltem Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check e Open in power supply harness
e Short to ground in control
- e 10 < Battery voltage(V) <16 harness
Enable Conditions e Engine speed(rpm) > 30 e Contact resistance in
connectors

Threshold Value e Short to ground e Faulty injecter

Diagnostic Time e 1.5 sec. :

Temp.(°F) Resistance (Q) Temp.(C) Temp.('F) Resistance (Q)
-4 12.2~12.3 40 104 155 ~15.7
14 12.9 ~13.1 50 122 16.1 ~16.3
0 32 13.3~13.5 60 140 16.6 ~ 16.8
10 50 13.9~14.0 80 . 176 17.7~17.9
20 68 14.4 ~ 146 100 212 18.8 ~19.0
30 86 15.0 ~15.2 120 248 19.9 ~ 20.1

Refer to DTC P0261.

Refer to DTC P0261.

Refer to DTC P0261.



FLA-221 ‘ - - FUEL SYSTEM

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 1 of the injector harness connector and chassis ground.

Specification : Approx. B+

1. Battery Voltage
2. Injector Operation

B0264-2
3. Is voltage within the specification?
YES
P Go to "Control Circuit Inspection" procedure.

B Check fora 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.

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

<C137-2>
1. Battery Voltage
2. Injector Operation

80264-3



DTC TROUBLESHOOTING PROCEDURES FLA-222

2. Is resistance within the specification?
YES
P 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.

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

Refer to DTC P0261.



FLA-223 FUEL SYSTEM

IDTC P0265 |CYLINDER2-INJECTOR CIRCUIT HIGH

Based on information from various sensors, the PCM measures the fuel injection amount. The fuel injector is a soleno-
id-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 inje-
ctor by opening control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

ltem Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check o Open or short to battery in
- e 10 < Battery voltage(V) =16 control harness.
Enable Conditions e Engine speed(rpm) > 30 e Contact resistance in
connectors
Threshold Value e Open or short to battery o Faulty injector
Diagnostic Time e 1.5 sec.

Temp.(TC) Temp.('F) Resistance (Q) Temp.(C) Temp.(°F) Resistance (Q)
-20 -4 12.2~12.3 40 104 15.5~157
-10 14 12.9 ~131 50 122 16.1~16.3

0 32 13.3~13.5 60 140 16.6 ~ 16.8
10 50 13.9~14.0 80 176 17.7~17.9
20 68 144~ 146 100 212 18.8~18.0
30 86 15.0~15.2 120 248 19.8~20.1




DTC TROUBLESHOOTING PROCEDURES

FLA-224

[Connection Information]

INJECTOR #1
INJECTOR #1 2 [24 - INJECTOR #1 Terminal Connected to Function
X—{-@ 9 . 1 Main relay Battery Voltage
|——— = After Main Relay - - -
INJECTOR #2 2 PCM Terminal 24 Injector operation
2 {62 - INJECTOR #2 INJECTOR #2
%@_l____, After Main Relay Terminal Connected to Function
INJECTOR #3 5 = 1 Main relay Battery Voltage
61 - INJECTOR #3
X{‘E& = 2 PCM Terminal 62 Injector operation
1 .
Heem
After Main Relay INJECTOR #3
INJECTOR #4
X—{-@ 2 {23 - INJECTOR #4 Terminal Connected to Function
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
67891011**14**1718**2122..5'4
* 126127| * 129]130|31[32| » | » | * [ * [37(38[39| + | * 142|143 3
* |45] * |47|48| = |50(51[52| * |54|55|56( * | 58|59} 60| @ |@
* |64165]|66[67168|69|70({71|72{73| * |75(76{77{78] * |80| 81 2]1
C137-2 C130-1
B0264-4

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.

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
(2] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
I—-b@ ENGINE

:Select engine

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

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 DIC

DTAL

i )

B80011-2
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5. Is parameter displayed "History(Not Present) fault"?
{4 NoTE

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

B. Presentfault : DTC is occurring at present time.

YES

B Fault is intermittent, caused by poor contact in the sensor's and/or PCM's connector or was repaired and PCM

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

re.

B Go to "Component Inspection” procedure

1. Ignition "OFF".
2. Disconnect injector connector.

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

Temp.(C) Temp.(°F) Resistance (Q) Temp.(TC) Temp.('F) Resistance (Q)
-20 -4 12.2~12.3 40 104 155 ~15.7
-10 " 14 12.9 ~13.1 50 122 16.1 ~16.3

0 32 13.3~13.5 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 15.0~152 120 248 19.9 ~ 20.1

<C137-2>

1. Battery Voltage
2. Injector Operation

BO264-1

4. s resistance within the specification?

B Go to next step as below.

B 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" proced-
ure.




DTC TROUBLESHOOTING PROCEDURES FLA-226

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?

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 1 of the injector harness connector and chassis ground.

Specification : Approx. B+

<C137-2>
1. Battery Voltage
2. Injector Operation e

B0284-2
3. Is voltage within the specification?

YES
P Go to "Control Circuit Inspection” procedure.

P 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.

OL Ci N -

1. Check for short to battery in control circuit.
1) Ignition "OFF".

N

) Disconnect PCM connector.
) Ignition "ON" & Engine "OFF".
)

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

oW

Specification : Approx. 0V



FLA-227

FUEL SYSTEM

<C137-2>

1. Battery Voltage
2. Injector Operation

5) Is voltage within the specification?
YES
P Go to next step as below.

B80265-2

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



DTC TROUBLESHOOTING PROCEDURES FLA-228

2. Check for Open in Control Circuit.

1)
2)

3)

Ignition "OFF".

Measure resistance between terminals 2 of the injector harness connector and 62 of the PCM harness conne-
ctor

Specification : Approx. 0Q

1. Battery Voltage
2. Injector Operation

718 ls hols1]= | x 14| * ] = [17]18] = | = [21]22) 23] 2] 5[ 4

[

« |26]27] » Jao]30f31]32f » | « | = | » [37]3839] « | » J42 3
« |45] * |47]48] = |50}51]52] = |54]55]56] + | 58] 59]60]61

* J54]65]66]67 70}71]72]73]  |75]76|77] 78] * Jso]81] 2 } 1

B80265-3

*

Is resistance within the specification?

YES

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

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

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

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

2. Press FA(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"?

P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.



FLA-229

FUEL SYSTEM

[DTC P0267 [CYLINDER3-INJECTOR CIRCUIT LOW

EGQEB03L

Based on information from various sensors, the PCM measures the fuel injection amount. The fuel injector is a soleno-
id-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 inje-
ctor by opening control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

ltem Detecting Condition

Possible Cause

DTC Strategy e Driver Stage Check

e 10 < Battery voltage(V) <16

Enable Conditions e Engine speed(rpm) > 30

harness

Threshold Value e Short to ground

Diagnostic Time @ 1.5 sec.

e Open in power supply harness
e Short to ground in control

e Contact resistance in
connectors

e Faulty injector

Temp.(C) Temp.('F) Resistance (Q) Temp.(C) Temp.("F) Resistance (Q)
-20 -4 12.2~12.3 40 104 15.5~15.7
-10 14 12.9 ~ 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 86 156.0~15.2 120 248 19.9 ~20.1




DTC TROUBLESHOOTING PROCEDURES FLA-230

[Connection Information]
INJECTOR #1
INJECTOR #1 2 {24 - INJECTOR #1 Terminal Connected to Function
2 \ 1 Main rela Battery Voltage -
H L After Main Relay - Y - 4 g -
INJEGTOR #2 ‘ 2 PCM Terminal 24 Injector operation
2 . {62 - INJECTOR #2 INJECTOR #2 '
X{—@‘L____a, After Main Relay Terminal Connected to Function
INJECTOR #32 - 1 Main refay Battery Voltage
61 - INJECTOR #3
g g @ = 2 PCM Terminal 62 Injector operation
b After Main Relay INJECTOR #3 :
INJECTOR #4
X«é@ {23 - INJECTOR #4 Terminal Connected to Function
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
k]
57891011**14**1718*,*2122@@5!4
F 126(27] % [29130[31|32| % | % | » | * |37|38[39] # | = {42{43 3
* |45| * [47|48] * |50{51{52|  [54155{56| « |58|58(60|&|@
* 164|65/66167|68|69|70{71|72|73| * [75]76|77(78| = |80| 81 2|1
C130-1

B0267-4

1. 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.

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

s 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1

‘Select F4(DTALlon the function bar| g5 op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

[PART] [ERAS DTAL

80011-2



FLA-231 FUEL SYSTEM

5. |s parameter displayed "History(Not Present) fault"?
([ w~otE

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

YES

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

re.

P Go to "Component Inspection" procedure

sz

1. Ignition "OFF".
2. Disconnect injector connector.



DTC TROUBLESHOOTING PROCEDURES FLA-232

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

Temp.(TC) Temp.(°F) Resistance (Q) Temp.(C) Temp.(°F) Resistance (Q)
-20 -4 122 ~12.3 40 104 155~157
-10 14 12.9 ~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 14.4 ~14.6 100 212 18.8 ~19.0

30 86 156.0 ~15.2 120 248 19.9 ~ 201
<C137-3>

1. Battery Voltage
2. Injector Operation

B0267~1
4. Is resistance within the specification?

YES
P 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" proced-
ure.

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?

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

B Go to "Power Supply Circuit Inspection” procedure



FLA-233 FUEL SYSTEM

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

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

Specification : Approx. B+

<C137-3>

1. Battery Voltage
2. Injector Operation

B0267-2

B 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.

1. Check for short to ground in control circuit.
1) lgnition "OFF".
2)

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

Speciﬁcation . Infinite

<C137-3>

1. Battery Voltage
2. Injector Operation

B80267-5



DTC TROUBLESHOOTING PROCEDURES FLA-234

3) Isresistance within the specification?
YES

P 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" proc-
edure.

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

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.

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

ystem performing to spéciﬁcation at this time. Clear the DTC.

B Go to the applicable troubleshooting procedure. *



FLA-235 FUEL SYSTEM

DTC P0268 |CYLINDER3-INJECTOR CIRCUIT HIGH

Refer to DTC P0267.

Refer to DTC P0267.

PCM sets DTC P0268 if the PCM detects that injector (Cylinder #3) control circuit is open or shorted to battery voltage.

ltem Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check e Open or short to battery in
- e 10 < Battery voltage(V) <16 control harness.
Enable Conditions | o £ ine speed(rpm) > 30 e Contact resistance in
connectors

Threshold Value e Open or short to battery e Faulty injector

Diagnostic Time e 1.5 sec.

Temp.(TC) Temp.('F) Resistance (Q) Temp.(C) Temp.(F) Resistance (Q)
-20 -4 12.2~12.3 40 104 15.5~157
-10 14 12.9 ~13.1 50 122 16.1 ~16.3

0 32 13.3~13.5 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

Refer to DTC P0267.

Refer to DTC P0267.

Refer to DTC P0267.



DTC TROUBLESHOOTING PROCEDURES FLA-236

Refer to DTC P0267.

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

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

Specification : Approx. B+

1. Battery Voltage
2. Injector Operation

- B0267-2

3. Is voltage within the specification?
YES

B Go to "Control Circuit Inspection” procedure.

B 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.

&V‘& -

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




FLA-237 FUEL SYSTEM

1. Battery Voltage
2. Injector Operation

- 80268-2

5) s voltage within the specification?
P Go to next step as below.

 NO
P Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for Open in Control Circuit.
1) lgnition "OFF".
2) Measure resistance between terminals 2 of the injector harness connector and 61 of the PCM harness conne-
ctor.

2

¥

Specification : Approx. 0Q

<C137-3>
- 1. Battery Voltage

2. Injector Operation

6] 7 s o Tioliif =T« ial = [+ Ji7]is] | = |21]22{ds]24| 5] 4
« f26]27] « [29]30f31]32] » | « | « | « |37]38}ae] + | » 1 4e]43

*45*4748*505152*545556*585960 8
« [64]65]66|67]68]60]70] 71 [7273] * |75] 78] 77] 78] * [80fE1l 2| 1
B0268-3

3) Is resistance within the specification?

P 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" proc-

edure.

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

VERIFICATION OF VEHICLEREPAIR 80076

Refer to DTC P0267.



DTC TROUBLESHOOTING PROCEDURES FLA-238

[DTC P0270 |[CYLINDER4-INJECTOR CIRCUIT LOW

|

Injector

Based on information from various sensors, the PCM measures the fuel injection amount. The fuel injector is a soleno-
id-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 inje-
ctor by opening control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

ltem "~ Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check e Open in power supply harness
e Short to ground in control
" e 10 < Battery voltage(V) <16 harness
Enable Conditions e Engine speed(rpm) > 30 e Contact resistance in
connectors

Threshold Value e Short to ground e Faulty injector

Diagnostic Time @ 1.5 sec.

Temp.(TC) Temp.('F) Resistance (Q) Temp.(C) Temp.("F) Resistance (Q)
-20 -4 12.2~12.3 40 104 155 ~15.7
-10 14 12.9~13.1 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 14.4 ~14.6 100 212 18.8 ~19.0
30 86 15.0~152 120 248 19.9 ~20.1




FLA-239

FUEL SYSTEM

[Connection information]

INJECTOR #1
INJECTOR#1 B4 - INJECTOR #1 Terminal Connected to Function
X—é@ ) 1 Main relay Battery Voltage
—————————3 After Main Relay -
INJECTOR #2 2 PCM Terminal 24 Injector operation
2 {62 - INJECTOR #2 INJECTOR #2
X g {ZE__,.___, After Main Relay Terminal Connected to Function
INJECTOR #3 ) - 1 Main relay Battery Voltage
{61 - INJECTOR #3 N
g g m' 2 PCM Terminal 62 Injector operation
> After Main Relay INJECTOR #3
I
INJECTOR #4
m- & {23 - INJECTOR #4 Terminal Connected to Function
g g 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
k-]
67 )89 10]11]#]*[1a] x| *]17[18] * | x |21]22|@|@] 5| 4
* 126127 *= |29|30|31|32]| * | * | = | *# |37|38|39] * | « |42]43 3
* |45] « |47|48| * [50{51|52| » |54[55|56| = |58|59|60|@ | @
* |64]65|66|67|68|69|70171]|72|73| * |75|76|77|78| * |80} 81 2|1
C137-1 C130-1

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.

