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GENERAL

SPECIFICATIONS
FUEL DELIVERY SYSTEM

EF75B1ED

Items Specification
Fuel Tank Capacity 55 lit. (14.5 U.S.gal., 12.1 Imp.gal.)
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

ENGINE MANAGEMENT SYSTEM

SENSORS

Mass Air Flow Sensor (MAFS) Type Hot film type
Output Voltage Idle: 0.6 ~1.0V
2000 rpm: 1.3 ~1.5V
3000 rpm: 1.7 ~19V
Intake Air Temperature Type Thermistor type (built in MAFS)
Sensor (IATS) Resistance 20T(-4°F) 11.72 ~ 19.54 k&
0C(32°F) 475~ 711k
20T(68°F) 222 ~2.82 k&
40T(104°F) 1.06 ~ 1.31 k@
60T (140°F) 0.55 ~ 0.66 k&
80C(176°F) 0.30 ~ 0.36 k&
Engine Coolant Temperature Type Thermistor type
Sensor (ECTS) Resistance 40 C(-40°F) 48.14 k9
-20C(-4°F) 14.13 ~ 16.83 k&
0'C(32°F) 5.79 k&
20C(68°F) 2.31 ~ 2,59 k@
40C(104°F) 1.15 k&
60 C(140°F) 0.59 kQ
80T(176°F) 0.32 k@
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SENSOR Throttle Position Sensor (TPS) Type Variable Resistor Type
Resistance 1.6 ~ 24 kQ
Output Voltage CT 02~08V
W.O.T 43 ~48V
Heated Oxygen Sensor (HO2S) Type Zirconia Sensor (including Heater)
Output Voltage 0~1V
Heater Resistance 3.0 ~4.00 at 2325T
Knock Sensor Type Piezo-electric type
Capacitance 0.8 ~1.6 nF
Camshaft Position Sensor Type Hall Effect Sensor
(CMPS) Output Voltage 0 ~5.0V
Crankshaft Position Sensor Type Hall Effect Sensor
(CKPS) Output Voltage 0~ 50V
Type Piezo-Resistivity type
?.?L,g?nk Pressure Sensor Output Voltage Approx. 2.5V at idle
ACTUATORS Injector Type Electromagnetic Type
Number 6

Coil Resistance

13.8~1562 Q at20TC

Purge Control Solenoid
Valve (PCSV)

Type

Duty Control Type

Coil Resistance

245 ~275Q at20T

Idle Speed Control Actuator Type Double Coil Type
(ISCA) Coil Resistance CLOSE 170 ~ 182 Q
(at 20TC)
OPEN 14.(5;t 22)(%1) Q
Ignition Coil Type Mold Coil type
Primary Coil 0.74110% €2

Secondary Coil

13.3+15% k&

Canister Close Valve (CCV)

Type

ON/OFF Control type

Resistance

23.9 ~ 26.99 at20°C(68'F)
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SEALANTS

ECF45685

Engine Coolant Temperature Sensor (ECTS) assemby

LOCTITE 962T or equivalent

SERVICE STANDARD

N, P (or Neutral) 700100 rpm
A/C OFF
Basic Idle rpm (After D 700£100 rpm
warm up) N,P (or Neutral) 870+100 rpm
A/C ON
D 700+£100 rpm

Ignition Timing(After warm
up, at idle)

BTDC 12°+5°

TIGHTENING TORQUES

E9124308

ENGINE CONTROL SYSTEM

Items N-m kgf-m Ibf-ft
ECM bracket installation bolt/nut 39~59 04 ~0.6 29~43
Mass air flow sensor clamp installation 29~49 03~0.5 22~36
Crankshaft position sensor installation bolt 39~59 04 ~0.6 29~43
Crankshaft position sensor connector bracket installation bolt 19.6 ~ 21.6 20~22 145~ 15.9
Crankshaft position sensor wheel installation screw 49~59 05~0.6 3.6 ~43
Knock sensor installation bolt 16.7 ~ 255 1.7~ 26 12.3 ~18.8
Knock sensor connector bracket installation bolt 39~59 04~06 29~43
Engine coolant temperature sensor installation 19.6 ~ 39.2 20~40 145~ 289
Heated Oxygen Sensor (Bank 1, Sensor 1) 39.2 ~ 491 40~50 28.9 ~ 36.2
Heated Oxygen Sensor (Bank 1, Sensor 2) 39.2 ~ 49.1 40~50 28.9 ~ 36.2
Heated Oxygen Sensor (Bank 2, Sensor 1) 39.2 ~ 491 40~50 28.9 ~ 36.2
Heated Oxygen Sensor (Bank 2, Sensor 2) 39.2 ~ 491 40~50 28.9 ~ 36.2
Camshaft position sensor installation bolt 39~59 04 ~0.6 29~43
Qil pressure switch installation 14.7 ~ 21.6 1.56~22 109~ 159
Throttle position sensor installation screws 15~25 0.15~0.25 1.1~18
Idle speed control actuator installation bolts 59~738 06 ~0.8 43~58
FUEL DELIVERY SYSTEM
Items N-m kgf-m Ibf-ft
Delivery pipe installation bolts 9.8 ~14.7 1.0~15 7.2~10.9
Throttle body installation bolt/nut 14.7 ~ 19.6 15~20 109~145
Accelerator pedal installation bolt 12.7 ~15.7 1.3~16 94 ~11.6
Fuel pump assembly mounting screws 20~29 0.2~0.3 14 ~22
Fuel vent valve mounting 20~29 0.2~0.3 1.4 ~22
2-way valve mounting 20~29 0.2~0.3 1.4~22
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FUEL SYSTEM

SPECIAL SERVICE TOOLS

ECCEA3B9

Tool
(Number and name)

Illustration

Application

09353-24100
Fuel Pressure Gauge

EFDAOO3A

Measuring the fuel line pressure

09353-38000
Fuel Pressure Gauge Adapter

BF1A025D

Connection between the delivery
pipe and fuel feed line

09353-24000
Fuel Pressure Gauge Connector

EFDA003C

Connection between Fuel Pressure
Gauge (09353-24100) and

Fuel Pressure Gauge Adapter
(09353-38000)
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BASIC TROUBLESHOOTING exeessn
BASIC TROUBLESHOOTING GUIDE

‘ 1 | Bring Vehicle to Workshop

N

| Analyze Customer's Problem

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

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

e 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

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

5 | Erase the DTC and Freeze Frame Data

€) warnInG

NEVER erase DTC and freeze frame data before completing Step 2 MIL/DTC in "CUSTOMER PROBLEM
ANALYSIS SHEET".

6 |Inspect Vehicle Visually

e Go to Step 11, if you recognize the problem.

7 | Recreate (Simulate) Symptoms the DTC

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

8 | Confirm Symptoms of Problem

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

9 | Recreate (Simulate) Symptom

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

10 | Check the DTC

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

11 | Perform troubleshooting procedure for DTC

12 | Adjust or repair the vehicle

| l
| |
l 13 l Confirmation test ‘
| |

14 |END

LW8F1001
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FUEL SYSTEM

CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

(1) VIN:

(Il) Production Date:

(lll) Odometer Reading: (km)

2. SYMPTOMS

[J Unable to start

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

[ Difficult to start

['1 Engine turns over slowly [ | Other

[l Rough idling [] Incorrect idling

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

[J Back fire {1 After fire [ | Other

3. ENVIRONMENT

Problem frequency

[] Constant [_ Sometimes ( ) 0 Once only

[t Other
Weather [ Fine C Cloudy [0 Rainy [J Snowy [ Other
Outdoor temperature Approx. °CI°F

Place

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

Engine temperature

[J Cold [0 Warming up [ After warming up [J Any temperature

Engine operation

[} Starting ['1 Just after starting ( min) I'1 Idling 1 Racing
[} Driving || Constant speed [_| Acceleration [ Deceleration
= A/C switch ON/OFF [ Other

4. MIL/DTC

Lamp)

MIL (Malfunction Indicator

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

DTC

[J Normal [J DTC ( )
[ Freeze Frame Data
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

(L) NnoTE
The measured resistance in except for ambient tem-
perature (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
recreate (simulate) the environment and condition which
occurred when the vehicle was having the issue.

1. Clear Diagnostic Trouble Code (DTC).

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

BFGE321A

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

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

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

@ SIMULATING VIBRATION

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

€3 WARNING

Strong vibration may break sensors, actuators or
relays

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

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

€3 WARNING

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

@ 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
compartment or electronic components.

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

CONNECTOR INSPECTION PROCEDURE

1. Handling of Connector
a. Never pull on the wiring harness when discon-
necting connectors.
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d. When atesteris used to check for continuity, or to
measure voltage, always insert tester probe from
wire harness side.

BFGE015F |

b.  When removing the connector with a lock, press

or pull locking lever.
BFGEO015I

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

BFGE015G

c. Listen for a click when locking connectors. This
sound indicates that they are securely locked.
BFGE015J

NOTE

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

2. Checking Point for Connector

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

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

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

BFGE015H tions.
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3.

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

BFGE015K

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

NOTE

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

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

WIRE HARNESS INSPECTION PROCEDURE

1.

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

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

Checkwhetherthe temperature of the wire harness is
abnormally high.

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

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

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

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

® CHECK OPEN CIRCUIT

1.

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.

FIG. 1

ECM
'SENSOR

0

(© (B) (A)

BFGES501A

Continuity Check Method

NOTE

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

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

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

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

SENSOR

BFGE501B

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

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

ECM
© (B1) (B2) (A)

SENSOR

BFGE501C

3. Voltage Check Method

a.

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

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

ECM
/17

BFGE501D

@® CHECK SHORT CIRCUIT

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

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

FIG.5

ECM

SENSOR

=l

2 2
(©) B) A)

BFGES501E

5. Continuity Check Method (with Chassis Ground)
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NOTE

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

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

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

ECM
© (B1) (B2) (A)
SENSOR

The measured resistance of line 1 and 2 in this

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

the folowing step.
BFGE501G

ECM

SENSOR

BFGES01F

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

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

SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Unable to start 1. Test the battery
(Engine does not | 2. Test the starter
turn over) 3. Inhibitor switch (A/T) or clutch start switch (M/T)
1. Test the battery : E;—chom ression
Unable to start 2. Check the fuel pressure P
L o * Intake air leaks
(Incomplete 3. Check the ignition circuit .
. . . - ¢ Slipped or broken
combustion) 4. Troubleshooting the immobilizer system (In case timing belt
of immobilizer lamp ON) « Contaminated fuel
1. Test the battery * DTC .
* Low compression
Difficult to start 2. Check the fuel pressure ¢ Intake air leaks
3. Check the ECT sensor and circuit (Check DTC) .
s L ¢ Contaminated fuel
4. Check the ignition circuit C
* Weak ignition spark
Check the fuel pressure
Check the Injector * DTC
Poor idling Check the long term fuel trim and short term fuel trim * Low compression
(Rough, unstable (Refer to CUSTOMER DATASTREAM) ¢ Intake air leaks
orincorrect Idle) | 4. Check the ISCA and ISCA circuit (Check DTC) ¢ Contaminated fuel
5. Inspect and test the Throttle Body * Weak ignition spark
6. Check the ECT sensor and circuit (Check DTC)
1. Test the Battery . DTC
2. Check the fuel pressure « Intake air leaks
Engine stall 3. Check the ISCA and ISCA circuit (Check DTC) .
s L ¢ Contaminated fuel
4. Check the ignition circuit « Weak ignition spark
5. Check the CKPS Circuit (Check DTC) 9 P
1. Check the fuel pressure
2. Inspect and test Throttle Body * DTC
Poor drivin 3. Check the ignition circuit * Low compression
(Surge) 9 4. Check the ECT Sensor and Circuit (Check DTC) ¢ Intake air leaks
9 5. Test the exhaust system for a possible restriction ¢ Contaminated fuel
6. Check the long term fuel trim and short term fuel trim ¢ Weak ignition spark
(Refer to CUSTOMER DATASTREAM)
1. Check the fuel pressure
Knockin 2. Inspect the engine coolant * DTC
9 3. Inspect the radiator and the electric cooling fan ¢ Contaminated fuel
4. Check the spark plugs
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MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

1. Check customer’s driving habits
* Is A/C on full time or the defroster mode on?
* Are tires at correct pressure?
. ; . e DTC
* Is excessively heavy load being carried? .
: * Low compression
Poor fuel « |s acceleration too much, too often? .
economy ¢ Intake air leaks
2. Check the fuel pressure : \?Vc;r;t: T':;f: sfuglrk
3. Check the injector 9 P
4. Test the exhaust system for a possible restriction
5. Check the ECT sensor and circuit
1. Test the canister close valve
2. Inspect the fuel filler hose/pipe « Malfunctioning gas
. « Pinched, kinked or blocked? runctioning g
Hard to refueling . . station filling nozzle (If
. * Filler hose is torn -
(Overflow during this problem occurs at
refueling) 3. Inspect the fuel tank vapor vent hose between the 3usr?nemrf;:‘ugea"s;l s;tatlon
EVAP. canister and air filter 9 9
4. Check the EVAP. canister
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FUEL SYSTEM

GASOLINE ENGINE
CONTROL SYSTEM

OBD-ll REVIEW  essorear
1. OVERVIEW

The California Air Resources Board (CARB) began regu-
lation of On Board Diagnostics (OBD) for vehicles sold in
california beginning with the 1988 model year. The first
phase, OBD-I, required monitoring of the fuel metering
system, Exhust Gas Recirculation (EGR) system and ad-
ditional emission related components. The Malfunction In-
dicator Lamp (MIL) was required to light and alert the driver
of the fault and the need for repair of the emission control
system. Associated with the MIL was a fault code or Diag-
nostic Trouble Code (DTC) idenfying the specific area of
the fault.

The OBD system was proposed by CARB to improve
air quality by identifying vehicle exceeding emission
standards. Passage of the Federal Clean Air Act Amend-
ments in 1990 has also prompted the Environmental
Protection Agency (EPA) to develop On Board Diagnostic
requirements. CARB OBD-II regulations will be followed
until 1999 when the federal regulations will be used.

The OBD-Il system meets government regulations by
monitoring the emission control system. When a system

or component exceeds emission threshold or a compo-
nent operates outside tolerance, a DTC will be stored and
the MIL illuminated.

The diagnostic executive is computer program in the En-
gine Control Module (ECM) that coordinates the OBD-II
self-monitoring system. This program controls all the mon-
itors and interactions, DTC and MIL operation, freeeze
frame data and scan tool interface.

Freeze frame data describes stored engine conditions,
such as state of the engine, state of fuel control, spark,
RPM, load and warm status at the point the first fault is
detected. Previously stored conditions will be replace only
if a fuel or misfire fault is detected. This data is accessible
with the scan tool to assist in repairing the vehicle.

The center of the OBD-Il system is a microprocessor
called the Engine Control Module (ECM).

The ECM receives input from sensors and other electronic
components (switches, relays, and others) based on infor-
mation received and programmed into its memory (keep
alive random acess memory, and others), the ECM gen-
erates output signals to control various relays, solenoids
and actuators.

2. CONFIGURATION OF HARDWARE AND
RELATED TERMS

1) GST (GENERIC SCAN TOOL)

ECM

MIL

\

K-LINE I PXXXXcode

®

DIAGNOSIS
LINK CONNECTOR (DLC)

GST

BFGES501H
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2) MIL (MALFUNCTION INDICATION LAMP) - MIL
ACTIVITY BY TRANSISTOR

ECM MIL
—C
Transistor | | |
= le ~ 1 S N
=~ “1° T “1
Light ON Light OFF Light ON

The Malfunction Indicator Lamp (MIL) is connected be-
tween ECM-terminal Malfunction Indicator Lamp and bat-
tery supply (open collector ampilifier).

In most of car, the MIL will be installed in the instrument
panel. The lamp amplifier can not be damaged by a short
circuit.

Lamps with a power dissipation much greater than total
dissipation of the MIL and lamp in the tester may cause a
fault indication.

> At ignition ON and engine revolution (RPM) < MIN.
RPM, the MIL is switched ON for an optical check by the
driver.

3) MIL ILLUMINATION

When the ECM detects a malfunction related emission
during the first driving cycle, the DTC and engine data are
stored in the freeze frame memory. The MIL is illuminated
only when the ECM detects the same malfunction related
the DTC in two consecutive driving cycles.

4) MIL ELIMINATION

@ Misfire and Fuel System Malfunctions:

For misfire or fuel system malfunctions, the MIL may be
eliminated if the same fault does not reoccur during mon-
itoring in three subsequent sequential driving cycles in
which conditions are similar to those under which the mal-
function was first detected.

@ All Other Malfunctions:
For all other faults, the MIL may be extinguished after
three subsequent sequential driving cycles during which

BFGE501!

the monitoring system responsible for illuminating the MIL
functions without detecting the malfunction and if no other
malfunction has been identified that would independently
illuminate the MIL according to the requirements outlined
above.

5) ERASING A FAULT CODE

The diagnostic system may erase a fault code if the same
fault is not re-registered in at least 40 engine warm-up cy-
cles, and the MIL is not illuminated for that fault code.

6) K-LINE

* Bidirectional line

¢ K-Line is defined as the line which provides informa-
tion in a serial digital form from ECM to the diagnostic
tester. K-Line is used bidirectionally, in which case
it may carry commands or data from the diagnostic
tester to the ECM. K-Line is also used to initialize the
serial communication.

7) DRIVING CYCLE

Adriving cycle consists of engine start up, and engine shut
off.

8) WARM-UP CYCLE

A warm-up cycle means sufficient vehicle operation such
that the engine coolant temperature has risen by at least
40 degrees Fahrenheit from engine starting and reaches a
minimum has risen by at least 40 degrees Fahrenheit from
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engine starting and reaches a minimum temperature of at
least 160 degrees Fahrenheit.

9) TRIP CYCLE

A trip means vehicle operation (following an engine-off
period) of duration and driving mode such that all com-
ponents and systems are monitored at least once by the
diagnostic system except catalyst efficiency or evapora-
tive system monitoring when a steady-speed check is
used, subject to the limitation that the manufacturer-de-
fined trip monitoring conditions shall all be encountered
at least once during the first engine start portion of the
applicable FTP cycle.

10) DTC FORMAT

* Diagnostic Trouble Code (SAE J2012)
¢ DTCs used in OBD-II vehicles will begin with a letter
and are followed by four numbers.

The letter of the beginning of the DTC identifies the func-
tion of the monitored device that has failed. A "P" indi-
cates a powertrain device, "C" indicates a chassis device.
"B" is for body device and "U" indicates a network or data
link code. The first number indicates if the code generic
(common to all manufacturers) or if it is manufacturer spe-
cific. A"0" & "2" indicates generic, "1" indicates manufac-
turer-specific. The second number indicates the system
that is affected with a number between 1 and 7.

The following is a list showing what numbers are assign to
each system.

Fuel and air metering

Fuel and air metering(injector circuit malfunction only)
Ignition system or misfire

Auxiliary emission controls

Vehicle speed controls and idle control system
Computer output circuits

Transmission

@00 oTw

The last two numbers of the DTC indicates the component
or section of the system where the fault is located.

11) FREEZE FRAME DATA

When a freeze frame event is triggered by an emission re-
lated DTC, the ECM stores various vehicle information as
it existed the moment the fault ocurred. The DTC num-
ber along with the engine data can be useful in aiding a
technician in locating the cause of the fault. Once the data
from the 1st driving cycle DTC ocurrence is stored in the
freeze frame memory, it will remain there even when the
fault ocurrs again (2nd driving cycle) and the MIL is illumi-
nated.
* Freeze Frame List

a) Calculated Load Value

b) Engine RPM

c) Fuel Trim

d) Fuel Pressure (if available)

e) Vehicle Speed (if available)

f) Coolant Temperature

g) Intake Manifold Pressure (if available)
h) Closed-or Open-loop operation

i) Fault code

3. OBD-ll SYSTEM READINESS TESTS
1) CATALYST MONITORING

The catalyst efficiency monitor is a self-test strategy within
the ECM that uses the downstream Heated Oxygen Sen-
sor (HO2S) to determine when a catalyst has fallen below
the minimum level of effectiveness in its ability to control
exhaust emission.

2) MISFIRE MONITORING

Misfire is defined as the lack of proper combustion in the
cylinder due to the absence of spark, poor fuel metering,
or poor compression. Any combustion that does not occur
within the cylinder at the proper time is also a misfire. The
misfire detection monitor detects fuel, ignition or mechan-
ically induced misfires. The intent is to protect the cat-
alyst from permanent damage and to alert the customer
of an emission failure or an inspection maintenance fail-
ure by illuminating the MIL . When a misfire is detected,
special software called freeze frame data enabled. The
freeze frame data captures the operational state of the ve-
hicle when a fault is detected from misfire detection moni-
tor strategy.

3) FUEL SYSTEM MONITORING

The fuel system monitor is a self-test strategy within the
PCM that monitors the adaptive fuel table The fuel con-
trol system uses the adaptive fuel table to compensate for
normal variability of the fuel system components caused
by wear or aging. During normal vehicle operation, if the
fuel system appears biased lean or rich, the adaptive value
table will shift the fuel delivery calculations to remove bias.

4) ENGINE COOLING SYSTEM MONITORING

The cooling system monitoring is a self-test strategy within
the ECM that monitors ECTS (Engine Coolant Tempera-
ture Sensor) and thermostat about circuit continuity, out-
put range, rationality faults.

5) 02 SENSOR MONITORING

OBD-Il regulations require monitoring of the upstream
Heated O2 Sensor (H20S) to detect if the deterioration
of the sensor has exceeded thresholds. An additional
HO2S is located downstream of the Warm-Up Three
Way Catalytic Converter (WU-TWC) to determine the
efficiency of the catalyst.

Although the downstream H2OS is similar to the type used
for fuel control, it functions differently. The downstream
HO2S is monitored to determine if a voltage is generated.
That voltage is compared to a calibrated acceptable range.
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6) EVAPORATIVE EMISSION SYSTEM MONITORING

The EVAP. monitoring is a self-test strategy within the ECM
that tests the integrity of the EVAP. system. The complete
evaporative system detects a leak or leaks that cumula-
tively are greater than or equal to a leak caused by a 0.040
inch and 0.020 inch diameter orifice.

7) AIR CONDITIONING SYSTEM MONITORING

The A/C system monitoring is a self-test strategy within the
ECM that monitors malfunction of all A/C system compo-
nent at A/C ON.

8) COMPREHENSIVE COMPONENTS MONITORING

The comprehensive components monitoring is a self-test
strategy within the ECM that detects fault of any electronic
powertrain components or system that provides input to
the ECM and is not exclusively an input to any other OBD-II
monitor.
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COMPONENTS LOCATION

EBD84BB0

2 14 5104

9 16 312

1

—
1. Mass Air Flow Sensor (MAFS) 9. Injector 16. Ignition Coil

2. Intake Air Temperature Sensor (IATS) 10. Idle Speed Control Actuator (ISCA) 17. ECM

3. Engine Coolant Temperature Sensor (ECTS) 11. Vehicle Speed Sensor (VSS) 18. Heated Oxygen Sensor (Bank1, Sensor1)
4. Throttle Position Sensor (TPS) 12. Knock Sensor 19. Heated Oxygen seneor (Bank1, Sensor2)
5. Camshaft Position Sensor (CMPS) 13. Ignition Switch 20. Heated Oxygen seneor (Bank2, Sensor1)
6. Crankshaft Position Sensor (CKPS) 14. Purge Control Solenoid Valve (PCSV) 21. Heated Oxygen seneor (Bank2, Sensor2)
7. Diagnostic Link Connector (DLC) 15. Main Relay 22. Fuel Tank Pressure Sensor (FTPS)

8. Fuel Pump Relay 23. Canister Close Valve (CCV)

EGOF213A
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[1] Mass Air Flow Sensor (MAFS)

[4] Throttle Position Sensor (TPS)

[5] Camshaft Position Sensor (CMPS)
[10] Idle Speed Control Actuator (ISCA)

[2] Intake Air Temperature Sensor (IATS)

EGOF007B

EGOF007D

[3] Engine Coolant Temperature Sensor (ECTS)

[6] Crankshaft Position Sensor (CKPS)

EGOF501Q

EGOF263A

[8] Fuel Pump Relay
[15] Main Relay

[9] Injector
[16] Ignition Coil

\

EZOF007J

EZOF301J
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[12] Knock Sensor

[14] Purge Control Solenoid Valve (PCSV)

EZOF550G

EGOF007!

[18] Heated Oxygen Sensor (Bank 1, Sensor 1)

[19] Heated Oxygen Sensor (Bank 1, Sensor 2)

EZOF550N

.

HO2S (Bank 1/Sensor 2)

EZOF5500

[20] Heated Oxygen Sensor (Bank 2, Sensor 1)

[21] Heated Oxygen Sensor (Bank 2, Sensor 2)

EZOF550P

|- 8
— HO2S (Bank 2/Sensor 2)

EZOF550Q
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[22] Fuel Tank Pressure Sensor (FTPS)

[23] Canister Close Valve (CCV)

Fuel Tank

EGOF202A

EGOF209A
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ENGINE CONTROL MODULE
(ECM)

ENGINE CONTROL MODULE (ECM)

1. ECM HARNESS CONNECTOR

EE7210A1

i O

A A f

24123122|121f20( 19 '|52 5150|4948

47 |46 | 45| 44| 43| 42| 41|40 ]40 39|38|37|36|35]|34]33|32] 31 9lsl 7

6 5|4 18| 17| 16| 15|14 13 39|38|37|36]|35|34|33|32|31|30|29|28]27 30|29|28|27|26| 2524|2322 21 . 3z
1211|101 9| 8| 7 26 |25124|23|22|21|20|19) 18| 17| 16| 15] 14 20|19|18| 17| 16| 15|14 |13| 12| 11
sl2)1 ) [e]s]4]a]2|1]| Uia|i2|11]1ofo|e|7|6]|s5]a]af2]1] Hio]lo|e|7|6]s|a]a]2]1]]|23]2]"
] Uy vgu U
C133-1 C133-2 133-3 C133-4 C133-5
EZOF132A
2. ECM TERMINAL FUNCTION
CONNECTOR [C133-1]
Pin No. Description Connected to Remark
1 Ignition switch signal input Ignition Switch
2 Not connected
3 Diagnostic Data Line (k-Line) Data Link Connector (DLC)
4 ECM ground Chassis ground
5 Power stage ground Chassis ground
6 Power stage ground Chassis ground
7 Battery voltage supply Battery
8 Battery Voltage Supply after Main Relay Main Relay
9 Battery Voltage Supply after Main Relay Main Relay
CONNECTOR [C133-2]
Pin No. Description Connected to Remark
1 Heated Oxygen Sensor Heater (B1/S1) control | Heated Oxygen Sensor (B1/S1)
2 Not connected
3 Not connected
4 Not connected
5 Not connected
6 Not connected
7 Heated Oxygen Sensor (B1/S2) Heater control | Heated Oxygen Sensor (B1/S2)
8 Not connected
9 Not connected
10 Not connected
1 Not connected
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Pin No. Description Connected to Remark
12 Not connected
13 Heated Oxygen Sensor (B2/S1) Heater control | Heated Oxygen Sensor (B2/S1)
14 Heated Oxygen Sensor (B1/S1) signal input | Heated Oxygen Sensor (B1/S1)
15 Heated Oxygen Sensor (B2/S1) signal input | Heated Oxygen Sensor (B2/S1)
16 Heated Oxygen Sensor (B1/S2) signal input | Heated Oxygen Sensor (B1/S2)
17 Fuel Consumption signal output Trip Computer
18 Heated Oxygen Sensor (B2/S2) signal input | Heated Oxygen Sensor (B2/S2)
19 Heated Oxygen Sensor (B2/S2) Heater control | Heated Oxygen Sensor (B2/S2)
20 Heated Oxygen Sensor (B1/S1) ground Heated Oxygen Sensor (B1/S1)
21 Heated Oxygen Sensor (B2/S1) ground Heated Oxygen Sensor (B2/S1)
22 Heated Oxygen Sensor (B1/S2) ground Heated Oxygen Sensor (B1/S2)
23 Main Relay control output Main Relay
24 Heated Oxygen Sensor (B2/S2) ground Heated Oxygen Sensor (B2/S2)

CONNECTOR [C133-3]

Pin No. Description Connected to Remark
1 Mass Air Flow Sensor signal input Mass Air Flow Sensor (MAFS)
2 Not connected
3 Not connected
4 Not connected
5 Not connected
6 Not connected
7 Not connected
8 Crankshaft Position Sensor signal input (CCr;r;,kSS)h aft Position Sensor
9 Not connected
10 Throttle Position Sensor supply Throttle Position Sensor (TPS)
11 Not connected
12 Not connected
13 Not connected
14 Not connected
15 Not connected
16 Not connected
17 Mass Air Flow Sensor ground Mass Air Flow Sensor (MAFS)
18 Not connected
19 Throttle Position Sensor signal input Throttle Position Sensor (TPS)
20 Throttle Position Sensor ground Throttle Position Sensor (TPS)
21 Crankshaft Position Sensor ground (Céir;kss)h aft Position Sensor
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Pin No. Description Connected to Remark

22 Intake Air Temperature Sensor signal input g\éilgzﬁierIgr)nperature

23 Intake Air Temperature Sensor ground g;ilgzrﬁzilrp‘lgr)nperature

24 Epgine_ Coolant Temperature Sensor Engine Coolant Temperature
signal input Sensor (ECTS)

25 Engine Coolant Temperature Sensor ground Engine Coolant Temperature

Sensor (ECTS)

26 Power Steering Load input Power Steering Switch

27 Not connected

28 Not connected

29 Knock Sensor #1 (Cyl. #1, 3, 5) signal input | Knock Sensor (KS) #1

30 Knock Sensor #1 (Cyl. #1, 3, 5) ground Knock Sensor (KS) #1

31 Knock Sensor #2 (Cyl. #2, 4, 6) signal input | Knock Sensor (KS) #2

32 Knock Sensor #2 (Cyl. #2, 4, 6) ground Knock Sensor (KS) #2

33 Injector (Cyl. 1) control output Injector (Cyl. 1)

34 Injector (Cyl. 2) control output Injector (Cyl. 2)

35 Injector (Cyl. 3) control output Injector (Cyl. 3)

36 Injector (Cyl. 4) control output Injector (Cyl. 4)

37 Injector (Cyl. 5) control output Injector (Cyl. 5)

38 Injector (Cyl. 6) control output Injector (Cyl. 6)

39 Not connected

40 Not connected

41 Not connected

42 Purge Control Solenoid Valve PWM output C:Ir\?: (gocnst(;))l Solenoid

43 Not connected

44 Not connected

45 Not connected

46 Idle Speed Control Actuator PWM Idle Speed Control Actuator
output 2 (OPEN) (ISCA)

47 Idle Speed Control Actuator PWM Idle Speed Control Actuator
output 1 (CLOSE) (ISCA)

48 Knock Sensor Shield Knock Sensor (KS)

49 Not connected

50 Not connected

51 Not connected

52 Not connected
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CONNECTOR [C133-4]

Pin No. Description Connected to Remark
1 Not connected
Not connected
Not connected
4 Fuel Tank Pressure Sensor Supply f;?ll:,-sr?nk Pressure Sensor
Fuel Level Sensor Signal input Fuel Level Sensor (FLS)
Not connected
7 Camshaft Position Sensor signal input (CCa'\T;g?ﬂ Position Sensor
8 Camshaft Position Sensor ground (CC""'{An:g?ﬂ Position Sensor
9 Not connected
10 Fuel Pump Relay control output Fuel Pump Relay
11 Not connected
12 Not connected
13 Throttle Position PWM output Other control modules
14 Fuel Tank Pressure Sensor ground g_flﬁl:,-sr?nk Pressure Sensor
15 Fuel Level Sensor ground input Fuel Level Sensor (FLS)
16 Not connected
17 Engine Speed signal output Tachometer
18 Cooling Fan Relay [Low] control output Cooling Fan Relay
19 Not connected
20 Malfunction Indicating Lamp (MIL) output Malfunction Indicating Lamp (MIL)
21 Not connected
22 Vehicle speed signal input ABS Control Module With ABS
23 Air conditioner switch [Low/High] signal input | Triple Switch
24 Air conditioner switch signal input Air Conditioner Switch
25 Air conditioner switch [Middle] signal input Triple Switch
26 Not connected
27 Not connected
28 Not connected
29 ﬁ;;t?;ng:ig:fr Compressor Relay Air Conditioner Compressor Relay
30 Canister Close Valve control output Canister Close Valve (CCV)
31 Not connected
32 Not connected
33 Not connected
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Pin No. Description Connected to Remark

34 Fuel Tank Pressure Sensor signal input Fuel Tank Pressure Sensor

(FTPS)
35 Not connected

Other control modules (TCM,
36 CAN [HIGH] ABS, etc.)