B0261-1

To naviate to the "DTAL"menu

[}] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

[iP] ENGINE

:Select engine

[F] DIAGNOSTIC TROUBLE CODES

[DTAL]

t

:Select F4(DTAL)on the function bar

[HELD]

1.4 AMBIENT CONDITIONS

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

BoG11-2



DTC TROUBLESHOOTING PROCEDURES FLA-240

5. s parameter displayed "History(Not Present) fault"?
(7 wNoTE

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

B. Present fault : DTC is occurring at present time.

YES

P Fault is intermittent, caused by poor contact in the sensor's and/or PCM's connector or was repaired and PCM

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

re.

P Go to "Component Inspection” procedure.

1. Ignition "OFF".

2. Disconnect injector connector.

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

Temp.(C) Temp.("F) Resistance (Q) Temp.(C) Temp.('F) Resistance (Q)
-20 -4 122 ~12.3 40 104 * 1565~157
-10 14 12.9~ 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 68 144 ~146 100 212 18.8 ~19.0

30 86 15.0~15.2 120 248 19.9 ~20.1
<C137-4>

1. Battery Voltage
2. Injector Operation

B0270-1

4. Is resistance within the specification?

P Go to next step as below.

P 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" proced-
ure.



FUEL SYSTEM

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

2.
damage.
3. Has a problem been found?
_YES
epair as necessary and go to "Verification of Vehicle Repair" procedure.

_NO
P Go to "Power Supply Circuit Inspection” procedure.



DTC TROUBLESHOOTING PROCEDURES FLA-242

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 1 of the injector harness connector and chassis ground.

Specification @ Approx. B+

137-4
<C137-4> 1. Battery Voltage

2. Injector Operation

- B0270-2

3. s voltage within the specification?

B Go to "Control Circuit Inspection” procedure.
. NO | .
B 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.

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

<C137-4>
1. Battery Voltage

2. Injector Operation

B80270-3



FLA-243 FUEL SYSTEM

3) Isresistance within the specification?

_YES
P 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" proc-
edure.

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

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

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.

Read "DTC Status" parameter.
4. s parameter displayed "History(Not Present) fault"?
7 System performing to specification at this time. Clear the DTC.
_NO
P Go to the applicable troubleshooting procedure. a




DTC TROUBLESHOOTING PROCEDURES FLA-244

IDTC P0271 [INJECTOR CIRCUIT HIGH INPUT-CYLINDER 4

Refer to DTC P0270.

Refer to DTC P0270.

ltem Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check o Open or short to battery in
» e 10 < Battery voltage(V) <16 control harness
Enable Conditions e Engine speed(rpm) > 30 e Contact resistance in
connectors

Threshold Value e Open or short to battery

e Faulty injector

Diagnostic Time e 1.5 sec.

Temp.(TC) Temp.(°F) Resistance (Q) Temp.(C) Temp.('F) Resistance (Q)
-20 -4 12.2~12.3 40 104 155~ 157
-10 14 12.9~13.1 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

Refer to DTC P0270.

Refer to DTC P0270.



FLA-245 FUEL SYSTEM

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 1 of the injector harness connector and chassis ground.

Specification : Approx. B+

<C137-4> 1. Battery Voltage

2. Injector Operation

- 80270-2

4 Go to "Control Circuit Inspection" procedure.
_NO_
P 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.

S

1. Check for short to battery in control circuit.
1) Ignition "OFF".
2) Disconnect PCM connector.
3) lIgnition "ON" & Engine "OFF".
4) Measure voltage between terminal 2 of the injector harness connector and chassis ground.

Specification : Approx. OV




DTC TROUBLESHOOTING PROCEDURES FLA-246

1. Battery Voltage
2. Injector Operation

- BO271-2

5) Is voltage within the specification?

P Go to next step as below.

P 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 conne-
ctor. :

k]

2

Specification : Approx. 0Q

1. Battery Voltage
2. Injector Operation

45] » |47]48] » |50]51]52] = [54]55]56] « 58] 59]60[ 6162
64e5]ec|67]68]69]70|71{72]|73] » |75} 76]77]78] * | 80[81] 2 ]+

B0271-3
3) s resistance within the specification?

YES
P 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" proc-
edure.

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

Refer to DTC P0270.



FLA-247 FUEL SYSTEM

IDTC P0300 IMULIPLE CYLINDER MISFIRE DETECTED

Ignition Coil

EGQE501Q

The Misfire monitor diagnostic is based on crankshaft rotation velocity variation. The PCM determines crankshaft rotat-
ional velocity using the crankshaft position sensor and camshaft position sensor. When a cylinder misfires the cranksh-
aft 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 piezoel-
ectric vibration pick up which detects vertical acceleration of the vehicle. The sensor signal is used by the PCM to dete-
rmine the degree of vertical movement of the car, for example, on a bumpy road. Since this may also cause uneven en-
gine running, the PCM uses the signal to distinguish the phenomenon from actual misfiring.

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is de-
tected, 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% to-
tal misfire rate. With a more than two cylinder misfire detection, the PCM sets P0300.




DTC TROUBLESHOOTING PROCEDURES FLA-248

ltem Detecting Condition Possible Cause

DTC Strategy e Calculation of engine roughness o Faulty spark plugs, high-

tension lead, or Ignition coil
e Incorrect valve timing
e Uneven compression

e 78< Mass air flow(mg/stroke) < 356 e Air leakage

e 540 < Engine speed(RPM) < 6500 e Improper Fuel pressure or

e Coolant temperature > 20°C if Start temperature < -7° | dirty fuel

C e Blocked/Leaking injectors
Enable Conditions | ¢ 11V < Battery voltage < 16V e Leakage between cooling

e Throttle Angle gradient is in predetermined range system and cylinder

e No injector shut off
e No rough road

Threshold Value e Misfire detected on 2 or more cylinders

Temp.(T) Temp.("F) Ignition primary coil (Q) Ignition secondary coil (k)

-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




FLA-249 FUEL SYSTEM

[Connection Information]

1G COIL PCM
Terminal Connected to Fi i
1 ﬁ”Lu———-— After Main Relay - unction

TV oS 1 PCM Terminal 4 1G Coil control (1,4)
syLa a"”“‘*“ti B - 1G COIL 2 PCM Terminal 5 1G Caoil control (2,3)
SIS f OUTPUT 2.3 3 Main Relay Battery voitage
sYL4 U {Z-1G COIL

OUTPUT 1.4

{55 - 1G COIL

SHIELD GROUND

[CONNECTOR]
IG Coil Harness side connector PCM side terminal

7 [8 o Jro]11]* [ * [1a] = [ * [17[18] * [ = [21]22]23]24 | B[ @]
26|27|  |29[30]31[32| * | * | * | * |37|38|a0] * | * |42|43

45| « |47|48] * |50|51]52] « |54|@)|56| « |58[59|60]61]62
64|65|66|67|68]69|70|71|72|73| * |75|76{77| 78] * | 80|81] 2 | 1

kI *|O

c114 C130-1

80300-1

&y wotE

If any codes relating fo 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 troubleshoo-
ting tree.

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

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 DIAGNOQSIS

:Select model and year 1. MIL STATUS

ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : COMPLETE
l—> 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

B0011-2



DTC TROUBLESHOOTING PROCEDURES FLA—250

Is parameter displayed "History(Not Present) fault"?
ih w~ote

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

re.

B Go to "Monitor Actuation Test" procedure.

() w~orte

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition sys-
tems 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 safe-
ty.

¥

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 injecters and record the engine rpm.

BN~

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| —
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5.  Was each cylinder's rpm drop within the same value?
=S

B Go to "Timing Inspection" procedure.

P Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark piug ¢able Inspection” procedure.

3 w~ortE

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 fo check the engine wear.

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.

Specification : 5.6kQ/m £20%

i NOTE

Resistance should not be higher than 10,0000 per foot of cable. If resistance is higher than speciftcation, replace the
cable. ’

>

Is the displayed value within the specified value?

B Go to "Spark Plug Inspection " procedure.

| 4 Rpair as necessary and go to "Verification of Vehicle Repair" procedure.
) TG

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.
- Checkforpluggap: 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?
P Repair as necessary and go to "Verification of Vehicle Repair" procedure.

P> Go to "Fuel Injector Inspection” procedure.
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1. Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF",
Specification : No clogging and restriction.

Is the fuel injector OK?
P 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.

_NO

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

i

1. Ignition "OFF".
Ignition coil connector : Disconnect.
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.(C) Temp.("F) 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

procedure.
1. Setup 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 miss-
ing refer to sample waveforms as below.

5.6 HRS 5.8 5.0 FRER

R s.ev

: Missing Tooth~_ i i

0 |zoon] [curs] [wEno] [RECD] [MENU] 1 [zoon| [curs] [mENO] [RECD] [MENU] | [zooM| [curs) [mEmo] [RECD] [rENU]

Fig.1) The square wave signal should be srmooth 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)

B0335-2
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3. Is the signal waveform normal?
"‘Y‘ES
P Go to " Air Leakage Inspection " procedure

P Remove Crankshaft Position Sensor(CKPS) and caiculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

& w~ote

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (measu-
rement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A"

B> 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.

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?

P Go to "Fuel System Inspection” procedure.
_NO
P Repair air leakage and go to "Verification of Vehicle Repair” procedure.
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4 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/em', 36~50 psi)

4. s fuel pressure within the specified value?
B 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.
_NO_
?':’E}Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair” procedure.

1 NOTE

A. Check if fuel line pressure decreases when accelerating quickly.

- Ifitdoes, 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. o

- 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, replaceit.

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.
Is parameter displayed "History(Not Present) fault"?
_YES.
B System performing to specification at this time. Clear the DTC.
NO
B Go to the applicable troubleshooting procedure.
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|DTC P0301 |CYLINDER1-MISFIRE DETECTED }

Ignition Coil

The Misfire monitor diagnostic is based on crankshaft rotation velocity variation. The PCM determines crankshaft rotat-
ional velocity using the crankshaft position sensor and camshaft position sensor. When a cylinder misfires the cranksh-
aft 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 piezoel-
ectric vibration pick up which detects vertical acceleration of the vehicle. The sensor signal is used by the PCM to dete-
rmine the degree of vertical movement of the car, for example, on a bumpy road. Since this may also cause uneven en-
gine running, the PCM uses the signal to distinguish the phenomenon from actual misfiring.

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is de-
tected, 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% to-
tal misfire rate.
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FUEL SYSTEM

ltem

Detecting Condition

Possible Cause -

DTC Strategy

e Calculation of engine roughness

Enable Conditions

e 150 < Mass air flow(mg/rev.) < 710

e 512 < Engine speed(RPM) < 6500

e Coolant temperature > 20°C if Start temperature < -7°
C

e 11V < Battery voltage < 16V

e Throttle Angle gradient is in predetermined range
e No injector shut off
e No rough road

Threshold
Value e Misfire= 12~54% within 200 rev.
Casel)| Diagnosis
Time : N 3
e 200 revolution or 3*200 revolution.
Threshold
Value o Misfire > 1.2% within 1000 revolutions.
Case2)| Diagnosis
Time - . .
e 1000 revolution or 4*1000 revolution

e Faulty spark plugs, high-
tension lead, or Ignition coil.
e Incorrect valve timing.

@ Uneven compression.

e Air leakage.

e Improper Fuel pressure or dirty
fuel.

e Blocked/Leaking injectors.

e Leakage between cooling
system and cylinder.

Temp.(C) Temp.(°F) Ignition primary coil (Q) Ignition secondary coil (k%)
-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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[Connection Information]

IG COIL
\ IU)UL After Main Relay Terminal Connected to Function
BV T 1 PCM Terminat 4 IG Coil control (1,4)
SvLs TR — - 1G COIL 2 PCM Terminal 5 IG Coil control (2,3)
3
S ; OUTPUT 2.3 -
= 3 Main Relay Battery voltage

Svbd A Z-1G COL
OUTPUT 1.4
55 - IG COIL
SHIELD GROUND

[CONNECTOR]
1G Coil Harness side connector PCM side terminal

71819 10[11]* | > [14] * | * [17|18| * | » |21]22]|23|@)] 5 | 4
26|27 % |2930|31(32| * [ * | « | » |37(38|39] * | * [42]43
45( * [47[48] = |50]51(52| « [54|@| 56| » | 58]59|60]61]62

64)65)66|67/68|69{70|71 7273!* 75|76177|78| * |80| 81 2'1

*lA|F|O

C114 C130-1

80301-1

iy wortE

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 troubleshoo-
ting 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, dnve 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
1] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
[iP] ENGINE 2. DTC STATUS: PRESENT
*Select engine 3. DTC READINESS FLAG :_COMPLETE
(i1} 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| [ERAS] DTAL

BOO11-2



FLA-259 FUEL SYSTEM

5. |s parameter displayed "History(Not Present) fault"?
iy NoTE

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

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

re.

B Go to "Monitor Actuation Test" procedure

U N~NoTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition sys-
tems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rom reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safe-
ty. : .

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 SCTUATION TERY BLCET

| NO. 1 INJECTOR
DURATION |UNTIL STOP KBY
HETHOD  |DEACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNKING

PRESS [STRTY, I¥F YOU aBE READY 1

l STRT ! I BIOP l B0301-2
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5. Was each cylinder's rpm drop within the same value?
YES
P Go to "Timing Inspection" procedure.

P Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection" procedure.

1 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.

1.

Remove suspect cylinder's spark plug cable.

M

Visually/physically inspect the following items:

- Damage, cracks and flashover.
3. Measure the resistance of the spark plug cable referring to specification.

Specification : 5.6kQ/m +20%

NOTE

Resistance should not be higher than 10,0000 per foot of cable. If resistance is higher than spetification, replace the
cable. v

4. s the displayed value within the specified value?

P Go to "Spark Plug Inspection " procedure.

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

-

Remove suspect cylinder's spark plugs.

N

Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Qil 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?

B Go to "Fuel Injector Inspection” procedure.
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. E5C

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
B 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.

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

Ignition "OFF".
Ignition coil connector : Disconnect. N

Visually/physically inspect the following items:

- Damage, cracks and flashover.
4. Measure the primary coil resistance between terminals 1 and 3.

SPECIFICATION :
Temp.(C) Temp.('F) Ignition primary coil (Q)
-20 -4 0.5
0 ‘ 32 0.54
20 68 058
40 104 0.62
B 60 140 0.66
80 176 0.71
100 212 0.75
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5. s resistance within the specified value?

P | o to "Timing Inspection” procedure.

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

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 miss-
ing refer to sample waveforms as below. ~

5.0 v [0

G sev BEEN [

Mlssmg Tooth

| zroorﬂ: [cufns | ijar;El [:REC;)] [ I;ENU:I A{ Zo0n | icims l‘lnxzn:o] |RECD ]:l HEN:U |

Fig.1) The square wave signal should be smooth and without any distortion.
FgQ 3)The MPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooih)

B0335-2
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3. ls the signal waveform normal?

YES
P Go to " Air Leakage Inspection " procedure

B Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

o worte

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheeltorque converter (measu-
rement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

B 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.

i = i s

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?

B Go to "Fuel System Inspection” procedure.
_NO
P Repair air leakage and go to "Verification of Vehicle Repair" procedure.

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage.
3. Startengine 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/cv, 36~50 psi)
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4. Is fuel pressure within the specified value?
YES |
B 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.

B Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair“ procedure.
&y w~oTE

1. Check if fuel line pressure decreases when accelerating quickly.

If it does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.
2. Iffuel 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. Iffuel pressure is higher than specification : Is fuel line clogged?
If it is not, replace pressure regulator.
- Ifitis, replace it.

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

2

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.

Read "DTC Status" parameter.

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

YES

B System performing to specification at this time. Clear the DTC.
_NO |

P Go to the applicable troubleshooting procedure.
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IDTC P0302 |CYLINDER2-MISFIRE DETECTED

Refer to DTC P0301.

Refer to DTC P0301.

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is de-
tected, 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% to-
tal misfire rate.

2

ltem 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 Coolant temperature > 20°C if Start temperature < -7° | e Faulty spark plugs, high-

C tension lead, or Ignition coil.

Enable Conditions | ¢ 11V < Battery voltage < 16V e Incorrect valve timing.
e Throttle Angle gradient is in predetermined range e Uneven compression.

e No injector shut off o Air leakage. .
o No rough road e Improper Fuel pressure or dirty
fuel.
Threshold e Blocked/Leaking injectors.
Value e Misfire= 12~54% within 200 rev. e Leakage between cooling
Case1) Diagnosis , system and cylinder.
Time g 200 revolution or 3*200 revolution.
Threshold

Value e Misfire > 1.2% within 1000 revolutions.
Case2) | Diagnosis
Time

e 1000 revolution or 4*1000 revolution
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Temp.(C) Temp.('F) Ignition primary coil (Q) Ignition secondary coil (k)
-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

Refer to DTC P0301.

(ih w~ortE

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 w:th this troubleshoo-
ting 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.

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
['¥] 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 DIC

B0011-2
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5.

|s parameter displayed "History(Not Present) fault"?
((h NOTE
- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

B 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" procedu-

re.

1
2
3.
4

iy w~otE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition sys-
tems 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 safe-
ty. .

2

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 BL/E7

| HO. & IHJECTOR
DURATION |UNTIL STOP KEY
HETHOD BEACTIVATION

COMDITIOR |IG.EEY OM
ENGINE RUNHING

PRESS ISTRTI, IF YOU ABE READY %
BELECT TEST ITEM USHNG UP/DOWH KEY

i STRT ; I 370 80301-2
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5.  Was each cylinder's rpm drop within the same value?

YES
P Go to "Timing Inspection" procedure.

P Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection” procedure.

[ woTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is poééibi/iiy
of engine wear. Perform compression test with pressure gauge to check the engine wear.

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.

Specification : 5.6kQ/m +20%

(h woTE

Resistance should not be higher than 10,000Q2 per foot of cable. If resistance is higher than spesification, replace the
cable. .

B

Is the displayed value within the specified value?

P Go to "Spark Plug Inspection " procedure.

_NO

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

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 forpluggap: 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?

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

» to "Fuel Injector Inspection” procedure.
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1. Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2. s the fuel injector OK?
YES
P 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 "lgnition Coil Inspection" procedure.

P Repair as nece

ssary and go to "Verification of Vehicle Repair" procedure.

wwwwww —_— o

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.(C) Temp.(’F) 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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5. Is resistance within the specified value?

b Go to "Timing Inspection" procedure.

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

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 miss-
ing refer to sample waveforms as below.

fiEsev BT EE sev -sau s.au Efsev fEsev

iCKeS 1t bl ; stsnngTooth : :’

91| |zoon] [curs [mEro] [RECD] [MENU] o [zoon| [curs] [mEro] [RECD] [MEND] [Rua | zoon| [curs| [MEro] [RECD] [HENU]

Fig.1) The square wave sngnal should be snmooth and without any distortion.
g 2 3)The MPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooth)

B0335-2
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3. Is the signal waveform normal?
_YES
P Go to " Air Leakage Inspection " procedure.

B Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

O w~ote

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (measu-
rement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

B 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.

T s

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.
P Go to "Fuel System Inspection” procedure.

| 4 Reair air leakage and go to "Verification of Vehicle Repair" procedure.

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/cm, 36~50 psi)

4. |s fuel pressure within the specified value?

B 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.

Bf Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair" procedure.
Ul woTtE

1. Check if fuel line pressure decreases when accelerating quickly.
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If it does, check fuel pump maximum pressure. If pressure is OK, check fuel line and filter for clogging.
2. Iffuel 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.

If it is, replace it.

Refer to DTC P0301.
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[DTC P0303 |CYLINDER3-MISFIRE DETECTED

Refer to DTC P0301.

Refer to DTC P0301.

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is de-
tected, 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% to-
tal misfire rate.

ltem " 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 Coolant temperature > 20°C if Start temperature < -7° | e Faulty spark plugs, high-

C tension lead, or Ignition coil.
Enable Conditions | ¢ 11V < Battery voltage < 16V e Incorrect valve timing.
e Throttle Angle gradient is in predetermined range ¢ U'neven compression.
e No injector shut off e Ar leakage. _
o No rough road e Improper Fuel pressure or dirty
fuel.
Threshold e Blocked/Leaking injectors.
Value e Misfire= 12~54% within 200 rev. e Leakage between cooling
Casel) | Diagnosis system and cylinder.
Time e 200 revolution or 3*200 revolution.
Threshold

Value e Misfire > 1.2% within 1000 revolutions.
CaseZ) | Diagnosis
Time

e 1000 revolution or 4*1000 revolution.
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Temp.(C) Temp.(°F) Ignition primary coil (Q) Ignition secondary coil (K%)

-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

Refer to DTC P0301.

iy w~ortEe

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 troubleshoo-

ting tree.

2

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.
4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu
[}l HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
Lb ENGINE

:Select engine

[PART] [ERES]

DIAGNOSTIC TROUBLE CODES
:Select F4(DTALJon 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 DIC

B80011-2
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5.

Is parameter displayed "History(Not Present) fault"?
(h ~otE

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

re.

_NO |

P Go to "Monitor Actuation Test" procedure.

1

2
3.
4

[y w~oTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition sys-
tems 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 safe-
ty.

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  B1/17

HO.1 INJECTOR
DURATION |UNTIL STOP HEY
HETHOD  DERCTIVATION

CONBITION |1G.KEY ON
ENGINE RUNNING

PRESE {8TRT1, ¥ ¥OU ARE READY ¥
SELECT TEST ITEM USING UP/DOWH KEY

i STRT ; l =T0F l 80301-2
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5. Was each cylinder's rpm drop within the same value?
_YES
P> Go to "Timing Inspection” procedure.

P Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection" procedure.

i w~ore

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is posSibi/ity
of engine wear. Perform compression test with pressure gauge to check the engine wear.

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.

Specification : 5.6kQ/m +20%

W w~ote

Resistance should not be higher than 10,0000 per foot of cable. If resistance is higher than specification, replace the
cable.

4. Is the displayed value within the specified value?
YES

P Go to "Spark Plug Inspection " procedure.
NO |

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

1. Remove suspect cylinder's spark plugs.

2. Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Qil 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.
3.  Was a problem found in any of the above areas?

P Repair as necessary and go to "Verification of Vehicle Repair" procedure.
NO

Go to "Fuel Injector Inspection” procedure.
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1. Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2. s the fuel injector OK?
YES
B 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.

P Repair as necessary and go to "Verification of Vehicle Repair" procedure.
5 7 : ¢ s = s ST

Ignition "OFF".

1.
2. Ignition coil connector : Disconnect. »
3. Visually/physicaily inspect the following items:

- Damage, cracks and flashover.
4. Measure the primary coil resistance between terminals 2 and 3.

SPECIFICATION :

Temp.(TC) Temp.('F) 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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5. s resistance within the specified value?

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 miss-
ing refer to sample waveforms as below.

5.0V BES

i Missing Tooth

.......................................

| [zoon| [cus] [rEmo] [BEcD] [MENU]

J81 | zoon| |cugs | [nEno| [RECD] [MENU] e [zoon| |curs) [MEMo] [RECD] [MENU]
3

Fig.1) The s%uare 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(rissing tooth)

B0335-2



FLA-279 FUEL SYSTEM

3. Is the signal waveform normal?

} Go to " Air Leakage Inspection " procedure.
_NO

B Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

{4 w~ortE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/ftorque converter (measu-
rement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A”".

B 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.

o s

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?

P Go to "Fuel System Inspection" procedure.
_NO_
P Repair air leakage and go to "Verification of Vehicle Repair” procedure.

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/cm, 36~50 psi)
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4. Is fuel pressure within the specified value?

YES

P 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.

P Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair" procedure.
NOTE

A. Check if fuel line pressure decreases when accelerating quickly.

- Ifitdoes, 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. Iffuel pressure is higher than specification : Is fuel fine clogged?
- Ifitis not, replace pressure regulator.
- Ifitis, replaceit.

Refer to DTC P0301.
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IDTC P0304 |CYLINDER4-MISFIRE DETECTED

Refer to DTC P0301.

The PCM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is de-
tected, 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% to-
tal misfire rate.

ftem 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 Coolant temperature > 20°C if Start temperature < -7° | @ Faulty spark plugs, high-

C tension lead, or Ignition coil.
Enable Conditions | ¢ 11y < Battery voltage < 16V e Incorrect valve timing.
e Throttle Angle gradient is in predetermined range ¢ U.neven compression.
e No injector shut off e Air leakage. _
e No rough road @ Improper Fuel pressure or dirty
fuel.
Threshold e Blocked/Leaking injectors.
Value e Misfire= 12~54% within 200 rev. e | eakage between cooling
Casel) | Diagnosis system and cylinder.
Time @ 200 revolution or 3*200 revolution.
Threshold

Value e Misfire > 1.2% within 1000 revolutions.
Case2) | Diagnosis
Time

e 1000 revolution or 4*1000 revolution.
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Temp.(TC) Temp.('F) Ignition primary coil (Q) Ignition secondary coil (k&)
20 -4 0.5 7.7
0 32 0.54 ‘ 84
20 68 0.58 9.1
40 | 104 0.62 - 98
60 140 0.66 10.5
80 176 0.71 11.2 o
100 212 0.75 119

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 troubleshoo-
ting 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.

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
[Z] 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 DIC

6. OP.HOUR AFTER ERASURE OF DTC

B0011-2
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5. Is parameter displayed "History(Not Present) fault"?
( wote

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

YES

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

P Go to "Monitor Actuation Test" procedure.

oo o

(4 wortEe

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition sys-
tems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rom reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safe-
tyﬁ 9

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.

Ao b o=

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 1. MIL STATUS
[Z] ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
L—P DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1

:Select F4(DTAL)on the function bar| 5 op HOUR AFTER DETECTION OF DIC

6. OP.HOUR AFTER ERASURE OF DTC

B0O11-2
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5. Was each cylinder's rpm drop within the same value?
P Go to "Timing Inspection" procedure.

B Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Spark plug cable Inspection” procedure.

oy worte

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.

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.

Specification : 5.6kQ/m +20%

1 w~orte

Resistance should not be higher than 10,000Q per foot of cable. If resistance is higher than spetification, replace the
cable. .

Is the displayed value within the specified value?

>

P Go to "Spark Plug Inspection " procedure.

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

DR : S

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?

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

P Go to "Fuel Injector Inspection” procedure.
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1. Check the fuel injectors for clogging or any restrictions.

Test Condition : Ignition "OFF".
Specification : No clogging and restriction.

2. |s the fuel injector OK?

=
B 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.

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

1. lgnition "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.(C) Temp.('F) 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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EBKDO00Z2H
5. Is resistance within the specified value?
_YES
B Go to "Timing Inspection” procedure.

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

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 miss-
ing refer to sample waveforms as below.

5.6 U 5.8V 5.8 v RN

: Missing Tooth

' "; z:oon] [CU:IT8| :| MEI:10| IZRE(ﬁ [r:mnu:] .] zoo:n} IC:URS |:1HEI1:0| ]RECDI:LHEI‘;UJ

Fig.1) The s%uare 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(missing tooth)

B0335-2
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3. Is the signal waveform normal?
YES
P Go to " Air Leakage Inspection " procedure.

B Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

i w~orte

Airgap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/forque converter (measu-
rement "A") and from mounting surface on sensor fo sensor tip (measurement "B") subtract "B" from "A".

B 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.

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?

P Go to "Fuel System Inspection" procedure,
_NO |
P> Repair air leakage and go to "Verification of Vehicle Repair" procedure.

LB . .

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2. Installa fuel’pressure gage.
3. Startengine 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/cm, 36~50 psi)
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4. Is fuel pressure within the specified value?

YES

P 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.

P Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair"” procedure.
{3 ~ote

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.
- MKitis, replace it.

Refer to DTC P0301.
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|[DTC P0315 |SEGMENT TIME ACQUISITION INCORRECT

EGQES018

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.