Other control modules (TCM,
37 CAN [LOW] ABS, etc.)
38 Wheel Speed Sensor (WSS) ground Wheel Speed Sensor (WSS)

Without ABS
39 Wheel Speed Sensor (WSS) signal input Wheel Speed Sensor (WSS)
40 Cooling Fan Relay [High] control output Cooling Fan Relay
CONNECTOR [C133-5]
Pin No. Description Connected to Remark

1 Ignition coil #3 (Cyl. #3,6) control output Ignition coil #3 (Cyl. #3,6)
2 Ignition coil #2 (Cyl. #2,5) control output Ignition coil #2 (Cyl. #2,5)
3 Ignition coil #1 (Cyl. #1,4) control output Ignition coil #1 (Cyl. #1,4)
4 Not connected
5 Ignition Coil shield Ignition Coil and Chassis ground
6 Not connected
7 Not connected
8 Not connected
9 Not connected
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3. ECM TERMINAL INPUT/OUTPUT SIGNAL

CONNECTOR [C133-1]

Pin Description Type Vehicle State Level Test Result
1 | Ignition switch signal input DC IG ON Vbatt 14.19V
IG OFF 0~0.5V OomV
2 | Not connected
— Vbatt High: 13.69V
3 | Diagnostic Data Line (k-Line) Pulse commhneigatin —|_|:--0~o.sv Low: 307mV
9 Speed:10.365kbps
BFGES01N
4 | ECM ground SS|tgart1I::10| Always 0~05V
Static
5 | Power stage ground Signal Always 0~0.5V
6 Static
Power stage ground Signal Always 0~0.5V
Battery voltage supply DC Always Vbatt 13.37V
Battery Voltage Supply after DC IG ON Vbatt 14.15V
LR G IG OFF 0~0.5V omV
9 | Battery Voltage Supply after DC IG ON Vbatt 1417V
L IG OFF 0~05V ov
CONNECTOR [C133-2]
Pin Description Type Vehicle State Level Test Result
—‘—E"' Vbatt
. 0-05V 14.24V
1 Heated Oxygen Sensor Heater PWM Engine Run 400mV
(B1/S1) control BFGES01N 10.0Hz
Freq. : 10Hz
2 | Not connected
3 | Not connected
4 | Not connected
5 | Not connected
6 | Not connected
_‘_E. Vbatt
e 14.19V
7 ::::Z(rj g’;’ﬁ’;” Sensor B1/52) | pwM | Engine Run 400mV
BFGES01N 1 OOHZ
Freq. : 10Hz
8 | Not connected
9 | Not connected
10 | Not connected
11 | Not connected
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Pin Description Type Vehicle State Level Test Result
12 | Not connected

J—,:Vbatt
oA 1424V
13 :ea:e(ri o"’;‘fel" Sensor (B2/S1) | pwm | Engine Run 400mV
eater contro BFGE501N 10.0Hz
Freq. : 10Hz
"""" 0.8V
Heated Oxygen Sensor (B1/S1) 3000 rpm after [L 0.1V e
5 signal input LD warm u B L a7
9 P P BFGE501R 1.33Hz
Freq. : 1.1Hz
N~ 08V
Heated Oxygen Sensor (B2/S1) 3000 rpm after r\/ oy UE
= signal in )L?{g e war‘r)n u o LLLuN/
9 P P BFGES01R 1.09Hz
Freq. : 1.1Hz
N\~ 0.8V
Heated Oxygen Sensor (B1/S2) (-\/_ 0.4V 0.8V
16 | . . Pulse Racing 100mV
signal input
BFGE501R -Hz
Freq. : 1.1Hz
17 | Fuel Consumption signal output
q’;" 0.8V
18 H_eated_ Oxygen Sensor (B2/S2) Pulse Racing L. 01V
signal input
BFGE501R
Freq. : 1.1Hz
—l—[:Vbalt
oo 14.01V
19 :ea:e(ri OX’;?eI” Sensor (B2/S2) | pwM | Engine Run 400mV
eater contro BFGE501N 100HZ
Freq. : 10Hz
Heated Oxygen Sensor Static 3000 rpm after -
20 | (B1/s1) ground Signal Warm up UREEA -
Heated Oxygen Sensor Static 3000 rpm after B
e (B2/S1) ground Signal Warm up Ut 0
Heated Oxygen Sensor Static 3000 rpm after -
22 (B1/S2) ground Signal Warm up Lt L
23 | Main Relay control output DC IG ON 0~1V 903mV
IG OFF Vbatt 1347V
Heated Oxygen Sensor Static 3000 rpm after -
24 | B2/s2) ground Signal Warm up URELA o
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CONNECTOR [C133-3]

Pin Description Type Vehicle State Level Test Result
1 | Mass Air Flow Sensor signal input | Analog Idle 0.6~1.0V 663mV
2000 rpm 1.3~1.5V 1.54V
3000 rpm 1.7~1.9V
2 | Not connected
3 | Not connected
4 | Not connected
5 | Not connected
6 | Not connected
7 | Not connected
8 g;?]r;ﬁsi:zf:tPosmon Sensor Pulse J_E::owo_sv
BFGE501Q
Idle 600~900Hz 705.94Hz
3000 rpm 2.7~3.3kHz 3,028Hz
9 | Not connected
10 | Throttle Position Sensor supply DC After IG ON Vce 5.02v
11 | Not connected
12 | Not connected
13 | Not connected
14 | Not connected
15 | Not connected
16 | Not connected
17 | Mass Air Flow Sensor ground GND 0~0.5V 6.1mV
18 | Not connected
19 | Throttle Position Sensor Analog Idle 0.2~0.8V 304mV
signal input WO.T 4.3~48V 416V
20 | Throttle Position Sensor ground GND 0~0.5V 5.2mV
21 grr;r‘\rl:zhaft Position Sensor GND 0~05V 5.2mV
22 | Intake Air Temperature Sensor Analog -20°C (-4°F) 4.27~454 V
el M 0°C (32°F) 3.54~39 V
20°C (68°F) 263~2.93 V
40°C (104°F) 1.73~1.98 V
60°C (140°F) 1.08~1.25 V
80°C (176°F) 0.65~0.76 V
23 'S”;f]';ir%';ozen";pe'at“re GND 0~05V 34mV
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Pin Description Type Vehicle State Level Test Result
24 | Engine Coolant Temperature Analog COLD(20T) 3.44V

Sensor signal input
WARM(80C) 1.25V
o5 | Engine Coolant Temperature GND 0~05V 47mvV
Sensor ground
26 | Power Steering Load input DC Active 0~0.5V -26mV
Inactive Vbatt 11.55V
27 | Not connected
28 | Not connected
29 | Knock Sensor #1 (Cyl. #1, Fre- Knocking -0.3 ~ 0.3V 224mV
3, 5) signal input quency Normal oV omv
30 Knock Sensor #1 (Cyl. #1,
3, 5) ground
31 | Knock Sensor #2 (Cyl. #2, Fre- Knocking -0.3 ~ 0.3V 247TmV
4, 6) signal input quency Normal oV omv
32 Knock Sensor #2 (Cyl. #2,
4, 6) ground
33 | Injector (Cyl. 1) control output
34 | Injector (Cyl. 2) control output .
35 | Injector (Cyl. 3) control output - Vbatt High: 14.01V
njector . 3) control outpu :
) Y d DC(PWM)|  3000rpm Bt 1 Low: 185mV
36 | Injector (Cyl. 4) control output Idle: 5.86Hz
BFGES010 | 3000rpm: 25.04Hz
37 | Injector (Cyl. 5) control output
(20 ~ 30Hz)
38 | Injector (Cyl. 6) control output
39 | Not connected
40 | Not connected
41 | Not connected
42 | Purge Control Solenoid Valve PWM Inactive Vbatt
PWM output
Active Vet
(After warm ol
Up & raCing) BFGE501P
Freq. : 20Hz
43 | Not connected
44 | Not connected
45 | Not connected
J—E Vhatt
High: 15.05V
Below 0.5V
46 Idle Speed Control Actuator PWM Idle Low: 178mV

PWM output 2 (OPEN)

BFGES501S

Freq : 100Hz

Freq:100.0Hz
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Pin Description Type Vehicle State Level Test Result
m—vban
47 Eﬁ;‘ﬁgu??r‘(tgl’_'gggat°’ PWM Idle 'Beh:::sms e e
Freq:100.0Hz
Freq : 100Hz
48 | Knock Sensor Shield GND 0~0.5Vv
49 | Not connected
50 | Not connected
51 | Not connected
52 | Not connected
CONNECTOR [C133-4]
Pin Description Type Vehicle State Level Test Result
1 | Not connected
2 | Not connected
3 | Not connected
4 | Fuel Tank Pressure Sensor e IG OFF 0 ~05v ov
Supply IG ON 49 ~ 5.1V 5.05V
Fuel Level Sensor signal input DC IG ON 0 ~ Vbat
Not connected
gg?jhiiEuTOSItlon Sensor ﬂﬂﬂILSS::: T
Fre- Low: 529mV
quency BFGE501T
Idle 5.25~7.25Hz Idle: 5.84Hz
3000rpm 20~30Hz 3000rpm: 25.14Hz
Camshaft Position Sensor ground GND 0~0.5V
Not connected
10 | Fuel Pump Relay control output DC IG ON Vbatt 13.08V
Idle 0~0.5V 93mvV
11 | Not connected
12 | Not connected
13 | Throttle Position PWM output — Vbatt
J—Lsebwo_sv High: 12.72Vv
Low: 88mV
Pulse BFGES01S Freq:100.0Hz
Freq. : 100Hz
CT 5% DUTY C.T:4.92%
W.0.T 91% DUTY WOT:90.92%
14 g::oedn'lt'jank Pressure Sensor DC Idle 0 ~ 05V
15 | Fuel Level Sensor ground DC Idle 0~05V
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Pin Description Type Vehicle State Level Test Result
16 | Not connected
17 | Engine Speed signal output Vbatt

High: 10.35V
- Below 0.5V
Low: 13.6mV
Pulse BFGE501S
Idle 40Hz Idle: 35.25Hz
3000 rpm 150Hz 3000rpm: 151.25Hz
18 | Cooling Fan Relay [Low] DC FAN ON 0~0.5vV 497mV
el e FAN OFF Vbatt 13.95V
19 | Not connected
20 | Malfunction Indicating Lamp DC MIL ON 0~0.5V 16.4mV
et MIL OFF Vbatt 1354V
21 | Not connected
22 | Vehicle speed signal input Voo
_I—|: Seiow 05y High: 5.02V
. Low: 0.92mV
Pulse Vehicle BFGE501Q
Run(80km/h)
From ABS: 250Hz 252Hz
From VSS: 25Hz -
23 | Air conditioner switch [Low/Migh] DC S/W OFF 0~0.5V 0.02v
signal input S/W ON Vbatt 12.22V
24 | Air conditioner switch signal input DC S/W OFF 0~0.5V omvVv
S/W ON Vbatt 12.45V
25 | Air conditioner switch [Middle] DC S/W OFF 0~0.5V omvV
L S/W ON Vbatt 12.22V
26 | Not connected
27 | Not connected
28 | Not connected
29 | Air Conditioner Compressor DC Relay ON 0~0.5V 118mV
Relay control output Relay OFF Vbatt 13.7V
Inactive Vbatt
30 Canister Close Valve control PWM Active L Vbatt
output (After warm up 0-1v
& racing)
BFGES501P
Frea. : 10Hz
31 | Not connected
32 | Not connected
33 | Not connected
34 Fuel Tank Pressure Sensor DC Idle 0.4 ~ 46V 25V

signal input




GASOLINE ENGINE CONTROL SYSTEM FLA -35
Pin Description Type Vehicle State Level Test Result
35 | Not connected
36 | CAN [HIGH] DC Recessive 2.0~3.0V 251V

(256kbps) [ b minant 2.75~4.5V 356V
37 | CAN [LOW] DC Recessive 2.0~3.0V 2.52V
(256kbps) [ 5o minant 0.5~2.25V 151V
38 Wheel Speed Sensor (WSS) GND oV
ground
39 Wheel _Speed Sensor (WSS) Run Vehicle
signal input
40 | Cooling Fan Relay [High] DC Relay ON ov 543mV
control output Relay OFF Vbatt 13.98V
CONNECTOR [C133-5]
Pin Description Type Vehicle State Level Test Result
Above 350 V
Hi: 14.03V
- . Lo: 0.78~1.13V
1 L%r:::%? OCS,['I j? (o7 1) Pulse Engine Run ]V—ba" Peak: 348V
P -L . Idle: 11.70Hz
3000rpm: 50.2Hz
BFGES501M
Above 350 V
Hi: 13.98V
o . Lo: 0.77~1.13V
2 (':%’:]':'r‘(’)’l‘ :lj’t" ftz (Cyl. #25) Pulse | Engine Run [ Peak 352V
P . Idle: 11.79Hz
3000rpm: 50.5Hz
BFGE501M
Above 350V
Hi: 14.07V
. . Lo: 0.77~1.09V
3 L%r:::'?)? cicj)tll j? (75l Pulse Engine Run Ll Peak: 352V
P . Idle: 11.88Hz
3000rpm: 49.8Hz
BFGES501M
4 | Not connected
5 | Ignition Coil shield GND ov -0.2mV
6 | Not connected
7 | Not connected
8 | Not connected
9 | Not connected
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ECM PROBLEM INSPECTION
PROCEDURE  e177csse

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): 1Q or less

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

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

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

PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC

TROUBLE CODE  &1oss250
DTC Description MIL Page
U0101 | Serial Communication Problem with TCM (Timeout) ® | FLA-41
P0030 | HO2S Heater Control Circuit (Bank 1 / Sensor 1) @® | FLA-47
P0031 | HO2S Heater Circuit low (Bank 1 / Sensor 1) ® | FLA-53
P0032 | HO2S Heater Circuit high (Bank 1 / Sensor 1) @® | FLA-56
P0036 | HO2S Heater Control Circuit (Bank 1 / Sensor 2) @® | FLA-59
P0037 | HO2S Heater Circuit low (Bank 1 / Sensor 2) @® | FLA-65
P0038 | HO2S Heater Circuit high (Bank 1 / Sensor 2) @® | FLA-68
P0050 | HO2S Heater Control Circuit (Bank 2 / Sensor 1) ® | FLA-71
P0051 | HO2S Heater Circuit low (Bank 2 / Sensor 1) @® | FLA-77
P0052 | HO2S Heater Circuit high (Bank 2 / Sensor 1) ® | FLA-80
P0056 | HO2S Heater Control Circuit (Bank 2 / Sensor 2) ® | FLA-83
P0057 | HO2S Heater Circuit low (Bank 2 / Sensor 2) ® | FLA-89
P0058 | HO2S Heater Circuit high (Bank 2 / Sensor 2) @® | FLA-92
P0101 | Mass or Volume Air Flow Circuit Range / Performance Problem @® | FLA-95
P0102 | Mass or Volume Air Flow circuit Low Input ® | FLA-101
P0103 | Mass or Volume Air Flow circuit High Input ® | FLA-106
PO111 Intake Air Temperature Sensor 1 Circuit Range / Performance ® | FLA-110
P0112 | Intake Air Temperature Sensor 1 Circuit Low Input ® | FLA-115
P0113 | Intake Air Temperature Sensor 1 Circuit High Input ® | FLA-118
P0116 | Engien Coolant Temperature Circuit Range / Performance ® | FLA-123
P0117 | Engine Coolant Temperature Circuit Low Input ® | FLA-129
P0118 | Engine Coolant Temperature Circuit Hgih Input ® | FLA-133
P0119 | Engine Coolant Temperture Circuit Intermittent @® | FLA-138
P0121 | Throttle / Pedal Position Sensor / Switch "A" Circuit Range/Performance ® | FLA-140
P0122 | Throttle / Pedal Position Sensor / Switch "A" Circuit Low Input @® | FLA-146
P0123 | Throttle / Pedal Position Sensor / Switch "A" Circuit Hgih Input ® | FLA-149
P0125 | Insufficient Coolant Temperature for Closed Loop Fuel Control @ | FLA-153
P0128 | Coolant Thermostat (Coolant Temp. below Thermostat Regulating Temp.) ® | FLA-159
P0130 | HO2S Circuit (Bank 1 / Sensor 1) @® | FLA-162
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DTC Description MIL Page
P0131 HO2S Circuit Low Input (Bank 1 / Sensor 1) ® | FLA-168
P0132 | HO2S Circuit High Input (Bank 1 / Sensor 1) @® | FLA-171
P0133 | HO2S Circuit Slow Response (Bank 1 / Sensor 1) ® | FLA-174
P0134 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 1) ® | FLA-178
P0136 | HO2S Circuit (Bank 1 / Sensor 2) @® | FLA-181
P0137 | HO2S Circuit Low Input (Bank 1 / Sensor 2) @ | FLA-186
P0138 | HO2S Circuit High Input (Bank 1 / Sensor 2) ® | FLA-189
P0139 | HO2S Circuit Slow Response (Bank 1 / Sensor 2) ® | FLA-192
P0140 | HO2S Circuit No Activity Detected (Bank 1 / Sensor 2) ® | FLA-197
P0150 | HO2S Circuit (Bank 2 / Sensor 1) ® | FLA-200
P0151 | HO2S Circuit Low Input (Bank 2 / Sensor 1) ® | FLA-206
P0152 | HO2S Circuit High Input (Bank 2 / Sensor 1) ® | FLA-209
P0153 | HO2S Circuit Slow Response (Bank 2 / Sensor 1) ® | FLA-212
P0154 | HO2S Circuit No Activity Detected (Bank 2 / Sensor 1) ® | FLA-217
P0156 | HO2S Circuit Malfunction (Bank 2 / Sensor 2) ® | FLA-220
P0157 | HO2S Circuit Low Input (Bank 2 / Sensor 2) @® | FLA-225
P0158 | HO2S Circuit High Input (Bank 2 / Sensor 2) ® | FLA-228
P0159 | HO2S Circuit Slow Response (Bank 2 / Sensor 2) @® | FLA-231
P0160 | HO2S Circuit No Activity Detected (Bank 2 / Sensor 2) ® | FLA-236
P0170 | Fuel Trim (Bank 1) ® | FLA-239
P0O171 System Too Lean (Bank 1) ® | FLA-244
P0172 | System Too Rich (Bank 1) @® | FLA-249
P0173 | Fuel Trim (Bank 2) ® | FLA-239
P0174 | System Too Lean (Bank 2) @ | FLA-244
P0175 | System Too Rich (Bank 2) @® | FLA-249
P0230 | Fuel Pump Circuit Malfunction A | FLA-254
P0261 | Cylinder 1 - Injector Circuit Low @® | FLA-259
P0262 | Cylinder 1 - Injector Circuit High ® | FLA-265
P0264 | Cylinder 2 - Injector Circuit Low ® | FLA-259
P0265 | Cylinder 2 - Injector Circuit High ® | FLA-265
P0267 | Cylinder 3 - Injector Circuit Low ® | FLA-259
P0268 | Cylinder 3 - Injector Circuit High ® | FLA-265
P0270 | Cylinder 4 - Injector Circuit Low @® | FLA-259




DTC TROUBLESHOOTING PROCEDURES FLA -39
DTC Description MIL Page
P0271 | Cylinder 4 - Injector Circuit High @® | FLA-265
P0273 | Cylinder 5 - Injector Circuit Low @ | FLA-259
P0274 | Cylinder 5 - Injector Circuit High ® | FLA-265
P0276 | Cylinder 6 - Injector Circuit Low ® | FLA-259
P0277 | Cylinder 6 - Injector Circuit High @® | FLA-265
P0300 | Random / Multiple Cylinder Misfire Detected @ | FLA-269
P0301 | Cylinder 1 - Misfire detected ® | FLA-277
P0302 | Cylinder 2 - Misfire detected ® | FLA-277
P0303 | Cylinder 3 - Misfire detected ® | FLA-277
P0304 | Cylinder 4 - Misfire detected ® | FLA-277
P0305 | Cylinder 5 - Misfire detected ® | FLA-277
P0306 | Cylinder 6 - Misfire detected ® | FLA-277
P0315 | Segment Time Acquisition Incorrect A | FLA-283
P0325 | Knock Sensor 1 Circuit A | FLA-287
P0330 | Knock Sensor 2 Circuit A | FLA-293
P0335 | Crankshaft Position Sensor A Circuit @® | FLA-297
P0340 | Camshaft Position Sensor A Circuit Malfuntion (Signal Sensor) ® | FLA-304
P0350 | Ignition Coil Primary / Secondary Circuit A | FLA-310
P0351 Ignition Coil A’ Primary / Secondary Circuit A | FLA-317
P0352 | Ignition Coil ‘B’ Primary / Secondary Circuit A | FLA-317
P0353 | Ignition Coil 'C’ Primary / Secondary Circuit A | FLA-317
P0354 | Ignition Coil ‘D’ Primary / Secondary Circuit A | FLA-317
P0355 | Ignition Coil 'E’ Primary / Secondary Circuit A | FLA-317
P0356 | Ignition Coil 'F’ Primary / Secondary Circuit A | FLA-317
P0420 | Catalyst System Efficiency below Threshold (Bank 1) ® | FLA-321
P0430 | Catalyst System Efficiency below Threshold (Bank 2) @ | FLA-321
P0441 Evap. Emission System Incorrect Purge Flow ® | FLA-324
P0442 | Evap. Emission System - Leak Detected (Small Leak) @® | FLA-328
P0444 | Evap. Emission System - Purge Ctrl. Valve Circuit Open @® | FLA-334
P0445 | Evap. Emission System - Purge Ctrl. Valve Circuit Shoted ® | FLA-339
P0447 | Evap. Emission System - Vent Control Circuit Open @® | FLA-342
P0448 | Evap. Emission System - Vent Control Circuit Shorted ® | FLA-347
P0449 | Evap. Emission System - Vent valve / Solenoid circuiit ® | FLA-350
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DTC Description MIL Page
P0451 Evap. Emission System - Pressure Sensor Rage / Performance ® | FLA-352
P0452 | Evap. Emission System - Pressure Sensor Low Input @ | FLA-356
P0453 | Evap. Emission System - Pressure Sensor High Input ® | FLA-360
P0454 | Evap. Emission System - Pressure Sensor Intermittent @® | FLA-363
P0455 | Evap. Emission System - Leak Detected (Large Leak) @® | FLA-366
P0456 | Evap. Emission System - Leak Detected (Very Small Leak) @ | FLA-328
P0461 | Fuel Level Sensor "A" Circuit Range / Performance A | FLA-372
P0462 | Fuel Level Sensor "A" Circuit Low Input A | FLA-376
P0463 | Fuel Level Sensor "A" Circuit Hign Input A | FLA-380
P0464 | Fuel Level Sensor "A" Circuit Intermittent A | FLA-383
P0501 Vehicle Speed Sensor "A" Range / Performancd @ | FLA-385
P0506 | Idle Air Control System - RPM lower than expected @® | FLA-392
P0507 | Idle Air Control System - RPM higher than expected ® | FLA-396
P0551 Power Steering Pressure Sensor / Switch Circuit Range / Performance A | FLA-399
P0560 | System Voltage @® | FLA403
P0562 | System Voltage Low @® | FLA-408
P0563 | System Voltage High @® | FLA-407
P0605 | Internal Control Module Read Only Memory (ROM) Error @® | FLA-410
P0630 | VIN not Programmed or Incompatible - ECM/PCM ® | FLA413
P0650 | Malfunction Indicator Lamp (MIL) Control Circuit A | FLA-416
PO700 | TCM Request for MIL On ® | FLA-419
P1505 | Idle Charge Actuator Signal Low of Coil #1 @® | FLA-420
P1506 | Idle Charge Actuator Signal High of Coil #1 @ | FLA426
P1507 | Idle Charge Actuator Signal Low of Coil #2 @® | FLA429
P1508 | Idle Charge Actuator Signal High of Coil #2 @® | FLA-433
P1642 | Non-Immobilizer-EMS connected to an Immobilizer A |-

(L] NOTE

- @ :MiILON & FAULT CODE MEMORY
- A MIL OFF & FAULT CODE MEMORY
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[DTC U0101 SERIAL COMMUNICATION PROBLEM WITH TCU (TIMEOUT) |

GENERAL DESCRIPTION

EA37BASD

A communication line exists between the Engine Control Module(ECM) 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 ECM. 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 ECM and TCM use CAN lines.

DTC DESCRIPTION

E65CD2CC

The ECM sets DTC U0101 if ECM detects that communication time via CAN exceeds threshold value.

DTC DETECTING CONDITION

E2C3B1CA

Item Detecting Condition Possible Cause

DTC Strategy * Missing messages TCU

Enable Conditions

» Battery voltage > 10V
* Engine speed > 256 rpm

Threshold Value

» Time exceeded without message = 0.5 sec.

Diagnostic Time

* 1 sec.

¢ Open or short in CAN line
¢ Contact resistance in connectors

MIL On Condition e 2 Driving Cycles

SIGNAL WAVEFORM

E9FESA9F

|CH A

31V DT: 10.20mS CH B:

15V

uuuuuuuuuuuuuuuuuuu

'RECD, MENU

Fig 1) Normal wave form with ignition ON

KU01012

MONITOR DTC STATUS

EQE8D477

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

2. Press F4(DTAL) to select DTC information from the DTCs menu.
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3.

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

frame data or enable conditions.

Read "DTC Status" parameter.

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

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

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

NOTE

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2.DTC STATUS: PRESENT

3.DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1
5.0P.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK

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

- Present fault : DTC is occurring at present time.

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION

1.

EAESDCEA

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

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

damage.

Has a problem been found?

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

» Go to "CAN High line Inspection" procedure.
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CAN HIGH LINE INSPECTION ceoiasas

1. Check for Open in harness
1) Ignition "OFF".
2) Disconnect ECM and TCM connectors.

3) Measure resistance between terminals 36 of the ECM harness connector and 3 of the TCM harness connector.

Specification : Approx. 0Q

<C133-4>
36. CAN(High)
<C136-3>
ul -
* | *
22{21[ |

KU01013

4) s resistance within the specification?

» Go to next step as below.

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

2. Check for short to ground in harness.

1) Measure resistance between terminal 36 of the ECM harness connector and chassis ground.

Specification : Infinite

<C133-4>

36. CAN(High)

KU01014
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2) s resistance within the specification?

» Go to next step as below

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

3) Measure voltage between terminal 36 of the ECM harness connector and chassis ground.

Specification : Approx. 0V

<C133-4>
36. CAN(High)

KU01015

4) Is voltage within the specification?

» Go to "CAN Low Line Inspection" procedure

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

CAN LOW LINE INSPECTION  ecessscs
1. Check for Open in harness.

1) Ignition "OFF".

2) Disconnect ECM and TCM connectors.

3) Measure resistance between terminals 37 of the ECM harness connector and 4 of the TCM harness connector.

Specification : Approx. 0Q
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<C133-4>
37. CAN(Low)

R

4) s resistance within the specification?

KU01016

» Go to next step as below.

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

2. Check for short to ground in harness.

1) Measure resistance between terminal 37 of the ECM harness connector and chassis ground.

Specification : Infinite

<C133-4>

37. CAN(Low)

KU01017

2) Is resistance within the specification?

» Go to next step as below

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

3. Check for short to battery in harness.
1) Reconnect the ECM connector.

2) Ignition "ON" & Engine "OFF".
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3) Measure voltage between terminal 37 of the ECM harness connector and chassis ground.

Specification : Approx. 0V

<C133-4>

37. CAN(Low)

KU01018

4) Is voltage within the specification?

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

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

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

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

3. Read "DTC Status" parameter.

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

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

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

CONNECTOR CONFIGURATION  esrssece

EGOF250A

GENERAL DESCRIPTION  cs08esr

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

DTC DESCRIPTION e300

The ECM determines if a front HO2S heater fault has occurred and sets DTC P0030 if the front HO2S heater control
driver inside the ECM fails, if HO2S is not operational (after an elapse of predetermined time) since engine start, or when
the front HO2S tip temperature is out of normal working range. The ECM illuminates the MIL on the second consecutive
driving cycle that the diagnostic runs and fails.

DTC DETECTING CONDITION  eeszcze

ltem Detecting Condition Possible Cause

¢ Evaluate O2 sensor element temperature

LR ) via measuring element resistance

¢ Sensor preheating and full heating
phases finished

Enable Conditions : I;T/efge;ts"art e||tapsei1:6%/40 sec. * Related fuse blown or missing
. atiery voftage =1 ¢ * Heater control circuit open or short
* 1% < Heater power < 99% . * Power supply circuit open or short
* Exhaust gas temp.model < 580 C(1076°F) * Contact resistance in connectors
Threshold Value * 02 sensor element resistance > 12004 * Faulty HO2S
Diagnostic Time * 5 min.
Fail Safe * Heater open loop control

MIL On Condition e 2 Driving Cycles
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SPECIFICATION  eocceroe

Normal Parameter

20~24T(68~75°F)

HO2S Heater

Heater Resistance Approx. 3~4Q

SCHEMATIC DIAGRAM  errazas

[Circuit Diagram] [Connection Information]
HO2S (B1/S1) ECM
3 Terminal Connected to Function
: 4_! [T HO2S HEATER 1 ECM Terminal 14 Signal
2 ECM Terminal 20 Ground
L 3 Engine Control Relay Battery Voltage
| L 1 l‘ fi4 HO2S SIGNAL 4 ECM Terminal 1 Heater Control

After Engine Control Relay

[Harness Connectors]

HO2S Harness side connector ECM side terminal

24|23]22[21]@I19
18[17[16[15]/@I13

* |k [k |k |[*|[7]
*[x|*|*|*x|@

C145 C133-2

K00301

SIGNAL WAVEFORM  erseiro6

GENERAL SENSOR SRR EIEN | TheHozs requires a minimum temperature to

palls ot 8 e provide a closed loop fuel control system. So the
HO2S contains a heater element to reduce its warm-

T up time and ensure its performance during all driving
IIO ‘ 1M I g conditions. The HO2S heater should always be ON

111 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
40 oo circuit for activating the heater. The illustration is the
signal waveform at idle after the HO2S heater

20

completes warm-up

K00302

MONITOR DTC STATUS  easrsren

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2,
3.

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
P[] ENGINE 2. DTC STATUS: PRESENT
:Select engine 3.DTC READNESS FLAG : COMPLETE

»[C] DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select F4DTAL)on the function bar 5 OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK
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.

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  erieeor

1.

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

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

Has a problem been found?

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

» Go to "Power Supply Circuit Inspection" procedure.
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POWER SUPPLY CIRCUIT INSPECTION  es7oses

1. Ignition "OFF".
Disconnect HO2S connector.

Ignition "ON" & Engine "OFF".

A w0 DN

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

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  ccaecris

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

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 1 of the ECM harness
connector.

Specification : Approx. 0Q

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : infinite

2) Is resistance within the specification?
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» Go to next step as below.

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

3. Check for short to power in control circuit.
1) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

3) Is voltage within the specification?

» Go to "Component Inspection" procedure.
» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
COMPONENT INSPECTION  eo1sroon

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

Specification : 3~4% [at 20~24C(68~75°F )]

<C145>

1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00307

2. s resistance within the specification?

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

VERIFICATION OF VEHICLE REPAIR es7scosp
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

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

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

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

COMPONENT LOCATION  eoeronts

Refer to DTC P0030.

GENERAL DESCRIPTION  ese21se6

Refer to DTC P0030.

DTC DESCRIPTION esasesrs

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

DTC DETECTING CONDITION  ensrsees

Item Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check

e e Batt It > 10V
Enable Conditions altery voltage * Related fuse blown or missing

e 1% < < 999
1% < Heater power < 99% Open or short to ground in power

Threshold Value e Short to ground supply or control harness
Diagnostic Time e 20 sec. ¢ Contact resistance in connectors
¢ Faulty HO2S
Fail Safe » Heater open loop control

MIL On Condition e 2 Driving Cycles

SPECIFICATION  cooeaso

Refer to DTC P0030.

SCHEMATIC DIAGRAM  ersincss

Refer to DTC P0030.

SIGNAL WAVEFORM  eacsacsa

Refer to DTC P0030.

MONITOR DTC STATUS  esresron

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION  ezsoeree

Refer to DTC P0030.

POWER SUPPLY CIRCUIT INSPECTION  eonscess

1. Ignition "OFF".
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2. Disconnect HO2S connector.
3. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  esozesar

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

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 1 of the ECM harness
connector.

Specification : Approx. 0Q

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : infinite

2) Is resistance within the specification?

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

COMPONENT INSPECTION  ess0sea

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

Specification : 3~4% [at 20~24C(68~75°F )]

<C145>

1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00307

2. s resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR ezeneros

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

COMPONENT LOCATION  eerorsec

Refer to DTC P0030.

GENERAL DESCRIPTION  ceoacsa:

Refer to DTC P0030.

DTC DESCRIPTION ezreceer

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

DTC DETECTING CONDITION  ezszsres

Item Detecting Condition Possible Cause
DTC Strategy ¢ Driver Stage Check

¢ Battery voltage > 10V
* 1% < Heater power < 99% ¢ Open or short to battery in
control harness

Enable Conditions

Threshold Value ¢ Short to Battery or Line Break k .
¢ Contact resistance in connectors
Diagnostic Time e 20 sec. * Faulty HO2S
Fail Safe * Heater open loop control

MIL On Condition ¢ 2 Driving Cycles

SPECIFICATION  escersi

Refer to DTC P0030.

SCHEMATIC DIAGRAM  ccorrews

Refer to DTC P0030.

SIGNAL WAVEFORM  e2cs7a0

Refer to DTC P0030.

MONITOR DTC STATUS  escarors

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION  esazaeae

Refer to DTC P0030.

CONTROL CIRCUIT INSPECTION  easizec

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

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 1 of the ECM harness
connector.

Specification : Approx 0%

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : Approx. 0V

4) Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eranisc

1. Ignition "OFF".

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

Specification : 3~4Q [at 20~24C(68~75°F)]
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1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00307

3. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR o228

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

COMPONENT LOCATION ezi61700

EGOF251A

GENERAL DESCRIPTION essnsss

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

DTC DESCRIPTION ecstics

The ECM determines rear HO2S heater fault and sets DTC P0036 if measured rear HO2S resistance is lower than the
predetermined threshold. The ECM illuminates the MIL on the second consecutive driving cycle that the diagnostic runs
and fails.

DTC DETECTING CONDITION ezrznscr

Item Detecting Condition Possible Cause

* Evaluate O2 sensor element temperature

DTC Strategy via measuring element resistance

¢ Sensor preheating and full heating
phases finished

¢ Time after start elapsed : 180 sec. o

Enable Conditions * 11V < Battery voltage <16V * Related fuse blown or missing
* 1% < Heater power < 99% * Heater control circuit open or short
* Exhaust gas temperature model < * Power supply circuit open or short

520°C(968°F) » Contact resistance in connectors
e Faulty HO2S
Threshold Value » 02 sensor element resistance > 29005
Diagnostic Time * 5 min.
Fail Safe * Heater open loop control

MIL On Condition e 2 Driving Cycles
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SPECIFICATION  ceazras

Normal Parameter

20~24T(68~75°F)

HO2S Heater

Heater Resistance Approx. 3~4Q

SCHEMATIC DIAGRAM  ezr2523a

[Circuit Diagram] [Connection Information]
HO2S (B1/S2) ECM
s Terminal Connected to Function
< [7 HO2S HEATER 1 ECM Terminal 16 Signal
2 ECM Terminal 22 Ground
3 Engine Control Relay Battery Voltage
| L 1 76 HO2S SIGNAL 4 ECM Terminal 7 Heater Control
A

After Engine Control Relay
[Harness Connectors]

HO2S Harness side connector ECM side terminal

24|23/@l2120l19
18[171@l15114113

*|x|x|*|*x|@
*[k|x[x|[x]1

C147 C133-2

K00361

SIGNAL WAVEFORM  ess3eno0

GENERAL SENSOR BRI EIEY | Theroos requires a minimum temperature to

et O ot 8 e provide a closed loop fuel control system. So the
HO2S contains a heater element to reduce its warm-

T up time and ensure its performance during all driving
IIO ‘ 1M I g conditions. The HO2S heater should always be ON

111 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
40 oo circuit for activating the heater. The illustration is the
signal waveform at idle after the HO2S heater

20

completes warm-up

K00302

MONITOR DTC STATUS cirsoera

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2,
3.

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
P[] ENGINE 2. DTC STATUS: PRESENT
:Select engine 3.DTC READNESS FLAG : COMPLETE

»[C] DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select F4DTAL)on the function bar 5 OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK
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.

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  ezsscer

1.

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

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

Has a problem been found?

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

» Go to "Power Supply Circuit Inspection" procedure.
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POWER SUPPLY CIRCUIT INSPECTION crsi6sc
1. Ignition "OFF".

2. Disconnect HO2S connector.

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

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

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  e110ee3a
1. Check for open in control harness
1) Ignition "OFF".

2) Measure resistance between terminals 4 of the HO2S heater harness connector and 7 of the ECM harness
connector.

Specification : Approx. 0%

3) Is resistance within the specification?

» Go to next step as below.

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

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

Specification : infinite

2) s resistance within the specification?

» Go to next step as below.
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» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

3. Check for short to power in control circuit.
1) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

3) Is voltage within the specification?

» Go to "Component Inspection" procedure

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
COMPONENT INSPECTION  esscaerc

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

Specification : 3~4Q [at 20~24 C(68~75°F)]

<C147>

1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00367

2. Is resistance within the specification?

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

» Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR escacer2
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

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

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

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

COMPONENT LOCATION  esrceeor

Refer to DTC P0036.

GENERAL DESCRIPTION esiose9

Refer to DTC P0036.

DTC DESCRIPTION ewericon

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

DTC DETECTING CONDITION  esansren

Item Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check

" * Batt It > 10V
Enable Conditions altery voltage ¢ Related fuse blown or missing

° 0, < < 0,
1% < Heater power < 99% Open or short to ground in power

Threshold Value e Short to ground supply or control harness
Diagnostic Time e 20 sec. ¢ Contact resistance in connectors
¢ Faulty HO2S
Fail Safe » Heater open loop control

MIL On Condition * 2 Driving Cycles

SPECIFICATION  eveareec

Refer to DTC P0036.

SCHEMATIC DIAGRAM  cs1ssoic

Refer to DTC P0036.

SIGNAL WAVEFORM  ecnorrap

Refer to DTC P0036.

MONITOR DTC STATUS  ecrzrose

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  ezsserc

Refer to DTC P0036.

POWER SUPPLY CIRCUIT INSPECTION  esorscce

1. Ignition "OFF".
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2. Disconnect HO2S connector.
3. Ignition "ON" & Engine "OFF".

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

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  essosseo

1. Check for open in control harness
1) Ignition "OFF".

2) Measure resistance between terminals 4 of the HO2S heater harness connector and 7 of the ECM harness
connector.

Specification : Approx. 0Q

3) Is resistance within the specification?

» Go to next step as below.

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

2. Check for short to ground in control circuit.

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

Specification : infinite

2) s resistance within the specification?

» Go to "Component Inspection" procedure.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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COMPONENT INSPECTION  esosecor

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

Specification : 3~4Q [at 20~24C(68~75°F)]

<C147>

1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00367

2. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR eracrsse

Refer to DTC P0036.



FLA -68 FUEL SYSTEM
[DTC P0038 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  eocrrros

Refer to DTC P0036.

GENERAL DESCRIPTION  ecriozn

Refer to DTC P0036.

DTC DESCRIPTION EDEBEDSD

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

DTC DETECTING CONDITION ccacstno

Item Detecting Condition Possible Cause
DTC Strategy ¢ Driver Stage Check

¢ Battery voltage > 10V
* 1% < Heater power < 99% ¢ Open or short to battery in
control harness

Enable Conditions

Threshold Value ¢ Short to Battery or Line Break k .
¢ Contact resistance in connectors
Diagnostic Time e 20 sec. * Faulty HO2S
Fail Safe * Heater open loop control

MIL On Condition ¢ 2 Driving Cycles

SPECIFICATION  escoecos

Refer to DTC P0036.