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 dur-
ation 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.

ltem Detecting Condition Possible Cause
DTC Strategy e Monitor segment time adaptation
e Engine speed is between 2000 and 3000 rpm after e Improperly installed target
Enable Conditions | finishing segment time adaptation wheel
e No relevant failure e Contact resistance in
connectors

Threshold Value e Segment adaptation value = 5/1000

Diagnostic Time
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& wore

If any codes relating to CKPs are stored, do ALL REPAIRS associated with those codes before proceeding with trou-
bleshooting.

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

2. 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.

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
[iP] ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : i

‘Select FA(DTAL)on the function bar| 5 op HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

BOO11-2
5. Is parameter displayed "History(Not Present) fault"?

(h w~ore

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

P 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.

P Go to "Component Inspection” procedure.

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 miss-
ing refer to sample waveforms as below.
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Bl s.ev B 5.0 v FEisev FiE]s.8 v i s.e v B 5.0 v
Pl igest b T R

g Tooth~_

[zoon | [curs | [mEwo| [RECD] [MENU]

D] oot |cuns| [Evo] [RECD] [MENU] ! [zoon] [curs]| [mEmo] [RECD] [MENU]

Fig.1) The s?;uare 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(rrissing tooth)

B0335-2
3. s the signal waveform normal?

B Go to " Verification of Vehicle Repair " procedure.

 NO_

P Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step. »

{3 w~oTE

¥

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheelftorque converter (measu-
rement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

B 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.

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

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.

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

B System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.
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[DTC P0325 [KNOCK SENSOR 1 CIRCUIT MALFUNCTION (BANK 1) |

Knock Sensor

EGQEBO10O

A

The knock sensor is attached to the cylinder block and senses engine knocking. The sensor contains a piezoelectric
element that converts vibration (or noise) into voltage signal and sends this signal to PCM. With input signals from cam-
shaft position and crankshaft position sensor, PCM can identify which cylinder is knocking. PCM dilters vibrations and
determines if the vibrations are knocking signal. The Engine Control Module (PCM) uses this signal to suppress knock-
ing by retarding ignition timing. The PCM will set a code (Malfunction Indicator Lamp will Not turn on) if during two driv-
ing cycles the Knock sensor's output voltage falls below minimum threshold. This code indicates an unexpected vibrat-
ion is being read by the Knock sensor or PCM under normal engine operation.

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 thresh-
old, the DTC P0325 is set too.

ltem Detecting Condition Possible Cause
DTC Strategy e Voltage Range Check

e Engine speed > 2700 rpm e Open/short in signal or ground
Enable Conditions | ® Engine load >440mg/rev. circuit

e No relevant failure e Contact resistance in

- - - < connectors
Threshold Value ac%\fierence between sensor signal and noise level e Faulty knock sensor

Diagnostic Time e 10 seconds
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FUEL SYSTEM

[Connection Information]

PCM
Knock Sensor
2 [54 - GND
J |
[fo - KNOCK
SENSOR
SIGNAL

[CONNECTOR]
KNOCK SENSOR Harness side connector

Terminal Connected to Function
1 PCM Terminal 10 Sensor Signal
2 PCM Terminal 54 Sensor Ground
PCM side terminal
61718 9611 * 1k 14 * [ * 1718 * | * [21]122]23]|24 5‘4
* [26]27| % {29]30(31]32| * * | %« |37|38|39] % | x |42|43
* |45] % |47]148] % |50|51|52 *'5556 +* |58159(60| 61|62 8
* (64]65|66|67168|69{70(|71 72|73 * |75(76177|78| * | 80| 81 2'1
C130-1

B0325-1

iy w~oTE

L

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.
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

,—bm ENGINE
:Select engine

1)

DIAGNOSTIC TROUBLE CODES
:Select FA(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

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

BOO11-2
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5. Is parameter displayed "History(Not Present) fault"?
Uy w~otE

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

P 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.

P Go to "W/Harness Inspection" procedure.

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

Ignition "OFF".
Disconnect Knock sensor and PCM conneciors.
Measure resistance between terminals 2 of the sensor harness connector and 54 of the PCM harness connector.

Specification : Approx. 0Q

<C119>

1. Sensor Signal
2. Sensor Ground

6171819 1OJ11]*|*[14]* |1718**212223245|4
* |26]27] * |29]30}31{32] x | » * [37]38{39) * | * [42]43
* |45] = |47]48] * |50]51[52] * 55156} = | 58] 59]60] 61|62
* 164165]66167168{69)70|71]|72{73| * §75|76]77] 78] * | 80} 81 2|1
80325-2
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4. s resistance within the specification?

YES

| g Goto "Signal Circuit Inspection” procedure.
P Check for an open in the ground circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedur-

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

<C119>

1. Sensor Signal
2. Sensor Ground

7§819 11**14**1718**212223245‘4 o
26]27) * }29§30131§32) + § « | * j * [37]3B|39] * § * j42]43
45} * 147548} » §50]51]52] « |54]55]56] * | 58] 59}60}61]62
64165(66167]68]69§70§71§7273] * |75}76}77] 781 * | 80] 81 2|1
B0325-3

LR SRR 1]

2) ls resistance within the specification?

B Go to next step as below.

_NO

» 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

<C119>

1. Battery Voltage
2. Injector Operation

- B80325-4
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2) s resistance within the specification?

YES
P Go to next step as below.

P 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. OV

<C119>

1. Battery Voltage
2. Injector Operation

B0325-5

3) Is voltage within the specification?

YES
P Go to "Component Inspection" procedure.

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

1. Component resistance inspection.
1) Ignition Off.
2) Disconnect knock sensor connector.

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

Specification : Approx. 5M2 at 20°C (68°F)
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2. Output signal inspection.
1) Rerhove 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 volit 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 lb-ft)

4. Has a problem been found?

B 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" proc-
edure.

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

o o e s

T

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

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
P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.
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[DTC P0335 [CRANKSHAFT POSITION SENSOR CIRCUIT MALFUNCTION

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 lo-
nger signal. The PCM calculates engine RPM by using the sensor’ s signal and controls the xnjectlon duration and the
ignition timing. Using the signal differences caused by the longer slot, the PCM identifies which cylinder is at top dead

center.

.

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.
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FUEL SYSTEM

ITEM

DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

e Check Crankshaft Signal Switching

Enable Conditions

e Camshaft position sensor signal is valid
e 6V < Battery voltage < 16V

e Open or short in signal, ground
or power supply circuit

e No Crankshaft Teeth detected after 4 Camshaft e Contact resistance in
Threshold | signal transitions connectors
Value e Crankshaft teeth detected but synchronization is not e Damage to the connecting
Case 1 ‘ successful flange/flywheel
: . e Misadjust crankshaft and
Dlagn05|s e 2 revolutions camshaft pulley position
Time e Faulty CKP sensor
Th\;e;::ld e Number of Crankshaft Teeth is not correct
Case2
Diagnosis .
Time e 2.5 revolutions

CKPS

0@Q) ¢

[CONNECTOR]

PCM [Connection Information] .
Terminal Connected o Function
3 E7 -GND 1 Main Relay Battery Voltage
2 PCM Terminal 29 CKPS signal
{29 - CKPS 3 PCM Terminai 27 Sensor ground
SIGNAL
! = After Main Relay
CKPS Harness side connector PCM side terminal
617|819 (10|11 *[* |14 % | * |17(18] * | * |21]22]|23]|24 5|4
- * [26/@| « |@|30({31|32| * * |37138|39| * | * |42{43 3
* |45| % [47]48| * |50|51|52| = |54|55|56( « |58|59|60(61|62
N TN
- — *64656667686970717273*75767778*80812i1
C101 C130-1

B0335-1
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Fig.1) The s%iare wave sngnal should be smooth and without any distortion.
Fg 2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(rissing tooth)

80335-2

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

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 conditiens 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
ENGINE
:Select engine

|—> DIAGNOSTIC TROUBLE CODES
:Select FA(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

(=>4 B IS

B0011-2



FLA-301 FUEL SYSTEM

5. Is parameter displayed "History(Not Present) fault"?
iy w~orte

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

- Presentfault: DTC is occurring at present time.

YES

P 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.

P> Go to next step as below.

S

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?

}j{Eﬂgﬁ

P Repair as necessary and go to "Verification of Vehicle Repair" procedure.
' NO

7 Go to "Power Supply Circuit Inspection" procedure.

1. Ignition "OFF".

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+

<C101>

1. Battery Voltage
2. CKPS Signal
3. Sensor Ground

— 80335-3
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5. Is voltage within the specification?
_YES
P> Go to "Ground Circuit Inspection" procedure.

P 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.

1. Ignition "OFF".
2. Measure resistance between terminal 3 of the sensor harness connector and chassis ground.

Specification : Approx. 0Q

<C101>

1. Battery Voltage
2. CKPS Signal
3. Sensor Ground

B0335-4

3. Is resistance within the specification?
_YES
P Go to "Signal Circuit Inspection" procedure.

P Check for an open or short to battery in the ground circuit.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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,; 5Nf:';:,»EQQED“25A9DF s

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

<C101>

1. Battery Voltage
2. CKPS Signal
3. Sensor Ground

<C130-1>

78] Jdoai] el wfraf ] o livj1a] x| =21
* 30]31)32] % |+ | x| # |37]38]39]| %
45*47%* 50]51) 52] » [54{55]56] « | 58] 59
64)65]66|67]68]69]70] 71{72]73] » |75} 76] 77|78

23]24] 5] 4

61]62]
gsojs1] 2]1
5

*lafdjo
-
]
L k21 K 1S

0335-5

3) Is resistance within the specification?
YES .

P Go to next step as below.

B 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

<C101>

1. Battery Voltage
2. CKPS Signal
3. Sensor Ground

- B0335-6

2) Is resistance within the specification?
P Go to next step as below.

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

<C101>

1. Battery Voltage
2. CKPS Signal
3. Sensor Ground

— B0335-7
3) Is voltage within the specification?

YES
P Go to "Component Inspection” procedure.

m 2

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

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. Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is miss-
ing.

Bl s.ov BlER (B8] 5.0 v Efsav -5au fEsev

1
N
i
3
H

oy [zoon] [curs| [mEno] [RECD] [MENU] e | zoon] [curs| [MEmO| [RECD] [MENU] 88 [zoon| [curs| [rEro] [RECD] [nENU]

Fig.1) The s%uare wave SIQnaI should be smooth and without any distortion.
Fg 2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(missing tooth)

B80335-2
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4. |s the signal waveform normal?

YES

B 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.

P Remove CKP and calculate air gap between sensor and flywheel/torque converter. Readjust as necessary and go
to next step.

(h worte

Air gap [0.3~1.8 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/forque converter (measu-
rement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

B If fail to synchronize with CMP sensor, readjust timing system and go to next step.
P Check CKPS for contamination, deterioration, or damage. Substitute with a known-good CKPS and check for pr-
oper operation. If the problem is corrected, replace CKPS and then go to "Verification of Vehicle Repair” procedure.

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 FA(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. R

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

b System performing to specification at this time. Clear the DTC.
_NO
B Go to the applicable troubleshooting procedure.



DTC TROUBLESHOOTING PROCEDURES FLA-306

IDTC P0340 |CAMSHAFT POSITION SENSOR CIRCUIT MALFUNCTION

The Camshaft Position Sensor (CMPS) is a sensor that detects the compression TDC of the NO. 1 cylinder.

4
The CMPS consists of a hall type sensor and a target on the end of the intake camshaft. ,

When the target triggers the sensor, the sensor voltage is 5V. If not, the sensor voltage is 0V. These CMPS signal is
sent to the PCM and the PCM uses the CMPS signal for synchronizing the firing of sequential fuel injectors.

e

The PCM monitors the camshaft sensor signal transition position which must change only once per crankshaft revoluti-
on.

If no camshaft signal is detected while crankshaft signal is detected, the PCM sets DTC P0340.
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ITEM DETECTING CONDITION . POSSIBLE CAUSE

DTC Strategy e Check camshaft signal switching e Open or short in signal

ground or power supply circuit.

" e No crankshaft position sensor signal error e Contact resistance in
Enable Conditions | & &/ ¢ Battery voltage < 16V connectors.
: — e Misadjust crankshaft and
e No signal switching o camshaft pulley position.
Threshold Value eRising/falling camshaft edge not within defined e Faulty CMP sensor.

window : -5 ~ +5 teeth

Diagnostic Time e 40 revolutions

CMPS PCM [Connection Information]
3 - Terminal Connected to Function
{30- GND 1 ’ Main Relay - Battery Voltage
@ D 2 5. OMPS 2 PCM Terminal 72 CMPS signal
= SIGNAL 3 PCM Terminal 30 Sensor ground
1 g After Main Relay ®

[CONNECTOR]

CMPS Harness side connector PCM side terminal

17[18] * | * |21|22|23|24| 5| 4
26(27| » [29|@]31(32| » * |37|38]a0] # | « [42]43
45| « |47]a8| « [50]51|52] » |54]55]56] « [58]59[60[61]62
64|65 |66|67|68|69|70(71|@|73| * |75|76|77| 78] * |80[81] 2| 1

718|9|10{11]|* | * |14

* 1 H | %

LR I B I e >)

L g
V<
—

ci01 C130-1

B0340-
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Fig.1) The s%uare wave signal should be srmooth and without any distortion.
Fig2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(rrissing tooth)

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.

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’ 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

B0O11-2

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

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

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

NO_

B Go to next step as below.

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

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

s

Ignition "OFF". ’
Disconnect CMP sensor connector.

Ignition "ON" & Engine "OFF".
Measure voltage between terminal 1 of the sensor harness connector and chassis ground.

Ao N -

Specification : Approx. B+

<C101>

1. Battery Voltage
2. CMPS Signal
3. Sensor Ground

- B0340-2

5. Is voltage within the specification?

1 4 o to "Ground Circuit Inspection” procedure.

B 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.
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1. Ignition "OFF".

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

Specification : Approx. 0Q

<C101>

1. Battery Voltage
2. CMPS Signal
3. Sensor Ground

— B0340-3

3. Is resistance within the specification?
YES
P Go to "Signal Circuit Inspection" procedure.
B Check for an open or short to battery in the ground circuit.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

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

<C101>

1. Battery Voltage
2. CMPS Signal
3. Sensor Ground

61778 0 Jto]11] % | »]1a]§f#[17]18] » | * [21]22]23]24] 5] 4

* 126{27} * |29]30]31]32] » % | # |37]38)39] * | % j42]43

% |45 = |47]as] = |50[51152] k [5455]56] * [58]sa]s0[e1]e2] °

* |e4]6s5 |66 67|68]69|70] 71} 7a]73] # |75|76|77]78] * |eo[8i] 2 [ 1
0340-4
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3) s resistance within the specification?

YES

B Go to next step as below.

_NO

P> 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 the sensor harness connector and chassis ground.

Specification : Infinite

<C101>

1. Baitery Voltage
2. CMPS Signal
3. Sensor Ground

- B0340-5

2) s resistance within the specification?

P Go to next step as below.

4 Reair 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

<C101>

1. Battery Voltage
2. CMPS Signal
3. Sensor Ground

Ju—— B0340-6



DTC TROUBLESHOOTING PROCEDURES FLA-312

3) Is voltage within the specification?

YES

P Go to "Component Inspection” procedure.

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

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.
Bl s.ev G 5.8 v G sev 8 (& 5.8 v O 5.0 v BER [
PoLob /CKF'S f Mnssmg ToothN' : A A

[0 [zoon| [curs] [meno] [REcD] [MENU) o8 |zoon| [curs| [MEwo| [RECD] [HENU] |zoon] [curs| [mEmo] {RECD] [MEND)

g.1) The s%uare wave signal should be srmooth and without any distortion.
Fg 2 3)The MPS falling(rising) edge is coincided with 3~5 tooth of the CKP fromone longer signal(rrissing tooth)

80335-2

4. s the signal waveform normal?

B 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.

P 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 know-
n-good CMPS and check for proper operation. If the problem is corrected, replace CMPS and then go to "Verification
of Vehicle Repair" procedure.



FLA-313 FUEL SYSTEM

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

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.
Is parameter displayed "History(Not Present) fault"?
_YES
System performing to specification at this time. Clear the DTC.

Go to the applicable troubleshooting procedure.



DTC TROUBLESHOOTING PROCEDURES FLA-314

IDTC P0420 |CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK1)

Threeway Catalyst Converter

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 cohtents (rich air mixtur-
e). 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. :

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.



FLA-315 FUEL SYSTEM

ITEM DETECTING CONDITION - POSSIBLE CAUSE

e Comparison of the signal ratio of upstream and

DTC Strategy downstream O2 sensor in a load and speed range.

e Coolant temperature > 74°C(165°F)
e 400°C(752°F) < Catalyst temp. model < 900°C(1652°F

e 5km/h(3MPH) < Vehicle speed < 180km/h(112MPH) | o Exhaust gas leaks

Enable e 200 < Mass air flow(mg/rev.) < 700 e Faulty rear HO2S
Conditions e Engine speed < 3400rpm e Faulty three way catalyst
e 11V < Battery voltage < 16 converter

e Lambda regulation active
e Canister purge valve not in CLOSE state
e Catalyst purge after fuel cut-off finished

e No relevant failure
Threshold Value e Averaged malfunction index > threshold value

Diagnostic Time e 110 lambda controller cycles

(h w~oTE : .

»

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Elow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshoo-
ting tree. ,

1. 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.

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—P ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG :_COMPLETE
L—> 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

B80011-2



DTC TROUBLESHOOTING PROCEDURES FLA-316

5. Is parameter displayed "History(Not Present) fault'?
) w~ortEe

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

YES

B 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" procedu-
re.

P Go to "Exhaust System Inspection" procedure.

-

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

P Go to "Rear HO2S Inspection " procedure.

-

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

B Go to "TWC Inspection " procedure.



FLA-317 : - FUEL SYSTEM

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.

3. Was a problem found? ‘

| VES |

‘ Replace TWC and go to "Verification of Vehicle Repair" procedure.

NO

B 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.

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.

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

P System performing to specification at this time. Clear the DTC.

 NO_

B Go to the applicable troubleshooting procedure. -




DTC TROUBLESHOOTING PROCEDURES

FLA-318

|DTC P0444 |[EVAP. EMISSION CTRL. SYSTEM-PURGE CTRL. VALVE CIRCUIT OPEN |

PCSV

Flow (m¥h)

i L

200 400

Differential Pressure (mbar)

! . L
600 800

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 en-
gine 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.

ITEM

DETECTING CONDITION

POSSIBLE CAUSE

DTC Strategy

e Driver stage check

Enable Conditions

e 10V < Battery voltage(V) < 16
e 2% < Canister purge duty < 98%

Threshold Value

e Open in PCSV harness.
e Contact resistance in
connectors.

e Open circuit

e Faulty PCSV.

Diagnostic Time

e 3 sec.

Temp.(TC) Temp.('F) | PCSV Resistance(Q) Temp.(TC) Temp.('F) PCSV Resistance(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




FLA-319 FUEL SYSTEM
SCHEMATIC DIAGRAM . €05090CF
PCM [Connection Information]
PCSV 2 [36 - PCSV Terminal Connected to Function
X‘;@_ 1 ‘ 1 Main Relay Battery Voltage
———————> After Main Relay 2 PCM Terminal 26 PCSV operation
[CONNECTOR]
PCSV Harness side connector PCM side terminal
67891011**14**1718**212223245|4
* @27 % |29|30|31|32| « | * | = | » [37[38|39| « [ « [42|43
* |45| % {47148 = |50|51|52] = |54|55|56| » |58|59|60(61}62 8
* |64|65|66|67(68|69(70|71{72|73| * |75|76|77|{78| * | 80|81 2[1
C130-1

i wote

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.

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
I—bm ENGINE
:Select engine

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

1. 4 AMBIENT CONDITIONS

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

BOO11-2



DTC TROUBLESHOOTING PROCEDURES FLA-320

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

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

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

re.

1. Ignition "OFF".
2. Disconnect PCSV connector.
3. Measure resistance between terminals 1 and 2 of the PCSV connector(Component side).

Specification : Approx. 24.5~27.5Q at 20°C(68°F)

Temp.(C) Temp.(°F) PCSV Resistance(Q) Temp.(C) Temp.('F) PGSV Resistance(Q)
-20 -4 20~24 40 104 . 256~29
0 32 22 ~26 60 140 27 ~ 31
20 68 24 ~28 80 176 29~ 33
<C106>

1. Battery Voltage
2. PCSV Operation

B0444-2

4. Is resistance within the specification?

P Go to next step as below.

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



FLA-321 - FUEL SYSTEM

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

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

B Go to "Power Supply Circuit Inspection” procedure.

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 1 of the PCSV harness connector and chassis ground.

Specification : Approx. B+

<C106>

1. Battery Voltage ®
2. PCSV Operation .

B0444-3

3. Is voltage within the specification?

"YES |

P Go to "Control Circuit Inspection" procedure.

B> Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair" proc-
edure. :



DTC TROUBLESHOOTING PROCEDURES FLA-322

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

1. Battery Voltage
2. PCSV Operation

<C130-1>

8o lohi]«}laf«]«|17]i8] = | » |21]22]23]24] 5] 4
27] » |2ofao 3132y » [+ | + | » [37]38]3s] + | = [42]43
45 « J47]48] « | 50]51]52] « |54]55]56] + | 58] 59fe0[61]62]
64]65 |66 |67]e8es]70]71]72]73] * 175]76| 77| 78] * [ec]s1] 21 1

©

* x-l:(-o;

@
=]

4. Is resistance within the specification?

= .
B 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.

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

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

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. ’ '

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

YES
B System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.



FLA-323 : FUEL SYSTEM

IDTC P0445 [PURGE CONTROL SOLENOTOCNBR VALUE CIRCUIT SHORTED

Refer to DTC P0444.

e.

ITEM DETECTING CONDITION ‘ POSSIBLE CAUSE
DTC Strategy e Driver stage check ' -

e 10V < Battery voltage(V) < 16
e 2% < Canister purge duty < 98%

e Short in PCSV harness.
e Contact resistance in
connectors.

Threshold Value | e Short to ground or Short to Battery e Faulty PCSV.
Diagnostic Time e 3 sec. e

Enable Conditions

f Temp.(C) Temp.('F) | PCSV Resistance(Q) Temp(TC) . Temp.("F) | PCSV Resistance(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

Refer to DTC P0444.

Refer to DTC P0444.

Refer to DTC P0444.

Refer to DTC P0444.



DTC TROUBLESHOOTING PROCEDURES FLA-324

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 1 of the PCSV harness connector and chassis ground.

Specification : Approx. B+

<C106>

1. Battery Voltage
2. PCSV Operation

B80444-3

3. s voltage within the specification?
YES
P Go to "Control Circuit Inspection" procedure.
B Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair" proc-
edure.

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 connec-
tor.

Specification : Approx. 0Q

<C106>

1. Battery Voltage
2. PCSV Operation

<C130-1>
6ifls]efrofrif* |« Hal+]+]i7]is] « |+ Jor]oof2a]24] 54
* J28]27] » |2o]30f31]32] « [ | + |« [a7]asfac] « | « [42]43

+ §45] « Ja7]as| = [s0]51]52] = [54]55]56] « [58] 50} 60l 61]62
+ |84]ss]s6|67]e8]6{70] 71]72]73] * J75}76]77] 78] * [eofa1} 2 T+

0444-4
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4) s resistance within the specification?

YES
P Go to next step as below.

P 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. OV

<C106>

1. Battery Voltage
2. PCSV Operation

- B0445-4 .

YES
B 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” proc-
edure.

> Repair as necess

Refer to DTC P0444.



DTC TROUBLESHOOTING PROCEDURES FLA-326

[DTC P0501 [VEHICLE SPEED SENSOR RANGE/PERFORMANCE

Wheel Speed Sensor

_EGQE502B

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 alsa 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.

G

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 thre-
shold during the predetermined time.



FLA-327 | FUEL SYSTEM

ITEM DETECING CONDITION POSSIBLE CAUSE

DTC -
Strategy e Plausibility check

e Engine speed >2100 rpm
¢ Engine load > 250 mg/rev.
Enable e Coolant temperature > 60°C(140°F)

Caset) | CoNdiions | o 40y < Battery voltage < 16V
e No fuel shut-off
$2lr§:hold ;nv?:;cllsasdpeed=0 with high engine speed and o Open or short in hamess
g e Contact resistance in
Diagnostic connectors
Timge e 60 seconds e Faulty wheel speed sensor
DTC .
Strategy e Electrical check
Enable e Vehicle speed > 0
Case2) Conditions | e 10V < Battery voltage <16V
Threshold | ¢ PCM detects abnormal input voltage of the signal
Value circuit ,
Diagnostic ’

Time e 10 seconds




DTC TROUBLESHOOTING PROCEDURES

FLA-328

[With ABS/TCS, ESP]

[Connection Information]

PCM
ABS 3 Terminal Connected to Function
CONTORL -[39 - WSS SIGNAL 3 PCM Torminal 39 WSS signal
MODULE
5 PCM Terminal 39 WSS signal
ESP
CONTORL 5
MODULE
[CONNECTOR] .
PCM side terminal
6]7]8[9f10]11]* [ * [1a] « [« [17]18] » | « [21]22]23]24] 5 |4
* |26(27| * |20]30|31]32| % [ * [ % | x |37|38|@| « | * (42|43 3
% |45 * [47{48| = {50]51|52]| « |54{55|56| « |58|59|60|61|62
* |64165(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 1 - Terminal Connected to Function
[i7 - WSS SIGNAL (-) -
@ 1 PCM Terminal 17 WSS signal (-)
2 EB - WSS SIGNAL (+) 2 PCM Terminal 18 WSS signal (+)
[CONNECTOR]
PCM side terminal
6 7]8]oo]11]*[*[1a] « ]+ [@|@] | « |21]22]23]24] 5 |4
% |26(27| * |29{30131|32| * |« | * | = |37(38|39| « | * [42|43 3
* |45| * [47{48] x |50]51|52] = |54|55|56] « |58|59|60|61|62
* |64(65(66(67|68|69{70|71]72173| * {75|76|77{78| * | 80|81 2|1
C130-1
[SCHEMATIC DIAGRAM (ll) - Except Europe] [Connection Information]
PCM Terminal Connected to Function
3 PCM Terminal 39 VSS signal
Vehicle Speed Sensor | [38 - vSS SIGNAL
[CONNECTOR]
PCM side terminal
617|819 [10}11]|* | * {14 % | * |17{18] * | * [21]22123|24 5[4
* |26]27| * |29130|31{32| x| « | « | » |37|38|@ | ~ | x | 42|43 3
* |45 % (47148 % [50]51152| » |54|55|56| « |58(59{60{61|62
* 164|65|66{67168|69|70171({72(73| * |75|76|77|78] * | 80|81 2|1

C130-1

BO50T-1



FLA-329 FUEL SYSTEM

i

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

2. 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.

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
'-»m 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

B0O11-2
5. |s parameter displayed "History(Not Present) fault"? .
( w~otE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
| YES
B Fault is intermittent, caused by poor contact in the sensor's and/or PCM's connector or was repaired and PCM

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

re.

- NO

B [Europe & with ABS] Go to "Monitor Scan tool Data" procedure.
» [Europe & without ABS system] Go to "Signal Circuit Inspection[Without ABS]" procedure.

B [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.

1. 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.

Specification : 10km/h or more(6mph or more)




DTC TROUBLESHOOTING PROCEDURES FLA-330

4. s value within the specification?
YES |
eel speed sensor is OK. Go to "Signal Circuit InspectionfWith ABS]" procedure.

B Check for open or short circuit between wheel speed sensor(FR) and ABS(or ESP) control module. B If problems
are found, repair as necessary and go to "Verification of Vehicle Repair" procedure.

P 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°C(68°F)

P Replace wheel speed sensor as necessary and go to "Verification of Vehicle Repair' procedure.

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

<C130-1> .
<C130-1>
sf7yslafiof11]* Fxl1a] »] » Fi7]isf « | » [21]22]23]24f 5] 4
_“..ZILFJE'““"l"”‘“"*z’z““z‘il.‘?. + §26§27) » [29]30]31f32] » § + | # | » [37]38 | *{42]43]
NEED ano 28 L1 L2 21 » [45] « Ja7}48] * |50f51]52] » Jasf = [} | s °
« [as] « J47]48 ’solsvlsz!t 54 RINBEAR * 154 * 175 * 1
_:_s4|ssiw 57)sefeof70]71}72]73 76} | J78] * Jeolai] 2| 1 S R L ! |75| [rs] »feoferf 2]
39. WSS Signal C 2
P o
<E39> 3 35 LB

.EEIIE.EIIIIEEI
B0501-2 , 80501

4) lIs resistance within the specification?