SCHEMATIC DIAGRAM  ecs7639

Refer to DTC P0036.

SIGNAL WAVEFORM  eecsrres

Refer to DTC P0036.

MONITOR DTC STATUS  ecrrzses

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  eiascosr

Refer to DTC P0036.

CONTROL CIRCUIT INSPECTION  coasaze

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

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 7 of the ECM harness
connector.

Specification : Approx. 0Q

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : Approx. 0V

4) Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eorecenn

1. Ignition "OFF".

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

Specification : 3~4Q [at 20~24C(68~75°F)]
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1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00367

3. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR &rorrren

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

COMPONENT LOCATION  esrooccs

= I

/ HO2S (Bank 2/Sensor 1)

EGOF252A

GENERAL DESCRIPTION  ee7esers

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

DTC DESCRIPTION es13rans

The ECM determines if a front HO2S heater fault has occurred and sets DTC P0050 if the front HO2S heater control
driver inside the ECM fails, if HO2S is not operational (after an elapse of predetermined time) since engine start, or when
the front HO2S tip temperature is out of normal working range. The ECM illuminates the MIL on the second consecutive
driving cycle that the diagnostic runs and fails.

DTC DETECTING CONDITION es7saoss

ltem Detecting Condition Possible Cause

e Evaluate O2 sensor element temperature

LR ) via measuring element resistance

¢ Sensor preheating and full heating
phases finished

Enable Conditions : I;T/efge;ts"art e||tapsei1:6%/40 sec. * Related fuse blown or missing
. atiery voftage =1 ¢ * Heater control circuit open or short
* 1% < Heater power < 99% . * Power supply circuit open or short
* Exhaust gas temp.model < 580 C(1076°F) * Contact resistance in connectors
Threshold Value * 02 sensor element resistance > 12004 * Faulty HO2S
Diagnostic Time * 5 min.
Fail Safe * Heater open loop control

MIL On Condition e 2 Driving Cycles
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SPECIFICATION  esczrso

Normal Parameter

20~247T(68~75°F)

HO2S Heater

Heater Resistance Approx. 3~4Q

SCHEMATIC DIAGRAM  ecoserns

[Circuit Diagram] [Connection Information]
HO2S (B2/S1) ECM
3 Terminal Connected to Function
4 A3 HO2S HEATER 1 ECM Terminal 15 Signal
1 i 2 ECM Terminal 21 Ground
3 Engine Control Relay Battery Voltage
| [ 1 fi5 HO2S SIGNAL 4 ECM Terminal 13 Heater Control
L

After Engine Control Relay
[Harness Connectors]
HO2S Harness side connector ECM side terminal

24/23] 22| @I 20l19
18[17]16]@l141@

*[k|k|*|x]|7
IR

C146 C133-2

K00501

SIGNAL WAVEFORM  ecesssen

GENERAL SENSOR SR EIEN | TheHoss requires a minimum temperature to

el et T provide a closed loop fuel control system. So the
HO2S contains a heater element to reduce its warm-

R up time and ensure its performance during all driving

ll sl [ 1M I : conditions. The HO2S heater should always be 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
o e circuit for activating the heater. The illustration is the
signal waveform at idle after the HO2S heater
completes warm-up

K00302

MONITOR DTC STATUS  ceossass

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2,
3.

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
P[] ENGINE 2. DTC STATUS: PRESENT
:Select engine 3.DTC READNESS FLAG : COMPLETE

»[C] DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select F4DTAL)on the function bar 5 OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK
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.

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eorasces

1.

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

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

Has a problem been found?

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

» Go to "Power Supply Circuit Inspection" procedure.
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POWER SUPPLY CIRCUIT INSPECTION  esessoer

1. Ignition "OFF".
Disconnect HO2S connector.

Ignition "ON" & Engine "OFF".

A w0 DN

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

Specification : B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION c1so7rss

1. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect ECM connectors.

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 13 of the ECM harness
connector.

Specification : Approx. 0Q

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : infinite

2) s resistance within the specification?
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» Go to "Component Inspection" procedure .

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

3. Check for short to power in control circuit.
1) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

3) Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

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

Specification : 3~4% [at 20~24C(68~75°F )]

<C146>

1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00507

2. s resistance within the specification?

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

VERIFICATION OF VEHICLE REPAIR eosi2690
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 FADTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions .

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0051 HO2S HEATER CIRCUIT LOW (BANK 2 / SENSOR 1) |

COMPONENT LOCATION  ecso83rs

Refer to DTC P0050.

GENERAL DESCRIPTION  eoios70e

Refer to DTC P0050.

DTC DESCRIPTION Ee:7sase2

ECM sets DTC P0051 if the ECM detects that the front HO2S heater control line is short to ground.

DTC DETECTING CONDITION  e7ssensr

Item Detecting Condition Possible Cause
DTC Strategy e Driver Stage Check

e e Batt It > 10V
Enable Conditions altery voltage * Related fuse blown or missing

e 1% < < 999
1% < Heater power < 99% Open or short to ground in power

Threshold Value e Short to ground supply or control harness
Diagnostic Time e 20 sec. ¢ Contact resistance in connectors
¢ Faulty HO2S
Fail Safe » Heater open loop control

MIL On Condition e 2 Driving Cycles

SPECIFICATION  esocrare

Refer to DTC P0050.

SCHEMATIC DIAGRAM  esopi7oe

Refer to DTC P0050.

SIGNAL WAVEFORM  es7oirer

Refer to DTC P0050.

MONITOR DTC STATUS  earsoeos

Refer to DTC P0050.

TERMINAL AND CONNECTOR INSPECTION  eezonies

Refer to DTC P0050.

POWER SUPPLY CIRCUIT INSPECTION  eccaosoa

1. Ignition "OFF".
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2. Disconnect HO2S connector.
3. Ignition "ON" & Engine "OFF".

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

Specification : B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  essoeeeo
1. Check for open in control harness.

1) Ignition "OFF".

2) Disconnect ECM and HO2S connectors.

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 13 of the ECM harness
connector.

Specification : Approx. 0Q

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : infinite

2) Is resistance within the specification?

» Go to "Component Inspection" procedure .
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» Repair open or short to ground in control circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ezzcssoo

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

Specification : 3~4Q [at 20~24C(68~75°F)]

<C146>

1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00507

2. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR cossaos

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

COMPONENT LOCATION  esss0811

Refer to DTC P0050.

GENERAL DESCRIPTION  eacraso

Refer to DTC P0050.

DTC DESCRIPTION E9BF04FC

ECM sets DTC P0052 if the ECM detects that the front HO2S heater control line is open or short to battery line.

DTC DETECTING CONDITION  er7ooens

Item Detecting Condition Possible Cause
DTC Strategy ¢ Driver Stage Check

¢ Battery voltage > 10V
* 1% < Heater power < 99% ¢ Open or short to battery in
control harness

Enable Conditions

Threshold Value ¢ Short to Battery or Line Break k .
¢ Contact resistance in connectors
Diagnostic Time e 20 sec. * Faulty HO2S
Fail Safe * Heater open loop control

MIL On Condition ¢ 2 Driving Cycles

SPECIFICATION  eczaose:

Refer to DTC P0050.

SCHEMATIC DIAGRAM  esezaze:

Refer to DTC P0050.

SIGNAL WAVEFORM  essocses

Refer to DTC P0050.

MONITOR DTC STATUS eransso

Refer to DTC P0050.

TERMINAL AND CONNECTOR INSPECTION  esrozors

Refer to DTC P0050.

CONTROL CIRCUIT INSPECTION  es0800i0

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

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 13 of the ECM harness
connector.

Specification : Approx. 09

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : Approx. 0V

4) Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  cororora
1. Ignition "OFF".

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

Specification : 3~4Q [at 20~24 C(68~75°F)]
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1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00507

3. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR eesooce2

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

COMPONENT LOCATION  eossorar

| T
— HO2S (Bank 2/Sensor 2)

EGOF253A

GENERAL DESCRIPTION  eccaseee

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

DTC DESCRIPTION  essceso

The ECM determines when a rear HO2S heater fault occurs and sets DTC P0056 if measured rear HO2S resistance is
lower than the predetermined threshold.
The ECM illuminates the MIL on the second consecutive driving cycle that the diagnostic runs and fails.

DTC DETECTING CONDITION cersirers

Item Detecting Condition Possible Cause

* Evaluate O2 sensor element temperature

PUS L)) via measuring element resistance

¢ Sensor preheating and full heating
phases finished

¢ Time after start elapsed : 180 sec. o

Enable Conditions * 11V < Battery voltage <16V * Related fuse blown or missing
* 1% < Heater power < 99% * Heater control circuit open or short
* Exhaust gas temperature model < * Power supply circuit open or short

520°C(968°F) » Contact resistance in connectors
¢ Faulty HO2S
Threshold Value ¢ 02 sensor element resistance > 2900
Diagnostic Time * 5 min.
Fail Safe * Heater open loop control

MIL On Condition e 2 Driving Cycles
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SPECIFICATION  cesasczs

Normal Parameter

20~24T(68~75°F)

HO2S Heater

Heater Resistance Approx. 3~4Q

SCHEMATIC DIAGRAM  &i7oss40

[Circuit Diagram] [Connection Information]
HO02S (B2/S2) ECM
—k] Terminal Connected to Function
—4 7o HO2S HEATER 1 ECM Terminal 18 Signal
2 ECM Terminal 24 Ground
‘ 3 Engine Control Relay Battery Voltage
| L 1 l EB HO2S SIGNAL 4 ECM Terminal 19 Heater Control

After Engine Control Relay

[Harness Connectors]

HO2S Harness side connector ECM side terminal

@ /23] 22]22]20/ @
@!17116l15114]13

*|%|*x[x|%]|7
x| %[ *x[x]|*]1

C148 C133-2

K00561

SIGNAL WAVEFORM  cooss21a

GENERAL SENSOR SR EIER | Theroos requires a minimum temperature to

palls ot 8 e provide a closed loop fuel control system. So the
HO2S contains a heater element to reduce its warm-
T up time and ensure its performance during all driving
IIO ‘ 1M I g conditions. The HO2S heater should always be ON

111 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
40 0 oo circuit for activating the heater. The illustration is the
signal waveform at idle after the HO2S heater
completes warm-up

20

K00302

MONITOR DTC STATUS  esonosoe

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2,
3.

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
P[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

»[C] 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

EDTC_GK
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.

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eor1oess

1.

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

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

Has a problem been found?

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

» Go to "Power Supply Circuit Inspection" procedure.
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POWER SUPPLY CIRCUIT INSPECTION eiases

1. Ignition "OFF".
Disconnect HO2S connector.

Ignition "ON" & Engine "OFF".

A w0 DN

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

Specification : B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  ceeoesca

1. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect ECM connectors.

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 19 of the ECM harness
connector.

Specification : Approx. 0Q

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : infinite
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2) Is resistance within the specification?

» Go to next step as below.

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

3. Check for short to power in control circuit.
1) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

3) Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esearzr

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

Specification : 3~4Q [at 20~24'C(68~75°F)]

<C148>

1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00567
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2.

Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR craseer

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

1.
2.

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

Press FADTAL) 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"?

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

» Go to the applicable troubleshooting procedure.
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[DTC P0057 HO2S HEATER CIRCUIT LOW (BANK 2 / SENSOR 2) |

COMPONENT LOCATION errczor

Refer to DTC P0056.

GENERAL DESCRIPTION  esscsess

Refer to DTC P0056.

DTC DESCRIPTION EBAFCAB6

ECM sets DTC P0057 if the ECM detects that the rear HO2S heater control line is short to ground.

DTC DETECTING CONDITION  ecrosnst

Item Detecting Condition Possible Cause

DTC Strategy e Driver Stage Check

" * Batt It > 10V
Enable Conditions altery voltage ¢ Related fuse blown or missing

e 1% < < 999
1% < Heater power < 99% Open or short to ground in power

Threshold Value e Short to ground supply or control harness
Diagnostic Time e 20 sec. ¢ Contact resistance in connectors
¢ Faulty HO2S
Fail Safe » Heater open loop control

MIL On Condition * 2 Driving Cycles

SPECIFICATION  eooocess

Refer to DTC P0056.

SCHEMATIC DIAGRAM  eacorsec

Refer to DTC P0056.

SIGNAL WAVEFORM  eroocrer

Refer to DTC P0056.

MONITOR DTC STATUS essadsra

Refer to DTC P0056.

TERMINAL AND CONNECTOR INSPECTION  eeozcss

Refer to DTC P0056.

POWER SUPPLY CIRCUIT INSPECTION  cos0se0e

1. Ignition "OFF".
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2. Disconnect HO2S connector.
3. Ignition "ON" & Engine "OFF".

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

Specification : B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  corrs02s

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

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 19 of the ECM harness
connector.

Specification : Approx. 0Q

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : infinite

2) Is resistance within the specification?

» Go to "Component Inspection" procedure .
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» Repair open or short to ground in control circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION 1346204

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

Specification : 3~4Q [at 20~24C(68~75°F)]

<C148>

1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00567

2. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR cemsieec

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

COMPONENT LOCATION  esasesso

Refer to DTC P0056.

GENERAL DESCRIPTION  eerscces

Refer to DTC P0056.

DTC DESCRIPTION E1ADBCAE

ECM sets DTC P0058 if the ECM detects that the rear HO2S heater control line is open or short to battery line.

DTC DETECTING CONDITION  eso1oses

Item Detecting Condition Possible Cause
DTC Strategy * Driver Stage Check
Enable Conditions * Battery voltage > 10V _
* 1% < Heater power < 99% ¢ Open or short to battery in
Threshold Value ¢ Short to Battery or Line Break control harr!ess ,
» Contact resistance in connectors
Diagnostic Time e 20 sec. e Faulty HO2S
Fail Safe * Heater open loop control

MIL On Condition ¢ 2 Driving Cycles

SPECIFICATION  eci7rsne

Refer to DTC P0056.

SCHEMATIC DIAGRAM  ecessozr

Refer to DTC P0056.

SIGNAL WAVEFORM  essrara

Refer to DTC P0056.

MONITOR DTC STATUS  ereecen

Refer to DTC P0056.

TERMINAL AND CONNECTOR INSPECTION  Eez21ancao

Refer to DTC P0056.

CONTROL CIRCUIT INSPECTION  esoz3428

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

3) Measure resistance between terminals 4 of the HO2S heater harness connector and 19 of the ECM harness
connector.

Specification : Approx. 09

4) s resistance within the specification?

» Go to next step as below.

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

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

Specification : Approx. 0V

4) Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esrecser
1. Ignition "OFF".

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

Specification : 3~4Q [at 20~24 C(68~75°F)]
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1. Signal

2. Ground

3. Battery Voltage
4. Heater Control

K00567

3. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR easssaeo

Refer to DTC P0056.
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DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION erssacts

EGOF254A

GENERAL DESCRIPTION  e7sancas

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

DTC DESCRIPTION enscoec

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

DTC DETECTING CONDITION eosssiis

ltem Detecting Condition Possible Cause
DTC Strategy * Compare calculated MAF with MAF signal

* 1500 < Engine speed(RPM) < 3500
e 450 < Measured Mass Air Flow(mg/rev)

Enable Conditions Dirty air cleaner.

< 1050 * Oil Cap or Dipstick missing or
* Coolant temperature > 60T(140°F) not installed correctly.
¢ Air leak in intake system
Threshold Value * Measured MAF/Calculated MAF + lambda T e

controller limit < -20% or > 20%
Diagnostic Time * 110 sec.
MIL On Condition e 2 Driving Cycles

Faulty MAFS or TPS
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SPECIFICATION &ssssan0
MAF DATA TPS DATA
Test Condition -
Output Voltage (V) Mass Air Flow (kg/h) Output Voltage (V) Resistance (k@)
Idle 06 ~1.0 116 ~ 154 0.2~0.8 0.71 ~ 1.38
Idle & A/C "ON" 10~13 20 ~ 30 - -
W.0.T - - 43 ~48 22~ 34
SCHEMATIC DIAGRAM  coiaresa
[Circuit Diagram] [Connection Information]
MAFS ECM
Terminal Connected to Function
1 ECM Terminal 17 Ground
2 ECM Terminal 1 Signal
3 Engine Control Relay Battery Voltage
[Harness Connectors]
MAFS Harness side connector ECM side terminal -
(= |
* | K| *|K*|[48|47|46| % | * | *|42| * | *
% |38]|37]|36|35]|34|33|32]|31|30|29| * | *
[ ] [ ] [ ]
261 25[24] 23] 22] 21/ 20[19] * |@] * | * | *
x| x| x[10] x][8]*][*[*x]*x][x]*]|@
O
C125 C133-3
K01011
SIGNAL WAVEFORM  cst611r0
1.3 CURRENT DATA 1.3 CURRENT DATA 1.3 FLIGHT RECORD
A Al 50 THROTTLE P.SENSOR(V) v A
*[[ W | | |
| MASS AR FLOW(V) 0.90 V Bl 5| MASS AR FLOW(V) 121 V L
3| ENGINE SPEED 791 rpm | ENGINE SPEED 852 rpm 00 | A
5.0 MASS AIR FLOW(V) v
r\/\._“—.
/ .
yj 00 malh A
FIX _ PART. FULL . HELP. GRPH. RCRD FIX _ PART. FULL. HELP. GRPH. RCRD LuisT | [T-39] [Fix_ "HOME]
Fig. 1 Fig. 3
Fig 1) Normal value with Idle after warm up : Approx. 0.7~1.0V
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
K01013
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MONITOR DTC STATUS  ecerasno

NOTE

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

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
P[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS 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

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

NOTE

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

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

» Go to next step as below.

AIR CLEANER INSPECTION

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

P Replace air cleaner and go to "Verification of Vehicle Repair" procedure.
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» Go to "Air Leakage Inspection" procedure.

AIR LEAKAGE INSPECTION  e7oorsos

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

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

3. Has a problem been found?

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

» Go to "TPS Inspection" procedure.

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

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

Specification : Approx. 0.2~0.8V(Closed throttle Valve) / Approx 4.2~4.8V(Wide Open Throttle)

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

» Go to "Terminal and Connector Inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  e7oress

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?

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

COMPONENT INSPECTION  esoossco
1. Engine "ON".
2. Connect Scantool and monitor the "MASS AIR FLOW(V)" parameter on the Scantool data list.

3. Monitor the "MASS AIR FLOW(V)" parameter on the Scantool.

Specification :
Approx. 0.6 ~ 1.0V at idle & No load
Approx. 1.0 ~ 13V at idle & A/C "ON"

1.3 CURRENT DATA 1.3 CURRENT DATA
A A
* *
| MASS AIR FLOW(V) 0.90 V B | %|MASS AIR FLOW(V) 121V u
% | ENGINE SPEED 791 rpm % | ENGINE SPEED 852 rpm
| AIR/CON.SWITCH ON
% | AIRICON.COMP.RLY ON

—j—,v_

Fig 1)Test Condition : Idle after warm up
Specification : The MAFS is between 0.6~1.0V(11~20kg/h)
Fig 2)Test Condition : idle after warm up & A/C "ON"
Specification : The MAFS increase proportionally with engine load

K01014

4. Is MAF sensor voltage within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR eseoease

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

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT |

COMPONENT LOCATION  eorecris

Refer to DTC P0101.

GENERAL DESCRIPTION  e2008%

Refer to DTC P0101.

DTC DESCRIPTION essz00rs

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

DTC DETECTING CONDITION e7sceren

Item Detecting Condition Possible Cause
DTC Strategy * Voltage range check

* 1500 < Engine speed(RPM) < 3500

Enable Conditions e 450 < Measured Mass Air Flow(mg/rev) . Qpen or shprt to ground in
< 1050 signal circuit
¢ Coolant temperature > 60T(140°F) ¢ Open in power supply circuit
* Contact resistance in connections.

Threshold Value » Measured MAF < 1.7g/sec « Faulty MAF sensor
Diagnostic Time * 0.2 sec.

MIL On Condition * 2 Driving Cycles

SPECIFICATION  eesoecss

Refer to DTC P0101.

SCHEMATIC DIAGRAM  &rossnio

Refer to DTC P0101.
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SIGNAL WAVEFORM  ess1sc04

1.3 CURRENT DATA 1.3 CURRENT DATA
A A
x x
% | MASS AIR FLOW(V) 0.68 V a | MASS AIR FLOW 15.5 kg/h u
% | ENGINE SPEED 0 rpm

Fig 1) Normal value with ignition ON and engine OFF : Approx. 0.6~0.7V
Fig 2) Open in signal or power supply circuit/Short to ground in signal or power supply circuit : Approx. OV

K01022

MONITOR DTC STATUS  ezs0ss3s

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3.DTC READNESS 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

EDTC_GK

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

NOTE

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



DTC TROUBLESHOOTING PROCEDURES FLA -103

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eerrciee

Refer to DTC P0101.

POWER SUPPLY CIRCUIT INSPECTION  eosc2orc
1. Ignition "OFF".

2. Disconnect MAF connector.

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

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

Specification : B+

5. Is voltage within the specification?

» Go to "Signal Circuit Inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  easocane

1. Check for open in signal harness.
1) Ignition "OFF".
2) Disconnect ECM connector.

3) Measure resistance between terminals 2 of the MAF sensor harness connector and 1 of the ECM harness con-
nector

Specification : Approx. 0Q

4) s resistance within the specification?

» Go to next step as below.
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» Check for an open in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for short to ground in signal harness.
1) Ignition "OFF".

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

Specification : infinite

3) Is resistance within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eoesearc
1. Engine "ON".
2. Connect Scantool and monitor the "MASS AIR FLOW(V)" parameter on the Scantool data list.

3. Monitor the "MASS AIR FLOW(V)" parameter on the Scantool.

Specification :
Approx. 0.6 ~ 1.0V at idle & No load
Approx. 1.0 ~ 1.3V at idle & A/C "ON"

1.3 CURRENT DATA 1.3 CURRENT DATA
A A
* *
% | MASS AIR FLOW(V) 090 v |®| x|MASS AIR FLOW(V) 121 V u
% | ENGINE SPEED 791 rpm %| ENGINE SPEED 852 rpm
%| AIR/ICON.SWITCH ON
%| AIR/ICON.COMP.RLY ON
A4 Y

Fig 1)Test Condition : Idle afterwarm up
Specification : The MAFS is between 0.6~1.0V(11~20kg/h)
Fig 2)Test Condition : idle after warm up & A/C "ON"
Specification : The MAFS increase proportionally with engine load

4. Is MAF sensor voltage within the specification?

K01014
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P 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 MAFS for contamination, deterioration, or damage. Substitute with a known-good MAFS and check for
proper operation. If the problem is corrected, replace MAFS and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  erssrcs

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

COMPONENT LOCATION  erssocee

Refer to DTC P0101.

GENERAL DESCRIPTION  essrroe

Refer to DTC P0101.

DTC DESCRIPTION  eosones2

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

DTC DETECTING CONDITION ezazss62

Item Detecting Condition Possible Cause

DTC Strategy * \oltage range check

* 1500 < Engine speed(RPM) < 3500

¢ 450 < Measured Mass Air Flow(mg/rev)

Enable Conditions Open in ground harness

< 1050 ) . » Short to battery in signal harness
* Coolant temperature > 60°C(140°F) » Contact resistance in connections.
Threshold Value * Measured MAF > 202.8 g/sec * Faulty MAF sensor
Diagnostic Time * 0.2 sec.

MIL On Condition * 2 Driving Cycles

SPECIFICATION  cssanrma

Refer to DTC P0101.

SCHEMATIC DIAGRAM  caiszres

Refer to DTC P0101.
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SIGNAL WAVEFORM  Eenzinons

1.3 CURRENT DATA 1.3 CURRENT DATA 1.3 CURRENT DATA
A A ]A
! W | = =
%[ MASS AIR FLOW(V) 068 V Bl 5| MASS AR FLOW 235 kg | B || 3| MASS AR FLOW 0.0 kgh |
%| ENGINE SPEED 0 rpm
L; A 1T T 1 ' Lr o= 1T il ar ' L 1 1 ar = '
FIX _ PART. FULL . HELP  GRPH, RCRD FIX _ [PART. FULL HELP. GRPH. RCRD, FIX  PART. FULL HELP. GRPH, RCRD
[Fig1 Fig. 2 Fig. 3
Fig 1) Normal value with ignition ON and engine OFF : Approx. 0.6~0.7V
Fig 2) Open in ground circuit with ingition ON and engine OFF : Approx 5V
Fig 3) Short to battery in signal circuit with ignition ON and ingine OFF : Approx. 5V

K01032

MONITOR DTC STATUS  eccasses

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  esscczos

Refer to DTC P0101.

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

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

Specification : Approx. 0Q

4. s resistance within the specification?

» Go to "Signal Circuit Inspection" procedure.

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

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

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

Specification : Approx. 0V
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3. Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  cirresra
1. Engine "ON".
2. Connect Scantool and monitor the "MASS AIR FLOW(V)" parameter on the Scantool data list.

3. Monitor the "MASS AIR FLOW(V)" parameter on the Scantool.

Specification :
Approx. 06 ~ 1.0V at idle & No load
Approx. 10 ~ 1.3V at idle & A/C "ON"

1.3 CURRENT DATA 1.3 CURRENT DATA
A A
x x
3| MASS AIR FLOW(V) 0.90 V B | % | MASS AIR FLOW(V) 1.21 V u
% | ENGINE SPEED 791 rpm % | ENGINE SPEED 852 rpm
| AIRICON.SWITCH ON
| AIRICON.COMP.RLY ON
AA A4

Fig 1) Test Condition : Idle afterwarm up
Specification : The MAFS is between 0.6~1.0V(11~20kg/h)
Fig 2)Test Condition : idle after warm up & A/C "ON"
Specification : The MAFS increase proportionally with engine load

4. |Is MAF sensor voltage within the specification?

K01014

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

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

» Check MAFS for contamination, deterioration, or damage. Substitute with a known-good MAFS and check for
proper operation. If the problemis corrected, replace MAFS and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR ces7s001

Refer to DTC P0101.
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DTC P0111 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  Eerasseen

EGOF255A

GENERAL DESCRIPTION earrssra

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

DTC DESCRIPTION coreer2

The purpose of this diagnosis is to detect a stuck air temperature signal. The diagnostic function checks whether after a
variation of the calculated air temperature also a variation of the measured air temperature is detected.

ECM sets DTC P0111 when the variation of measured intake air temperature is smaller than threshold while variation of
calculated intake air temperature by ECM is greater than threshold.

DTC DETECTING CONDITION  e126000

Item Detecting Condition Possible Cause
DTC Strategy ¢ Signal Stuck

* Time after Start > 500 sec.

¢ Coolant temperature > 75C(167°F)

¢ Coolant temperature increase after
Start > 40TC(104°F) ¢ Contact resistance in connections.

* Faulty IAT sensor

Enable Conditions

¢ Max. air temperature - Min. air temperature
<23 ~5.3C(36.1~415°F)

Diagnostic Time * 5 sec.
MIL On Condition e 2 Driving Cycles

Threshold Value
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SPECIFICATION  esanecic

Temperature(C) Temperature(’F) Resistance(kR )
20 68 222 ~ 282
40 104 1.06 ~ 1.31
80 176 0.30 ~ 0.36

SCHEMATIC DIAGRAM  esseane:

[Circuit Diagram]

[Connection Information]

IATS ECM

l Terminal Connected to Function

' 1 ECM Terminal 22 IATS Signal
2 ECM Terminal 23 IATS Ground

[Harness Connectors]
IAT Harness side connector ECM side terminal
Cc127 C133-3
K01111
SIGNAL WAVEFORM  coscorss

1.3 CURRENT DATA 04/63 1.3 CURRENT DATA 04/63
Al ] A
| |

% |05. IAT SENSOR 58.5 °C %105. IAT SENSOR 57.8 °C

06. TPS VOLTAGE

07. ABSOLUTE TPS

08. TPS ADAPTION

09. MAF VOLTAGE

10. MAF SENSOR

11. VEHICLE SPEED SNSR

06. TPS VOLTAGE

07. ABSOLUTE TPS

08. TPS ADAPTION

09. MAF VOLTAGE

10. MAF SENSOR

11. VEHICLE SPEED SNSR

e

Fig 1) Signal decreases with increasing sensor temperature and increases with decreasing sensor

temperature : Approx. 2.2 V at 59°C(138°F)
Fig 2) Short to ground in signal circuit : Approx. OV

K01112
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MONITOR DTC STATUS erasmasa

1.

2.

Connect scan tool and select "Diagnostic Trouble Codes(D TCs)" 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
1 HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[]1 ENGINE 2.DTC STATUS: PRESENT
:Select engine 3.DTC READNESS FLAG : COMPLETE

»[C] 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

EDTC_GK
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.

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

» Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  essersno

Ignition "OFF".
Disconnect IATS connector.

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

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

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

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  esencoso

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

Specification :
Temperature Resistance(k )
20C(68°F) Approx. 222 ~ 2.82
40C(104°F) Approx. 1.06 ~ 1.31
80C(176°F) Approx. 0.29 ~ 0.36
<C127>
1. IATS Signal

2. Sensor Ground

K01113

2. Is IAT sensor data within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR essare

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 FADTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions .
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3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0112 INTAKE AIR TEMPERATURE SENSOR1T CIRCUIT LOW INPUT |

COMPONENT LOCATION  ezoerc:

Refer to DTC P0111.

GENERAL DESCRIPTION  eerrceee

Refer to DTC P0111.

DTC DESCRIPTION  eccoroo

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

DTC DETECTING CONDITION  eoorssss

Item Detecting Condition Possible Cause
DTC Strategy

Enable Conditions » After 250 seconds from engine start

Voltage range check

¢ Short to ground in signal harness
* Contact resistance in connections.
¢ Faulty IAT sensor

* Measured intake air temperature >
117.75 T (243.95°F)

Diagnostic Time * 5 sec.
MIL On Condition e 2 Driving Cycles

Threshold Value

SPECIFICATION  esescres

Refer to DTC P0111.

SCHEMATIC DIAGRAM  eoxorse

Refer to DTC P0111.

SIGNAL WAVEFORM  Eesorszne

Refer to DTC P0111.

MONITOR DTC STATUS  eossccer

Refer to DTC P0111.

MONITOR SCANTOOL DATA cesiznsic
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
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1.3 CURRENT DATA 04/63
h A
*x - ]
%(05. IAT SENSOR 585 °C

06. TPS VOLTAGE

07. ABSOLUTE TPS

08. TPS ADAPTION

09. MAF VOLTAGE

10. MAF SENSOR

11. VEHICLE SPEED SNSR

FIX _ PART. FULL HELP. GRPH, RCRD

F|g.1|

Fig 1) Open or short to battery in signal circuit/Open in ground circuit: Approx. 5V

K01123

4. Isdisplayed IAT data within the specification?

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

» Possibility of signal circuit short to ground. Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION csrrooic
1. Ignition "OFF".
2. Disconnect IAT sensor connector.

3. Measure resistance between terminal 1 of the IAT sensorharness connector and chassis ground.

Specification : Infinite

4. s resistance within the specification?

» Go to "Terminal and Connector Inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  essoaes

Refer to DTC P0111.
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COMPONENT INSPECTION  eseean

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

Specification :
Temperature Resistance(kS2 )
20°C(68°F) Approx. 222 ~ 2.82
40°C(104°F) Approx. 1.06 ~ 1.31
80TC(176°F) Approx. 0.30 ~ 0.36
<C127>
1. IATS Signal

2. Sensor Ground

K01113

2. Is IAT sensor data within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR escancsc

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

COMPONENT LOCATION  essoso0

Refer to DTC P0111.

GENERAL DESCRIPTION  esercren

Refer to DTC P0111.

DTC DESCRIPTION crecciso

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

DTC DETECTING CONDITION easceice

Item Detecting Condition Possible Cause
DTC Strategy
Enable Conditions

Voltage range check

After 250 seconds from engine start Short to battery in signal hamess

Open in signal or ground circuit
Contact resistance in connections.
Faulty IAT sensor

¢ Measured intake air temperature <
-38.25T (-36.85°1)

Diagnostic Time * 5 sec.
MIL On Condition

Threshold Value

2 Driving Cycles

SPECIFICATION  es1aa080

Refer to DTC P0111.

SCHEMATIC DIAGRAM  ereaassc

Refer to DTC P0111.
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SIGNAL WAVEFORM  coeaecer

1.3 CURRENT DATA 04/63 1.3 CURRENT DATA 04/63
h . h .
* M = | * =
% [05. IAT SENSOR 58.5 °C %|05. IAT SENSOR 58.5 °C
06. TPS VOLTAGE 06. TPS VOLTAGE
07. ABSOLUTE TPS 07. ABSOLUTE TPS
08. TPS ADAPTION 08. TPS ADAPTION
09. MAF VOLTAGE 09. MAF VOLTAGE
10. MAF SENSOR 10. MAF SENSOR
11. VEHICLE SPEED SNSR 11. VEHICLE SPEED SNSR
v v
FIX _ .PART. FULL . HELP . GRPH_ RCRD FIX . PART. FULL . HELP, GRPH. RCRD
Fig. 1 Fig. 2
Fig 1) Signal decreases with increasing sensor temperature and increases with decreasing sensor
temperature : Approx. 2.59V at 48 C(118°F)
Fig 2) Open or short to battery in signal circuit/Open in ground circuit: Approx. 5V

K01132

MONITOR DTC STATUS  esasasr

Refer to DTC P0111.

MONITOR SCANTOOL DATA cesavsore

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

2. Disconnect IATS sensor connector.

3. Connect Scantool and monitor the "INT.AIR TEMP. SNSR(V)" parameter on the Scantool data list.
4

Jumper the terminals 1 and 2 of the IAT sensor harness connector together.

Specification : Approx. 0V




FLA -120 FUEL SYSTEM

1.3 CURRENT DATA 04/63
|A

%|05.IAT SENSOR 57.8°C
06. TPS VOLTAGE

07. ABSOLUTE TPS

08. TPS ADAPTION

09. MAF VOLTAGE

10. MAF SENSOR

11. VEHICLE SPEED SNSR

Fig. 1

Fig 1) Short to ground in signal circuit : Approx. OV

K01133

5. Is IAT data within the specification?

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

» Go to next step as below.
6. Jumper the terminal 1 of the IAT sensor harness connector to chassis ground.

7. Observe the "IAT SENSOR" parameter on the Scantool.

Specification : Approx. 0V

8. Is IAT data within the specification?

» Possibility of open in IAT ground circuit Go to "Ground circuit inspection" procedure.

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

GROUND CIRCUIT INSPECTION  eorosse2
1. Ignition "OFF".
2. Disconnect ECM connector.

3. Measure resistance between terminal 2 of the IATsensor harness connector and 23 of the ECM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?
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» Go to "Terminal and Connector Inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  escccsse

1. Check for open in signal circuit

1) Measure resistance between terminals 1 of the IAT sensor harness connector and 22 of the ECM harness con-
nector.

Specification : Approx. 02

2) s resistance within the specification?

» Go to next step as below.

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

2) With IATS and ECM connector still disconnected, measure voltage between terminals 1 of the IAT sensor har-
ness connector and 22 of the ECM harness connector.

Specification : Approx. 0V

3) Is voltage within the specification?

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

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

TERMINAL AND CONNECTOR INSPECTION  essenssc

Refer to DTC P0111.

COMPONENT INSPECTION  eorcrrr2

1. lIgnition "OFF"

2. Measure resistance between terminals 1 and 2 of the IAT sensor connector(Component side).
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Specification :
Temperature Resistance(kS )
20°C(68°F) Approx. 222 ~ 2.82
40°C(104°F) Approx. 1.06 ~ 1.31
80C(176°F) Approx. 0.30 ~ 0.36
<C127>
1. IATS Signal

2. Sensor Ground

K01113

3. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR Escases

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

COMPONENT LOCATION  ereosirc

EGOF440J

GENERAL DESCRIPTION eesirerr

The Engine Coolant Temperature Sensor (ECTS) is located in the engine coolant passage of the cylinder head for detect-
ing the engine coolant temperature. The ECTS uses a thermistor whose resistance changes with the temperature. The
electrical resistance of the ECTS decreases as the temperature increases, and increases as the temperature decreases.
The reference 5 V in the ECM is supplied to the ECTS via a resistor in the ECM. That is, the resistor in the ECM and
the thermistor in the ECTS are connected in series. When the resistance value of the thermistor in the ECTS changes
according to the engine coolant temperature, the output voltage also changes.