P Go to next step as below.

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



FLA-331 FUEL SYSTEM

2. Check for short to ground in circuit.
1) Measure resistance between terminal 39 of the PCM harness connector and chassis ground.

Specification : Infinite

« | * |21} 22 23]24] 5] 4
37|38|B8] « | * |42[43
56] « | | |59]60]61]62
75| 76] | |78] = [sofsif2 |1

39. VSS Signal @

6]7]alo]o]11]*]*]14
« [26f27]  |29]30] 31} a32] *
¥
*

*
*
3
—
@

*
*

45) * }47148| = [50§51]52] » |54
64]65)66]67)68169}70}71]72{73

RS

B80501-4
2) s resistance within the specification?
 YES
B 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” proc-
edure.

2

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

[WIO 4WD]

- Terminal 1(sensor) & Terminal 17(PCM)

- Terminal 2(sensor) & Terminal 18(PCM)
<E32>

1. WSS Signal(-)
2. WSS Signal(+)

s]7]8 9]0l 22[23]04] 5] 4
« [26]27] * [2]30 * [42]43

« |45 * [47[48] = B
« [64f65]66] 67|68 = |sofst] 2|1

86501-5
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[WITH 4WD]
- Terminal 3(sensor) & Terminal 17(PCM)
- Terminal 4(sensor) & Terminal 18(PCM)

<E36>

3. WSS Signal(-)
4. WSS Signal(+)

<C130-1>

sl7]8fsliof11 * B7IER] « | « |o1]22]23]24] 54
2627} « |2o]aofa1}aaf « | » | « | » |37]38]30] » | » J42|43
+ |47]48] * |50]51]52] * |54]55[56] + | |59{60f61]62
84]es|es]e7fes]60]70]71]72{7a] = |75]76] |78] * Jeosi] 2] 1

LS ES R
B
o

B0501-6

4) Is resistance within the specification.
YES
B Go to next step as below.

P 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

<C130-1>

617|819 10J11f*|*|14] *
26|27] * [29]30]31}32| *
45) % 47|48} * [50{51]52] * |54
64165]66|67}68}69}70{71}72]73

* |21]22|23)24f 5| 4
1[38]3s] * | = [42[43
+ |58] 59|60 61]62
76}77{78] * | 80|81} 2] 1

*
*

LA B2 K

17. WSS Signal(-)
18. WSS Signal{+) Q

B0501-7

3) Is resistance within the specification?

YES |

P 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® proc-
edure.

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

Read "DTC Status" parameter.

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

YES

B System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.
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IDTC P0506 |IDLE CONTROL SYSTEM - RPM LOWER THAN EXPECTED

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 actuatoy is increased mome-
ntarily to raise the idling speed. .

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.

ltem Detecting Condition . Possible Cause

e Monitor deviation between target idle speed and actual

DTC Strategy engine speed

e Vehicle speed=0 . e Restriction in intake or exhaust
e Coolant temperature >74°C(165°F) system.
e Throttle angle: closed e Carbonustment of the
Enable Conditions | ® 20seconds after engine start. accelerator cable.
e Engine load <1000mg/rev. e Contact resistance in
e 10V < Battery voltage <16 connectors.
e No relevant failure e Faulty ISC valve.

e Target idle speed-Engine speed > 100rpm (Engine

Threshold Value
speed too low)

Diagnostic Time e 16 seconds.
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FUEL SYSTEM

TPS
Throttle Position Output Voltage
C.T (IDLE) 0.2~0.8v
W.0.T 43~48V
ICA COIL #1 (OPEN)
Temp.(C) Temp.(°F) ICA Coﬂ(#ég) (OPEN) Temp.(C) Temp.(°F) ICA Conl(ag) (OPEN)

-20 -4 9.2~10.8 40 104 12.0~13.6

-10 14 9.7~113 50 122 12.4 ~14.0

0 32 102 ~11.8 60 140 12.9~14.5

10 50 106 ~12.2 70 158 13.4~15.0

20 68 11.1~127 80 176 13.8 ~15.4

30 86 11.5~13.1 100 212 14.7~16.3
ICA COIL #2 (CL.OSE)

Temp.(C) Temp.(‘F) ICA Coil ?é)(CLOSE) Temp.(C) Temp.(°F) ICA Coil ?g)(CLOSE)

-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 14.5 ~16.1 80 176 18.0~19.6

30 86 15.1 ~16.7 100 212 19.2 ~20.8

iCA

1

2

3

= After Man

Relay

[CONNECTOR]

ICA Harness side connector

Ci

15

[Connection Information]
PCM
5O - ICA (OPEN) Terminal Connected to Function
1 PCM Terminal 80 ICA (OPEN)
2 Main Relay Battery voltage
3 PCM Terminal 78 ICA (CLOSE)
{78 - ICA (CLOSE)
PCM side terminal
67|80 10]11]* [« [1a] x| * [17]18] » [ x |21]22]23]24] 5| 4
* 26|27 = [29]30|31|32| * * | « |37|38|39| | ¥ |42|43 3
* (45| * |47148] = |50|51[52]| = |54|55|56| » |58(59|60|61|62
* |64|65|66|67|68[69(70|71{72|73| * |75 7677@ *@81 2|1
C130-1

B0506-1
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PR i 18 asS CHBSBUV | FR CHAS.686YV 18a8 B B
IN: 115.9aV QUE: 4.7 U MAK: 14.9 ¥ | MIN: 12.9eU AVE: 9.4 U HAX: 14.6 U

FREQ: 188.88 Hz  DUTY: 31 X FREQ: 188.88 Hz DUTY: 65 ¥

| [zoon] [curs | [RECD] [MENU] [LBEE | zoor | [curs] {BECD] [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.

BO506-D

i w~ote .

If any TPS, MAFS or ICA Valve circuit codes are present, do ALL REPAIRS associated with them 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.

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
[[F] 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

B0011-2
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5. |s parameter displayed "History(Not Present) fault™?
iy w~otE

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

- Present fault : DTC is occurring at present time.

YES

B 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" procedu-

re.

P Go to "Check for restricted intake or exhaust system" procedure.

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?

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

P Go to next step as below.

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

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

B Go to next step as below.

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.

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.
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7. Check the ICA valve for clicking sound and visually verifying valve closes and opens.
iy w~oTE
Repeat numerous times to ensure valve reliability.

8. IsICA Valve OK?

YES

P 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.

P 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.

s G

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

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.

Read "DTC Status” parameter

Is parameter displayed "History(Not Present) fault"? ‘ »
 YES

P System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.
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[DIC P0507 [IDLE CONTROL SYSTEM - RPM HIGHER THAN EXPECTED |

Refer to DTC P0506.

Refer to DTC P0506.

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. '

[ “item Detecting Condition Possible Cause

e Monitor deviation between target idle speed and actual

DTC Strategy engine speed

k]

o Vehicle speed=0 e A stuck or binding throtile plate

e Coolant temperature >74°C(165°F)

e Throttle angle: closed o Maladjustment of the

Enable Conditions | ® 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 e Engine speed > (target RPM + 200)
L Diagnostic Time e 16 seconds.

Throttle Position Output Voltage
C.T (IDLE) 0.2~0.8V
W.0.T ‘ 43~48V
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ICA COIL #1 (OPEN)

Temb‘(°C) Temp.(*F) ICA COiI(#S)(OPEN) Temp.(C) Temp.(°F) ICA Coil(;lgl) (OPEN)
-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 12.9~145
10 50 106 ~12.2 70 158 13.4 ~15.0
20 68 111 ~127 80 176 13.8~15.4
30 86 11.56~13.1 100 212 14.7 ~16.3

ICA COIL #2 (CLOSE)

Temp.(C) Temp.(°F) ICA Coil ?é)(CLOSE) Temp.(C) Temp.('F) ICA Coil J(%)(CLOSE)
-20 -4 121 ~13.7 40 104 167 ~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 14.5 ~ 16.1 80 176 18.0~19.6
30 86 15.1~16.7 100 212 :., 19.2~20.8

Refer to DTC P0506.

Refer to DTC P0506.

iy ~ote

Ifany TPS, MAFS or ICA Valve circuit codes are present, do ALL REPAIRS associated with them 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.

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
[if] ENGINE 9. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG :_COMPLETE
I—b DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1

‘Select FA(DTAL)on the function bar| g op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

B0OO11-2
5. Is parameter displayed "History(Not Present) fault"?

(3 w~oTE

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

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

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)].
2. Remove Intake Hose and inspect Throttle Plate for excessive carbon deposits.

3. Is Throttle Plate being held open with excessive carbon deposits?

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

P Go to "Air Leakage Inspection" procedure.

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.



DTC TROUBLESHOOTING PROCEDURES FLA-342

- 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?

P Go to next step as below.

_NO

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

Refer to DTC P0506.

Ignitiori "OFF". ‘

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.

N

Install the ICA valve.

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.

N o g M w

Check the ICA valve for clicking sound and visually verifying valve closes and opens.
U wote

Repeat numerous times to ensure valve reliability.
8. IsICA Valve OK?

YES
B 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.

P 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.

s oy

Refer to DTC P0506.
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IDTC P0560 |SYSTEM VOLTAGE MALFUNCTION

|

H 33D
= [ ]
P ]
===
Hocoro
fr=re—T=]
LIcCen
3o

| Main Relay

EGQES02F

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.

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 af-
ter the ignition Key-Off. The PCM sets DTC P0560 if the voltage after Main Relay is lower than a predetermined thresh-
old after ignition key-on or higher than a predetermined threshold after ignition key-off.
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B ltem Detecting Condition Possible Cause
e Comparison of battery voltage and voltage after
DTC Strategy main relay
Enable e Battery voltage > 10V

Conditions | e Ignition ON

Case 1) | Threshold

Value e Voltage after main relay when ON < 6V

e Open or short circuit
Diagnosis e Contact resistance in
Timge e 180 mSec. connectors

Enable

Conditions | © Ignition OFF

Value e Voltage after main relay when ON > 6V

Diagnosis

Time e 180 mSec.

[Connection Information]
Terminal Connected to Function
to each ] N Supolv B
BATTERY component upply B+
I MAIN RELAY } 2 Battery Battery Voltage
g *’g’ 1 (57 - MAIN RELAY 4 PCM terminal 67 Main Relay Contrél
L CONTROL 5 Battery Battery Voltage
[CONNECTOR]
Relay Harmess side connector PCM side terminal
T' 617 (8|9 |10(11|*|* |14 % | * [17(18| * | * |21]|22{23|24 5'4
4|2 * 26|27 * 129130|31|32| x| x | * | * |37|38{39| * | « |42]|43 3
5 * 145| % |47(48| * |50|51|52] * |54|55|56] « |58|59|60]/61|62
*646566.686970717273*75767778*80812[1
EOQ7 C130-1

B0560-1
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5.

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 1. MIL STATUS

LP ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG :_COMPLETE
L-b DIAGNOSTIC TROUBLE CODES 4. STAPISTIC COUNTER : 1

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

B0O11-2

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.
YES |

B 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.

P Go to "Component Inspection” procedure.

-

Ao =

Ignition "OFF".
Remove the main relay.
Apply 12V and a ground to 2 and 4 terminals of the main relay(Components side).

Check if the main relay works well when it is energized. (If the main relay works normally, a clicking sound can be
heard.)
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5. Does the main relay operate normally?
YES
P Go to next step as below.

P 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.

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.

P Go to "Power Supply Circuit Inspection” procedure.

(® €4

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

@

Measure the voltage between terminal 2 of the main relay harness connector and chassis ground.
3. Measure the voltage between terminal 5 of the main relay harness connector and chassis ground.

Specification : Approx. B+

1. Supply B+

2. Battery Voltage

4. Main Relay Control
5. Battery Voltage

B0560-2

4. Is voltage within the specification?

YES

P Go to "Control Circuit Inspection”

> Chck for an open or short to ground in the power supply circuit. Repair as necessary and go to "Verification of
Vehicle Repair" procedure.
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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

1. Supply B+

2. Battery Voltage

4. Main Relay Control
5. Battery Voltage

B0560-3

3) Is resistance within the specification?

P> Go to next step as below. ’

B 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

1. Supply B+

2. Battery Voltage

4. Main Relay Control
5. Battery Voltage

B0560-4
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4) Is voltage within the specification?
YES
B Go to next step as below

P Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for open in control harness.

1) Measure resistance between terminals 4 of the relay harness connector and 67 of the ECM harness connect-
or.

Specification : Approx 0Q

<E07>

1. Supply B+

2. Battery Voltage

4. Main Relay Control
5. Battery Voltage

<C130-1>

78] JipJ11)* ] [1a] * [ = [17]18] » | | 21]22] 23] 24] 5] 4
31)32| * | * | * | * |37]38] 30| * | * |42]43]
45| » [47]4B] « |50] 51| 52] « |54 55]56] = | 58] 59| e0[67]62]
64]6s|es fed s8] sof7o] 71]72] 73] * [7s] 76l 77] 78] * Jsofai] 2]+

|+l %|o
N
=3
™o
~
*
@
=

B0560-5
2) lIs resistance within the speciﬁcation?

| YES
B 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" proc-
edure

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

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.

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

P System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.
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DTC P0562 |SYSTEM VOLTAGE LOW

Refer to DTC P0560.

Refer to DTC P0560.

ltem Detecting Condition Possible Cause

DTC Strategy e Check system voltage

e No main relay failure e Contact resistance in
e Vehicle speed > 10km/h(6mph) connectors.

e Faulty charging system.