During cold engine operation the ECM increases the fuel injection duration and controls the ignition timing using the
information of engine coolant temperature to avoid engine stalling and improve drivability.

DTC DESCRIPTION 57274

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.ECM
sets DTC P0116 when the variation of measured engine coolant temperature from engine start is smaller than threshold
while variation of calculated coolant temperature by ECM is greater than threshold.
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FUEL SYSTEM

DTC DETECTING CONDITION

EAFE125C

Item Detecting Condition Possible Cause
DTC .
Strategy Signal stuck.
Enable e 250 seconds after "START" in case of short
Condi- circuit to B+ or open circuit when temperature
tions of intake air is below -30 C (-22°F).
Casel) * Modeled coolant temperature increase >
Thresh- Threshold But Measured coolant temperature
old Value increase < Threshold (Threshold depends on
Coolant start temperature)
Diagnos- .
tic Time 0.5 sec.
DTC » Signal Unplausible High with Long Soaking Condition
Strategy * Contact resistance in
* No Relevant Failure connections.
* Engine run Elapse of Previous driving cycle * Faulty ECT sensor
> 500sec. or ECT at Engine Stop of previous
Enable driving cycle > 85°C(185°F)
Condi- ¢ |AT Signal Decrease Energy by Air Flow
tions after Start < 50J
Case2) e Cumulative Time for IAT Signal Decrease Check
(Air Flow > 60 kg/h) > 70sec.
e Cumulative Time for IAT Signal Decrease Check
(Vehicle Speed > 71km/h(44 mph)) > 100sec.
* Measured coolant temperature with intake air temp.
Thresh- . . . .
old Value at previous driving cycle—lntakq air temp. at stat
>12°C(54°F) is higher than 54 C(129°F)
D.'agf‘°s' ¢ Immediate if Enable Conditions Fulfilled
tic Time

SPECIFICATION

E10CA80C

Temperature Temperature
h i Resistance(k ) ) ) Resistance(k< )
(C) ('F (C) ('F)
-20 -4 14.13 ~ 16.83 40 104 1.15
0 32 5.79 60 140 0.59
20 68 231 ~ 259 80 176 0.32
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SCHEMATIC DIAGRAM  ecesrsso

[Circuit Diagram] [Connection Information]
ECTS ECM
3 Terminal Connected to Function
2 To Indicators 1 ECM terminal 24 ECTS Signal
1" & Gauges 2 Indicators & Gauges
1 3 ECM terminal 25 ECTS Ground
= L

[Harness Connectors]

ECTS Harness side connector ECM side terminal

C111 C133-3

K01161

SIGNAL WAVEFORM  &rorszrr

20S

2.9v @ 37°C(98°F)

e

A
1.1v @ 86°C(186°F)

Fig 1) Signal decreases with increasing sensor temperature
and increases with decreasing sensor temperature

K01162

MONITOR DTC STATUS  eesecaer

NOTE

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

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

2. Press F4(DTAL) to select DTC information from the DTCs menu.
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3.

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

Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[] ENGINE 2.DTC STATUS: PRESENT
‘Select engine 3.DTC READNESS 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

EDTC_GK
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.

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  e2s2cecs

1.

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

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

Has a problem been found?

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

» Go to "Component Inspection" procedure.
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COMPONENT INSPECTION  esor1arc

1. Ignition "OFF"
2. Disconnect ECTS connector

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

Specification :
Temperature Resistance(kQ )
20TC(68°F) Approx. 2.31 ~ 2.59
40°C(104°F) Approx. 1.15
80TC(176°F) Approx. 0.32
<C111>

1. ECTS Signal

2. To Indicators & Gauges

3. Ground

K01163

4. |s resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR ersiene

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 FADTAL) 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"?
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» System performing to specification at this time. Clear the DTC.

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

COMPONENT LOCATION  ecrrescr

Refer to DTC P0116.

GENERAL DESCRIPTION  esrsrano

Refer to DTC P0116.

DTC DESCRIPTION  ecroooec

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

DTC DETECTING CONDITION cocscars

Item Detecting Condition Possible Cause

DTC Strategy * Voltage range check

¢ 250 seconds after "START" when intake air
temperature is below -30C (-22°F ).

Enable Conditions
* Short to ground in signal harness

* Measured coolant temperature > * Contact resistance in connections.
Threshold Value 138C(280°F). * Faulty ECT sensor
Diagnostic Time * 0.5 sec.

MIL On Condition ¢ 2 Driving Cycles

SPECIFICATION e11ansce

Refer to DTC P0116.

SCHEMATIC DIAGRAM  evsicosr

Refer to DTC P0116.
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FUEL SYSTEM

SIGNAL WAVEFORM  erieress

I 20S

1.3 CURRENT DATA

02/63

2.9v @ 37°C(98°F)

-

11v@ ae"cl:mas“F) ||

3

Fig. 1 |

Approx. 1.03V at 94.5°C(202°F)
Fig 2) Short to ground in signal circuit : Approx. OV

*

03. ECT SENSOR
04.IAT VOLTAGE
05.IAT SENSOR
06. TPS VOLTAGE
07. ABSOLUTE TPS
08. TPS ADAPTION
09. MAF VOLTAGE

81.0 °C

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

MONITOR DTC STATUS  erssrors

Refer to DTC P0116.

MONITOR SCANTOOL DATA  eascasor
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.

K01172

Specification : Approx. 5V

1.3 CURRENT DATA 02/63
|A
a

%|03. ECT SENSOR 81.0 °C
04.IAT VOLTAGE

05.IAT SENSOR

06. TPS VOLTAGE

07. ABSOLUTE TPS

08. TPS ADAPTION

09. MAF VOLTAGE

'——'L

) -

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

K01173
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4. |Is ECTS parameter within the specification?

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

» Possibility of signal circuit short to ground. Go to "Signal Circuit Inspection" procedure.
SIGNAL CIRCUIT INSPECTION  esentro
1. Ignition "OFF".

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

Specification : Infinite

3. Is resistance within the specification?

» Go to "Terminal and Connector Inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  cucros

Refer to DTC P0116.

COMPONENT INSPECTION  eotesamn

1. Disconnect ECTS connector

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

Specification :
Temperature Resistance(kQ )
207C(68°F) Approx. 2.31 ~ 2.59
407C(104°F) Approx. 1.15
80T(176°F) Approx. 0.32
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<C111>

1. ECTS Signal
2. To Indicators & Gauges
3. Ground

K01163

3. s resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR ceorsore

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

COMPONENT LOCATION  ess171cr

Refer to DTC P0116.

GENERAL DESCRIPTION  esoessro

Refer to DTC P0116.

DTC DESCRIPTION  eroecrss

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

DTC DETECTING CONDITION ezi0r57a

Item Detecting Condition Possible Cause

DTC Strategy * Voltage range check

e 250 seconds after "START" when intake air
temperature is below -30 C (-22°F).

Enable Conditions Short to battery in signal harness

Open in signal or ground circuit
Contact resistance in connections.
Faulty ECT sensor

¢ Measured coolant temperature <
-38.25C(-36.85°F)

Diagnostic Time * 5 sec.
MIL On Condition * 2 Driving Cycles

Threshold Value

SPECIFICATION  es1sc626

Refer to DTC P0116.

SCHEMATIC DIAGRAM  eosecze2

Refer to DTC P0116.
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SIGNAL WAVEFORM  eoscasrs

20S 1.3 CURRENT DATA 02/63
|A

%(03. ECT SENSOR 81.0°C
04.IAT VOLTAGE

05.IAT SENSOR

06. TPS VOLTAGE

07. ABSOLUTE TPS

08. TPS ADAPTION

09. MAF VOLTAGE

]
liva 86.0(186“':) ‘i——l
Fat]

Fig 1) Signal decreases with increasing sensor temperature and increases with decreasing sensor temperature.
Approx. 1.03V at 94.5°C(202°F)
Fig 2) Open in signal or ground circuit Approx. 5V

K01182

MONITOR DTC STATUS ccisies

Refer to DTC P0116.

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

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

I O

Jumper the terminals 1 and 3 of the ECTS harness connector together.

Specification : Approx. 0V




DTC TROUBLESHOOTING PROCEDURES FLA -135

1.3 CURRENT DATA 02/63
h A
* =
3103. ECT SENSOR 81.0°C

04. IAT VOLTAGE
05. IAT SENSOR
06. TPS VOLTAGE
07. ABSOLUTE TPS
08. TPS ADAPTION
09. MAF VOLTAGE

FIX _ PART. FULL HELP. GRPH RCRD

Fig. 1

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

K01183

5. Is ECTS parameter within the specification?

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

» Go to next step as below.
6. Jumper the terminal 1 of the ECT sensor harness connector to chassis ground.

7. Observe the "ECT SENSOR" parameter on the Scantool.

Specification : Approx. 0V

8. Is ECT data within the specification?

» Possibility of open in ECTS ground circuit. Go to "Ground Circuit Inspection" procedure.

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

GROUND CIRCUIT INSPECTION  cercomesr
1. Ignition "OFF".
2. Disconnect ECM connector.

3. Measure resistance between terminals 3 of the ECT sensor harness connector and 25 of the ECM harness connector

Specification : Approx. 0Q

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

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

SIGNAL CIRCUIT INSPECTION  eaoosss
1. Check for open in signal circuit.

1) Measure resistance between terminals 1 of the ECT sensor harness connector and 24 of the ECM harness
connector

Specification : Approx. 0Q

2) Is resistance within the specification?

Go to next step as below.

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

2) Measure voltage between terminals 1 of the ECT sensor harness connector and 24 of the ECM harness con-
nector

Specification : Approx. 0V

3) Is voltage within the specification?

» Go to "Terminal and Connector Inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  esoeorrs

Refer to DTC P0116.

COMPONENT INSPECTION  csa3a
1. Ignition "OFF"

2. Measure resistance between terminals 1 and 3 of the ECT sensor connector (Component side)
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Specification :
Temperature Resistance(kR )
20°C(68°F) Approx. 2.31 ~ 2.59
40°C(104°F) Approx. 1.15
80C(176°F) Approx. 0.32
<C111>

1. ECTS Signal

2. To Indicators & Gauges

3. Ground

K01163

3. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR &0

Refer to DTC P0116.
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[DTC P0119 ENGINE COOLANT TEMPERATURE CIRCUIT INTERMITTENT |

COMPONENT LOCATION  ecrszain

Refer to DTC P0116.

GENERAL DESCRIPTION  esassom

Refer to DTC P0116.

DTC DESCRIPTION  esaoares

ECM sets DTC P0119 when the gradient of engine coolant temperature is abnormal.

DTC DETECTING CONDITION essratos

Item Detecting Condition Possible Cause

DTC Strategy » Signal gradient implausible

¢ Time after start depending on coolant
temperature at start(1000sec. at -48C(-54°F),
300sec. at-6'C(21°F), 120sec. at 30'C(86°F),
100sec. at 60T (140°F)) » Contact resistance in connections.
e Faulty ECT sensor

Enable Conditions

¢ Coolant temperature Gradient >
9.75T(49.55°F) / 0.5 sec.

Diagnostic Time * 5 sec.
MIL On Condition ¢ 2 Driving Cycles

Threshold Value

SPECIFICATION  essze3sc

Refer to DTC P0116.

SCHEMATIC DIAGRAM  essooroe

Refer to DTC P0116.

SIGNAL WAVEFORM  esromeia

Refer to DTC P0116.

MONITOR DTC STATUS  ecsosrca

Refer to DTC P0116.

TERMINAL AND CONNECTOR INSPECTION  ezsoeacs

Refer to DTC P0116.

COMPONENT INSPECTION  eocessea

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

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

Specification :
Temperature Resistance(kQ )
20C(68°F) Approx. 2.31 ~ 2.59
40°C(104°F) Approx. 1.15
80T(176°F) Approx. 0.32
<C111>

1. ECTS Signal

2. To Indicators & Gauges

3. Ground

K01163

4. s resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR esrossc

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

COMPONENT LOCATION  esrcress

EGOF254A

GENERAL DESCRIPTION  eosssece

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

DTC DESCRIPTION crasiens

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

DTC DETECTING CONDITION  erracosa

Item Detecting Condition Possible Cause
DTC Strategy * Compare calculated MAF with MAF signal
* 1500 < Engine speed(RPM) < 3500
Enable Conditions * 450 < Measured mass air flow(mg/rev.) <1050
e Coolant temp. > 607C(140°F) » Contact resistance in connectors
* Faulty TP Sensor(TPS)
Threshold Value * Measured MAF/Calculated MAF < 0.50r > 1.3
Diagnostic Time * 110 sec.

MIL On Condition e 2 Driving Cycles
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SPECIFICATION  esi7ces
Normal Parameter
TPS
C.T (Idle) W.0.T
Throttle Angle () 0~ 0.5° 90 ~ 100°
Signal Voltage (V) 02~08V 43~48V

Terminal 2 and 3
Resistance (k& )

0.71 ~ 1.38 k@ at all
temperature

22 ~ 34 k@ at all
temperature

Terminal 1 and 2

1.6 ~ 2.4 kQ at all throttle position

SCHEMATIC DIAGRAM  ccezsnse

[Circuit Diagram]

ECM

[Connection Information]

3

2

TPS 1
I

[Harness Connectors]

TPS Harness side connector

C112

Terminal Connected to Function
1 ECM terminal 10 Reference Voltage
2 ECM terminal 20 TPS Ground
3 ECM terminal 19 TPS Signal

ECM side terminal

C133-3

K01211
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SIGNAL WAVEFORM  cescrres

1.3 FLIGHT RECORD 1.3 FLIGHT RECORD
5.0 | THROTTLE P.SENSOR(V) \'} A|| 1.3 | THROTTLE P.SENSO A
] ]
0.0 e e e e 0.0
5.0 | MASS AIR FLOW(V) v 1.3 | THROTTLE P.SENSOR °
| /=
. N y|| 00 o A 4
.
[T-39] FIX | [HOME [LisT | [T-71] [ Fix | [HOME
|Fig.2
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

K01212

MONITOR DTC STATUS ezreiaso

NOTE

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

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

D

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
1 HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1 MIL STATUS
P[] ENGINE 2.DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS 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

EDTC_GK

5. Is parameter displayed "History(Not Present) fault"?
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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 ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

P Go to "Air Leakage Inspection" procedure.

AIR LEAKAGE INSPECTION ciosraca

1. Visually/physically inspect the following items:
- Vacuum hoses for splits, kinks and improper connections.
-~ EVAP system for leakage.
= PCV hose for proper installation.

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

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  errooazs

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 .

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  esocssca
1. Ignition "OFF".
2. Disconnect TPS connector.

3. Measure resistance between terminals 1 and 2 of the TPS connector(Component side).
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Specification : Approx. 1.6 ~ 2.4 k@ at all throttle position

<C112>

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

K01213

4. Withstill TPS connector disconnected, measure resistance between terminals 2 and 3 of the sensor connector(Com-
ponent side)

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

Specification : 0.71 ~ 1.38 k2 at closed throttle valve, 2.2 ~ 3.4 k2 at wide open throttle

<C112>

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

K01214

6. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR expierer

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

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

3. Read "DTC Status" parameter.

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

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

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

COMPONENT LOCATION  ezsss502

Refer to DTC P0121.

GENERAL DESCRIPTION cssorroe

Refer to DTC P0121.

DTC DESCRIPTION  ecozoene

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

DTC DETECTING CONDITION  eassraoe

Item Detecting Condition Possible Cause

DTC Strategy * \oltage range check

* Open in power supply harness
Short to ground in power supply
Threshold Value * Voltage < 0.14 V or signal harness

¢ Contact resistance in connectors
Faulty TP sensor

Enable Conditions * 6 < Battery voltage = 16V

Diagnostic Time * 1 sec.
MIL On Condition ¢ 2 Driving Cycles

SPECIFICATION  ceaicors

Refer to DTC P0121.

SCHEMATIC DIAGRAM  esrrocse

Refer to DTC P0121.

SIGNAL WAVEFORM  c7zarcoo

1.3 FLIGHT RECORD 1.3 CURRENT DATA 06/63 1.3 CURRENT DATA 06/63
50 THROTTLE P.SENSOR(V) __ V A A A
[~ * I |
%|07. ABSOLUTE TPS 00 °* B %] 07. ABSOLUTE TPS 00 ° u
| 08. TPS ADAPTION 20.90° |08 TPS ADAPTION 29.90°
0.0 09. MAF VOLTAGE 09. MAF VOLTAGE
1195 | THROTTLE P.SENSOR . 10. MAF SENSOR 10. MAF SENSOR
:  ———— 11. VEHICLE SPEED SNSR 11. VEHICLE SPEED SNSR
12. ENGINE RPM 12. ENGINE RPM
m|| |13.TARGET IDLE SPEED 13. TARGET IDLE SPEED
00 4  J
_[ust [ T-71] LFix | [Home| FIX . PART FULL HELP .GRPH RCRD FIX  PART FULL HELP GRPH, RCRD| |
[Fig.1] (Fig. 3]
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. OV

K01222



DTC TROUBLESHOOTING PROCEDURES FLA -147
MONITOR DTC STATUS  ecotsess

Refer to DTC P0121.

TERMINAL AND CONNECTOR INSPECTION  esesoas

Refer to DTC P0121.

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

2. Disconnect TPS connector.

i

Ignition "ON" & Engine "OFF".

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

Specification : Approx. 5V

5. Is voltage within the specification?

» Go to "Signal Circuit inspection" procedure.

» Possibility of open or short to ground in 5V reference circuit.
P> Repair as necessary. Go to "Verification of Vehicle Repair" procedure.

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

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

Specification : Approx. 5V

3. Is voltage within the specification?

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION cxs1188
1. Ignition "OFF".

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

Specification : Approx. 1.6 ~ 2.4 k@ at all throttle position

<C112>

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

K01213

4. With still TPS connector disconnected, measure resistance between terminals 2 and 3 of the sensor connector(Com-
ponent side)

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

Test Condition : Ignition "OFF"
Specification : 0.71 ~ 1.38 k@ at closed throttle valve, 2.7 k@ at wide open throttle

<C112>

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

K01214

6. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR &coossen

Refer to DTC P0121.



DTC TROUBLESHOOTING PROCEDURES FLA -149

DTC P0123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
HIGH INPUT

COMPONENT LOCATION esicoric

Refer to DTC P0121.

GENERAL DESCRIPTION  ecsensee

Refer to DTC P0121.

DTC DESCRIPTION esicoomo

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

DTC DETECTING CONDITION esosress

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage range check
Enable Conditions * 6 < Battery voltage < 16V * Open in signal or ground circuit
¢ Short to battery in signal circuit
Threshold Value * Voltage > 4.86 V « Contact resistance in connectors
Diagnostic Time « 1 sec. * Faulty TP sensor

MIL On Condition

2 Driving Cycles

SPECIFICATION  e1ancsrs

Refer to DTC P0121.

SCHEMATIC DIAGRAM  ensxras

Refer to DTC P0121.
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SIGNAL WAVEFORM  ecissuss

1.3 FLIGHT RECORD 1.3 CURRENT DATA

06/63

%|07. ABSOLUTE TPS 0.0

09. MAF VOLTAGE
1195 | THROTTLE P.SENSOR s 10. MAF SENSOR
[ —— 11. VEHICLE SPEED SNSR
12. ENGINE RPM
81.5 i | [ ] 13. TARGET IDLE SPEED

Fig 1) Signal decreases with increasing sensor temperature and increases with decreasing sensor
temperature : Approx. 2.59V at 48 C(118°F)
Fig 2) Open or short to battery in signal circuit/Open in ground circuit: Approx. 5V

%|08. TPS ADAPTION 29.90°

k| 06. TPS VOLTAGE 496 V

A

MONITOR DTC STATUS  esraoror

Refer to DTC P0121.

TERMINAL AND CONNECTOR INSPECTION  eo7osces

Refer to DTC P0121.

GROUND CIRCUIT INSPECTION  &icooers
1. Ignition "OFF".

2. Disconnect TPS connector.

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

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

K01232

Specification : Approx. 0V

5. Is voltage within the specification?

» Go to step "Signal Circuit Inspection" procedure.

» Check the ground circuit for an open.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  esezrece

1. With sensor connector still disconnected, measure voltage between terminal 3 of the sensor harness connector and
chassis ground.

Specification : Approx. 5V

2. Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esooroco
1. Ignition "OFF".
2. Disconnect TPS connector.

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

Specification : Approx. 1.6 ~ 2.4 k@ at all throttle position

<C112>

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

K01213

4. With still TPS connector disconnected, measure resistance between terminals 2 and 3 of the sensor connector(Com-
ponent side)

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

Specification : 0.71 ~ 1.38 k@ at closed throttle valve, 2.7 k@ at wide open throttle
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<C112>

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

K01214

6. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR &rssaoss

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

COMPONENT LOCATION  Eecesunzs

EGOF440J

GENERAL DESCTIPTION  earasoss

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

DTC DESCRIPTION  escersss

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

DTC DETECTING CONDITION

EA025CFA

Item

Detecting Condition

Possible Cause

DTC Strategy

Check time to closed loop control start with
coolant temperature model

Enable Conditions

Engine coolant > 20T (68°F)
After 100~1000 seconds from engine start

Threshold Value

Measured coolant temperature < threshold
When modeled coolant temperature
> threshold

Contact resistance in connectors
Faulty cooling system

Diagnostic Time

0.5 sec.

Faulty thermostat

Fail Safe

Calculated engine coolant temperature

is used for engine control
Cooling/Condenser fan is active with

MAX speed

EVAP. emission control function is controlled
in minimum operation mode

Faulty ECT sensor

MIL On Condition

2 Driving Cycles

SPECIFICATION

EFDC77AA
[ECTS]
Temp.(T) Temp.(°F) Resistance(k:? )
-20 -4 14.13 ~ 16.83
0 32 5.79
20 68 231 ~259
40 104 1.15
60 140 0.59
80 176 0.32
[THERMOSTAT]
Thermostat Normal Parameter
Valve Opening Temp. 80~84T(176~183°F)
Valve Closing Temp. 77T(170.6°F)
Full Open Lift Above 8mm at 95T (203°F)
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SCHEMATIC DIAGRAM  ecroseee

[Circuit Diagram] [Connection Information]
ECTS ECM
3 Terminal Connected to Function
o I 1 ECM terminal 24 ECTS Signal
1" & Gauges 2 Indicators & Gauges
1 3 ECM terminal 25 ECTS Ground
= L

[Harness Connectors]

ECTS Harness side connector ECM side terminal

C111 C133-3

K01161

SIGNAL WAVEFORM  eoencans

20S

2.9v @ 37°C(98°F)

e

A
1.1v @ 86°C(186°F)

Fig 1) Signal decreases with increasing sensor temperature
and increases with decreasing sensor temperature

K01162

MONITOR DTC STATUS  ccecma

NOTE

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

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

2. Press F4(DTAL) to select DTC information from the DTCs menu.
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3. Confirmthat"DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
D HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
P[] ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3.DTC READNESS 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

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

NOTE

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

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

» Go to next step as below.

COOLING SYSTEM INSPECTION
1. Check cooling system coolant level and fill if low.
2. Check for a proper cooling system operation. Especially check that cooling and condenser fan working normally.

3. Remove the thermostat and check the following items:
- Stuck or damaged
- Verify the temperature at which the valve begins to open.
Valve opening temperature : 80~84C(176~183.2°F)
Valve opening temperature : 95°C(203°F)

4. |s a problem found?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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» Go to next step as below.

TERMINAL & CONNECTOR INSPECTION escosrca

1. Many malfunctions in the electrical systemare 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?

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

» Go to "Component Inspection" procedure.

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

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

Specification :
Temperature Resistance(kR )
20°C(68°F) Approx. 2.31 ~ 259
40°C(104°F) Approx. 1.15
80C(176°F) Approx. 0.32
<C111>

1. ECTS Signal

2. To Indicators & Gauges

3. Ground

K01163
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4.

Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR cesioiss

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

1.
2.

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

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

Read "DTC Status" parameter

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

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

» Go to the applicable troubleshooting procedure.
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DTC P0128 COOLANT THERMOSTAT (COOLANT TEMP. BELOW
THERMOSTAT REGULATING TEMP.)

COMPONENT LOCATION  eosearoo

Refer to DTC P0125.

GENERAL DESCTIPTION  eotorocr

Refer to DTC P0125.

DTC DESCRIPTION esoecesc

An open stuck thermostat means an increase of the engine warm up time and can cause emission increase as well. To
detect open stuck thermostat, the ECM checks measured coolant temperature as soon as calculated coolant temperature
reaches threshold ( 85°C ) and sets DTC P0128 when measured coolant temperature is lower than threshold. If same
code is set again in the next driving cycle, MIL is illuminated.

DTC DETECTING CONDITION  eeesore

Item Detecting Condition Possible Cause

DTC Strategy » Coolant temp.not reached warm up state

» Percentage of fuel-cut off phase < 20%

¢ Percentage of low load phase < 50%

¢ Intake air temperature decreases compared
to start Intake air temp. > -9T(16°F)

Enable Conditions * Percentage of low vehicle speed < 78%

* Percentage of high vehicle speed < 90%

e -9T(16°F) < Coolant temperature at

start < 54 C(129°F) o * Contact resistance in connectors
* Intake air temperature at start > -9 C(16°F) * Faulty cooling system

« Measured coolanttemp. < 75C(167°F) When | ° Faulty thermostat
modeled coolant temp. > 85T(185°F)

¢ 10~30 min. depending on coolant temperature
at start and driving pattern

Threshold Value

Diagnostic Time

¢ Catalyst monitoring is inhibited

Fail Safe * Post catalyst fuel trim system monitoring
is inhibited

MIL On Condition * 2 Driving Cycles

SPECIFICATION  escerzzs

Refer to DTC P0125.

SCHEMATIC DIAGRAM  esracans

Refer to DTC P0125.
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SIGNAL WAVEFORM  eacoseec
1.3 CURRENT DATA 1.3 CURRENT DATA 02/63 1.3 CURRENT DATA 02/63
A A A
£3 03. ECT SENSOR 88.0 °C 3/ 02. ECT VOLTAGE 4.96 V I3[ 02. ECT VOLTAGE 0.00 v
05. UTERM FUEL TRIM(B1) Bl | 03. ECT SENSOR 810°c M| %| 03. ECT SENSOR s10°c |®
06. SITERM FUEL TRIM(B2) 04.1AT VOLTAGE 04.1AT VOLTAGE
07. LITERM FUEL TRIM(B2) 05. IAT SENSOR 05. IAT SENSOR
08. ENGINE SPEED 06. TPS VOLTAGE 06. TPS VOLTAGE
09. VEHICLE SPEED SENSOR 07. ABSOLUTE TPS 07. ABSOLUTE TPS
10. IGNITION TIMING 08. TPS ADAPTION 08. TPS ADAPTION
11. INT.AIR TEMP.SNSR 09. MAF VOLTAGE 09. MAF VOLTAGE
Al Ad Al
Fig 1) Sensordata at normal status(Gradually increase depending on engine operating time)
Fig 2) Open in signal circuit
Fig 3) Short circuit to ground

MONITOR DTC STATUS

NOTE

E81B3BEA

K01282

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

troubleshooting.

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

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

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

frame data or enable conditions.

Read "DTC Status" parameter.

To naviate to the "DTAL"menu

] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

P[] ENGINE
:Select engine

»[C] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

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

NOTE

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2.DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

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

EDTC_GK

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

- Present fault : DTC is occurring at present time.



DTC TROUBLESHOOTING PROCEDURES FLA -161

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

» Go to next step as below.

COOLING SYSTEM INSPECTION
1. Check cooling system coolant level and fill if low.
2. Check for a proper cooling system operation. Especially check that cooling and condenser fan working normally.
3. Remove the thermostat and check the following items:
- Stuck or damaged
- Verify the temperature at which the valve begins to open.
Valve opening temperature : 80~84°C(176~183.2°F)
Valve opening temperature : 95°C(203"F)

4. Is a problem found?

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

Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  ersoosen

Refer to DTC P0125.

VERIFICATION OF VEHICLE REPAIR esrsocsc

Refer to DTC P0125.
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[DTC P0130 HO2S CIRCUIT (BANK 1/ SENSOR 1) |

COMPONENT LOCATION  essre00

EGOF250A

GENERAL DESCRIPTION ercirae

The HO2S is used to supply the ECM with information regarding the composition of the air/fuel mixture. The HO2S is
positioned in the exhaust pipe ahead of the TWC. To measure the oxygen content, the HO2S requires a supply of ambient
air as a reference. Since this is supplied through the wiring, the lead must not be clamped or damaged in any other
way. The HO2S produces a voltage that varies between 0.1V and 0.9V under normal operating conditions. The Engine
Control Module (ECM) monitors this voltage and determines if the exhaust gas is lean or rich. If the voltage input at the
ECM is under approx. 045V the exhaust is lean, and if the voltage input is over approx. 045V the exhaust is rich. The
ECM constantly monitors the HO2S signal during closed loop operation and compensates for a rich or lean condition by
decreasing or increasing injector pulse width as necessary.

DTC DESCRIPTION eso601a3

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

E31CDC1A

ltem Detecting Condition Possible Cause
2L Circuit malfunction
Strategy
Enable Sensor preheating and full heating phases finished
Condi- Battery voltage > 10V
Casel) tions Lambda control active
Thresh- .
old Value 0.375V < Sensor voltage < 0.482V (during 10 sec.)
I?lat::lj_pos- 1 Sec. ¢ Open in signal harness
ic ime * Open in ground harness
DTC Check time to closed loop control start with ¢ Contact resistance in
Strategy 02 sensor voltage connectors
Enable ¢ Faulty Heated O2
) HO2
Condi- Battery voltage > 10V Sensor(HO2S)
tions
Case2) - -
Thresh- Time to closed loop control not activated when
old Value 02 sensor voltage blocked between 0.375~0.482
V (depends on coolant temp. at start)
oLl Immediate
tic Time

MIL On Condition

2 Driving Cycles

SCHEMATIC DIAGRAM

EFF97D2B

[Circuit Diagram]
HO2S (B1/S1)

[Connection Information]

L 1

ECM
Terminal Connected to Function
[T HO2S HEATER 1 ECM Terminal 14 Signal
2 ECM Terminal 20 Ground
I 3 Engine Control Relay Battery Voltage
fi4 HO2S SIGNAL 4 ECM Terminal 1 Heater Control

| S

[Harness Connectors]

'

HO2S Harness side connector

After Engine Control Relay

ECM side terminal

24] 23|22 21/@l19

18[17[16l15]@I13

—
* *|*|*|7
* *|x|*|@
C133-2

C145

K00301
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FUEL SYSTEM

SIGNAL WAVEFORM

E3ECB3E6

1.3 CURRENT DATA

1.3 CURRENT DATA

1021 | 21. HO2S VOLT. (B2/s1) mV

a minimum of 3 times in 10 seconds

1021 |*2o. HO2S VOLT. (B1/S1) mv |A

b 14. HO25(B1/S1) 041V

E_
J

Fig 1) Normal value with idle after warm up: Signal is switching from rich(above 0.45V) to lean(below 0.45V)

Fig 2) Open in signal circuit with ignition ON: Approx. 0.4~0.5V

A

40. HO2S HEAT(B1/S1) 45% u

Yy

MONITOR DTC STATUS

ED1FC2BE

K01302

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

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter.

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

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

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

NOTE

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2.DTC STATUS: PRESENT

3.DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

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

EDTC_GK

- 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 ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

P> Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eziazcer

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.

» Go to "Ground Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  ccasras:

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

3. Measure resistance between terminals 2 of the HO2S harness connector and 20 of the ECM harness connector.

Specification : Approx. 0Q

4. Is resistance within the specification?

» Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  essaorr1

1. Measure resistance between terminals 1 of the HO2S harness connector and 14 of the ECM harness connector.

Specification : Approx. 0Q

Is resistance within the specification?
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» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  esazone

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

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

3. Connect Scantool and monitor the "FR OXYGEN SNSR-B1" 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).

1.3 CURRENT DATA 1.3 CURRENT DATA
1021 |*2o. HO2S VOLT. (B1/S1) mv |A A
| x| T
%|40. HO2S HEAT(B1/S1) 45 % u
_1021 | 21. HO2S VOLT. (B2/S1) mV
X
J[:::IIlIIIIIIIIIIIIIIIIIIIlllllllllllllllllllhfgi

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

K01302

4. Is sensor switching properly?

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

» Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problemis corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  eoesooes
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  Eercooois

Refer to DTC P0130.

GERNERAL DESCRIPTION essars

Refer to DTC P0130.

DTC DESCRIPTION cos7oam

ECM sets DTC P0131 if the ECM detects that the front HO2S signal circuit is short to ground.

DTC DETECTING CONDITION cotasora

Item Detecting Condition Possible Cause
DTC Strategy * Sensor voltage low
¢ Sensor preheating and full heating
Enable Conditions phases finished
¢ Battery voltage > 10V ¢ Short to ground in signal harness
.s it 0.02V and el ¢ * Contact resistance in connectors
Threshold Value ensor voltage < 0.0V and elemen « Faulty Heated O2 Sensor(HO2S)

resistance < 10Q2

Diagnostic Time * 60 sec.
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIGRAM  exrezce

Refer to DTC P0130.

SIGNAL WAVEFORM  &rscorer

Refer to DTC P0130.

MONITOR DTC STATUS  ecsaeze0

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  easasiza

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  enarscree

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

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

4. |s resistance within the specification?

» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  earssens

1. Visually/physically inspect following items:
Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery

coating and this will result in a but false voltage signal.
- If contamination is evident on the HO2S, replace contaminated sensor and go to next step.

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

3. Connect Scantool and monitor the "FR OXYGEN SNSR-B1" 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).

1.3 CURRENT DATA 1.3 CURRENT DATA
1021 |-)ezo. HO2S VOLT. (B1/S1) mv |A A
A A "YEY3| 14. HO25(B1/S1) 0.41V
%| 40. HO2S HEAT(B1/S1) 45% u
o R —
1021 | 21.HO2S VOLT.(B2/S1) mV
v

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

K01302

4. |s sensor switching properly?

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

VERIFICATION OF VEHICLE REPAIR kcsscesc

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

COMPONENT LOCATION  essseeer

Refer to DTC P0130.

GERNERAL DESCRIPTION  eooooass

Refer to DTC P0130.

DTC DESCRIPTION eecosza

ECM sets DTC P0132 if the ECM detects that the front HO2S signal circuit is short to battery.

DTC DETECTING CONDITION  ezaripsr

ltem Detecting Condition Possible Cause

DTC Strategy * Sensor voltage high

Enable Conditions * Battery voltage > 10V * Short to Battery in signal harness

Threshold Value  Sensor voltage > 1.2V » Contact resistance in connectors
¢ Faulty Heated O2 Sensor(HO2S)

Diagnostic Time * 1 Sec.
MIL On Condition e 2 Driving Cycles

SCHEMATIC DAIGRAM  eroiees

Refer to DTC P0130.

SIGNAL WAVEFORM  ecaencea

Refer to DTC P0130.

MONITOR DTC STATUS  esserrss

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  e7ewercs

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION er27eenc
1. Ignition "OFF"
Disconnect HO2S connector.

Ignition "ON" & Engine "OFF".

> w b

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

Specification : Approx. 0V
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5. Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  essreczs

1. Visually/physically inspect following items:

- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery

coating and this will result in a but false voltage signal.

- If contamination is evident on the HO2S, replace contaminated sensor and go to next step.

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

3. Connect Scantool and monitor the "FR OXYGEN SNSR-B1" 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).

1.3 CURRENT DATA

1.3 CURRENT DATA

>

1021 |*20. HO2S VOLT. (B1/S1) mV

1021 | 21. HO2S VOLT. (B2/s1) mV

"IBY] 14. HO2S(B1/S1) 0.41V

% | 40. HO2S HEAT(B1/S1) 45%

A

A A

a minimum of 3 times in 10 seconds
Fig 2) Open in signal circuit with ignition ON: Approx. 0.4~0.5V

Fig 1) Normal value with idle after warm up: Signal is switching from rich(above 0.45V) to lean(below 0.45V)

4. Is sensor switching properly?

K01302

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

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

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

Refer to DTC P0130.
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[DTC P0133 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 1) |

COMPONENT LOCATION eariciec

Refer to DTC P0130.

GERNERAL DESCRIPTION  eooscss

Refer to DTC P0130.

DTC DESCRIPTION  eacossor

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

DTC DETECTING CONDITION  ecz02e9

Item Detecting Condition Possible Cause

¢ Comparison of O2 sensor lean/rich period

DTC Strategy with calculated period

e 400C(752°F) < Catalyst Temp.Model
< 600 C(1112°F)

¢ Coolant temperature > 70°C(158°F)

e 992 < Engine speed(RPM) < 2880 * Leak in intake or exhaust system
Enable Conditions » Mass air flow(mg/rev.) < 750 * Faulty fuel system.

* No misfire detected * Front and rear HO2S connections

* Engine Speed | Current - Mean | < 350 rpm reversed.

e TPS | Current - Mean | < 42° TPS » Contact resistance in connectors

* Lambda Correction | Current - Mean | <4 % * HO2S contamination

¢ Sum of O2 sensor lean/rich period >

Threshold Value calculated period

Diagnostic Time ¢ 80 lambda controller cycles
MIL On Condition ¢ 2 Driving Cycles

SCHEMATIC DIAGRAM  eccssece

Refer to DTC P0130.

SIGNAL WAVEFORM  eroacess

Refer to DTC P0130.
MONITOR DTC STATUS  essosrao

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2.
3.

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
»[_] ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS FLAG : COMPLETE

»[] DIAGNOSTIC TROUBLE CODES | 4.STATISTIC COUNTER : 1
:Select F4(DTAL)on the functionbar | 5 op. HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK
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.

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

» Go to next step as below.

VISUAL/PHYSICAL INSPECTION  ewssccr

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 ECM).
- Check for damaged wiring.

- Check the HO2S ground circuit for a good connection.

Check front and rear HO2S for connections being reversed. If HO2S connections reversed, switch connections prop-
erly.

Was a problem found in any of the above areas?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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» Go to "Air Leakage Inspection" procedure

AIR LEAKAGE INSPECTION  &7oeeo7s

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?

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

» Go to "Fuel Pressure Inspection" procedure.

FUEL PRESSURE INSPECTION

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2. Install a fuel pressure gage.

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

Test Condition : Engine "ON" & Vacuum hose disconnected at Idle.
Specification : 320~340kPa(3.26~3.47 kg/cn, 46~49 psi)

4. s the fuel pressure within the specified value?

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

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

FUEL INJECOTR INSPECTION
1. Ignition "OFF"

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

Specification : No clogging and restriction.

3. Is the fuel injector OK?

» Go to "Component Inspection" procedure
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P Repair as necessary and go to "Verification of Vehicle Repair" procedure

COMPONENT INSPECTION  eotzire

1.

Visually/physically inspect following items:

- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery
coating and this will result in a but false voltage signal.

- If contamination is evident on the HO2S, replace contaminated sensor and go to next step.

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

3. Connect Scantool and monitor the "FR OXYGEN SNSR-B1" parameter on the Scantool data list.

Test Condition : Engine "ON"
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).

1.3 CURRENT DATA 1.3 CURRENT DATA
1021 [%20. HO2S VOLT.(B1/S1) mv | A A
A | ¥ T
% | 40. HO2S HEAT(B1/S1) 45% u
0
1021 | 21.HO2S VOLT.(B2/S1) mV |

NN

a |——:—
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

K01302

4. |s sensor switching properly?

P 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

proper operation.
If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR cesonsrr

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

COMPONENT LOCATION  Eenssoeac

Refer to DTC P0130.

GERNERAL DESCRIPTION Eenstesrc

Refer to DTC P0130.

DTC DESCRIPTION  eesscers

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

DTC DETECTING CONDITION eszczz:e

Item Detecting Condition Possible Cause
DTC . I .
Strategy Signal plausibility during fuel cut off
Enable * Sensor preheating and full heating phases finished
Condi- * Fuel Cut Off active
f * Integrated Mass Air Flow since begin fuel
Casel) ons cut-off > 20g
Thresh-
old Value ¢ Voltage with fuel cut off > 0.2V
Diagnos- .
tic Time 5 Sec. * Related fuse blown or
DTC missing
Strate * Sensor voltage excursion » Contact resistance in
oy connectors
» Sensor preheating and full heating phases finished e HO2S contamination
Enable ¢ 5 Cycles of A/F Closed Loop passed after
Condi- lambda control active.
Case2) tions * Lambda controller is not on the limit
¢ Battery voltage > 10V
Thresh-
old r\(/aaslue * Sensor voltage < 0.25V
Diagnos- . .
tic Time 2 min.
MIL On Condition ¢ 2 Driving Cycles

SCHEMATIC DIGRAM  eseszose

Refer to DTC P0130.

SIGNAL WAVEFORM  Esoaosos

Refer to DTC P0130.
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MONITOR DTC STATUS erotecs

Refer to DTC P0133.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0130.
HO2S FUSE INSPECTION

1.

Ignition "OFF" & Engine "OFF"

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

3.

COMPONENT INSPECTION  caosse0s

1.

2,
3.

Visually/physically inspect following items:

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.

EACAB63D

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

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

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

Test Condition : Engine "ON".

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).

1.3 CURRENT DATA

1.3 CURRENT DATA
1021 |%20. HO2S VOLT. (B1/S1)
0
1021 | 21.HO2S VOLT. (B2/S1)

I NNNANT

Fig 1) Normal value with idle after warm up: Signal is switching from rich(above 0.45V) to lean(below 0.45V)

mV

mV

a minimum of 3 times in 10 seconds
Fig 2) Open in signal circuit with ignition ON: Approx. 0.4~0.5V

k| 14. HO2S(B1/S1) 041V

% | 40. HO2S HEAT(B1/S1)

45 %

A

K01302
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4. Is sensor switching properly?

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

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

VERIFICATION OF VEHICLE REPAIR esazsien

Refer to DTC P0130.
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[DTC P0136 HO2S CIRCUIT (BANK 1/ SENSOR 2)

COMPONENT LOCATION  e1ooaces

GERNERAL DESCRIPTION e7a78384

EGOF251A

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or in
the rear exhaust pipe, which detects the catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a voltage
between 0V and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst has
good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If the
conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar to
signals from the front oxygen sensor.

DTC DESCRIPTION

ECM sets DTC P0136 if the ECM detects that the rear HO2S signal circuit is open.

E29D841E

DTC DETECTING CONDITION eanseaos

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Circuit malfunction

Enable Conditions

Sensor preheating and full heating
phases finished
Battery voltage > 10V

Threshold Value

Sensor element resistance > 60kQ

Diagnostic Time

30 sec.

MIL On Condition

2 Driving Cycles

Open in signal harness

Open in ground harness
Contact resistance in connectors
Faulty Heated O2 Sensor(HO2S)
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SCHEMATIC DIGRAM  eoaoars
[Circuit Diagram] [Connection Information]
HO02S (B1/S2) ECM
A Terminal Connected to Function
B [7 HO2S HEATER 1 ECM Terminal 16 Signal
2 ECM Terminal 22 Ground
= 3 Engine Control Relay Battery Voltage
| — : 16 HO2S SIGNAL 4 ECM Terminal 7 Heater Control
y

After Engine Control Relay

[Harness Connectors]

HO2S Harness side connector ECM side terminal

24[23|@l21]20l19

18]17|@]15]14]13

*

*

*

*

*

*

1

C147

SIGNAL WAVEFORM  eeccoano

K00361

1.3 CURRENT DATA
1021 [%20. HO2S VOLT. (B1/S1) mv [A
[
L
[ o
1021 | 22.HO2S VOLT.(B1/S2) mV
4

Fig 1) - Normal value with idle after warm up: Above 0.6V
- Open in signal circuit: Approx. 0V

MONITOR DTC STATUS e7asser

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

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

K01362

3. Confirmthat "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
P[] ENGINE 2.DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS FLAG : COMPLETE

»[C] 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

EDTC_GK
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.

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  ecczensc

1.

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

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

Has a problem been found?

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

» Go to "Ground Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  esoarcac

1.

Ignition "OFF"



FLA -184 FUEL SYSTEM

2. Disconnect HO2S and ECM connectors.

3. Measure resistance between terminals 2 of the HO2S harness connector and 22 of the ECM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?

» Go to "Signal circuit inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION ezssnsee

1. Measure resistance between terminals 1 of the HO2S harness connector and 16 of the ECM harness connector.

Specification : Approx. 0Q

Is resistance within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eeasscer
1. Warm up the engine to normal operating temperature and check that HO2S signal is active.

2. Connect Scantool and monitor the "RR OXYGEN SNSR-B1" parameter on the Scantool data list.

Test Condition : Engine "ON" & In Idle("Closed Loop")condition
Specification : Above 0.6V
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1.3 CURRENT DATA
1021 |-)ezo. HO2S VOLT. (B1/S1) mV ‘A
N 'm

L

0
1021 | 22.HO2S VOLT.(B1/S2) mV

Fig 1) - Normal value with idle after warm up: Above 0.6V
- Open in signal circuit: Approx. 0V

K01362

3. Is"RR OXYGEN SNSR-B1" sensor data near the specification?

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

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

VERIFICATION OF VEHICLE REPAIR 03088
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(D TCs)" mode.

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

3. Read "DTC Status" parameter.

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

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

P Go to the applicable troubleshooting procedure.
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[DTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2) |

COMPONENT LOCATION earcrcc

Refer to DTC P0136.

GERNERAL DESCRIPTION  ecre200

Refer to DTC P0136.

DTC DESCRIPTION esrrare

ECM sets DTC P0137 if the ECM detects signal voltage lower than the possible range of a properly operating rear heated
oxygen sensor (HO2S).

DTC DETECTING CONDITION  eeeicass

Item Detecting Condition Possible Cause
DTC Strategy * Sensor voltage low
¢ Sensor preheating and full heating
Enable Conditions phases finished
* Battery voltage > 10V ¢ Short to ground in signal harness
* Contact resistance in connectors
Threshold Value * Sensor voltage < 0.02V and element « Faulty Heated O2 Sensor(HO2S)

resistance < 10Q

Diagnostic Time * 30 sec.
MIL On Condition ¢ 2 Driving Cycles

SCHEMATIC DIAGRAM  esosssa7

Refer to DTC P0136.

SIGNAL WAVEFORM  Eiciacez

Refer to DTC P0136.

MONITOR DTC STATUS  ereosers

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  ezeeorns

Refer to DTC P0136.

SIGNAL CIRCUIT INSPECTION  esnanse

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

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

4. s resistance within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eoensoo

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

2. Install Scantool and monitor the "RR OXYGEN SNSR-B1" parameter on the Scantool data list.

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

1.3 CURRENT DATA
1021 [%20. HO2S VOLT. (B1/S1) mv |A
[
L
o R —
1021 | 22.HO2S VOLT.(B1/S2) mV
Y

Fig 1) - Normal value with idle after warm up: Above 0.6V
- Open in signal circuit: Approx. 0V

K01362

3. Is "RR OXYGEN SNSR-B1" sensor data within the specification?

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

» Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  eosoes2s

Refer to DTC P0136.
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[DTC P0138 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  ersscoro

Refer to DTC P0136.

GERNERAL DESCRIPTION  eoiz063e

Refer to DTC P0136.

DTC DESCRIPTION  eorrreeo

ECM sets DTC P0138 if the ECM detects signal voltage higher than the possible range of a properly operating rear heated
oxygen sensor (HO2S).

DTC DETECTING CONDITION  eece7sas

Item Detecting Condition Possible Cause
DTC Strategy

Sensor voltage high

Enable Conditions  Battery voltage > 10V

* Short to Battery in signal harness
Threshold Value * Sensor voltage > 1.2V » Contact resistance in connectors
¢ Faulty Heated O2 Sensor(HO2S)

Diagnostic Time * 1 Sec.
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  eouroea

Refer to DTC P0136.

SIGNAL WAVEFORM  esooseie

Refer to DTC P0136.

MONITOR DTC STATUS  esreeots

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  erccroin

Refer to DTC P0136.

SIGNAL CIRCUIT INSPECTION  es2sce41
1. Ignition "OFF"

2. Disconnect HO2S connector.

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

4. Measure voltage between terminal 1 of the HO2S harness connector and chassis ground.
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Specification : Approx. 0V

5. Is voltage within the specification?

» Go to "Component Inspection" procedure.

» Repair open in the signal circuit and go to "Verification of Vehicle Repair" procedure.
COMPONENT INSPECTION  ecsssroc

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

2. Connect Scantool and monitor the "RR OXYGEN SNSR-B1" parameter on the Scantool data list.

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

1.3 CURRENT DATA
1021 |%20. HO2S VOLT. (B1/S1) mv |A
[ ]
L
| o
1021 | 22.HO2S VOLT.(B1/S2) mV
A 4

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

K01362

3. Is sensor display within the specification?

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

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

Refer to DTC P0136.
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[DTC P0139 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  ecooooss

Refer to DTC P0136.

GERNERAL DESCRIPTION  essesns:

Refer to DTC P0136.

DTC DESCRIPTION ess7scr

The ECM monitors rich-lean switching time of rear heated oxygen sensor (HO2S) after fuel cut-off to validate dynamic
behaviour of rear heated oxygen sensor (HO2S). After detection of fuel cut-off engine operating state, the ECM measures
rich-lean switching time of the rear heated oxygen sensor (HO2S) signal and compares it to the predetermined limit value.
DTC P0139 is set when the switching time is bigger than the limit value. If same error code is set in the next driving cycle,
the ECM illuminates the MIL.

DTC DETECTING CONDITION  esooseos

Item Detecting Condition Possible Cause

* Slow response(Switching time check at

DTC Strategy entry in Fuel cut off)

¢ Fuel cut-off phase
¢ Sensor preheating and full phase finished
Enable Conditions ¢ Catalyst temp.model > 350 (662°fF ) ¢ Leak in intake or exhaust system
e Coolant temp > 70°C(158°F) * Faulty fuel system.
¢ Downstream O2 Sensor Signal > 0.55V * Front and rear HO2S connections
at Entry in Fuel Cut-Off reversed.

¢ Contact resistance in connectors

¢ Average ratio(between measured and « HO2S contamination

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

Diagnostic Time ¢ 5 fuel cut-off phases
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  eesserce

Refer to DTC P0136.

SIGNAL WAVEFORM  essosast

Refer to DTC P0136.
MONITOR DTC STATUS cuznera

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

1. Connect scan tool and select "Diagnostic Trouble Codes(D TCs)" mode.
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2.

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

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

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 READNESS FLAG : COMPLETE

»[] DIAGNOSTIC TROUBLE CODES | 4.STATISTIC COUNTER : 1
:Select F4(DTAL)on the functionbar | 5 Op. HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK

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

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

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

» Go to next step as below.

VISUAL / PHYSICAL INSPECTION  cascsrss

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

Check front and rear HO2S for connections being reversed. If HO2S connections reversed, switch connections prop-

erly.

Was a problem found in any of the above areas?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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» Go to "Exhaust System Inspection" procedure.

EXHAUST SYSTEM INSPECTION  eereincs

1. Check the exhaust system for an exhaust leak near the engine.

2. Was an exhaust leak found?

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

» Go to "Air Leakage Inspection " procedure.

AIR LEAKAGE INSPECTION  esopeses

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?

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

» Go to "Fuel Pressure Inspection" procedure.

FUEL PRESSURE INSPECTION
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. |Install a fuel pressure gauge.

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

Test Condition : Ignition "ON" & Engine "ON" & Vacuum hose disconnected at Idle
Specification : 320~340kPa(3.26~3.47 kg/cn, 46~49 psi)

4. Is the fuel pressure within the specified value?

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

» Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.
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FUEL INJECTOR INSPECTION
1. Ignition "OFF"

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

Specification : No clogging and restriction

3. Is the fuel injector OK?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  craossen

1. Visually/physically inspect following items:
- Ensure that the sensor is securely installed.
= Check for corrosion on terminals.
- Check for damaged wiring.

Repair as necessary and go to next step.

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

3. Connect Scantool and monitor the "O2 SNSR VOLT.(B1/S2)" parameter on the Scantool data list.

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

1.3 CURRENT DATA
1021 [%20. HO2S VOLT. (B1/S1) mv [A

1021 22. HO2S VOLT. (B1/S2) mV

—J .

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

K01362
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4. s sensor data near the specified value?

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

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

VERIFICATION OF VEHICLE REPAIR eszresea

Refer to DTC P0136.
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DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
2)

COMPINENT LOCATION  ersresse

Refer to DTC P0136.

GERNERAL DESCRIPTION  eeiosene

Refer to DTC P0136.

DTC DESCRIPTION  esearan

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

There are 3 cases which DTC P0140 sets.

(1) Signal monitoring during fuel cut-off. The ECM monitors rear O2 sensor signal level during fuel cut-off which normally
shows near OV and sets DTC P0140 when signal level is too high.

(I1) Signal monitoring after fuel cut-off: The ECM 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.

(111) Signal monitoring during full load: The ECM monitors rear O2 sensor signal during full load which applies rich air-fuel
mixture and sets DTC P0140 when rear O2 sensor signal is too low.

If same error code is set in the next driving cycle, the ECM illuminates the MIL.
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FUEL SYSTEM

DTC DETECTING CONDITION eicieors

ltem Detecting Condition & Fail Safe Possible Cause
DTC » Signal Plausibility with Rich Mixture (During
Strategy Catalyst Purge after Fuel Cut Off)
¢ Coolant Temperature > 70°C(158°F)
* Sensor preheating and full heating phases finished
Enable ¢ Integrated MAF in last fuel cut-off > 18g
Condi- » Sensor signal at End of Last Fuel cut-off < 0.2V
c tions ¢ Integrated Air Mass Flow after Fuel Cut Off > 1000g
asel) ¢ Maximum Upstream O2 Sensor Voltage during
Catalyst Purge > 0.7V
¢ Catalyst Temperature Model > 350 C(662°F)
Thresh- * Max Downstream O2 sensor voltage during Catalyst * R(_ela_ted fuse blown or
old Value purge after fuel cut-off < 0.55V missing .
» Contact resistance in
Diagnos- . . connectors
= » 2 Valid Fuel Cut Off by Catalyst Enrichment
tic Time y 4 e HO2S contamination
DTC ¢ Sensor voltage excursion for Lean and Rich mixture
Strategy
Enable ¢ Sensor preheating and full heating phases finished
Condi- ¢ Fuel cut-off phase
Case2) tions * Integrated MAF after starting fuel cut-off > 20g
Thresh-
old Value ¢ Voltage with fuel cut off > 0.2V
Diagnos- .
tic Time 5 sec.

SCHEMATIC DIAGRAM  eoisess

Refer to DTC P0136.

SIGNAL WAVEFORM  esssesan

Refer to DTC P0136.

MONITOR DTC STATUS  esrsrecs

Refer to DTC P0139.

TERMINAL & CONNECTOR INSPECTION  ecocorsr
Refer to DTC P0136.

HO2S FUSE INSPECTION

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

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

3. If OK, go to "Component Inspection" procedure.

If NG, replace fuse and repair any shorts as necessary and go to "Verification of Vehicle Repair" procedure.
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COMPONENT INSPECTION  essceses

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

2. Connect Scantool and monitor the "RR OXYGEN SNSR-B1" parameter on the Scantool data list.

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

1.3 CURRENT DATA
1021 |%20. HO2S VOLT. (B1/S1) mV ‘A
]
L
0
1021 22. HO2S VOLT. (B1/S2) mV
Y

Fig 1) - Normal value with idle after warm up: Above 0.6V
- Open in signal circuit: Approx. 0V

K01362

3. Is sensor display within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR cecsosze

Refer to DTC P0136.
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[DTC P0150 HO2S CIRCUIT (BANK 2/ SENSOR 1) |

COMPONENT LOCATION  esceirs

EGOF252A

GENERAL DESCRIPTION ewciess

The HO2S is used to supply the ECM with information regarding the composition of the air/fuel mixture. The HO2S is
positioned in the exhaust pipe ahead of the TWC. To measure the oxygen content, the HO2S requires a supply of ambient
air as a reference. Since this is supplied through the wiring, the lead must not be clamped or damaged in any other
way. The HO2S produces a voltage that varies between 0.1V and 0.9V under normal operating conditions. The Engine
Control Module (ECM) monitors this voltage and determines if the exhaust gas is lean or rich. If the voltage input at the
ECM is under approx. 045V the exhaust is lean, and if the voltage input is over approx. 045V the exhaust is rich. The
ECM constantly monitors the HO2S signal during closed loop operation and compensates for a rich or lean condition by
decreasing or increasing injector pulse width as necessary.

DTC DESCRIPTION esweea

ECM sets DTC P0150 if the ECM detects that the front HO2S signal circuit is open.
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DTC DETECTING CONDITION  csratrat

ltem Detecting Condition Possible Cause
2L e Circuit malfunction
Strategy
Enable * Sensor preheating and full heating phases finished
Condi- » Battery voltage > 10V
Casel) tions e Lambda control active
Thresh- .
old Value 0.375V < Sensor voltage < 0.482V (during 10 sec.)
I?lat::lj_pos- e 1 Sec. ¢ Open in signal harness
ic ime * Open in ground harness
DTC ¢ Check time to closed loop control start with ¢ Contact resistance in
Strategy 02 sensor voltage connectors
¢ Faulty Heated O2
SIELD Sensor(HO2S)
Condi-  Battery voltage > 10V
tions
Case2) - -
Thresh- * Time to closed loop control not activated when
old Value 02 sensor voltage blocked between 0.375~0.482
V (depends on coolant temp. at start)
Diagnos- | = | 1 mediate
tic Time
MIL On Condition ¢ 2 Driving Cycles
SCHEMATIC DIAGRAM  cscrizs
[Circuit Diagram] [Connection Information]
HO2S (B2/S1) ECM
2 Terminal Connected to Function
4 3 HO2S HEATER 1 ECM Terminal 15 Signal
! l 2 ECM Terminal 21 Ground
L] 3 Engine Control Relay Battery Voltage
[ 1 fi5 HO2S SIGNAL 4 ECM Terminal 13 Heater Control
3
After Engine Control Relay
[Harness Connectors]

HO2S Harness side connector ECM side terminal
24(23(22|@|20]19
18[17[16|@[14|@

—
* [k k|*k|*|7
* Kk |Kk|*k|[*|1
C146 C133-2

K00501
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FUEL SYSTEM

SIGNAL WAVEFORM

ED3F5830

1.3 CURRENT DATA

a minimum of 3 times in 10 seconds

1.3 CURRENT DATA
1021 |*2o. HO2S VOLT. (B1/S1) mv A
n
1021 | 21.HO2S VOLT. (B2/S1) mV

*
*

E_
J

Fig 1) Normal value with idle after warm up: Signal is switching from rich(above 0.45V) to lean(below 0.45V)

Fig 2) Open in signal circuit with ignition ON: Approx. 0.4~0.5V

A
FR OXYGEN SNSR.B2 041V

HEAT.DUTY.B2/S1 45 %

Yy

MONITOR DTC STATUS

E02FD3C6

K01502

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

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter.

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

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

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

NOTE

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2.DTC STATUS: PRESENT

3.DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

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

EDTC_GK

- 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 ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

P> Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eoe7s2oe

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.

» Go to "Ground Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  esassreo

1. Ignition "OFF"
2. Disconnect HO2S and ECM connectors.

3. Measure resistance between terminal 2 of the HO2S harness connector and 21 of the ECM harness connector.

Specification : Approx. 0Q

4. Is resistance within the specification?

» Go to "Signal circuit inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  erorssee

1. Measure resistance between terminals 1 of the HO2S harness connector and 15 of the ECM harness connector.

Specification : Approx. 0Q

2. Is resistance within the specification?
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» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  ezesisec

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

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

3. Connect Scantool and monitor the "FR OXYGEN SNSR-B2" 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).

1.3 CURRENT DATA 1.3 CURRENT DATA
1021 |*zo. HO2S VOLT.(B1/S1) mv |A A
B FR OXYGEN SNSR.B2 0.41 V
% | HEAT.DUTY.B2/S1 45 % u
1021 | 21.HO2S VOLT. (B2/S1) mV
b4

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

K01502

4. Is sensor switching properly?

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

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

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

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0151 HO2S CIRCUIT LOW VOLTAGE (BANK 2 / SENSOR 1) |

COMPONENT LOCATION essssocs

Refer to DTC P0150.

GERNERAL DESCRIPTION  ceorssss

Refer to DTC P0150.

DTC DESCRIPTION essercos

ECM sets DTC P0151 if the ECM detects that the front HO2S signal circuit is short to ground.

DTC DETECTING CONDITION  escsso0s

Item Detecting Condition Possible Cause

DTC Strategy * Sensor voltage low

¢ Sensor preheating and full heating
Enable Conditions phases finished
* Battery voltage > 10V

Threshold Value J Serllsor voltage < 0.02V and element
resistance < 10Q

* Short to ground in signal harness
Diagnostic Time * 60 sec. « Contact resistance in connectors
¢ Faulty Heated O2 Sensor(HO2S)

* Reset lambda adaptation and fuel
trim adaptation

¢ Front HO2S heater is controlled in
open loop control

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

MIL On Condition ¢ 2 Driving Cycles

Fail Safe

SCHEMATIC DIAGRAM  eeecaan

Refer to DTC P0150.

SIGNAL WAVEFORM  ccosrezs

Refer to DTC P0150.

MONITOR DTC STATUS cisisora

Refer to DTC P0150.

TERMINAL AND CONNECTOR INSPECTION  erraceea

Refer to DTC P0150.
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SIGNAL CIRCUIT INSPECTION ecor73n0
1. Ignition "OFF".
2. Disconnect HO2S connector.

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

Specification : Infinite

4. s resistance within the specification?

P> Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  ewarsro

1. Visually/physically inspect following items:
- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white powdery

coating and this will result in a but false voltage signal.
If contamination is evident on the HO2S, replace contaminated sensor and go to next step.

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

3. Connect Scantool and monitor the "FR OXYGEN SNSR-B2" 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).

1.3 CURRENT DATA 1.3 CURRENT DATA

1021 |%20. HO2S VOLT. (B1/S1) mv |A A

m {'\ (’\ (\ " J|kadl FR OXYGEN SNSR.B2 041V
% | HEAT.DUTY.B2/S1 45 % u
0 ——
1021 21. HO2S VOLT. (B2/S1) mV

4 |———'—
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

K01502
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4. Is sensor switching properly?

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

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

VERIFICATION OF VEHICLE REPAIR ecissece

Refer to DTC P0150.
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[DTC P0152 HO2S CIRCUIT HIGH VOLTAGE (BANK 2 / SENSOR 1) |

COMPONENT LOCATION esi2roac

Refer to DTC P0150.

GERNERAL DESCRIPTION  esswsro

Refer to DTC P0150.

DTC DESCRIPTION  excsraco

ECM sets DTC P0152 if the ECM detects that the front HO2S signal circuit is short to battery.

DTC DETECTING CONDITION  erseaas

Item Detecting Condition Possible Cause

DTC Strategy * Sensor voltage high

Enable Conditions * Battery voltage > 10V ¢ Short to Battery in signal harness

Threshold Value * Sensor voltage > 1.2V » Contact resistance in connectors
¢ Faulty Heated O2 Sensor(HO2S)

Diagnostic Time * 1 Sec.
MIL On Condition ¢ 2 Driving Cycles

SCHEMATIC DIAGRAM  cacears

Refer to DTC P0150.

SIGNAL WAVEFORM  cooereco

Refer to DTC P0150.

MONITOR DTC STATUS  esceeoce

Refer to DTC P0150.

TERMINAL AND CONNECTOR INSPECTION  e7soeico

Refer to DTC P0150.

SIGNAL CIRCUIT INSPECTION  escsrroc
1. Ignition "OFF"

2. Disconnect HO2S connector.

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

4. Measure voltage between terminal 1 of the HO2S harness connector and chassis ground.

Specification : Approx. 0V
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5. Is voltage within the specification?

» Go to "Component Circuit Inspection" procedure.

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

COMPONENT INSPECTION  enoosaer

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

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

3. Connect Scantool and monitor the "FR OXYGEN SNSR-B2" 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).

1.3 CURRENT DATA 1.3 CURRENT DATA
1021 |*2o. HO2S VOLT. (B1/S1) mv (A A
["J|Kd| FR OXYGEN SNSR.B2 041V
%| HEAT.DUTY.B2/S1 45 % |®
1021 | 21. HO2S VOLT. (B2/S1) mV
X
C o
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

K01502

4. Is sensor switching properly?

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

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

Refer to DTC P0150.
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[DTC P0153 HO2S CIRCUIT SLOW RESPONSE (BANK 2 / SENSOR 1) |

COMPONENT LOCATION esorscro

Refer to DTC P0150.

GERNERAL DESCRIPTION  eescenee

Refer to DTC P0150.

DTC DESCRIPTION enxrsas

The ECM monitors front oxygen sensor amplitude level and compares it to predetermined minimum amplitude value which
could increase emission or disturb lambda control by the effect of aging on the oxygen sensor. The ECM sets DTC P0153
when the amplitude of oxygen sensor is equal to or less than minimum amplitude threshold.

DTC DETECTING CONDITION eircaos

Item Detecting Condition Possible Cause

¢ Comparison of O2 sensor lean/rich period

DTC Strategy with calculated period

e 4007C(752°F) < Catalyst Temp.Model
< 600 C(1112°F)

¢ Coolant temperature > 70°C(158°F)

e 992 < Engine speed(RPM) < 2880 * Leak in intake or exhaust system
Enable Conditions  Mass air flow(mg/rev.) < 750 * Faulty fuel system.

* No misfire detected * Front and rear HO2S connections

* Engine Speed | Current - Mean | < 350 rpm reversed.

e TPS | Current - Mean | < 42° TPS » Contact resistance in connectors

* Lambda Correction | Current - Mean | <4 % * HO2S contamination

¢ Sum of O2 sensor lean/rich period >

Threshold Value calculated period

Diagnostic Time ¢ 80 lambda controller cycles
MIL On Condition ¢ 2 Driving Cycles

SCHEMATIC DIAGRAM  esaraze:

Refer to DTC P0150.

SIGNAL WAVEFORM  Eeicasacc

Refer to DTC P0150.
MONITOR DTC STATUS  esiarace

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2.
3.

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
»[_] ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS 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

EDTC_GK
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.

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

» Go to next step as below.

VISUAL/PHYSICAL INSPECTION  ewrocor

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 ECM).
- Check for damaged wiring.

- Check the HO2S ground circuit for a good connection.

Check front and rear HO2S for connections being reversed. If HO2S connections reversed, switch connections prop-
erly.

Was a problem found in any of the above areas?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure
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» Go to "Exhaust System Inspection" procedure.

EXHAUST SYSTEM INSPECTION  escsers

1. Check the exhaust system for an exhaust leak near the engine.

2. Was an exhaust leak found?

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

» Go to "Air Leakage Inspection " procedure.

AIR LEAKAGE INSPECTION  ez1sccre

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?

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

» Go to "Fuel Pressure Inspection" procedure

FUEL PRESSURE INSPECTION
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage.

3. Inspectfuel pressure with engine idling at normal operating temperature.

Test Condition : Engine "ON" & Vacuum hose disconnected at Idle.
Specification : 320~340kPa(3.26~3.47 kg/cn, 46~49 psi)

4. Is the fuel pressure within the specified value?

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

» Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.
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FUEL INJECOTR INSPECTION
1. Ignition "OFF"

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

Specification : No clogging and restriction

3. Is the fuel injector OK?

» Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  exe128n0

1. Visually/physically inspect following items:

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

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

3. Install Scantool and monitor the "FR OXYGEN SNSR-B2" parameter on the Scantool data list.

Test Condition : Ignition "ON" & Engine "ON".
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).

1.3 CURRENT DATA 1.3 CURRENT DATA
1021 |*zo. HO2S VOLT. (B1/S1) mv |A A
MM FR oxvoen ssrez o4t v |
% | HEAT.DUTY.B2/S1 45 % u

1021 | 21. HO2S VOLT. (B2/S1) mV

_o —'L

o S—

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

K01502
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4. Is sensor switching properly?

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

» Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for

proper operation.
If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esaeeors

Refer to DTC P0150.



DTC TROUBLESHOOTING PROCEDURES FLA -217

DTC P0154 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 2 / SENSOR
1)

COMPONENT LOCATION  esessens

Refer to DTC P0150.

GERNERAL DESCRIPTION  erassesr

Refer to DTC P0150.

DTC DESCRIPTION  exrrr0

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

DTC DETECTING CONDITION  ecrcsatr

Item Detecting Condition Possible Cause
DTC . I .
Strategy Signal plausibility during fuel cut off
Enable * Sensor preheating and full heating phases finished
Condi- * Fuel Cut Off active
H * Integrated Mass Air Flow since begin fuel
Casel) lons cut-off > 20g
Thresh-
old Value * Voltage with fuel cut off > 0.2V
Diagnos- .
tic Time 5 Sec. * Related fuse blown or
DTC missing
Strate * Sensor voltage excursion * Contact resistance in
%y connectors
» Sensor preheating and full heating phases finished e HO2S contamination
Enable ¢ 5 Cycles of A/F Closed Loop passed after
Condi- lambda control active.
Case2) tions * Lambda controller is not on the limit
e Battery voltage > 10V
Thresh-
old 'S:Iue ¢ Sensor voltage < 0.25V
Diagnos- . .
tic Time 2 min.
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  curorer

Refer to DTC P0150.

SIGNAL WAVEFORM  esiaraso

Refer to DTC P0150.
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MONITOR DTC STATUS esesceso

Refer to DTC P0153.

TERMINAL AND CONNECTOR INSPECTION  essorsoc
Refer to DTC P0150.

HO2S FUSE INSPECTION

1. Ignition "OFF" & Engine "OFF"

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

3. If OK, go to "Component Inspection” procedure.
If NG, replace fuse and repair any shorts as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esszer2s

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

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

3. Connect Scantool and monitor the "FR OXYGEN SNSR-B2" parameter on the Scantool data list.

Test Condition : Engine "ON".
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).

13 CURRENT DATA 13 CURRENT DATA
1021 |*2o. HO2S VOLT. (B1/S1) mv |A A
B = oxvoen ssrsz 041y |
% | HEAT.DUTY.B2/S1 45 % u

1021 | 21. HO2S VOLT. (B2/S1) mV

Fig. 1 |

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

K01502
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4. |s sensor switching properly?

P 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
proper operation.
If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esezs0sc

Refer to DTC P0150.
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FUEL SYSTEM

[DTC P0156 HO2S CIRCUIT (BANK 2 / SENSOR 2)

COMPONENT LOCATION  exrenze

— HO2S (Bank 2/Sensor 2)

GERNERAL DESCRIPTION  corasess

EGOF253A

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or in
the rear exhaust pipe, which detects the catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a voltage
between 0V and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst has
good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If the
conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar to
signals from the front oxygen sensor.

DTC DESCRIPTION

ECM sets DTC P0136 if the ECM detects that the rear HO2S signal circuit is open.

E2277DB4

DTC DETECTING CONDITION ecspers

Item

Detecting Condition

Possible Cause

DTC Strategy

Circuit malfunction

Enable Conditions

Sensor preheating and full heating
phases finished
Battery voltage > 10V

Threshold Value

Sensor element resistance > 60k

Diagnostic Time

30 sec.

MIL On Condition

2 Driving Cycles

Open in signal harness

Open in ground harness
Contact resistance in connectors
Faulty Heated O2 Sensor(HO2S)
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SCHEMATIC DIAGRAM  esceorss
[Circuit Diagram] [Connection Information]
HO02S (B2/S2) i ECM
3 Terminal Connected to Function
o —'l19 HO2S HEATER 1 ECM Terminal 18 Signal
2 ECM Terminal 24 Ground
I L 3 Engine Control Relay Battery Voltage
| — 1 1 {8 HO2S SIGNAL 4 ECM Terminal 19 Heater Control

[Harness Connectors]

After Engine Control Relay

HO2S Harness side connector

C148

ECM side terminal

@ /23|22/22]20/ @

@!17116l15114113

|k |k |*|*|7

MIIGEICIE

SIGNAL WAVEFORM

EDFDO6A9

K00561

1.3 CURRENT DATA

1021

%21. HO2S VOLT. (B2/S1)

0

1021 ‘ 23. HO2S VOLT. (B2/S2)

mV

Fig 1) - Normal value with idle after warm up: Above 0.6V
- Open in signal circuit: Approx. 0V

MONITOR DTC STATUS

ECDABSCS

frame data or enable conditions.