Enable Conditions

Threshold Value e Voltage after main relay when ON < 10V

Diagnostic Time e 30 sec. , »

[Connection Information]
Terminal Connected to Function
to each
BATTERY component ! - Supply B+
MAIN RELAY 1 2 Battery Battery Voltage
: —t -~ e 4 PCM terminal 67 Main Relay Control
L 67 %SSTROLI?Y 5 Battery Battery Voltage
[CONNECTOR]
Relay Harness side connector PCM side terminal
” 678 ]oto[11]* [« [1a] * [+ [17]18] » | * |21|22]23|24] 5| 4
2 D) * |26127] * |29(30|31(32| * | = | * | » {37|38|39| « | * |42]43 3
5 * |45| = |47)|48| % |50(51|52| * |54155|56| « {58{59|60|61]62
* |64 6566‘68 69|70(71172173| * |75|76|77|78( * | 80| 81 2_|1
EO07 C130-1

80560-1
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(h ~oTE

If any codes relating to system voltage(P0560) is stored, do ALL REPAIRS associated with those codes before proc-
eeding with troubleshooting.

1. 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.

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS

:Select model and vear 1. MIL STATUS
[iZ] 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| g op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF,DTC

B0O11-2

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

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

B 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.

P Go to next step as below.

Refer to DTC P0560.



FUEL SYSTEM

FLA-351

1. Check battery condition and Generator output.
2. Are battery conditions and Generator output both okay?

YES
B 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.

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

Refer to DTC P0560.



DTC TROUBLESHOOTING PROCEDURES

FLA-352

IDTC P0563 |SYSTEM VOLTAGE HIGH

Refer to DTC P0560.

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Check system voltage

Enable Conditions

e No main relay failure
e Vehicle speed > 10km/h(6mph)

Threshold Value

e Voltage after main relay when ON > 16V

Diagnostic Time

| @ 30 sec.

e Contact resistance in
connectors
e Faulty charging system

in w~NoTE

If any codes relating to system voltage(P0560) is stored, do ALL REPAIRS associated with those codes before proc-

eeding with troubleshooting.

1. 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.
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
LP’@ 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

80011-2

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

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

“NO-
P Go to next step as below.

- S —

Refer to DTC P0560.

1. Check battery condition and Generator output.

2. Are battery conditions and Generator output both okay?

P 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.

Refer to DTC P0560.



DTC TROUBLESHOOTING PROCEDURES FLA-354

[DTC P0600 |[CAN COMMUNICATION BUS |

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.

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.

ltem Detecting Condition Possible Cause

DTC
Strategy

e CAN message transfer incorrect

Enable e Battery voltage > 10V
Conditions | e Engine speed > Approx. 30 rpm

Case1
Th\;c;?:;)ld e CAN message is incorrect R ’
- - e Open or short in CAN line
D'%ﬁnmo:tlc e 20 wrong messages e Contact resistance in
connectors
e Faulty PCM
Stlrja-l;ggy e No message from control module Y
Enable e Battery voltage > 10V
Case? Conditions | e Engine speed > Approx. 30 rpm
Th\r/Z‘T::Id e Time exceeded without message = 1 sec.
Dla_[girrlnoestlc o 1 sec.

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.

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
|—>[E ENGINE 9. DTC STATUS: PRESENT
:Select engine 3. DTC READINESS FLAG : _COMPLETE
I—b 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

B80011-2
5. |s parameter displayed "History(Not Present) fault"?
[y wotE

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

P 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, eorrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedu-

re.

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?

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

_NO_
B Go to "CAN High line Inspection” procedure.
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1. Check for Open in harness.

[With ABS]
1) Ignition "OFF".

2) Measure resistance between terminals 7 of the PCM harness connectors and 11 of the ABS control module
harness connector.

Specification : Approx. 0Q

<C130-1>
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3) Isresistance within the specification?
YES :
P Go to "Check for short to ground in harness" procedure.

P 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

<C130-1>
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5) s resistance within the specification?

_YES

P Go to "Check for short to ground in harness" procedure.

. NO .

B 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

<C130-1>
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B0600-3
2) s resistance within the specification? ’
_YES
P Go to next step as below.
_NO_
P 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. OV

<C130-1>
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DTC TROUBLESHOOTING PROCEDURES FLA-358

3) Is voltage within the specification?

YES

P Go to "CAN Low Line Inspection" procedure.

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

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

<C130-1>
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2) Is resistance within the specification?
- YES

P Go to "Check for short to ground in harness" procedure.

P 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

<C130-1>
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FLA-359 FUEL SYSTEM

4) |s resistance within the specification?

YES
P Go to "Check for short to ground in harness" procedure.

B 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

<C130-1>
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6. CAN(Low)
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2) s resistance within the specification?
YES
P Go to next step as below.

P 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

<C130-1>
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DTC TROUBLESHOOTING PROCEDURES FLA-360

3) s voltage within the specification?
YES

P 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.

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

G

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

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

2. Press FA(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.
Is parameter displayed "History(Not Present) fault"?
YES

P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.



FLA-361 T FUEL SYSTEM

'DTC P0605 [INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM) ERROR |

EGQESOI1E

A malfunction is detected by using a checksum technique for verifying data. The digital data is composed of iei’b’s‘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. .

The PCM monitors RAM areas and communication connections between microcontroller and output drivers and sets
DTC P0605 if failure is detected.

P

ltem Detecting Condition Possible Cause
DTC Strategy e 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

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

2. 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.

4. Read "DTC Status" parameter.



DTC TROUBLESHOOTING PROCEDURES FLA-362

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 | g op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

B80011-2

5. Is parameter displayed "History(Not Present) fault"?
(3 w~orte

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

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

_NO
B Goto "Back Up Voltage Inspection " procedure.

Ignition "OFF".
Disconnect PCM connector.
Ignition "ON".

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

CalR

Specification : Remain stable at battery voltage

5. Are circuits remaining stable at battery voltage?

P Using a scan tool, check PCM software version and upgrade as necessary. If version is the newest one, go to "V-
erification of Vehicle Repair" procedure.

B If voltage fluctuates, check circuit for loose, bent or corroded terminals, Repair as necessary and go to "Verifica-
tion of Vehicle Repair" procedure.
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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.

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

P System performing to specification at this time. Clear the DTC.
| NO |

P Go to the applicable troubleshooting procedure.



DTC TROUBLESHOOTING PROCEDURES FLA-364

MALFUNCTION INDICATION LAMP(MIL) CONTROL CIRCUIT
DTC PO650 | 1w Al FUNCTION

P0650-1

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 malfu-
nction indicator lamp is lit to indicate that the MIL operates normally and goes off after starting.

ltem Detecting Condition Possible Cause
DTC Strategy e Driver stage check e Open or short between MIL
Enable Conditions | e Ignit10 < Battery voltage < 16 fngoiggt resistance in
Threshold Value e Open, short to ground or battery connectors
e Burned out MIL bulb

Diagnostic Time e 10 sec.
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[Connection Information]

PCM
MIL Terminal Connected to Function
16 {70 - MIL CONTROL 16 PCM Terminal 70 MIL
1 Ignition Switch Battery Voitage
C: ? -
= IG ON [NOTE]
MIL connector is a part of instrument panel connector. For more
information about terminal A,B, refer to "BODY ELCTRICAL
SYSTEM" group.
[CONNECTOR]
PCM side terminal

718191011 * [ * (14| * | * (17|18 * | * |21|22|23|24 5|4
26|27 * 129130[31(32| * | * | » | » |37]38|39| * | x 142|143
45| * 147148 % |50|51|52| = [54|55|56| + | 58|59]60]| 61|62

64|65]66|67|68|69|@]71|72|73] * [75]76| 77|78 * |80|81| 2 | 1

L I B O e

C130-1

80650-1

-

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.

4. Read "DTC Status" parameter .

w N

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL, STATUS
[iF] ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READINESS FLAG :_COMPLETE
l-b 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

B80011-2
5. Is parameter displayed "History(Not Present) fault"?
3 w~oTE

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

P 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.

P Go to next step as below.

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

P Go to next step.

P 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. . ?
7. Does MIL bulb go out?

A

YES
P 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.

_NO_

B Check for source of short to GND between bulb and PCM. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

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.

Read "DTC Status" parameter.

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

B System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.
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IDTC P0700 |TCU REQUEST FOR MIL ON/FREEZE FRAME TO ECU VIA CAN

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.

item Detecting Condition Possible Cause
DTC Strategy e Freeze frame request via CAN

e Battery voltage > 10V

Enable Conditions e Engine speed > 256 rpm

e Transaxle system

Threshold Value e MIL is requested by TCM
Diagnostic Time e Immediate

1. This is 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 P0700 request code. Be sure to retrieve freeze frame data before clearing code
P0700 from PCM.

2. Check the transaxle system.
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[DTC P1505 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #1

/

i

EGQEB02V

G

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 addjtional air during sta-
rting. The ICA valve consists of an opening coil, a closing coil, and a permanent magnet. Based on information from va-
rious 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.

ltem Detecting Condition Possible Cause
DTC Strategy e Driver stage check e Open or short to ground in
" e 10V < Battery voltage < 16V harness
Enable Conditions | /550, « 10A duty < 80% e Contact resistance in
connectors
Threshold Value e Open or short to ground e Faulty ICA valve
Diagnostic Time e 1sec.
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FUEL SYSTEM

ICA COIL #1 (OPEN)

Temp.(C) Temp.('F) ICA Conl(ig) (OPEN) Temp.(C) Temp.(‘F) ICA Coxl(@) (OPEN)
-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 11.6~13.1 100 212 14.7~16.3
ICA COIL #2 (CLOSE)
9 o i LOSE o o ICA Cail
Temp.(C) Temp.(°F) ICA Coil i#é)(C OSE) Temp.(C) Temp.(F) Coi ?é)(CLOSE)
-20 -4 121 ~13.7 40 104 16.7~17.3
-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 50 140~156 70 158 17.4~19.0
20 68 14.5 ~16.1 80 176 18.0 ~19.6
30 86 151 ~16.7 100 212 19.2~20.8

ICA

1

2

3

I After Man

Relay

[CONNECTOR]

ICA Harness side connector

C1

15

[Connection Information]
PCM
B - ICA (OPEN) Terminal Connected to Function
1 PCM Terminal 80 ICA (OPEN)
2 Main Relay Battery voltage
3 PCM Terminal 78 ICA (CLOSE)
{78 - ICA (CLOSE)
PCM side terminal
67 (891011 % |* (14| *| %1718 * | * [21]22]|23|24 5|4
* |26]27| * {29130]31{32| % | x| * | # |37|38|39| * | * |42[43 3
* 145 % 147|148 « |50{51|52| =« |54{55|56| « {58|59/60]|61|62
* |64|65|66]67|68|69|70|71[72|73] * |75|76|77 /@] » |@|81] 2 | 1
C130-1

B0506~1
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i m8 CHBS.BVY
HIN: 11%.940 AUE: 4.7 U MaXN: 14.9 Y
FREG: 188.88 Hz  DUTY: 3t X

R CHAS.8Y 18 a8 @
f1M:  12.9n AVE: 9.4 U Had: 14.6 U
FREQ: 1BB.BB Hz DUTY: 695 ¥

i [zoon] [curs] [RECD] [MENU] RS [zoon] [curs] [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.

ROEOE

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode. *
2. 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.

4. Read"DTC Status" parameter.

1.4 AMBIENT CONDITIONS

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

[iF] 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 1 i A

B80011-2



FLA-371 FUEL SYSTEM

5. Is parameter displayed "History(Not Present) fault"?
3 wote
- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
_YES IS
P 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.

P Go to "Component Inspection” procedure.

1. Ignition "OFF".

2. Disconnect ICA valve connector.

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

Temp.(C) Temp.(°F) ICA Coﬂ(#g) (OPEN) Temp.(C) Temp.(°F) ICA’C0|I(1§)1) (OPEN)
-20 -4 9.2~10.8 40 104 12.0~136
-10 14 9.7~113 50 122 124 ~14.0

0 32 10.2~11.8 60 140 12.9~145
10 50 106 ~12.2 70 158 13.4~15.0
20 68 11.1~12.7 80 176 13.8~154
30 86 11.5~131 100 212 14.7 ~ 16.3
<C115>

1. ICA (Open)

2. Battery Voltage

3. ICA (Close)

B1505-5

4. s resistance within the specification?

B Go to next step as below.

_NO_
B 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.




DTC TROUBLESHOOTING PROCEDURES FLA-372

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?
=

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

B Go to "Power Supply Circuit Inspection™ procedure.

o

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

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

Specification : Approx. B+

<C115>

1. ICA (Open)
2. Battery Voltage .
3. ICA (Close)

B1505~2
3. Is voltage within the specification?

P Go to "Signal Circuit Inspection" procedure.

B 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.

1. Check for open in signal harness.
1) lgnition "OFF".
2) Disconnect PCM connector.

3) Measure resistance between terminals 1 of the valve harness connector and 80 of the PCM harness connect-
or.

Specification : Approx. 0Q




FLA-373 FUEL SYSTEM

<C115> 1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

<C130-1>
5171819 JoJ11] =1 * e * | * [1i7]i8] * | = [di[22] 2524 5 | 4
 |76]27] * |20]30] 31) 32} « | = | = | * |37138]a9] ¥ | * | 42|43
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+ {6465 |eae7|ealea| 70| 71]72] 73] * |75 78] 77HHE] * Jeofa1] 2|1
B1505-3

4) s resistance within the specification?

YES

P Go to next step as below.

_NO_

P 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

<C115>

1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

B1505-4
2} Is resistance within the specification?

YES
P 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" proc-
edure.

P Repair open or short in harness and go to "Verification of Vehicle Repair” procedure.



DTC TROUBLESHOOTING PROCEDURES FLA-374

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

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.

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

P System performing to specification at this time. Clear the DTC.

P Go to the applicable troubleshooting procedure.



FLA-375

FUEL SYSTEM

IDTC P1506 |IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #1

Refer to DTC P1505.

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Driver stage check

Enable Conditions

e 10V < Battery voltage < 16V
e 20% < ICA duty < 80%

harness

Threshold Value

e Open or short to ground

connectors

Diagnostic Time

e 1 sec.

e Open or short to ground in

e Contact resistance in

e Faulty ICA valve

ICA COIL #1 (OPEN)

Temp.(C) Temp.('F) | 'CA le(#g) (OPEN) | Tomp.(C) Temp.(F) | 'CA Con(ig) (OPEN)
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 ~14.5
10 50 10.6 ~ 12.2 70 158 13.4 ~ 15.0
20 68 1.1 ~12.7 80 176 13.8~15.4
30 86 11.5 ~ 13.1 100 212 14.7 ~16.3
ICA COIL #2 (CLOSE)
Temp.(C) Temp.('F) | /CAColl ﬁ%)(CLOSE) Temp.(C) Temp.(F) | 'CA Conl;;té)(CLOSE)
-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 14.5 ~ 16.1 80 176 18.0 ~ 19.6
30 86 15.1 ~16.7 100 212 19.2 ~20.8




DTC TROUBLESHOOTING PROCEDURES FLA-376

Refer to DTC P1505.

Refer to DTC P1505.

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
[ ENGINE 2.DTC STATUS: PRESENT
‘Select engine 3. DIC READINESS FLAG :_COMPLETE
L-> 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
|

B0O11-2
5. Is parameter dispiayed "History(Not Present) fault"?

h w~ortE

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

P 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.

P Go to "Component Inspection” procedure.



FLA-377 FUEL SYSTEM

1. Ignition "OFF".
2. Disconnect ICA valve connector.

3. Measure resistance between terminals 1 and 2 of the valve connector{Component side).
SPECIFICATION

Temp.(C) Temp.('F) ICA Coﬂ(#é’l) (OPEN) Temp.(C) Temp.(‘F) ICA Conl(ig) (OPEN)
-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 50 106 ~12.2 70 158 13.4~15.0
20 68 11.1~12.7 80 176 13.8~154
30 86 11.5~131 100 212 147 ~16.3
<C115>

1. ICA (Open)

2. Battery Voitage

3. ICA (Close) e

B1505-5

4. |s resistance within the specification?

B Go to next step as below.

NO_

B 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.

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

P Go to "Power Supply Circuit Inspection” procedure.



DTC TROUBLESHOOTING PROCEDURES FLA-378

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

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

Specification : Approx. B+

<C115>

1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

B1505-2
3. Is voltage within the specification?
YES
P Go to "Signal Circuit Inspection” procedure.

m ’

¥

P 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.

Ignition "OFF".
Disconnect PCM connector.
Ignition "ON".

H> w b =

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

Specification : Approx. 0Q

<C115>

1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

B1506-3



FLA-379 FUEL SYSTEM

5. s voltage within the specification?
_YES
B 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.

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

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. '

Read "DTC Status" parameter.

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

YES

' ystem performing to specification at this time. Clear the DTC.
 NO

P Go to the applicable troubleshooting procedure.




DTC TROUBLESHOOTING PROCEDURES

FLA-380

IDTC P1507 |IDLE CHARGE ACTURATOR SIGNAL OF LOW COIL #2

iy

Refer to DTC P1505.

Refer to DTC P1505.

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Driver stage check

Enable Conditions

e 10V < Battery voltage <16
e 20% < ICA duty <80%

harness.

connectors.

Threshold Value

e Open or short to ground

Diagnostic Time

e 1 sec.

e Open or short to ground in

e Contact resistance in

e Faulty ICA v?!ve.

ICA COIL #1 (OPEN)

Temp.(C) Temp.(‘F) ICA Coil(igl) (OPEN) Temp.(C) Temp.('F) ICA Coﬂ(#:}‘l) (OPEN)

-20 -4 92~10.8 40 104 12.0~13.6

-10 14 97~11.3 50 122 12.4~14.0

0 32 10.2~11.8 60 140 12.9~145

10 50 106 ~12.2 70 158 134~150

20 68 111 ~127 80 176 13.8~154

30 86 11.5~13.1 100 212 14.7 ~16.3

ICA COIL #2 (CLOSE)

5 o il # SE o o ICA Coil #2
Temp.(TC) Temp.("F) ICA Coi (S)(CLO ) Temp.(C) Temp.(°F) ol (Q)(CLO,SE)
-20 -4 12.1~13.7 40 104 16.7 ~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 14.0~156 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




FLA-381 FUEL SYSTEM

Refer to DTC P1505.

Refer to DTC P1505.

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

:Select model and year 1. MIL STATUS

[ ENGINE 2.DTC STATUS: PRESENT
. 2 k]
‘Select engine 3, DTC READINESS FLAG :_COMPLETE

i3 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

B0OO11-2
5. Is parameter displayed "History(Not Present) fault"?

{h w~ote

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

| 2 Fult 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" procedu-
re.

P Go to "Component Inspection” procedure.



DTC TROUBLESHOOTING PROCEDURES FLA-382

1. Ignition "OFF".
2. Disconnect ICA valve connector.

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

Temp.(C) Temp.('F) | |CACoi ?é)(CLOSE) Temp.(C) Temp.(F) | ICACoil ;zté)(CLOSE)
-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 ~ 156 70 158 17.4~19.0
20 68 14.5 ~ 16.1 80 176 18.0~1986
30 86 15.1 ~16.7 100 212 19.2 ~20.8
<C115>

1. ICA (Open)

2. Battery Voitage

3. ICA (Close) ?

B1507-1

4. Is resistance within the specification?

B Go to next step as below.
NO

B 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.

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

P Go to "Power Supply Circuit Inspection” procedure.



FLA-383 FUEL SYSTEM

1. Ignition "ON" & Engine "OFF".
2. Measure voltage between terminal 2 of the valve harness connector and chassis ground.

Specification : Approx. B+

<C115>

1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

B81505-2

3. s voltage within the specification?

P Go to "Signal Circuit Inspection” procedure.

B 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.

e —

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 connect-
or. :

Specification : Approx. 0Q

1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

©@

<C130-1>
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DTC TROUBLESHOOTING PROCEDURES FLA-384

4) Is resistance within the specification?

YES
P Go to next step as below.

P 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

<C115>

1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

815054 -

2) Is resistance within the specification?

YES _ .

B Check for poor connection between PCM and component; backed out terminal, imprdpe'r mating, broken
locks or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" proc-
edure. : i

_NO
P Repair open or short in harness and go to "Verification of Vehicle Repair" procedure.

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.

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

B System performing to specification at this time. Clear the DTC

P Go to the applicable troubleshooting procedure.




FLA-385 FUEL SYSTEM

|IDTC P1508 [IDLE CHARGE ACTURATOR SIGNAL HIGH OF COIL #2

s

Refer to DTC P1505.

Item Detecting Condition Possible Cause
DTC Strategy e Driver stage check
e < < :
Enable Condtons | 3 200 2CA iy 290% - Contactresisonce i
Threshold Value e Short to battery :Oggﬁgﬂré A valve
Diagnostic Time ® 1 sec. -
Fail-Safe e PCM controls idle speed with predetermined value

ICA COIL #1 (OPEN)

Temp.(C) Temp(F) | ICA cm(#g) (OPEN) | omn ) Temp.(F) | 'CA cm»(#g) (OPEN)
-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 12.9~14.5
10 50 10.6 ~12.2 70 158 13.4~15.0
20 68 11.1~12.7 80 176 13.8~15.4
30 86 11.5 ~13.1 100 212 14.7 ~16.3
ICA COIL #2 (CLOSE)
Temp.(C) Temp(F) | 'CACoi ;E#é)(CLOSE) Temp.(C) Temp.(F) | ICAColi ;E#é)(CLOSE)
-20 -4 12.1~137 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 ~ 185
10 50 14.0 ~ 15.6 70 158 17.4 ~19.0
20 68 14.5 ~ 16.1 80 176 18.0 ~ 19.6
30 86 15.1 ~16.7 100 212 19.2 ~20.8




DTC TROUBLESHOOTING PROCEDURES FLA-386

Refer to DTC P1505.

Refer to DTC P1505.

Connect scan tool and select "Diagnostic Troubie Codes(DTCs)" mode.
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 VEBICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
[P 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

B0011-2
5. Is parameter displayed "History(Not Present) fault"?

3 w~ote

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

YES
P 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.

P Go to "Component Inspection” procedure.



FLA-387 FUEL SYSTEM

1. Ignition "OFF".
2. Disconnect ICA valve connector.

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

0 o il #2 (CLOSE o o ICA Coil #2 (CLOSE
Temp.(C) Temp.('F) ICA Coil (Q)( ) Temp.(C) Temp.(°F) (Q)( ! )
-20 -4 12.1 ~13.7 40 104 156.7~17.3
-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 14.0~156 70 158 17.4 ~19.0
20 68 14.5 ~ 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) o
B1507-1

4. s resistance within the specification?

P Go to next step as below.
B 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.

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

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

B Go to "Power Supply Circuit Inspection” procedure.




DTC TROUBLESHOOTING PROCEDURES FLA-388

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

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

Specification : Approx. B+

<C115>

1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

B81505-2
3. Is voltage within the specification?
=
P Go to "Signal Circuit Inspection" procedure.
:

P 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.

oo s

2

ignition "OFF".
Disconnect PCM connector.
Ignition "ON".

1.
2.
3.
4.

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

Specification : Approx. OV

1. ICA (Open)
2. Battery Voltage
3. ICA (Close)

81508-3



FUEL SYSTEM

FLA-389

5. Is voltage within the specification?

_YES
B 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.

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

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

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

stem performing to specification at this time. Clear the DTC

NO

B Go to the applicable troubleshooting procedure. ,




DTC TROUBLESHOOTING PROCEDURES - FLA-390

FUEL DELIVERY SYSTEM

COMPONENTS 3302709

Fuel filer cap ———;@

, Fuel filer 1 P
1.96~2.94 neck ass'y —>
(1.44~2.17) ﬁ’

Sub fuel
sender unit

7 1.96~2.94
I (1.44~2.17)

P
Fuel pump
module

O

N
Fuel tank
strap

3 39~54 . ,
(28.8~40) Tightening torque : N; ~m(lbf; -

EGQEQ04F



FLA-391 FUEL SYSTEM

FUEL LINE AND VAPOR LINE

FUEL PRESSURE TEST  ggpaccie

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.

(A)

2. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector(B).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and 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.

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 (09853-24000).
Connect the fuel feed hose to the Fuel Pressure Gage Adapter (09353-38000).

o wn

09353-24100

Fuel Pressure
Gage Connector
(09353-24000)

Delivery Pipe

09353-38000 @ 5
Fuel Pressure Gage Adapter
09353-24000 (09353-38000)

EGQEBO2M



FUEL DELIVERY SYSTEM

FLA-392

4. INSPECT FUEL LEAKAGE ON CONNECTION

1.
2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,

Connect the battery negative (-) terminal.

check that there is no fuel leakage from the fuel pressure gauge or connection part.

5. FUEL PRESURE TEST

bl

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/cm, 49.8 psi)

@ If the measured fuel pressure differs from the standard value, perform the necessary repairs
using the table below.

Fuel Pressure too low

Clogged fuel filter

Fuel filter

Fuel leak on the fuel-pressure
regulator that is assembled
on fuel pump because of poor
seating of the fuel-pressure
regulator.

Fuel Pressure Regulator

Fuel Pressure too High

Sticking fuel pressure
regulator

Fuel Pressure Regulator

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.

Fuel pressure drops

slowly after engine is Injector leak Injector
stopped

Fuel pressure drops -

immediately after engine The check.valve within the Fuel Pump
is stopped fuel pump is open

EGQEBO20
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6. RELEASE THE INTERNAL PRESSURE

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.

[Qg) noTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed
hose, otherwise fuel will spill out.

W~

7. REMOVE THE SPECIAL SERVICE TOOL (SST) AND CONNECT THE FUEL LINE

1. I(Dlggggngg(t) (t)l'())? Fuel Pressure Gage and Hose (09353-24100) from the Fuel Pressure Gage Connector

0 - .

I(%lggggnggcé % Fuel Pressure Gage Connector (09353-24000) from the Fuel Pressure Gage Adapter
-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.

W N

/1\ CAUTION

Cover the hose connection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line.
5. Conenct the fuel feed hose to the delivery pipe. '

| 8. INSPECT FUEL LEAKAGE ON CONNECTION

1. Connect the battery negative (-) terminal.

2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.

3. If the vehicle is normal, connect the fuel pump connector.

EGQEGB02N
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INJECTOR

INSPECTION 7508482

1. Measure resistance between the terminal 1 and 2
of the injector.

EGQEB02P

SPECIFICATION (RESISTANCE):

Temperature

- Resistance (Q)
(C) ('F)
-20 -4 122 ~12.3

0 32 13.3~13.5
20 68 14.4 ~14.6
40 104 165~157
60 140 16.6 ~ 16.8
80 176 17.7~17.9
100 212 18.8 ~19.0
120 248 19.9 ~ 20.1

2. If the resistance is not within specification, replace
the injector.



FLA-395 FUEL SYSTEM

4. Remove clamp(3EA) for fuel filler hose(A), leveling

FUEL TANK hose(B) and ventilation(C).

REMOVAL  egraoror

CAUTION

When lifting up or down vehicle, be sure to place blocks
between vehicle and lifter to prevent fuel tank from being

damaged.

KFQE004G

5. Support fuel tank with jack and remove fuel tank str-
aps(2EA).

A

?&\ L \e—e S

KFQEQD4V

1. Remove front muffler and main muffler assemblys.
2. Remove profellershaft assembly(4WD only).

3. Remove fuel tank under cover.

KFQEQO4H
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FLA-396

6. Unfastem parking brake cable mounting bolts(2EA) in
each right adn left sides.

KFQEQ04|
7. Lifting down fuel tank slowly, remove fuel pump wiring
connector, and then main fuel hose and return fuel
hose connected to fuel tank.
8. Disconnect fuel sender wiring connector.

9. Remove fuel tank.

INSTALLATION  ggesn085

1. Installation is in reverse order of remaval.

DISASSEMBLY  canga3ca

1. Remove the suction hose between fuel pump module
and sub fuel sender unit.

2. Unscrew fuel pump module mounting bolts and sub
fuel sender unit mounting bolts.

3. When lifting up fuel pump module and sub fuel send-
er, be careful not to do damage to the sender.

REASSEMBLY  coronsr

1. Assembly is in reverse order of disassembly.



FLA-397

FUEL SYSTEM

FUEL PUMP (FP)

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).

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).

KFQE004D

7. Remove the fuel pump module.

EGGEBO3K
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