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

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

K01562

Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
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4.

53

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 READNESS 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

EDTC_GK
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.

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

» Go to next step as below.

TERMINAL & CONNECTOR INSPECTION  coricsrr

1.

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

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

Has a problem been found?

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

» Go to "Ground Circuit Inspection" procedure.

GROUND CIRCUIT INSPECTION  &rsesoco

1.

Ignition "OFF"
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2. Disconnect HO2S and ECM connectors.

3. Measure resistance between terminal 2 of the sensor harness connector and 24 of the ECM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?

» Go to "Signal circuit inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  Eexcapies

1. Measure resistance between terminals 1 of the HO2S harness connector and 18 of the ECM harness connector.

Specification : Approx. 02

2. s resistance within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  eoccias
1. Warm up the engine to normal operating temperature and check that HO2S signal is active.

2. Connect Scantool and monitor the "RR OXYGEN SNSR-B2" parameter on the Scantool data list.

Test Condition : Engine "ON" & In Idle("Closed Loop")condition.
Specification : Above 0.6V.
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1.3 CURRENT DATA
1021 |%21.HO2S VOLT. (B2/S1) mv A

1021 23.HO2S VOLT. (B2/S2) mV

0 ——’—\_/—j '
[ Fix |

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

K01562

3. Is sensor data within the specification?

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

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

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

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0157 HO2S CIRCUIT LOW VOLTAGE (BANK 2 / SENSOR 2) |

COMPONENT LOCATION  esereses

Refer to DTC P0156.

GERNERAL DESCRIPTION  cossss7

Refer to DTC P0156.

DTC DESCRIPTION essasos

ECM sets DTC P0157 if the ECM detects signal voltage lower than the possible range of a properly operating rear heated
oxygen sensor (HO2S).

DTC DETECTING CONDITION  eeoesors

Item Detecting Condition Possible Cause
DTC Strategy * Sensor voltage low
¢ Sensor preheating and full heating
Enable Conditions phases finished
* Battery voltage > 10V ¢ Short to ground in signal harness
. ¢ Contact resistance in connectors
Threshold Value * Sensor voltage < 0.02V and element « Faulty Heated O2 Sensor(HO2S)

resistance < 109

Diagnostic Time * 30 sec.
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIGRAM causics

Refer to DTC P0156.

SIGNAL WAVEFORM  &ssos160

Refer to DTC P0156.

MONITOR DTC STATUS  ecoescen

Refer to DTC P0156.

TERMINAL AND CONNECTOR INSECTION  e7ssecor

Refer to DTC P0156.

SIGNAL CIRCUIT INSPECTION e:nsiac

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

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

4. Is resistance within the specification?

» Go to "Component Inspection" procedure.

» Repair open or short to ground in signal circuit and go to "Verification of Vehicle Repair" procedure.
COMPONENT INSPECTION  ercrcos2

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

2. Install Scantool and monitor the "RR OXYGEN SNSR-B2" parameter on the Scantool data list.

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

1.3 CURRENT DATA
1021 [%21.HO2S VOLT. (B2/S1) mv A
[
0
1021 | 23.HO2S VOLT.(B2/S2) mV
A 4

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

K01562

3. Is sensor data within the specification?

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

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

Refer to DTC P0156.
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[DTC P0158 HO2S CIRCUIT HIGH VOLTAGE (BANK 2 / SENSOR 2) |

COMPONENT LOCATION  esosrreo

Refer to DTC P0156.

GERNERAL DESCRIPTION  esscracs

Refer to DTC P0156.

DTC DESCRIPTION esosecc:

ECMsets DTC P0158 if the ECM detects signal voltage lower than the possible range of a properly operating rear heated
oxygen sensor (HO2S).

DTC DETECTING CONDITION  eorerass

Item Detecting Condition Possible Cause
DTC Strategy

Sensor voltage high

Enable Conditions » Battery voltage > 10V » Short to Battery in signal harness

Threshold Value * Sensor voltage > 1.2V ¢ Contact resistance in connectors
* Faulty Heated O2 Sensor(HO2S)

Diagnostic Time * 1 Sec.
MIL On Condition ¢ 2 Driving Cycles

SCHEMATIC DIAGRAM  eaoeseno

Refer to DTC P0156.

SIGNAL WAVEFORM  esozssa

Refer to DTC P0156.

MONITOR DTC STATUS  esssasee

Refer to DTC P0156.

TERMINAL AND CONNECTOR INSECTION  eaczarss

Refer to DTC P0156.

SIGNAL CIRCUIT INSPECTION  essoso6+
1. Ignition "OFF".

2. Disconnect HO2S connector.

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

4. Measure voltage between terminal 1 of the sensor harness connector and chassis ground.
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Specification : Approx. 0V

5. Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  erciorca

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

2. Install Scantool and monitor the "RR OXYGEN SNSR-B2" parameter on the Scantool data list.

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

1.3 CURRENT DATA
1021 |[*%21. HO2S VOLT. (B2/S1) mV ‘ A
]
0
1021 \ 23.HO2S VOLT. (B2/S2) mV
\ 4

Fig 1) - Normal value with idle after warm up: Above 0.6V
- Open in signal circuit: Approx. 0V

K01562

3. Is sensor data within the specification?

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

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

Refer to DTC P0156.
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[DTC P0159 HO2S CIRCUIT SLOW RESPONSE (BANK 2 / SENSOR 2) |

COMPONENT LOCATION  eaasesso

Refer to DTC P0156.

GERNERAL DESCRIPTION  eseezem0

Refer to DTC P0156.

DTC DESCRIPTION ersses

The ECM monitors rich-lean switching time of rear heated oxygen sensor (HO2S) after fuel cut-off to validate dynamic
behaviour of rear heated oxygen sensor (HO2S). After detection of fuel cut-off engine operating state, the ECM measures
rich-lean switching time of the rear heated oxygen sensor (HO2S) signal and compares it to the predetermined limit value.
DTC P0159 is set when the switching time is bigger than the limit value. If same error code is set in the next driving cycle,
the ECM illuminates the MIL.

DTC DETECTING CONDITION eoscosae

Item Detecting Condition Possible Cause

* Slow response(Switching time check at

DTC Strategy entry in Fuel cut off)

¢ Fuel cut-off phase
* Sensor preheating and full phase finished
Enable Conditions * Catalyst temp.model > 350T(662°F) ¢ Leak in intake or exhaust system
¢ Coolant temp > 70 C(158°F) * Faulty fuel system.
¢ Downstream O2 Sensor Signal > 0.55V * Front and rear HO2S connections
at Entry in Fuel Cut-Off reversed.

¢ Contact resistance in connectors

¢ Average ratio(between measured and « HO2S contamination

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

Diagnostic Time ¢ 5 fuel cut-off phases
MIL On Condition ¢ 2 Driving Cycles

SCHEMATIC DIAGRAM  &sioacer

Refer to DTC P0156.

SIGNAL WAVEFORM  csiacac

Refer to DTC P0156.

MONITOR DTC STATUS esaanr

NOTE

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2.
3.

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
»[_] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3.DTC READNESS 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

EDTC_GK
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.

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

» Go to next step as below.

VISUAL / PHYSICAL INSPECTION es11con0

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

Check front and rear HO2S for connections being reversed. If HO2S connections reversed, switch connections prop-
erly.

Was a problem found in any of the above areas?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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P> Go to "Exhaust System Inspection" procedure.

EXHAUST SYSTEM INSPECTION  es1s0am0

1. Check the exhaust system for an exhaust leak near the engine.

2. Was an exhaust leak found?

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

» Go to "Air Leakage Inspection " procedure.

AIR LEAKAGE INSPECTION  e7esiscs

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?

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

» Go to "Fuel Pressure Inspection" procedure.

FUEL PRESSURE INSPECTION
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gauge.

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

Test Condition : Ignition "ON" & Engine "ON" & Vacuum hose disconnected at Idle
Specification : 320~340kPa(3.26~3.47 kg/cr, 46~49 psi)

4. Is the fuel pressure within the specified value?

» 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.
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FUEL INJECTOR INSPECTION
1. Ignition "OFF".

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

Specification : No clogging and restriction.

3. Is the fuel injector OK?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  &srs330

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

2. Connect Scantool and monitor the "RR OXYGEN SNSR-B1" parameter on the Scantool data list.

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

1.3 CURRENT DATA
1021 Fezmuozs VOLT. (B2/S1) mv  [A

0
1021 23.HO2S VOLT. (B2/S2) mV

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

K01562

Is sensor data near the specified value?

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



DTC TROUBLESHOOTING PROCEDURES FLA -235

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

VERIFICATION OF VEHICLE REPAIR ceacreer

Refer to DTC P0156.



FLA -236 FUEL SYSTEM

DTC P0160 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 2 / SENSOR
2)

COMPINENT LOCATION  essesinc

Refer to DTC P0156.

GERNERAL DESCRIPTION  ecomersn

Refer to DTC P0156.

DTC DESCRIPTION epsooan

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

There are 3 cases which DTC P0160 sets.

() Signal monitoring during fuel cut-off: The ECM monitors rear O2 sensor signal level during fuel cut-off which normally
shows near OV and sets DTC P0160 when signal level is too high.

() Signal monitoring after fuel cut-off: The ECM monitors rear O2 sensor signal level for a certain time after leaving fuel
cut-off and sets DTC P0160 when signal variation during checked period is too small.

() Signal monitoring during full load: The ECM monitors rear O2 sensor signal during full load which applies rich air-fuel
mixture and sets DTC P0160 when rear O2 sensor signal is too low.

If same error code is set in the next driving cycle, the ECM illuminates the MIL.



DTC TROUBLESHOOTING PROCEDURES

FLA -237

DTC DETECTING CONDITION eorseses

Item Detecting Condition Possible Cause
DTC  Signal Plausibility with Rich Mixture (During
Strategy Catalyst Purge after Fuel Cut Off)
 Coolant Temperature > 70°C(158°F)
» Sensor preheating and full heating phases finished
Enable * Integrated MAF in last fuel cut-off > 18g
Condi- » Sensor signal at End of Last Fuel cut-off < 0.2V
tions * Integrated Air Mass Flow after Fuel Cut Off > 1000g
Casel) * Maximum Upstream O2 Sensor Voltage during
Catalyst Purge > 0.7V
¢ Catalyst Temperature Model > 350 C(662°F)
Thresh- * Max Downstream O2 sensor voltage during Catalyst Open in signal harness
old Value purge after fuel cut-off < 0.55V Open in ground harness
Diagnos- . . Contact resistance in
tic Time e 2 Valid Fuel Cut Off by Catalyst Enrichment connectors
DTC Faulty Heated O2
* Sensor voltage excursion for Lean and Rich mixture Sensor(HO2S)
Strategy
Enable
Condi- * Battery voltage > 10V
tions
Case2) . -
Thresh- ¢ Time to closed loop control not activated when 02
old Value sensor voltage blocked between 0.37~0.54 V > 90~
200 sec (depends on coolant temp. at start)
Diagnos- | | mediate
tic Time
MIL On Condition * 2 Driving Cycles

SCHEMATIC DIAGRAM  eozsrosr

Refer to DTC P0156.

SIGNAL WAVEFORM  esr2r1ss

Refer to DTC P0156.

MONITOR DTC STATUS  essonons

Refer to DTC P0159.

TERMINAL & CONNECTOR INSPECTION  esss0148
Refer to DTC P0156.

HO2S FUSE INSPECTION

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

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

3. If OK, go to "Component Inspection" procedure.
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If NG, replace fuse and repair any shorts as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ensansr

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

2. Connect Scantool and monitor the "RR OXYGEN SNSR-B1" parameter on the Scantool data list.

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

1.3 CURRENT DATA
1021 |%21.HO2S VOLT. (B2/S1) mv [A
[
| o
1021 \ 23.HO2S VOLT.(B2/S2) mV
4

Fig 1) - Normal value with idle after warm up: Above 0.6V
- Open in signal circuit: Approx. 0V

K01562

3. Is sensor display within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR &zessico

Refer to DTC P0156.
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DTC P0170 FUEL TRIM (BANK 1)
DTC P0173 FUEL TRIM (BANK 2)

GENERAL DESCRIPTION essisces
The Lambda closed-loop control system is included in the engine’ s control system. The control system regulates the

lambda upstream with the HO2S signal. Rich mixtures generate high concentrations of CO, H2, and HC. Lean mixtures
generate the high concentrations of NOx, and free oxygen.

DTC DESCRIPTION Eerarrasc

If the lambda controller reaches the maximum or minimum threshold, then feedback control is no longer possible and
emissions will be increased. The ECM sets DTC P0170/P0173 if no proportional fuel adaptation occurs for a defined time
after the lambda controller has reached its minimum or maximum threshold.

DTC DETECTING CONDITION errmco

Item Detecting Condition Possible Cause

DTC Strategy * Monitoring deviation of lambda controller ¢ Air leakage or restriction in intake

. * Canister purge solenoid closed or exhaust system
Enable Conditions « Coolant temperature > 60 C(140°F) * Dirty engine oil or oil level too high
P « Front HO2S or MAFS

Threshold Value ¢ Lambda controller= +/-32% contamination
¢ Fuel system

e EVAP system
MIL On Condition * 2 Driving Cycles * Faulty sensor signals

Diagnostic Time * 2 min.

MONITOR DTC STATUS esotan

NOTE

If any codes relating to fuel system, injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position
sensor or Mass Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with
this troubleshooting tree.

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

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

4. Read "DTC Status" parameter.
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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 READNESS 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

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

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

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

» Go to "Monitor Actuation Test" procedure.

MONITOR ACTUATION TEST esosrsso

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition systems
problems that are not common to all cylinders. For best results, perform this test while maintaining as steady an rpm
reading as possible.

/1\ CAUTION

Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
1. Warm up the engine to normal operating temperature and let it idle.
2. Using a Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.
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1.6 ACTUATION TEST

NO.1 INJECTOR
DURATION ([UNTIL STOP KEY
METHOD DEACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

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

[sTRT|[sTOP|

5.

K01702

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

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

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

NOTE
If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

CHECK INTAKE/EXHAUST SYSTEM FOR RESTRICTION OR LEAKAGE

1.

Visually/physically inspect the air leakage in intake/exhaust system as following items.
- Vacuum hoses for splits, kinks and improper connections.

- Throttle body gasket.

- Gasket between intake manifold and cylinder head.

- Seals between intake manifold and fuel injectors.

- Exhaust system between HO2S and Three way catalyst for air leakage.

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.

Was a problem found in any of the above areas?

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

» Go to " Check the engine oil contamination " procedure.
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CHECK THE ENGINE OIL CONTAMINATION

1. Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level.
2. Warm up the engine to normal operating temperature

3. Connect Scantool and note the "SHORT TERM FUEL-B1 or B2" parameter on the Scantool data list.

4. Disconnect and plug the positive crankcase ventilation.

5. Monitor the "SHORT TERM FUEL-B1 or B2" parameter on the Scantool data list once again.

Specification : The value should remain more or less unchanged.

6. Is the displayed value within the specified value?

» Go to "Sensor Contamination Inspection” procedure.

» The engine oil is diluted with fuel. Change the oil and oil filter and go to "Verification of Vehicle Repair" procedure.

SENSOR CONTAMINATION INSPECTION
1. Visually/physically inspect following items:
- Remove and inspect the HO2S for any silicon contamination. This contamination will be indicated by a white
powdery coating and this will result in a but false voltage signal

- Check MAFS for contamination, deterioration, or damage.
- If contamination is evident on the HO2S or MAFS, replace contaminated sensor and go to next step.

CHECK FOR LEAKAGE IN EVAP SYSTEM
1. Check the EVAP. EM system for possible over.
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.
2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve.

3) Does the valve hold vacuum?

» Go to "Fuel System Inspection" procedure

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

FUEL SYSTEM INSPECTION e7ess3is

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2. Disconnect the vacuum hose from the fuel pressure regulator and inspect the hose for the presence of fuel. If any
fuel is present in the vacuum hose, replace the fuel pressure regulator. Go to next step.

3. Install a fuel pressure gage.

4. Startengine and letitidle. With the vacuum hose from the fuel pressure regulator disconnected, inspect fuel pressure.
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Specification : 320~340kPa(3.26~3.47 kg/cr, 46~49 psi)

5. Is fuel pressure within the specification?

» 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.(In-
spection Note)

FUEL INJECTOR INSPECTION

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?

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

» Check injector for contamination, deterioration, or damage. Substitute with a known-good injector and check for

proper operation. If the problem is corrected, replace injector and then go to "Verification of Vehicle Repair" proce-
dure.

VERIFICATION OF VEHICLE REPAIR ecrosom0
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

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

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

P> Go to the applicable troubleshooting procedure.
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DTC P0171 SYSTEM TOO LEAN (BANK 1)
DTC P0174 SYSTEM TOO LEAN (BANK 2)

GENERAL DESCRIPTION ezesc010

In order to provide the best possible combination of drivability, fuel economy and emission control, the ECM uses a closed
loop air/fuel metering system. The ECM monitors the HO2S signal voltage and adjusts fuel delivery based it in closed
loop fuel control. Changes in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal
fuel trim value is around 0%. The ECM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel
is indicated by fuel trim values that are above 0%. The ECM will reduce fuel when the HO2S signal is indicating a rich
condition. Reduction in fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set
when the amount reaches excessive levels because of a lean or rich condition.

DTC DESCRIPTION cosoatz

Breaking lambda adaptation and lambda controller limits for a an extended period, which initially may have been caused by
failures in the fuel or intake system, will involve emission rise, and therefore shall be diagnosed by fuel system monitoring.If
same error code is set in the next driving cycle, the ECM illuminates the MIL. The lambda controller deviations, including
adaptive terms, are used for fuel system monitoring. The time counter is increased if lambda controller deviations exceed
a specific threshold and the ECM will then set DTC P0171/P0174 or P0172/P0175 respectively depending on the direction
of the deviation. P0171/P0174 is set with positive deviation and P0172/P0175 is set with negative deviation.

DTC DETECTING CONDITION  esoocaar

Item Detecting Condition Possible Cause
DTC Strategy ¢ Monitoring deviation of fuel control
* Estimated canister loading > -11%
Enable Conditions » Estimated altitude < 8000ft
¢ Coolant temp. > 60T(140°F) Air leakage
* Fueling adaptation > 23% or < -23% Leaking EVAP system

Low fuel pressure
Faulty sensor signals

¢ Lambda controller+Trim value > 22% more
than 60sec within 400sec.

Diagnostic Time * 400 sec.
MIL On Condition ¢ 2 Driving Cycles

Threshold Value

MONITOR DTC STATUS  ecsoccse

(L] NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensorare stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

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

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

4. Read "DTC Status" parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
[C] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[_]ENGINE 2.DTC STATUS: PRESENT
‘Select engine 3.DTC READNESS 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

EDTC_GK
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.

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

» Go to "Monitor Actuation Test" procedure.

MONITOR ACTUATION TEST  ceosor7o

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition systems
problems that are not common to all cylinders. For best results, perform this test while maintaining as steady an rpm
reading as possible.

/!\ CAUTION
Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.

Warm up the engine to normal operating temperature and let it idle.
Using a Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.
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1.6 ACTUATION TEST

NO.1 INJECTOR
DURATION |[UNTIL STOP KEY
METHOD DEACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

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

[STRT|[sTOP|

5.

K01702

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

» Go to "Air Leakage Inspection” procedure.

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

NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

AIR LEAKAGE INSPECTION  eczeaccr

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

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?

» Go to "Fuel System Inspection" procedure.
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P> Repair air leakage and go to "Verification of Vehicle Repair" procedure.

FUEL SYSTEM INSPECTION  eseaceea

Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

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 gauge.

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

Specification : 320~340kPa(3.26~3.47 kg/cr, 46~49 psi)

5.

Is fuel pressure within the specification?

» Go to "Fuel Injector Inspection" procedure as below

» Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.(In-
spection Note)

FUEL INJECTOR INSPECTION

1.

2.

Check the fuel injectors for clogging or any restrictions.
* Test Condition : Ignition "OFF".
 Specification : No clogging and restriction.

Is the fuel injector OK?

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

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

VERIFICATION OF VEHICLE REPAIR  escrere

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

1.

2.

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

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

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

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

» Go to the applicable troubleshooting procedure.
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DTC P0172 SYSTEM TOO RICH (BANK 1)
[DTC P0175 SYSTEM TOO RICH (BANK 2)

GENERAL DESCRIPTION  ezerscss

In order to provide the best possible combination of drivability, fuel economy and emission control, the ECM uses a closed
loop air/fuel metering system. The ECM monitors the HO2S signal voltage and adjusts fuel delivery based it in closed
loop fuel control. Changes in fuel delivery will be indicated by the long-term and the short-term fuel trim values. The ideal
fuel trim value is around 0%. The ECM will add fuel when the HO2S signal is indicating a lean condition. Additional fuel
is indicated by fuel trim values that are above 0%. The ECM will reduce fuel when the HO2S signal is indicating a rich
condition. Reduction in fuel is indicated by fuel trim values that are below 0%. The DTC relevant to fuel trim will be set
when the amount reaches excessive levels because of a lean or rich condition.

DTC DESCRIPTION eacnarr

Breaking lambda adaptation and lambda controller limits for a an extended period, which initially may have been caused by
failures in the fuel or intake system, will involve emission rise, and therefore shall be diagnosed by fuel system monitoring.
If same error code is set in the next driving cycle, the ECM illuminates the MIL. The lambda controller deviations, including
adaptive terms, are used for fuel system monitoring. The time counter is increased if lambda controller deviations exceed
a specific threshold and the ECM will then set DTC P0171/P0174 or P0172/P0175 respectively depending on the direction
of the deviation. P0171/P0174 is set with positive deviation and P0172/P0175 is set with negative deviation.

DTC DETECTING CONDITION  coszanic

Item Detecting Condition Possible Cause
DTC Strategy * Monitoring deviation of fuel control
. . : . 119
. Es:!ma:eg Ci.r,zlsctjer Ifa:g(‘)go; 1% * Restricted intake or exhaust system
Enable Conditions . CZ(I)rI:?ltete;pl u>e 60°C(140C) ¢ Dirty engine oil or oil level too high
: ¢ Front HO2S or MAFS
° H ¢ [) _2120
Fueling adaptation > 23% or < -23% contamination
» Lambda controller+Trim value < -27% more * Over purging of the EVAP system
Threshold Value :
than 60sec within 400sec. * High fuel pressure

; — » Faulty sensor signals
Diagnostic Time * 400 sec.

MIL On Condition * 2 Driving Cycles

MONITOR DTC STATUS  ezneszee

(L] NOTE

If any codes relating to fuel system, injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position
sensor or Mass Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with
this troubleshooting tree.

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

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

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

4. Read "DTC Status" parameter.
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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 READNESS 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

EDTC_GK

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

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

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

» Go to "Monitor Actuation Test" procedure.

MONITOR ACTUATION TEST eorazacr

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition systems
problems that are not common to all cylinders. For best results, perform this test while maintaining as steady an rpm
reading as possible.

/1\ CAUTION
Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.

1. Warm up the engine to normal operating temperature and let it idle.
2. Using a Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

4. Repeat procedure on all injectors and record the engine rpm.
Specification : All cylinders should show an even RPM drop.
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1.6 ACTUATION TEST

NO.1 INJECTOR
DURATION ([UNTIL STOP KEY
METHOD DEACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

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

[sTRT|[sTOP|

K01702

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

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

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

(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.

CHECK FOR RESTRICTED INTAKE OR EXHAUST SYSTEM

1. Visually/physically inspect the following items:
- Air cleaner filter element for excessive dirt or for any foreign objects.
- Throttle body inlet for damage or for any foreign objects.

= Throttle bore, throttle plate and the ICA passages for chocking and for any foreign objects.
= Restricted exhaust system.

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

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

» Go to "Engine oil contamination Inspection”" procedure.

ENGINE OIL CONTAMINATION INSPECTION
1. Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level.
2. Warm up the engine to normal operating temperature.

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

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

Specification : 320~340kPa(3.26~3.47 kg/cn, 46~49 psi)

6. Is the displayed value within the specification?

» Go to "Sensor Contamination Inspection" procedure.

» The engine oil is diluted with fuel. Change the oil and oil filter and go to "Verification of Vehicle Repair" procedure.

SENSOR CONTAMINATION INSPECTION

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

OVER PURGING OF THE EVAP SYSTEM
1. Check the EVAP. EM system for possible over.
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.
2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve.

3) Does the valve hold vacuum?

» Go to "Fuel System Inspection” procedure.

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

FUEL SYSTEM INSPECTION  eresses2

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2. Disconnect the vacuum hose from the fuel pressure regulator and inspect the hose for the presence of fuel. If any
fuel is present in the vacuum hose, replace the fuel pressure regulator. Go to next step.

3. Install a fuel pressure gauge.

4. Startengineand letitidle. With the vacuum hose from the fuel pressure regulator disconnected, inspect fuel pressure.

Specification : 330~350kPa(3.30~3.50 kg/cm', 47~50 psi)
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5. Is fuel pressure within the specification?

P> Go to "Fuel Injector Inspection” procedure as below.

» Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure.(In-
spection Note).

FUEL INJECTOR INSPECTION

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

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

2. Is the fuel injector OK?

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

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

VERIFICATION OF VEHICLE REPAIR eorrrors

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

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.



FLA -254

FUEL SYSTEM

[DTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION

GENERAL DESCRIPTION

EFC4E49E

E4FB2F66

EGOF256A

The ECM provides ground to one side of the coil in the fuel pump relay to control the fuel pump relay. The other side of the
fuel pump relay coil is connected to fuel pump relay, which activates when the ignition switch is ON. The ECM monitors
the control circuit between the fuel pump relay and the ECM. When the ignition switch is turned ON, the ECM energizes
the fuel pump relay, which sends power to the fuel pump.

DTC DESCRIPTION

EDEF635E

ECM sets DTC P0230 if the ECM detects the fuel pump relay control circuit is open, shorted to ground or battery.

DTC DETECTING CONDITION

E1E5C33D

Item

Detecting Condition

Possible Cause

DTC Strategy

Driver Stage Check

Enable Conditions

Battery voltage > 10V

Threshold Value

Short to ground, line break or Short to Battery

Diagnostic Time

1.5 sec.

MIL On Condition

¢ Open or short in harness
¢ Contact resistance in connectors
* Faulty relay
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SCHEMATIC DIAGRAM

EFEF2BA0

[Circuit Diagram]
ECM

[Connection Information]

FUEL

FUEL PUMP PUMP

RELAY

%F :

BATTERY

N

o

110 — Fuel Pump
Relay Control

Terminal Connected to Function
1 Battery Battery Voltage
5 Battery Battery Voltage
3 ECM terminal 10 | Fuel Pump Relay Control
2 Fuel Pump Supply B+

[Harness Connectors]

Fuel Pump Relay

E49

ECM side terminal

MONITOR DTC STATUS

EBBC4EC8

K02301

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

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter.

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

P[] ENGINE
:Select engine

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

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

NOTE

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2.DTC STATUS: PRESENT

3.DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1
5.0P.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK

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

- Present fault : DTC is occurring at present time.
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» 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 connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  esrcorse

Ignition "OFF".
Remove the fuel pump relay.
Apply 12V and a ground to 5 and 3 terminals of the fuel pump relay

Check if the fuel pump relay works well when it is energized. (If the fuel pump relay works normally, a clicking sound
can be heard.)

Does the fuel pump relay operate normally?

» Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  essorsss

1.

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

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

Has a problem been found?

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

» Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION essees

1.
2.

3.

Remove the fuel pump relay.
Ignition "ON" & Engine "OFF".

Measure the voltage between terminal 5 of the fuel pump relay harness connector and chassis ground.
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4. Measure the voltage between terminal 1 of the fuel pump relay harness connector and chassis ground.

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  espsses
1. Check for short to ground in control circuit.
1) Ignition "OFF" & Relay connector : Disconnected.

2) Measure resistance between terminal 3 of the relay harness connector and chassis ground

Specification : Infinite

3) Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to power in control circuit.
1) Disconnect ECM connector.
2) Ignition "ON" and Engine "OFF".

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

Specification : Approx 0V

4) Is voltage within the specification?

» Go to next step as below.

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

3. Check for open in control harness.
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1) Measure resistance between terminals 3 of the relay harness connector and 10 of the ECM harness connector

Specification : Approx 0Q

2) s resistance within the specification?

» Thoroughly check connectors for loose or poor connections, bending, corrosion, contamination, deterioration,
or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR ci11e83a
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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DTC P0261 CYLINDER 1-INJECTOR CIRCUIT LOW
DTC P0264 CYLINDER 2-INJECTOR CIRCUIT LOW
DTC P0267 CYLINDER 3-INJECTOR CIRCUIT LOW
DTC P0270 CYLINDER 4-INJECTOR CIRCUIT LOW
DTC P0273 CYLINDER 5-INJECTOR CIRCUIT LOW
DTC P0276 CYLINDER 6-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  eeoceans

EGOF257A

GENERAL DESCRIPTION  essoz0

Based on information from various sensors, the ECM measures the fuel injection amount. The fuel injector is a solenoid-
operated valve and the fuel injection amount is controlled by length of time the fuel injector is held open. The ECM controls
each injector by grounding the control circuit. When the ECM energizes the injector by grounding the control circuit, the
circuit voltage should be low (theoretically 0V) and the fuel is injected. When the ECM de-energizes the injector by opening
the control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION essiceus

[PO261]ECM sets DTC P0261 if the ECM detects that injector (Cylinder #1) control circuit is shorted to ground.
[PO264]ECM sets DTC P0264 if the ECM detects that injector (Cylinder #2) control circuit is shorted to ground.
[P0267]ECM sets DTC P0267 if the ECM detects that injector (Cylinder #3) control circuit is shorted to ground.
[PO270]ECM sets DTC P0270 if the ECM detects that injector (Cylinder #4) control circuit is shorted to ground.
[PO273]ECM sets DTC P0273 if the ECM detects that injector (Cylinder #5) control circuit is shorted to ground.
[PO276]ECM sets DTC P0276 if the ECM detects that injector (Cylinder #6) control circuit is shorted to ground.
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DTC DETECTING CONDITION esopssis

Item

Detecting Condition

Possible Cause

DTC Strategy

e Driver Stage Check

Enable Conditions

* 10 < Battery voltage(V) < 16
¢ Engine speed(rpm) > 30

Threshold Value

¢ Short to ground

Diagnostic Time

¢ 15 sec.

MIL On Condition

¢ 2 Driving Cycles

Open in power supply harness
Short to ground in control harness
Contact resistance in connectors
Faulty injector

SPECIFICATION

EFFC2ACF

Temperature

()

(F)

Resistance (%)

20

68

138 ~ 15.2
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SCHEMATIC DIAGRAM  esocons
[Circuit Diagram] [Connection Information]
ECM INJECTOR #1
INJECTOR #1 » T Terminal |  Connected to Function
1 : Main relay Battery Voltage
2 ECM terminal 33 Injector operation
' 1
INJECTOR #22 Terminal Connected to Function
1 Main relay Battery Voltage
2 ECM terminal 34 Injector operation
INJECTOR #3
INJECTOR #3 Terminal Connected to Function
1 Main relay Battery Voltage
2 ECM terminal 35 Injector operation
INJECTOR #4 INJECTOR 44
2 Terminal Connected to Function
1 Main relay Battery Voltage
2 ECM terminal 36 Injector operation
INJECTOR #5
Terminal | Connected to Function
1 ! Main relay Battery Voltage
2 ECM terminal 37 Injector operation
1
INJECTOR #6 '
Terminal Connected to Function
1 Main relay Battery Voltage
2 ECM terminal 38 Injector operation
[Harness Connectors]
Injector Harness side connector ECM side terminal
* | % |%|%]48|47]|46] * | *
00000 ®s::
[ ] [ )
26]25|24|23]|22|21|20|19| * |17 *
*|%k|* |10 * |8 |*|*|*

C124-1,3,5 C124-2,4,6

C133-3

MONITOR DTC STATUS

1.

E6D7B467

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

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

K02611

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 1. MIL STATUS
»[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS 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

EDTC_GK

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

NOTE

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

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

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  ecseansr
1. Ignition "OFF".
2. Disconnect injector connector.

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

NOTE

PO0261: Injector #1
P0264: Injector #2
PO0267: Injector #3
PO0270: Injector #4
P0273: Injector #5
P0276: Injector #6

Specification : Approx. 13.8 ~15.2Q at 20°C(68°F)
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4.

Is resistance within the specification?

P Check for intermittent fault. Observe the data parameter for a sudden change while wiggling the wiring and tapping
lightly on the suspect component.

/\ cAuTion

Be careful not to damage wires or components during the test.
Repair as necessary and 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"
procedure.

TERMINAL AND CONNECTOR INSPECTION ezieeior

1.

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

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

Has a problem been found?

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

» Go to "Power Supply Circuit Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  easecae2

1.
2.

Ignition "ON" & Engine "OFF"

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

NOTE

P0261: Injector #1
P0264: Injector #2
P0267: Injector #3
P0270: Injector #4
P0273: Injector #5
P0276: Injector #6

Specification : Approx. B+

3.

Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.
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CONTROL CIRCUIT INSPECTION

1.

» Check for a open in the power supply circuit between the main relay and the Injector.
» Check for open or blown "15A INJ fuse".
» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

1) Ignition "OFF".

E48879F6

Check for short to ground in control circuit.

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

NOTE

P0261:

P0264:
P0267:
P0270:
P0273:
P0276:

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

Specification : Infinite

2.

Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR eoesore

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

1.
2.

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

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-

tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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DTC P0262 CYLINDER 1-INJECTOR CIRCUIT HIGH
DTC P0265 CYLINDER 2-INJECTOR CIRCUIT HIGH
DTC P0268 CYLINDER 3-INJECTOR CIRCUIT HIGH
DTC P0271 CYLINDER 4-INJECTOR CIRCUIT HIGH
DTC P0274 CYLINDER 5-INJECTOR CIRCUIT HIGH
DTC P0277 CYLINDER 6-INJECTOR CIRCUIT HIGH

COMPONENT LOCATION  escosron

Refer to DTC P0261.

GENERAL DESCRIPTION  e2crecs

Refer to DTC P0261.

DTC DESCRIPTION  esacsec

[P0262]ECM sets DTC P0262 if the ECM detects that injector (Cylinder #1) control circuit is open or shorted to battery
\[Ilg(l)tggngCM sets DTC P0265 if the ECM detects that injector (Cylinder #2) control circuit is open or shorted to battery
\[llggggg]'ECM sets DTC P0268 if the ECM detects that injector (Cylinder #3) control circuit is open or shorted to battery
\[,Igé)tgg?].ECM sets DTC P0271 if the ECM detects that injector (Cylinder #4) control circuit is open or shorted to battery
\[IF?g;gszCM sets DTC P0274 if the ECM detects that injector (Cylinder #5) control circuit is open or shorted to battery
FS?S?:]IECM sets DTC P0277 if the ECM detects that injector (Cylinder #6) control circuit is open or shorted to battery
voltage.

DTC DETECTING CONDITION  eresose:

ltem Detecting Condition Possible Cause
DTC Strategy

Driver Stage Check

10 < Battery voltage(V) < 16 * Open or short to battery in
Engine speed(rpm) > 30 control harness.

Short to battery or Line break * Contact resistance in connectors
¢ Faulty injector

Enable Conditions

Threshold Value
Diagnostic Time * 1.5 sec.
MIL On Condition

2 Driving Cycles

SPECIFICATION  eoszsore

Refer to DTC P0261.

SCHEMATIC DIAGRAM  esesoir

Refer to DTC P0261.
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MONITOR DTC STATUS

Refer to DTC P0261.

COMPONENT INSPECTION

1. Ignition "OFF".

2. Disconnect injector connector.

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

NOTE

P0262:

P0265:
P0268:
P0271:
P0274:
pP0277:

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

Specification : Approx. 13.8 ~15.2Q at 20°C(68°F)

4. s resistance within the specification?

» Check forintermittent fault. Observe the data parameter for a sudden change while wiggling the wiring and tapping

lightly on the suspect component.

/1\ cAUTION

Be careful not to damage wires or components during the test.
Repair as necessary and 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"
procedure.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0261.

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

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

NOTE

P0262:
P0265:
P0268:
P0o271:

Injector #1
Injector #2
Injector #3
Injector #4
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PO0274: Injector #5
P0277: Injector #6

Specification :

Approx. B+

3. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

» Check for a open in the power supply circuit between the main relay and the Injector.
» Check for open or blown "15A INJ fuse".
» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION
1. Check for short to battery in control circuit.
1) Ignition "OFF".
2) Disconnect ECM connectors.
3) Ignition "ON" & Engine "OFF".

4) Measure voltage between terminal 2 of the injector harness connector and chassis ground

NOTE

Po262:

P0265:
P0268:
P0271:
P0274:
P0277:

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

Specification :

Approx. 0V

5) Is voltage within the specification?

» 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 33 of the ECM harness connector.

Specification :

Approx. 0%
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3) Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR emsss02

Refer to DTC P0261.
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|[DTC P0300 RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED |

COMPONENT LOCATION  eopsazac

EGOF257A

GENERAL DESCRIPTION  enezren

The Misfire monitor diagnostic is based on crankshaft rotation velocity variation. The ECM determines crankshaft rota-
tional velocity using the crankshaft position sensor and camshaft position sensor. When a cylinder misfires the crankshaft
slows down momentarily. By monitoring the crankshaft and camshaft position sensor signals, the ECM can calculate
when a misfire occurs. For a non-catalyst damaging misfire, the diagnostic will be required to report a misfire present
within 1000-3200 engine revolutions. For catalyst damaging misfire, the diagnostic will respond to monitor 200 engine
revolutions. Rough roads may cause false misfire detection. The rough road(acceleration)sensor consists of a piezoelec-
tric vibration pick up which detects vertical acceleration of the vehicle. The sensor signal is used by the ECM to determine
the degree of vertical movement of the car, for example, on a bumpy road. Since this may also cause uneven engine
running, the ECM uses the signal to distinguish the phenomenon from actual misfiring.

DTC DESCRIPTION cceross:

The ECM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is
detected, the ECM will identify the cylinder(s) that has(have) misfired and then calculate misfiring rate for a given duration.
The DTC for Misfire (P0301 to 0306) is set as soon as the misfiring rate exceeds the limit which may result in damage to
the catalyst or increase emissions. The ECM stores the individual DTC for a cylinder which has more than a 10% total
misfire rate. With a more than two cylinder misfire detection, the ECM sets P0300.
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DTC DETECTING CONDITION

EE4ACCO0B

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Misfire is detected on 2 or more cylinder

¢ 480 < Engine speed(RPM) < 6500
Enable Conditions . Inta!(g air mass gradient is in predetermined range
* No injector shut off
¢ No rough road
Thresh- | Misfire= 2.8~17% within 200 rev.
old Value
Caset) | D1@INO- | . 500 revolution: 3*200 revolution
sis Time
MIL On .o diat
Condition mmediate
Thresh- * First 1000 rev.: Misfire > 2%
old Value * After first 1000 rev.: Misfire > 2%
Case2) Diagno- « 1000 revolution: 4*1000 revolution
sis Time
MIL On L
Condition ¢ 2 Driving Cycle

Faulty spark plugs,
high-tension lead, or
Ignition coil

Incorrect valve timing
Uneven compression

Air leakage

Improper Fuel pressure
or dirty fuel.
Blocked/Leaking injectors
Leakage between cooling
system and cylinder

SCHEMATIC DIAGRAM

EC6CACD8

[Circuit Diagram]

[Connection Information]

Connected to

Function

ECM Terminal 2

IG Coll Control (2,5)

ECM Terminal 3

IG Coll Control (1,4)

Engine Control Relay

Battery Voltage

ECM Terminal 1

IG Coll Control (3,6)

IG COIL ECM
After Main Relay Terminal
R 1
CYL1 2
CYL4 2 3 - 16 colL 3
= ouTPuT14
CYL2 =
CYL5 WA {2 - 1G COLL
| =7 ouTPUT 2,5
cyLd xS
cYLe [ 4 1 _ IG colL
OUTPUT 3,6
5 _ IG COIL
- Shield
Ground

[Harness Connectors]

IG Coil Harness side connector

C118

ECM side terminal

K03001
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MONITOR DTC STATUS  esorzec

NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensorare stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

1. Connect scan tool and select "Diagnostic Trouble Codes(D TCs)" 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
P[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3.DTC READNESS 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

EDTC_GK

5. Is parameter displayed "History(Not Present) fault"?
- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

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

» Go to "Monitor Actuation Test" procedure.
MONITOR ACTUATION TEST  easerose

NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

/!\ CAUTION

Before beginning tests; set the parking brake, place gear selectorin P or N and block drive wheels for safety.



FLA -272 FUEL SYSTEM

1. Warm up the engine to normal operating temperature and let it idle.
2. Using a Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

1.6 ACTUATION TEST

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|

K01702

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

» Go to "Timing Inspection" procedure.

» Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Spark plug cable
Inspection" procedure.

NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear.

SPARK PLUG CABLE INSPECTION
1. Remove suspect cylinder’s spark plug cable.

2. Visually/physically inspect the following items:
- Damage, crack and flashover

3. Measure the resistance of the spark plug cable referring to specification.

Specification : Spark plug cable(k® ) : 5.6k /m + 20%

NOTE

Resistance should not be higher than 10,0002 per foot of cable. If resistance is higher than specification, replace
the cable.
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4. s resistance within the specification?

» Go to "Spark Plug Inspection " procedure.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
SPARK PLUG INSPECTION
1. Remove suspect cylinder's spark plugs.

2. Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks.
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.).
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

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

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

» Go to "Fuel Injector Inspection" procedure.

FUEL INJECTOR INSPECTION

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

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

2. s the fuel injector OK?

» Visually/physically inspect the engine mechanical problem as below:
- Bent push rods.

- Leaky or sticky valves or rings.

- Excessive valve deposits.

- Weak valve spring.

- Leaking head gasket.

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to "Ignition Coil Inspection" procedure.

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

IGNITION COIL INSPECTION
1. Ignition "OFF"

2. Disconnect ignition coil connector
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3. Visually/physically inspect the following items:
- Damage, cracks and flashover.

4. Measure the resistance in each primary coil, referring to specification.(Component side).

Specification : Approx. 0.65 ~ 0.82 Q
No.1 & 4 cyl. : terminals 3 & 2
No.2 & 5 cyl. : terminals 3 & 1
No.3 & 6 cyl. : terminals 3 & 4

<C118>

1. IG Coil Control(2.5)
2. 1G Coil Control(1.4)
3. Battery Voltage

4. 1G Coil Control(3.6)

K03003

5. s resistance within the specification?

» Go to "Timing Inspection" procedure.

» Test with a new ignition coil and check for proper operation. If problem is corrected, replace ignition coil and go to
"Verification of Vehicle Repair" procedure.

TIMING INSPECTION
1. Start engine and let vehicle idle
2. Connectscantool and select "Current Data" mode

3. Monitor "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters on the Scantool data list.

Specification :
"CKP T/WHEELS-LO CMP" : 38 +/- 4 tooth
"CKP T/WHEELS-HI CMP" : 98 +/- 4 tooth
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1.3 CURRENT DATA

|A

100 Tooth

K03004

4. Are "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters within the specification?
» Go to " Air Leakage Inspection " procedure.

» Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

NOTE

= Airgap [0.3~1.7 mm [0.012~0.067 in] = measure distance from housing to teeth on flywheel/torque converter
(measurement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A"

- Iffailto synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure.

AIR LEAKAGE INSPECTION  eeasoono

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?
» Go to "Fuel System Inspection" procedure.

» Repair air leakage and go to "Verification of Vehicle Repair" procedure.
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FUEL SYSTEM INSPECTION  ensorze:

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gauge.

3. Start engine and let it idle. Inspect fuel pressure with vacuum hose disconnected.

Test Condition : Engine "ON" at Idle.
Specification : 330~350kPa(3.30~3.50 kg/cn’, 47~50 psi).

4. s fuel pressure within the specification?

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

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

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

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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DTC P0301 CYLINDER 1-MISFIRE DETECTED
DTC P0302 CYLINDER 2-MISFIRE DETECTED
DTC P0303 CYLINDER 3-MISFIRE DETECTED
DTC P0304 CYLINDER 4-MISFIRE DETECTED
DTC P0305 CYLINDER 5-MISFIRE DETECTED
DTC P0306 CYLINDER 6-MISFIRE DETECTED

FLA -277

COMPONENT LOCATION

ED243B06

Refer to DTC P0300.

GENERAL DESCRIPTION

E26ECD57

Refer to DTC P0300.

DTC DESCRIPTION esrcrorc
The ECM must monitor the engine for misfiring possibly caused by ignition coil defects or injector fails. If misfiring is
detected, the ECM will identify the cylinder(s) that has(have) misfired and then calculate misfiring rate for a given duration.
The DTC for Misfire (P0301 to 0306) is set as soon as the misfiring rate exceeds the limit which may result in damage to
the catalyst or increase emissions. The ECM stores the individual DTC for a cylinder which has more than a 10% total

misfire rate.

DTC DETECTING CONDITION

E3CAD170

Item Detecting Condition Possible Cause
DTC Strategy Calculation of engine roughness
544 < Engine speed(RPM) < 6500
Mass Air Flow above zero load : 150 ~ 564
Enable Conditions mg/rev (depends on rpm)
No injector shut off
No rough road * Faulty spark plugs,
high-tension lead, or
Thresh- Misfire = 6 ~ 17% within 200 rev. Ignition coil
old Value * Incorrect valve timing
Diagno- . o . * Uneven compression
Case1l) sis Time 3*200 revolution in FTP Area Else 200 revolution « Air leakage
* Improper Fuel pressure
MIL On Immediate or dirty fuel.
Condition * Blocked/Leaking injectors
Thresh- First 1000 rev. : Misfire > 2.3% * Leakage between cooling
old Value After first 1000 rev. : Misfire > 2.3% system and cylinder
Case2) D.'ag.n o 1000 revolution or 4*1000 revolution
sis Time
MIL On -
Condition 2 Driving Cycle

SCHEMATIC DIAGRAM

Refer to DTC P0300.

EAAGDO8F
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MONITOR DTC STATUS craieac

Refer to DTC P0300.
MONITOR ACTUATION TEST corrass

NOTE
The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.Caution! Before beginning tests; set the parking brake, place gear selectorin P or N and
block drive wheels for safety.

1. Warm up the engine to normal operating temperature and let it idle.

2. Using a Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.

3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key.

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

1.6 ACTUATION TEST

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|

K01702

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

» Go to "Timing Inspection" procedure.

» Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Spark plug cable
Inspection" procedure.

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.
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SPARK PLUG CABLE INSPECTION
1. Remove suspect cylinder’s spark plug cable.

2. Visually/physically inspect the following items:
- Damage, crack and flashover

3. Measure the resistance of the spark plug cable referring to specification.

Specification : Spark plug cable(k® ) : 5.6kQ /m £ 20%

NOTE

Resistance should not be higher than 10,0009 per foot of cable. If resistance is higher than specification, replace
the cable.

4. s resistance within the specification?

» Go to "Spark Plug Inspection " procedure.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
SPARK PLUG INSPECTION
1. Remove suspect cylinder’s spark plugs.
2. Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks.

- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.).
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

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

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

» Go to "Fuel Injector Inspection" procedure.

FUEL INJECTOR INSPECTION

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

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

2. s the fuel injector OK?

» Visually/physically inspect the engine mechanical problem as below:
- Bent push rods.
- Leaky or sticky valves or rings.
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- Excessive valve deposits.
- Weak valve spring.
-  Leaking head gasket.

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to "Ignition Coil Inspection" procedure.

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

IGNITION COIL INSPECTION
1. Ignition "OFF"
2. Disconnect ignition coil connector

3. Visually/physically inspect the following items:
- Damage, cracks and flashover.

4. [P0301 & P0304]Measure the resistance between terminals 2 and 3 of the primary ignition coil. (Component side)
[P0302 & P0305]Measure the resistance between terminals 1 and 3 of the primary ignition coil. (Component side)
[PO303 & P0306]Measure the resistance between terminals 4 and 3 of the primary ignition coil. (Component side)

Specification : Approx. 0.65 ~ 0.82 Q

5. s resistance within the specification?

» Go to "Timing Inspection" procedure.

» Test with a new ignition coil and check for proper operation. If problem is corrected, replace ignition coil and go to
"Verification of Vehicle Repair" procedure.

TIMING INSPECTION
1. Start engine and let vehicle idle
2. Connect scantool and select "Current Data" mode

3. Monitor "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters on the Scantool data list.

Specification :
"CKP T/WHEELS-LO CMP" : 38 +/- 4 tooth
"CKP T/WHEELS-HI CMP" : 98 +/- 4 tooth
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1.3 CURRENT DATA

|A

100 Tooth

K03004

4. Are "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters within the specification?
» Go to " Air Leakage Inspection " procedure.

» Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

NOTE

= Airgap [0.3~1.7 mm [0.012~0.067 in] = measure distance from housing to teeth on flywheel/torque converter
(measurement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

- [Ffailto synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure.

AIR LEAKAGE INSPECTION  essroaq0

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?
» Go to "Fuel System Inspection" procedure

» Repair air leakage and go to "Verification of Vehicle Repair" procedure.
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FUEL SYSTEM INSPECTION  cacersr
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 : Engine "ON" at Idle.
Specification : 330~350kPa(3.30~3.50 kg/cn’, 47~50 psi).

4. s fuel pressure within the specification?

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

VERIFICATION OF VEHICLE REPAIR excrossr

Refer to DTC P0300.
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|IDTC P0315 SEGMENT TIME ACQUISITION INCORRECT |

COMPONENT LOCATION  essessan

EGOF440G

GENERAL DESCRIPTION  ezaseans

A Misfire induces a decrease in the engine speed and causes a variation in the segment period. Therefore, misfiring
detection is based on the observation of this variation of the segment period.

DTC DESCRIPTION cesesnses

Because of the tolerance in mechanical machining and assembling process of the target wheel, the duration of each
segment are not always same butdiffer from segment to segment on the same engine. And this irregular segment duration
can disturb misfiring detection which is based on the difference of engine rotational speed between the firing and the
misfiring cylinder. The ECM compares segment duration of 4 cylinders during fuel cut-off and deceleration period. With
this comparison ECM perform segment adaptation to adapt the difference of each segment duration.

The ECM sets DTC P0315 if any of segment adaptation value is on the limit.

DTC DETECTING CONDITION ezesi1er

Item Detecting Condition Possible Cause

DTC Strategy * Monitor sensor wheel adaptation

* 544 < Engine speed(RPM) < 6500

* Mass Air Flow above zero load : 150 ~
Enable Conditions 564 mg/rev (depends on rpm)

* No injector shut off

* No rough road

¢ Improperly installed target wheel
¢ Contact resistance in connectors

e Segment adaptation value is at the
limit : 5/ 1000

Diagnostic Time . -
MIL On Condition LI

Threshold Value
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SIGNAL WAVEFORM  ecusssar

Fig 1) Normal waveform with idle: The square wave signal should be smooth and without any distortion.
Fig 2,3) Normal waveform with engine running: The CMP falling edge is coincided with 38+/-4 tooth of the CKP from one
longer signal(missing tooth)

K03152

MONITOR DTC STATUS caorrer

5.

NOTE

If any codes relating to CKPs are stored, do ALL REPAIRS associated with those codes before proceeding with
troubleshooting.

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

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

Read "DTC Status" parameter.

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 READNESS FLAG : COMPLETE

»[] DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1

:Select F4(DTAL)on the functionbar | 5 op HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK

Is parameter displayed "History(Not Present) fault"?
- 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 ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

P Go to "Component Inspection" procedure.

COMPONENT INSPECTION  cazs38ne
1. Start engine and let vehicle idle.
2. Connect scantool and select "Current Data" mode.

3. Monitor "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters on the Scantool data list.

Specification :
"CKP T/WHEELS-LO CMP" : 38 +/- 4 tooth
"CKP T/WHEELS-HI CMP" : 98 +/- 4 tooth

1.3 CURRENT DATA

A

100 Tooth

K03004

4, Are "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters within the specification?

» Thoroughly check connectors between CKPS and ECM for loose or poor connections, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

- Remove CKP and calculate air gap between sensor and flywheel/torque converter. Readjust as necessary and
go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from housing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

- If failure to synchronize with CMP sensor, readjust timing system and go to next step.
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Check CKP sensor for contamination, deterioration, ordamage. Substitute with a known-good CKP sensor and check

for proper operation. If the problem is corrected, replace CKP sensor and then go to "Verification of Vehicle Repair"
procedure.

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

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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|IDTC P0325 KNOCK SENSOR 1 CIRCUIT |

COMPONENT LOCATION  Eerssocen

EGOF440M

GENERAL DESCRIPTION ezavicic

The knock sensor is attached to the cylinder block and senses engine knocking. The sensor contains a piezoelectric ele-
ment that converts vibration (or noise) into voltage signal and sends this signal to ECM. With input signals from camshaft
position and crankshaft position sensor, ECM can identify which cylinder is knocking. ECM filters vibrations and deter-
mines if the vibrations are knocking signal. The Engine Control Module (ECM) uses this signal to suppress knocking by
retarding ignition timing. The ECM will set a code (Malfunction Indicator Lamp will Not turn on) if during two driving cycles
the Knock sensor’s output voltage falls below minimum threshold. This code indicates an unexpected vibration is being
read by the Knock sensor or ECM under normal engine operation.

DTC DESCRIPTION  ecsusco

The ECM monitors the range of the analog input signal from knock sensor to check sensor failure that is short circuit
or open circuit. If the difference between knock signal and noise level is smaller than the threshold during defined time
period, the DTC P0325 is set. In case the noise level is higher than the upper threshold or lower than the lower threshold,
the DTC P0325 is set too.

DTC DETECTING CONDITION  eroassee

Item Detecting Condition Possible Cause
DTC Strategy

Voltage Range Check

Knock control enabled

Enable Conditions |, £1gine speed > 1800 rpm

* Open/short in signal or
ground circuit
Threshold Value » Mean value of sensor signal < 0.1V ¢ Contact resistance in connectors

¢ Faulty knock sensor

Diagnostic Time * 20 revolutions
MIL On Condition * -
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SCHEMATIC DIAGRAM  eccasonr

[Circuit Diagram] [Connection Information]
KNOCK SENSOR ECM
! Terminal Connected to Function
1 ECM terminal 30 Sensor Ground
2 ECM terminal 29 Sensor Signal
3 ECM terminal 48 Shield Ground
| | [48 — Shield Ground

[Harness Connectors]

Sensor Harness side connector ECM side terminal

C1231 C133-3

K03251

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
1 HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
> ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

»[C] 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

EDTC_GK

5. Is parameter displayed "History(Not Present) fault"?
- 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 ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eciessre

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?

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

» Go to "Ground Circuit Inspection” procedure.

GROUND CIRCUIT INSPECTION cerasoro
1. Ignition "OFF".
2. Disconnect Knock sensor connector.

3. Measure resistance between terminals 1 of the sensor harness connector and 30 of the ECM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?

» Go to "Signal Circuit Inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  esorace
1. Check for open in signal harness.
1) Ignition "OFF".

2) Measure resistance between terminals 2 of the sensor harness connector and 29 of the ECM harness connector.
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Specification : Approx. 0Q

3) Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in signal harness.
1) Ignition "OFF".

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

Specification : Infinite

3) Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to power in signal harness.
1) Ignition "OFF".
2) Disconnect ECM connector.
3) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

5) Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  es7ao0er

1. Component resistance inspection.

1) Ignition "OFF".
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2) Disconnect knock sensor connector.

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

Specification : Approx. 5M2 at 20C(68°F)

<C123-1>

1. Sensor Ground
2. Sensor Signal
3. Shield Ground

K03257

2. Output signal inspection
1) Remove knock sensor from vehicle and secure (across mounting boss) in a shop vise.

2) Set up an oscilloscope as follows :
Channel A (+): terminal 2 (-): terminal 1.

3) Rap on vise with a ball peen hammer while monitoring oscilloscope screen (there should be a spike of less than
1 volt with each hammer strike).

Specification : knock sensor send a voltage spike with hammer strikes.

3. Installation torque inspection.

1) Check the installation torque of the knock sensor.

Specification : Approx. 16 ~ 28N-m(160~250 kg-cm,11.8~18.4 |b-ft).

4. Has a problem been found?

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

Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR cspes7a2

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

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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|IDTC P0330 KNOCK SENSOR 2 CIRCUIT

COMPONENT LOCATION

Refer to DTC P0325.

GENERAL DESCRIPTION

Refer to DTC P0325.

DTC DESCRIPTION

EB00D2C7

EB5707A7

E6645ED1

The ECM 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 P0330 is set. In case the noise level is higher than the upper threshold or lower than the lower threshold,
the DTC P0330 is set too.

DTC DETECTING CONDITION  esoserer

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage Range Check

Enable Conditions

¢ Knock control enabled
* Engine speed > 1800 rpm

Threshold Value

* Mean value of sensor signal < 0.1V

Diagnostic Time

¢ 20 revolutions

MIL On Condition

* Open/short in signal or

ground circuit
¢ Contact resistance in connectors
¢ Faulty knock sensor

SCHEMATIC DIAGRAM

E21C8661

[Circuit Diagram]
KNOCK SENSOR

1

— .

[Connection Information]

ECM

Terminal Connected to Function
1 ECM terminal 32 Sensor Ground
2 ECM terminal 31 Sensor Signal
3 ECM terminal 48 Shield Ground

[48 — Shield Ground

[Harness Connectors]

C123-2

Sensor Harness side connector

ECM side terminal

C133-3

K03301
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MONITOR DTC STATUS  cossser

Refer to DTC P0325.

TERMINAL AND CONNECTOR INSPECTION  ewsocsss

Refer to DTC P0325.

GROUND CIRCUIT INSPECTION  cesr1er0s
1. Ignition "OFF".
2. Disconnect Knock sensor connector.

3. Measure resistance between terminals 1 of the sensor harness connector and 32 of the ECM harness connector.

Specification : Approx. 0Q

4. Is resistance within the specification?

» Go to "Signal Circuit Inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  ecs3ss26
1. Check for open in signal harness.
1) Ignition "OFF".

2) Measureresistance between terminals 2 of the sensor harness connector and 31 of the ECM harness connector.

Specification : Approx. 0%Q

3) Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in signal harness.
1) Ignition "OFF".

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

Specification : Infinite
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3) lIs resistance within the specification?

» 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 "OFF".
2) Disconnect ECM connector.
3) Ignition "ON" &amp;amp; Engine "OFF".

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

Specification : Approx. 0V

5) Is voltage within the specification?

p» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  escoaeo
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. 5M? at 20TC(68°F).

<C123-2>

1. Sensor Ground
2. Sensor Signal
3. Shield Ground

K03307
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2. Output signal inspection

1) Remove knock sensor from vehicle and secure (across mounting boss) in a shop vise.

2) Set up an oscilloscope as follows :
Channel A (+): terminal 2 (-): terminal 1.

3) Rap on vise with a ball peen hammer while monitoring oscilloscope screen (there should be a spike of less than
1 volt with each hammer strike).

Specification : knock sensor send a voltage spike with hammer strikes.

3. Installation torque inspection.

1) Check the installation torque of the knock sensor.

Specification : Approx. 16 ~ 28N-m(160~250 kg-cm,11.8~18.4 |b-ft)

4. Has a problem been found?

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

Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR eigecscs

Refer to DTC P0325.
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|IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT |

COMPONENT LOCATION  exzi140

EGOF440G

GENERAL DESCRIPTION esarsce

The Crankshaft Position Sensor (CKPS) is a hall effect type sensor that generates voltage using a sensor and a target
wheel mounted on the crankshatft; there are 58 slots in the target wheel where one is longer than the others. When the
slot in the wheel aligns with the sensor, the sensor voltage outputs low. When the metal (tooth) in the wheel aligns with the
sensor, the sensor voltage outputs high. During one crankshaft rotation there are 58 rectangular signals and one longer
signal. The ECM calculates engine RPM by using the sensor s signal and controls the injection duration and the ignition
timing. Using the signal differences caused by the longer slot, the ECM identifies which cylinder is at top dead center.

DTC DESCRIPTION e7osorse

The ECM 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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DTC DETECTING CONDITION  eczseo1s

Item Detecting Condition & Fail Safe Possible Cause
DTC Strategy ¢ Check Crankshaft Signal Switching
Enable
Condi- * Before Synchronization
tions
* Valid Crankshaft Teeth not yet detected L
Casel) | Thresh- with Camshaft Signal * Open or short in signal,
old Value » Can not detect TDC with valid Crankshaft ground or power supply
Teeth and Camshaft Signal circuit _ _
- ¢ Contact resistance in
Diagnos- | | 4 revolutions connectors
tic Time + Damage to the connecting
Enable flange/flywheel
Condi- * After Synchronization * Misadjust crankshaft and
tions camshaft pulley position
Case2 Thresh * Faulty CKP sensor
ase) resn- * Number of Crankshaft Teeth is not correct
old Value
Diagnos- . .
tic Time 5 revolutions

MIL On Condition

» 2 Driving Cycles

SCHEMATIC DIAGRAM  enotsenc

[Circuit Diagram]

[Connection Information]

CKPS
l& Terminal Connected to Function
3 1 Engine Control Relay Battery Voltage
- 2 ECM Terminal 8 CKPS signal
= {g — CKPS .
SIGNAL 3 ECM Terminal 21 Sensor ground
31 o After Engine
Control Relay

[Harness Connectors]

CKPS Harness side connector

C113

ECM side terminal

K03351
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SINGAL WAVEFORM  ensznso

Fig 1) Normal waveform with idle: The square wave signal should be smooth and without any distortion.
Fig 2,3) Normal waveform with engine running: The CMP falling edge is coincided with 38+/-4 tooth of the CKP from one
longer signal(missing tooth)

K03152

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
D HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[_]ENGINE 2. DTC STATUS: PRESENT
:Select engine 3.DTC READNESS FLAG : COMPLETE

bD DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the functionbar | 5 op. HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK

5. Is parameter displayed "History(Not Present) fault"?
- 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 connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
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» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  esaonssr

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?

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

» Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION esscera2
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+

5. Is voltage within the specification?

» Go to "Ground Circuit Inspection" procedure.

» Check for a open in the power supply circuit between the main relay and the crankshaft position sensor.
» Especially check for open or blown 10A Sensor fuse.
» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  escsicrs
1. Ignition "OFF".

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

Specification : Approx. 0Q

3. Is resistance within the specification?
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» Go to "Signal Circuit Inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  esasoons

1. Check for open in signal harness.
1) Disconnect ECM connector.

2) Measure resistance between terminals 2 of the sensor harness connector and 8 of the ECM harness connector.

Specification : Approx. 0Q

3) Is resistance within the specification?

» Go to next step as below.

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

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

Specification : Infinite

2) s resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to power in signal harness.
1) Ignition "ON" & Engine "OFF".

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

Specification : Approx. 0V

3) Is voltage within the specification?

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

COMPONENT INSPECTION  cecresec
1. Start engine and let vehicle idle
2. Connect scantool and select "Current Data" mode

3. Monitor "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters on the Scantool data list.

Specification :
"CKP T/WHEELS-LO CMP" : 38 +/- 4 tooth
"CKP T/WHEELS-HI CMP" : 98 +/- 4 tooth

1.3 CURRENT DATA

|A
X —— u
% |CKP T/WHEELS.HI CMP 100 Tooth

K03004

4. Are "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters within the specification?

» 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 .

- Remove CKP and calculate air gap between sensor and flywheel/torque converter. Readjust as necessary and
go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from hosing to teeth on flywheel/torque converter (mea-
surement "A") and from mounting surface on sensor to sensor tip (measurement "B") subtract "B" from "A".

- If fail to synchronize with CMP sensor, readjust timing system and go to next step.

Check CKP sensor for contamination, deterioration, or damage. Substitute with a known-good CKP sensor and check
for proper operation. If the problem is corrected, replace CKP sensor and then go to "Verification of Vehicle Repair"
procedure.
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VERIFICATION OF VEHICLE REPAIR &rso2is

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

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

3. Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT
MALFUNCTION(SINGLE SENSOR)

COMPONENT LOCATION  ewiz23a

GENERAL DESCRIPTION  erre2r0n

EGOF440H

The Camshaft Position Sensor (CMPS) is a sensor that detects the compression TDC of the NO. 1 cylinder. The CMPS
consists of a hall type sensor and a target on the end of the intake camshaft. When the target triggers the sensor, the
sensor voltage is 5V. If not, the sensor voltage is OV. These CMPS signal is sent to the ECM and the ECM uses the CMPS
signal for synchronizing the firing of sequential fuel injectors.

DTC DESCRIPTION

ECD2B42B

The ECM monitors the camshaft sensor signal transition position which must change only once per crankshaft revolution.
If no camshaft signal is detected while crankshaft signal is detected, the ECM sets DTC P0340.

DTC DETECTING CONDITION wswrc

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Check camshaft signal switching

Enable Conditions

No Crankshaft Position Sensor signal error

Threshold Value

No signal switching
Rising/falling camshaft edge not within
defined window : -5 ~ +5 teeth

Diagnostic Time

80 revolutions

MIL On Condition

2 Driving Cycles

Open or short in signal, ground

or power supply circuit

Contact resistance in connectors
Misadjust crankshaft and camshaft
pulley position

Faulty CMP sensor
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SCHEMATIC DIAGRAM  &rosc

[Circuit Diagram] [Connection Information]
CMPS ECM
3 ‘ Terminal Connected to Function
1 Main Relay Battery Voltage
2 ECM Terminal 7 CMPS Signal

7 1 3 ECM Terminal 8 Sensor Ground
L1 . AfterEngine
Control Relay

[Harness Connectors]

CMPS Harness side connector ECM side terminal

L
30 29|*|*|*

—1
20| * [18[17] * [15[14]13| *
10| |@|@] *[ 5] 4] *|*

* |+ | |=(-|x-|

C114 C1334

K03401

SINGAL WAVEFORM  esascess

Fig 1) Normal waveform with idle: The square wave signal should be smooth and without any distortion.
Fig 2,3) Normal waveform with engine running: The CMP falling edge is coincided with 38+/-4 tooth of the CKP from one
longer signal(missing tooth)

K03152

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

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

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

To naviate to the "DTAL"menu
1 HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS 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

EDTC_GK

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

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  c2asssrs

1.

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

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

Has a problem been found?

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

Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION coazeots

1.
2.

3.

Ignition "OFF".
Disconnect CMP sensor connector.

Ignition "ON" > Engine "OFF".
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4. Measure voltage between terminal 1 of the sensor harness connector and chassis ground.

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Ground Circuit Inspection" procedure.

P Check for a open in the power supply circuit between the main relay and the crankshaft position sensor,
» Especially check for open or blown 10A Sensor fuse refer to "Component Circuit"
» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esrarses
1. Ignition "OFF".

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

Specification : Approx. 0Q

3. Is resistance within the specification?

P Go to "Signal Circuit Inspection" procedure.

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

SIGNAL CIRCUIT INSPECTION  ecresrer

1. Check for open in signal harness.
1) Disconnect ECM connector.

2) Measure resistance between terminals 2 of the sensor harness connector and 7 of the ECM harness connector.

Specification : Approx. 0Q

3) Is resistance within the specification?

» Go to next step as below.

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

2. Check for short to ground in signal harness.
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1) Measure resistance between terminal 2 of the sensor harness connector and chassis ground

Specification : Infinite

2) Is resistance within the specification?

» 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 terminal 2 of the sensor harness connector and chassis ground

Specification : Approx. 0OV.

3) Is voltage within the specification?

» Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  ecsrocee
1. Start engine and let vehicle idle.
2. Connect scantool and select "Current Data" mode.

3. Monitor "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters on the Scantool data list.

Specification :
"CKP T/WHEELS-LO CMP" : 38 +/- 4 tooth
"CKP T/WHEELS-HI CMP" : 98 +/- 4 tooth
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1.3 CURRENT DATA

|A

100 Tooth

K03004

Are "CKP T/WHEELS-LO CMP" & "CKP T/WHEELS-HI CMP" parameters within the specification?

» 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 .

- Remove CKP and calculate air gap.
- If fail to synchronize with CMP sensor, readjust timing system and go to next step.

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

VERIFICATION OF VEHICLE REPAIR  cozs08e0

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

1.
2.

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

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

Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0350 IGNITION COIL PRIMARY / SECONDARY CIRCUIT |

COMPONENT LOCATION  eossrers

EGOF257A

GENERAL DESCRIPTION  essseies

With the ignition switch in the ON or START position, voltage is applied to the ignition coil. Each ignition coil consists of
two coils. High tension leads go to each cylinder from the ignition coils. The ignition coils fire two spark plugs on every
power stroke (the cylinder under compression and the cylinder on the exhaust stroke). The Engine Control Module (ECM)
provides a switching circuit to ground for energizing the primary ignition coils. The ECM uses the crankshaft position
sensor and camshaft position sensor signal to time the energizing of the coil. When a primary ignition coil is energized
and de-energized, the secondary coil produces a high voltage spike to the attached spark plugs.

DTC DESCRIPTION erzcan

The ECM monitors the peak voltage duration of the ignition primary circuit. If abnormal signal is detected on three cylin-
ders or more, the ECM sets DTC P0350.

DTC DETECTING CONDITION  esirsoor

Item Detecting Condition Possible Cause

DTC Strategy * Monitoring ignition coil primary voltage

Enable Conditions * Coolant temperature > 75C(167°F) sOup:F;yo(:irch?trt in power
Threshold Value ¢ Failure on 3 cylinder or more * Open or short in control circuit

» Contact resistance in connectors
Faulty ignition coil

Diagnostic Time * 85 revolutions
MIL On Condition . -
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SPECIFICATION

EEACA5CD

Ignition Coil

Normal Parameter at 20TC(68°F)

Resistance(Primary)

Approx. 0.65 ~ 0.82 Q

Resistance(Secondary)

Approx. 11.3 ~ 15.3 kQ

SCHEMATIC DIAGRAM

EG87E518

[Circuit Diagram]

[Connection Information]

Terminal Connected to Function
1 ECM Terminal 2 IG Coll Control (2,5)
2 ECM Terminal 3 1G Coll Control (1,4)
3 Engine Control Relay Battery Voltage
4 ECM Terminal 1 IG Coll Control (3,6)

IG COIL ECM
After Main Relay
s 4

CYL.

CYL4 Ly 42 f3 _ IG COIL

. =" ouTPUT 1.4

cYL2

CYL5 L {1 > _ IG COIL
OUTPUT 2,5

CYL3

cyLe [ e [ - 6 col
OUTPUT 3,6

5 _ G COIL

Shield
Ground

[Harness Connectors]

IG Coil Harness side connector

C118

ECM side terminal

MONITOR DTC STATUS

ESCD4F8E

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

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

K03001

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

frame data or enable conditions.

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

To naviate to the "DTAL"menu
1 HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS 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

EDTC_GK

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

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

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  essss37

1.

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

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

Has a problem been found?

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

» Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  ecssor

1.

2.

3.

Ignition "OFF".
Disconnect ignition coil connector.

Ignition "ON" & Engine "OFF".
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4. Measure voltage between terminal 3 of the coil harness connector and chassis ground.

Specification :

Approx. B+

5. Is voltage

within the specification?

» Go to "Control Circuit Inspection" procedure.

» Repair
CONTROL
1.  Check for

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

CIRCUIT INSPECTION  scoarrc

open in signal harness.

1) Ignition "OFF".

2) Measure resistance from each ignition coil control circuit to ECM.

Specification

: Approx. 0Q

| *

1. Coil #2(2&5)
2. Coil #1(184)
3. Battery Voltage
4. Coil #3(3&6)

3

N | o
= | *
L

<C133-5>

3) Is resistance within the specification?

» Go

to next step as below.

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

2. Check for short to ground in signal harness.

1) Measure resistance from each ignition coil control circuit to chassis ground

K03504

Specification :

Infinite
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<C118>

1. Coil #2(28&5)
2. Coil #1(1&4)
3. Battery Voltage
4. Coil #3(3&6)

K03505

2) Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to battery in signal harness.
1) Disconnect ECM connector.
2) Ignition "ON" & Engine "OFF".

3) Measure voltage from each ignition coil control circuit to chassis ground

Specification : Approx. 0V

<C118>

1. Coil #2(28&5)
2. Coil #1(184)
3. Battery Voltage
4. Coil #3(3&8)

K03506

4) Is voltage within the specification?

» Go to "Component Inspection" procedure.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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IGNITION COIL INSPECTION  eesceses
1. Ignition "OFF".
2. Disconnect ignition coil connector.

3. Visually/physically inspect the following items:
- Damage, cracks and flashover.

4. Measure the resistance in each primary coil, referring to specification.(Component side)

Specification : Approx. Approx. 0.65 ~ 0.82 Q
- No.1 & 4 cyl. : terminals 3 & 2
-No2 & 5cyl. : terminals 3 & 1
-No3 & 6 cyl. : terminals 3 & 4

<C118>

1. IG Coil Control(2.5)
2. IG Coil Control(1.4)
3. Battery Voltage

4. 1G Coil Control(3.6)

K03003

5. Measure the secondary coil resistance.
Measure the resistance between the high-voltage terminal forthe No. 3 and No. 6 cylinders, between the high-voltage
terminals for the No. 1 and No. 4 cylinders and between the high-voltage terminals for the No.2 and No.5 cylinders.

/\\ CAUTION

Be sure, when measuring the resistance of the secondary coil, to disconnect the connector of the ignition
coil.
Specification : Approx. 11.3 ~ 15.3 kQ

K03507
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6.

Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR &7ossics

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

1.
2.

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

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

Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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DTC P0351 IGNITION COIL A’ PRIMARY / SECONDARY CIRCUIT
DTC P0352 IGNITION COIL 'B’ PRIMARY / SECONDARY CIRCUIT
DTC P0353 IGNITION COIL °'C’ PRIMARY / SECONDARY CIRCUIT
DTC P0354 IGNITION COIL 'D’ PRIMARY / SECONDARY CIRCUIT
DTC P0355 IGNITION COIL 'E’ PRIMARY / SECONDARY CIRCUIT
DTC P0356 IGNITION COIL 'F’ PRIMARY / SECONDARY CIRCUIT

COMPONENT LOCATION ciecoors
Refer to DTC P0350.

GENERAL DESCRIPTION  escoorcr

Refer to DTC P0350.

DTC DESCRIPTION ersocsss

The ECM monitors the peak voltage duration of the ignition primary circuit. If abnormal signal is detected, the ECM sets
DTC P0351.

DTC DETECTING CONDITION ecrsione

ltem Detecting Condition Possible Cause

DTC Strategy * Monitoring ignition coil primary voltage

¢ Over Voltage Duration Depend on engine

Enable Conditions .
speed and air mass flow

¢ Open or short in power

* Over voltage duration =0 supply circuit

* Over voltage duration < « ¢ Open or short in control circuit
Threshold Value . I : .

* Over voltage duration of each ignition output » Contact resistance in connectors

overlapping below 4500 rpm Faulty ignition coil

Diagnostic Time * 85 revolutions
MIL On Condition * -

SPECIFICATION  ezencsa

Refer to DTC P0350.

SCHEMATIC DIAGRAM  eosseze:

Refer to DTC P0350.

MONITOR DTC STATUS  errorszs

Refer to DTC P0350.

TERMINAL AND CONNECTOR INSPECTION  eccoaoro

Refer to DTC P0350.
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POWER SUPPLY CIRCUIT INSPECTION e7s213r0
1. Ignition "OFF".

2. Disconnect ignition coil connector.

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

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

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  esoceras

1. Check for open in signal harness.
1) lIgnition "OFF".

2) [P0351 & P0354]Measure resistance between terminals 2 of the coil harness connector and 3 of the ECM har-
ness connector.
[P0352 & P0355]Measure resistance between terminals 1 of the coil harness connector and 3 of the ECM har-
ness connector.
[P0353 & P0356]Measure resistance between terminals 4 of the coil harness connector and 3 of the ECM har-

ness connector.

Specification : Approx. 0Q

3) Is resistance within the specification?

» Go to next step as below.

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

1) [P0351 & P0354]Measure resistance between terminal 2 of the coil harness connector and chassis ground.
[P0352 & P0355]Measure resistance between terminal 1 of the coil harness connector and chassis ground.
[PO353 & P0356]Measure resistance between terminal 4 of the coil harness connector and chassis ground.

Specification : Infinite

2) s resistance within the specification?
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» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
Check for short to battery in signal harness.
1) Disconnect ECM connector.
2) Ignition "ON" & Engine "OFF".
3) [P0351 & P0354]Measure voltage between terminal 2 of the coil harness connector and chassis ground.

[PO352 & P0355]Measure voltage between terminal 1 of the coil harness connector and chassis ground.
[PO353 & P0356]Measure voltage between terminal 4 of the coil harness connector and chassis ground.

Specification : Approx. 0V

4) s voltage within the specification?

» Go to next step as below.

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

IGNITION COIL INSPECTION  eooicasr

1.

2.

Ignition "OFF".
Disconnect ignition coil connector.

Visually/physically inspect the following items:
- Damage, cracks and flashover.

[PO351 & P0354]Measure the resistance between terminals 2 and 3 of the primary ignition coil. (Component side)
[PO352 & PO0355]Measure the resistance between terminals 1 and 3 of the primary ignition coil. (Component side)
[PO353 & P0356]Measure the resistance between terminals 4 and 3 of the primary ignition coil. (Component side)

Specification : Approx. 0.65 ~ 0.82 Q

5.

Measure the secondary coil resistance.
Measure the resistance between the high-voltage terminal to following diagram.

/1\ CAUTION

Be sure, when measuring the resistance of the secondary coil, to disconnect the connector of the ignition
coil.
Specification : Approx. 11.3 ~ 15.3 kQ
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CYL1 CyL4 cCyL2 CYLEICVL3 CYLé

[P0351 & P0354] [P0352 & P0355] [P0353 & P0356]

EGOF262A

6. Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR estoceco

Refer to DTC P0350.
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD(BANK 1)
|DTC P0430 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD(BANK 2)

GENERAL DESCRIPTION e10secos

The ECM uses dual oxygen sensors to monitor the efficiency of the manifold catalytic converter (warm-up catalytic con-
verter). By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The upstream
(front) HO2S is used to detect the amount of oxygen in the exhaust gas before it enters the catalytic converter. A low
voltage indicates high oxygen contents (lean air mixture). A high voltage indicates low oxygen contents (rich air mixture).
When the catalyst efficiency drops, no chemical reaction takes place. This means the concentration of oxygen will be
the same at the rear as it is at the front. The output voltage of the rear HO2S copies the voltage of the front HO2S.To
monitor the system, the lean-to-rich switches of the front HO2S to the rear HO2S is counted. The ratio of rear switches
to front switches is used to determine whether the catalyst is operating properly. An effective catalyst will have fewer rear
switches than front switches, that is, a ratio closer to zero.

DTC DESCRIPTION  essersst

The ECM 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 ECM sets
P0420/P0430 if the average of calculated oscillation size of rear HO2S signal during predetermined duration is higher
than the predetermined threshold.

DTC DETECTING CONDITION esizscos

ltem Detecting Condition Possible Cause

» Comparison of the signal ratio of upstream
DTC Strategy and downstream O2 sensor in a load
and speed range

» 400(752°F) < Catalyst model temperature
< 600TC(1112°F)

 Coolant temperature > 70 C(158)
e Lambda control within limit
» 992 < Engine speed(rpm) < 2880 » Exhaust gas leaks
Enable Conditions * Air mass flow(mg/rev.) < 750 * Rear HO2S malfunction
* No misfire is detected ¢ Three way catalyst converter
* not Transient Condition as Below malfunction

1) Engine Speed | Current - Mean | < 350 rpm
2) TPS | Current - Mean | <4.2° TPS
3) Lambda Correction | Current - Mean | < 4%

Threshold Value * Averaged malfunction index > 0.7

Diagnostic Time * 120 lambda controller cycles
MIL On Condition * 2 Driving Cycles

MONITOR DTC STATUS  enzasers

NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensorare stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

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



FLA -322 FUEL SYSTEM

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
1 HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS 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

EDTC_GK

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

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

» Go to next step as below.

EXHAUST SYSTEM INSPECTION  cecaacess

1.

Visually/physically inspect the rear HO2S for the following conditions:
- Exhaust system between HO2S and Three way catalyst for air leakage.
- Damage, and for loose or missing hardware.

Was a problem found in any of the above areas?

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

» Go to "Rear HO2S Inspection " procedure.

REAR HO2S INSPECTION

1.

Visually/physically inspect the rear HO2S for the following conditions:
- Ensure that the HO2S is securely installed.(Pigtail and wiring harness not making contact with the exhaust pipe)
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- Check for corrosion on terminals.
- Check for terminal tension. ( at the HO2S and at the ECM)
- Any road damage.

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

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

» Go to "TWC Inspection " procedure.

TWC INSPECTIJON

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.

Also, ensure that the TWC is a proper original equipment manufacturer part.

Was a problem found?

» Replace TWC and go to "Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR esavorr

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

1.

2.

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

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

Read "DTC Status" parameter.

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0441 EVAP. EMISSION SYSTEM INCORRECT PURGE FLOW |

COMPONENT LOCATION  ecszz023

EGOF258A

GENERAL DESCRIPTION  essccozs

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The
ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back to the
engine for combustion.. This valve is actuated by the purge control signal from the ECM and controls fuel vapor from the
canister to the intake manifold.

DTC DESCRIPTION  esso05c

During "test of vapour generation" a new value from the tank pressure sensor is measured and compared with the start
pressure at beginning of "test of vapour generation”.

The ECM sets DTC P0441 if the pressure signal decrease occurs and the difference is below the predetermined threshold.
If same error code is set in the next driving cycle, the ECM illuminates the MIL.
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DTC DETECTING CONDITION emostoce

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Monitoring the tank pressure sensor(DTP)
signal with underpressure

Enable Conditions

Idle state (TPS < 1.4° TPS)

Minimum modeled ambient temperature

> -10C(14°F)

Coolant temperature > 75C(167°F)

Vehicle speed < 5km/h(3mph)

Estimated altitude < 2.4km(8000ft)
Differential fuel tank pressure : -11 ~ 5.5hPa
Limited canister saturation > -22%
Minimum purge time : 250sec.

Threshold Value

Pressure fluctuation in fuel tank < -2 hPa
during vapor generation period

Diagnostic Time

0.5 sec.

Fail Safe

EVAP. System monitoring is inhibited

MIL On Condition

2 Driving Cycles

¢ Leakage on hose to PCSV
¢ Faulty PCSV

MONITOR DTC STATUS  coscoeno

NOTE

If any DTCs (or pending codes) are present, do ALL REPAIRS associated with those codes before proceeding with

this troubleshooting tree.

1. Start engine to normal operating temperature.

NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

2. Install scan tool and clear DTC.

3. Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.

NOTE

EVAP. Leakage Test enable conditions.

- Following conditions must be fulfilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

Is DTC P0441 set again?

» Go to "PCSV Inspection" procedure.
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» 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 looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

PCSV INSPECTION

Ignition "OFF" .
Disconnect the hose leading from the PCSV to the intake manifold at PCSV.

Using a vacuum pump, apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve and verify PCSV
holds vacuum.

Ignition "ON" & Engine "OFF".

Install scantool and select "EVAP PURGE VALVE" on the Actuation Test mode.

Activates "EVAP PURGE VALVE" by pressing "STRT(F1)" key.

Verify PCSV release vacuum while valve is activating(should hear a faint click from PCSV).
Repeat this procedure 4 or 5 times to ensure PCSV reliability.

Is PCSV working properly?

» Thoroughly check fuel vapor hoses and hose clamp and replace as necessary. Go to "Terminal and connection
inspection" procedure.

» Thoroughly check fuel vapor hoses and hose clamps between PCSV and intake manifold. Repair as necessary.
If OK, test with a new PCSV and check for proper operation. If problem is corrected, replace PCSV and go to "Veri-
fication of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  ecioerss

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.

Check the following conditions:
1) Check for damaged harness and terminals: contact resistance, oxidation, bent or broken terminals.

2) Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks
and poor terminal to wire connection.

NOTE

Using a suitable male pin to ensure that contact in sockets is good. The pin should remain in position when pulled
gently.

3) Is a problem found?

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

VERIFICATION OF VEHICLE REPAIR eonsoace

1. Return vehicle to original condition.
2. Start engine to normal operating temperature.
NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

3. Install scan tool and clear DTC.
4. Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.

NOTE

EVAP Leakage Test enable conditions.

- Following conditions must be fulfilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

5. Monitoring for (pending) DTC.Is the same DTC set?

» Go to the applicable troubleshooting procedure.

» System performing to specification at this time.
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DTC P0442 EVAP. EMISSION SYSTEM-LEAK DETECTED (SMALL LEAK)
DTC P0456 EVAP. EMISSION SYSTEM-LEAK DETECTED (VERY SMALL
LEAK)

COMPONENT LOCATION  eeresenn

EGOF258A

GENERAL DESCRIPTION esasrecs

Due to the increasing ambient temperature of the fuel and the return of unused hot fuel from the engine, fuel vapors
are generated in the tank. In order to control the release of these vapors to the atmosphere, the evaporative emissions
control system is used. The evaporative emission control system reduces hydrocarbon (HC) emissions by trapping fuel
tank vapors until they can be burned in the combustion process. Evaporating fuel is stored in a charcoal canister until it
can be flushed into the intake manifold. The evaporative emission control system is made up of a fuel tank that can be
completely sealed from outside air, a Fuel Tank Pressure Sensor (FTPS), a Canister Close Valve (CCV) that seals the
canister from the outside air, a canister filled with activated charcoal granules, a Purge Control Solenoid Valve (PCSV).
The evaporative emission system can be checked for leaks by sealing the system off from the outside air, creating a
vacuum, and monitoring if the system can hold that vacuum sufficiently for a set amount of time. If it cannot, a leak exists
somewhere in the system.

DTC DESCRIPTION ersasces

The ECM closes the Canister Close Valve (CCV) at the charcoal canister to seal off the evaporative emission system
and then opens purge control valve (PCSV) to generate a vacuum in the fuel tank. After vacuum generation, the ECM
measures pressure differential curve in the fuel tank and sets DTC P0442 or P0456 if the vacuum generated within a
monitoring period increases above a defined threshold.

If same error code is set in the next driving cycle, the ECM illuminates the MIL.
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DTC DETECTING CONDITION

[P0442]

EBE19C1B

Item

Detecting Condition

Possible Cause

DTC Strategy

Monitoring the tank pressure sensor(DTP)
signal with underpressure

Enable Conditions

Idle state (TPS < 1.4° TPS)

Minimum modeled ambient temperature

> -10TC(14°F)

Coolant temperature > 75 C(167°F)

Vehicle speed < 5km/h(3mph)

Estimated altitude < 2.4km(8000ft)
Differential fuel tank pressure : -11 ~ 5.5hPa
Limited canister saturation > -22%
Minimum purge time : 250sec.

Threshold Value

Leak. Diameter > 0.8mm

Diagnostic Time

26 sec. In idle

MIL On Condition

2 Driving Cycles

* Fuel filler cap damage or missing

¢ Faulty or damaged fuel filler pipe

¢ Leaking, disconnected or plugged
fuel vapor lines.

* Fuel in lines due to faulty
Rollover Valve

* On-Board Refueling Vapor
Recovery Valve (ORVR valve)
or stuck closed CCV.

¢ Improperly installed or stuck Purge
Control Solenoid Valve (PCSV).

¢ Faulty Fuel Tank Pressure
Sensor (FTPS).

* Leaking canister

[P0456]

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Monitoring the tank pressure sensor(DTP)
signal with underpressure

Enable Conditions

Idle state

Minimum modeled ambient temperature

> -10TC(14°F)

Coolant temperature > 75TC(167°F)
Vehicle speed < 5km/h(3mph)

Estimated altitude < 2.4km(8000ft)
Differential fuel tank pressure: -11 ~ 5.5hPa
Limited canister saturation > -10%
Minimum purge time:100sec.

Threshold Value

0.41mm < leak.diameter < 0.8mm

Diagnostic Time

39 sec. in idle

MIL On Condition

2 Driving Cycles

* Leakage in EVAP system line
e Faulty CCV,PCSV or FTPS

MONITOR DTC STATUS

(W] NOTE

E489933F

If any codes relating to Fuel tank pressure sensor, Canister closing valve or PCSYV circuits are present, do ALL RE-
PAIRS associated with those codes before proceeding with this troubleshooting tree.

1. Start engine to normal operating temperature.

(L) NoTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

2. Install scan tool and clear DTC.
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3.

Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.

NOTE

EVAP. Leakage Test enable conditions.

- Following conditions must be fulfilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

Is DTC P0442set again?

» Go to "PCSV Line Inspection" procedure.

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

PCSV LINE INSPECTION

Ignition "OFF".
Disconnect the hose leading from the PCSV to the intake manifold at PCSV.

Using a vacuum pump, apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve and verify PCSV
holds vacuum.

Ignition "ON" & Engine "OFF".

Install scantool and select "EVAP PURGE VALVE" on the Actuation Test mode.

Activates "EVAP PURGE VALVE" by pressing "STRT(F1)" key.

Verify PCSV release vacuum while valve is activating(should hear a faint click from PCSV).
Repeat this procedure 4 or 5 times to ensure PCSV reliability.

Is PCSV working properly?

» Go to "Canister Closing Valve(CCV) Line Inspection" procedure.

» Verify arrow on PCSV is pointing towards intake manifold. If it is not, reverse installation. Reinstall as necessary.
» If OK, check for cracks or damage in hose connecting PCSV and intake manifold. Repair or replace as necessary.
> If OK, test with a new PCSV and check for proper operation. If problem is corrected, replace PCSV and go to
"Verification of Vehicle Repair" procedure.

CANISTER CLOSING VLAVE (CCV) LINE INSPECTION

1.
2.

3.

Return vehicle to original condition .
Ignition "OFF".

Disconnect the hose connecting Canister Closing Valve(CCV) to canister.
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Blow air to the canister side of the valve and verify air escapes to the air filter side.
Turn ignition on and jumper a wire to GND(back probe) at terminal 2 of the ECM connector(CCV valve should click).

4.

5

6. Blow air into hose and verify air does not escape.

7. Repeat this procedure 4 or 5 times to ensure CCV reliability.
8

Is CCV working properly?
» Go to "Fuel Tank Pressure Sensor Inspection” procedure.

- Check for cracks or damage in hose connecting CCV and canister. Repair or replace as necessary.
- If OK, replace CCV. If CCV was stuck closed, inspect all lines and canister for liquid fuel. Replace any contami-
nated.components and blow out lines and go to "Verification of Vehicle Repair" procedure .

FUEL TANK PRESSURE SENSOR INSPECTION
1. Start engine and install scan tool.

2. Monitor "FUEL TANK PRESSURE" parameter on the current data list with depressing increasing engine speed.

Specification : Signal value will vary between -2mmHg to 2 mmHg depending on variation in engine speed.

= Approx. 0~2 mmHg(2.5V) at Ig. On.
- Approx. 0 mmHg at 1400rpm.
= Approx. -2 mmHg at 4000rpm.

3. Is signal value within specification?

» Go to "Purge Control Solenoid Valve(PCSV) Inspection” procedure.

- Check for cracks or damage in hose connecting canister and fuel pump. Repair or replace as necessary.

- Check for open or short in FTPS harness. Repair as necessary.
If OK, test with a new FTPS and check for proper operation. If problem is corrected, replace FTPS and go to
"Verification of Vehicle Repair" procedure.

PCSV TO CANISTER LINE INSPECTION
1. Check for leakage in hose.
1) Disconnect the hose leading from the canister to the PCSV at canister.

2) Using a vacuum pump, apply specified vacuum[Approx. 10cmHg(4 inHg)] to the manifold side of the valve and
verify PCSV holds vacuum.

3) Monitor vacuum pressure for 1 minute. After 1 minute, pressure should not drop more than 2cmHg(0.8 inHg).

4) Is pressure within specification?
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» Go to "2. Check for leakage in canister" procedure.

» Check for cracks or damage in hose connecting PCSV and canister. Repair or replace as necessary and go
to "Verification of Vehicle Repair" procedure.

2. Check for leakage in canister

NOTE

Thoroughly check all fuel vapor hoses and hose clamps between:
- Canister and fuel tank.

=  Canister and CCV.

-  Canister and PCSV.

If NG, replace hose or clamps as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to next step as below.

1) Disconnect hose clamps and remove canister assembly.
2) Block the hose of between:
- Canister and fuel filler neck.

- Canister and CCV.
- Canister and PCSV.

3) Apply maximum of 10cmHg(4 inHg) pressure through fuel tank port from canister.
4) With system sealed and pressurized, check for leaks.

5) Were any leak(s) found?

» Repair or replace leaking system component(s) and go to "Verification of Vehicle Repair" procedure.

» Go to "Fuel Tank Line Inspection" procedure.

FUEL TANK LINE INSPECTION

1.

Relieve the fuel system pressure and remove the fuel tank.

/1\ CAUTION

Before removing the fuel tank, make sure the fuel hoses are not leaking.
Block all of the following outlets:

1) Fuel lines.

2) Fuel filler neck.

Apply maximum of 10cmHg(4 inHg) pressure to the EVAP. hose at the fuel tank. Then, pinch the EVAP. hose to retain
the pressure.

Check the suspect area for leaks with a soap solution.
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5. Were any leak(s) found?

P> Repair or replace leaking system component(s) and go to "Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR &cosossa

1. Return vehicle to original condition.
2. Start engine to normal operating temperature.

NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

3. Install scan tool and clear DTC.
4. Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.
NOTE
EVAP. Leakage Test enable conditions.
- Following conditions must be fulffilled to start the test.
1) Engine warm up at Idle Status.

2) No relevant DTC.
3) Fuel level is below 80%.

5. Monitoring for (pending) DTC.Is the same DTC set?

» Go to the applicable troubleshooting procedure.

» System performing to specification at this time.
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DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
OPEN

COMPONENT LOCATION escizens

EGOF258A

GENERAL DESCRIPTION cassrcs

The evaporative emission control system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The
ECM controls the Purge Control Solenoid Valve (PCSV) to purge any collected vapors from the canister back to the

engine for combustion. This valve is actuated by the purge control signal from the ECM and controls fuel vapor flow from
the canister to the intake manifold.

DTC DESCRIPTION esescect

ECM sets DTC P0444 if the ECM detects that the PCSV control circuit is open.

DTC DETECTING CONDITION  eiresess

Item Detecting Condition Possible Cause

DTC Strategy * Driver stage check

Enable Conditions e 10V < Battery Voltage . Open in PCSV harness

Threshold Value ¢ Line break ¢ Contact resistance in connectors
e Faulty PCSV

Diagnostic Time * 1 sec.
MIL On Condition ¢ 2 Driving Cycles
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SPECIFICATION  ecoraem
Temperature
3 X PCSV Resistance (R )
(C) ('F)
20 68 245 ~ 275
SCHEMATIC DIAGRAM  esnoisrc
[Circuit Diagram] [CONNECTION INFORMATION]
PCSV ECH
Terminal Connected to Function
1 Engine Control Relay Battery Voltage
2 ECM Terminal 42 PCSV Operation

[Harness Connectors]

PCSV Harness side connector

C121

ECM side terminal

MONITOR DTC STATUS  eescosec

NOTE

K04441

If any DTCs (or pending codes) are present, do ALL REPAIRS associated with those codes before proceeding with

this troubleshooting tree.

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

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

3. 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
D HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS 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

EDTC_GK

5. Is parameter displayed "History(Not Present) fault"?
- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

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

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  ccaarcis
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 ~27.5 Q at 20C(68°F)

<C121>

1. Battery Voltage

2. PCSV Operation

K04443

4. s resistance within the specification?
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P> Go to next step as below.

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

TERMINAL AND CONNECTOR INSPECTION  ecssznes

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?

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

» Go to "Power Supply Circuit Inspection" procedure.

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

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

Specification : Approx. B+

3. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

» Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  eszesest
1. Ignition "OFF".
2. Disconnect ECM connector.

3. Measure resistance between terminals 2 of the PCSV harness connector and 42 of the ECM harness connector.

Specification : Approx. 0Q
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4.

Is resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR  eereooss

After a repair, it is essential to verify that the fault has been corrected.

1.
2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.

Is parameter displayed "History(Not Present) fault"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.
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DTC P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  esssros

Refer to DTC P0444.

GENERAL DESCRIPTION ecrrcaor

Refer to DTC P0444.

DTC DESCRIPTION cs0807a4

ECM sets DTC P0445 if the ECM detects that the PCSV control circuit is short to ground or short to battery voltage.

DTC DETECTING CONDITION  esoeze04

ltem Detecting Condition Possible Cause
DTC Strategy

Driver stage check

Enable Conditions
Threshold Value
Diagnostic Time * 1 sec.
MIL On Condition

10V < Battery voltage « Short in PCSV hamess
Short to ground or Short to Battery * Contactresistance in connectors
¢ Faulty PCSV

2 Driving Cycles

SPECIFICATION  esrsocor

Refer to DTC P0444.

SCHEMATIC DIAGRAM  ercorero

Refer to DTC P0444.

MONITOR DTC STATUS ecnzeen

Refer to DTC P0444.

COMPONENT INSPECTION  eoceess
1. Ignition "OFF".
2. Disconnect PCSV connector.

3. Measure resistance between terminals 1 and 2 of the PCSV connector(Component side).

Specification : Approx. 245 ~ 27.5 Q@ at 20C(68°F)
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<C121>

1. Battery Voltage

2. PCSV Operation

K04443

4. Is resistance within the specification?

» Go to next step as below.

» Check PCSV for contamination, deterioration, or damage. Substitute with a known-good PCSV and check for
proper operation. If the problemis corrected, replace PCSV and then go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  &satcrrs

Refer to DTC P0444.

POWER SUPPLY CIRCUIT INSPECTION  esos990c
1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 1 of the PCSV harness connector and chassis ground.

Specification : Approx. B+

3. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

» Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  eosorass
1. Check for short to ground in control circuit.

1) Ignition "OFF".

2) Disconnect ECM connector.

3) Measure resistance between terminals 2 of the PCSV harness connector and 42 of the ECM harness connector.



DTC TROUBLESHOOTING PROCEDURES FLA -341

Specification : Approx. 0RQ

4) Is resistance within the specification?

» 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. 0V

3) Is voltage within the specification?

» 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 Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esconsce

Refer to DTC P0444.
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FUEL SYSTEM

[DTC P0447 EVAP. EMISSION SYSTEM-VENT CONTROL CIRCUIT OPEN

COMPONENT LOCATION

GENERAL DESCRIPTION

E36723DE

E24727E4

EGOF259A

The evaporative emissions system prevents hydrocarbon (HC) vapors from the fuel tank from escaping into the atmos-
phere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The Canister
Closing Valve (CCV) closes off the air inlet into the canister for leak detection of the evaporative emission system. The
CCV also prevents fuel vapors from escaping from the canister. When the engine purges the HC vapors from the canister,

the clean air comes into the canister through the canister air-filter and the CCV.

DTC DESCRIPTION eccesars

ECM sets DTC P0447 if the ECM detects that the CCV control line is open.

DTC DETECTING CONDITION

EB8BYE37

Iltem

Detecting Condition

Possible Cause

DTC Strategy

¢ Driver stage check

Enable Conditions

* 10V < Battery voltage

Threshold Value

¢ Line break

Diagnostic Time

e 3 sec.

MIL On Condition

» 2 Driving Cycles

* Open in CCV harness
¢ Contact resistance in connectors
e Faulty CCV

SPECIFICATION

E74612CD

Temperature

()

(F)

CCV Resistanc (R2)

20

68

239 ~ 26.9
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SCHEMATIC DIAGRAM  eci62s2
[Circuit Diagram] [CONNECTION INFORMATION]
cev ECM
Terminal Connected to Function
1 Main Relay Battery Voltage
2 ECM Terminal 30 CCV Operation
I

[Harness Connectors]
Canister Close Valve

M91

ECM side terminal

40(39|38|37|36| % 34| % | *| *
@ 29| * | * | *|25|24| 23[22] *

20| % |18|17| % |15[14|13| * | *
10/ %|8|7|*|[5]|4]|*%|*|*

C1334

MONITOR DTC STATUS

E5C59868

K04471

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat"DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions.

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
P[] ENGINE
:Select engine

»[] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

5. Is parameter displayed "History(Not Present) fault"?

NOTE

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2.DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4, STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK

- 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 ECM'’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  e6psaces
1. Ignition "OFF".
2. Disconnect CCV connector.

3. Measure resistance between terminals 1 and 2 of the CCV connector(Component side).

Specification : Approx. 23.9~26.9Q at 20°C(68°F)

<M91>

1. Battery Voltage
2. CCV Operation

K04473

4. Is resistance within the specification?

» Go to next step as below.

» Check CCV for contamination, deterioration, or damage. Substitute with a known-good CCV and check for proper
operation. If the problem is corrected, replace CCV and then go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION 3570624

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused
by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
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» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  &ceoross
1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 1 of the CCV harness connector and chassis ground.

Specification : Approx. B+

3. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

» Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION essnero0
1. Ignition "OFF".
2. Disconnect ECM connector.

3. Measure resistance between terminals 2 of the CCV harness connector and 30 of the ECM harness connector.

Specification : Approx. 0Q

4. s resistance within the specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR e7soso02

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.
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3. Read"DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.
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[DTC P0448 EVAP. EMISSION SYSTEM-VENT CONTROL CIRCUIT SHORTED |

COMPONENT LOCATION  eossonce

Refer to DTC P0447.

GENERAL DESCRIPTION ceis7eoir

Refer to DTC P0447.

DTC DESCRIPTION cczanses

ECM sets DTC P0448 if the ECM detects that the CCV control line is short to ground or short to battery line.

DTC DETECTING CONDITION esnozar2

Item Detecting Condition Possible Cause
DTC Strategy e Driver stage check
Enable Conditions * Battery voltage > 10V « Short in CCV harmess
Threshold Value * Short to ground or Short to Battery * Contact resistance in connectors
: — e Faulty CCV
Diagnostic Time e 3 sec.
MIL On Condition * 2 Driving Cycles

SPECIFICATION  eosecees

Refer to DTC P0447.

SCHEMATIC DIAGRAM  erwmiics

Refer to DTC P0447.

MONITOR DTC STATUS  essesrso

Refer to DTC P0447.

COMPONENT INSPECTION  es4s34a
1. Ignition "OFF".
2. Disconnect CCV connector.

3. Measure resistance between terminals 1 and 2 of the CCV connector(Component side).

Specification : Approx. 23.9 ~ 26.9Q at 20C(68°F)
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<M91>

1. Battery Voltage
2. CCV Operation

K04473

4. s resistance within the specification?

» Go to next step as below.

» Check CCV for contamination, deterioration, or damage. Substitute with a known-good CCV and check for proper
operation. If the problem is corrected, replace CCV and then go to "Verification of Vehicle Repair' procedure.

TERMINAL AND CONNECTOR INSPECTION  esszsrs0

Refer to DTC P0447.

POWER SUPPLY CIRCUIT INSPECTION ceczsomoc
1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 1 of the CCV harness connector and chassis ground.

Specification : Approx. B+

3. Is voltage within the specification?

» Go to "Control Circuit Inspection" procedure.

» Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

CONTROL CIRCUIT INSPECTION  eroesiss
1. Check for short to ground in control circuit.

1) Ignition "OFF".

2) Disconnect ECM connector.

3) Measure resistance between terminals 2 of the CCV harness connector and 30 of the ECM harness connector.
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Specification : Approx. 0RQ

4) Is resistance within the specification?

» Go to "Control Circuit Inspection" procedure.

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 CCV harness connector and chassis ground.

Specification : Approx. 0V

3) Is voltage within the specification?

» 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 Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR easaocen

Refer to DTC P0447.
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[DTC P0449 EVAP. EMISSION SYSTEM-VENT VALVE / SOLENOID CIRCUIT |

COMPONENT LOCATION corooss
Refer to DTC P0447.
GENERAL DESCRIPTION cacsacoe

Refer to DTC P0447.

DTC DESCRIPTION ezassron

The ECM measures pressure in the fuel tank by means of tank pressure sensor during all engine operating states except
engine stop and start. The DTC P0449 is set if pressure is lower than predetermined threshold.
If same error code is set in the next driving cycle, the ECM illuminates the MIL.

DTC DETECTING CONDITION erecsos

Item Detecting Condition Possible Cause

¢ Monitoring the tank pressure sensor(DTP)
signal with underpressure

¢ |dle state (TPS < 14° TPS)
¢ Minimum modeled ambient temperature
> -10C(14°F)
¢ Coolant temperature > 75C(167°F)
* Vehicle speed < 5km/h(3mph)
* Estimated altitude < 2.4km(8000ft)
« Differential fuel tank pressure : -11 ~ 5.5hPa

DTC Strategy

Enable Conditions

Limited canister saturation > -22% ¢ Canister Air-Filter contamination

Minimum purge time : 250sec. * Faulty CCV
Threshold Value * Voltage of differential fuel tank pressure < 1.5V
Diagnostic Time * 05 sec.

¢ EVAP. emission control function is disabled
¢ EVAP. System monitoring is inhibited
* Fuel Tank Pressure Sensor monitoring
is inhibited
MIL On Condition ¢ 2 Driving Cycles

Fail Safe

SPECIFICATION  ez222300

Refer to DTC P0447.

SCHEMATIC DIAGRAM  ezucees

Refer to DTC P0447.

MONITOR DTC STATUS eiecicen

Refer to DTC P0447.
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CANISTER AIR-FILTER INSPECTION
1. Disassemble the Canister Air-Filter and hose from their respective positions.
2. Check the Canister air-filter for contamination.Disconnect CCV connector.

3. Is Canister Air-Filter contaminated with dust?

P Replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Canister Closing Valve(CCV) inspection" procedure.

CANISTER CLOSING VLAVE (CCV) LINE INSPECTION
1. Return vehicle to original condition.
Ignition "OFF".

Disconnect the hose connecting Canister Closing Valve(CCV) to canister.

A w8 Db

Blow air to the canister side of the valve and verify air escapes to the air filter side.

Turn ignition on and jumper a wire to GND(back probe) at terminal 2 of the ECM connector(CCV valve should click).
6. Blow air into hose and verify air does not escape.

7. Repeat this procedure 4 or 5 times to ensure CCV reliability.

8. Is CCV working properly?

(W) NoTE

If hose was pinched or restricted:

1. Fueling would be difficult if not impossible.
2. Restriction or blockage could cause pressure to accumulate in tank triggering a P0451.

P 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.

» Replace CCV. If CCV was stuck closed, inspect all lines and canister for liquid fuel. Replace any contaminated
components and blow out lines.
Go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR &srcricr

Refer to DTC P0447.
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DTC P0451 EVAP. EMISSION SYSTEM-PRESSURE SENSOR RANGE /
PERFORMANCE

COMPONENT LOCATION  Eescassa

1
Fuel Tank

EGOF260A

GENERAL DESCRIPTION  essercer

The evaporative emission control system prevents hydrocarbon vapors from escaping from the fuel tank into the atmos-
phere where they could form photochemical smog. Gasoline vapors are collected in the charcoal canister. The Fuel Tank
Pressure Sensor (FTPS) is an integral part of the evaporative monitoring system. The ECM monitors the FTPS signal to
detect vacuum decay and excess vacuum. The FTPS measures the difference between the air pressure inside the fuel
tank and outside air pressure to check the purge control solenoid valve operation and for leak detection in the evaporative
emission control system by monitoring pressure and vacuum levels in the fuel tank during the purge control solenoid valve
operating cycles.

DTC DESCRIPTION esccase

The ECM monitors pressure in the fuel tank by means of Fuel Tank Pressure Sensor (FTPS) during purge control valve
opening or closing phase. This monitoring will determine if pressure sensor signal is stuck. The ECM sets DTC P0451 if
pressure variation is smaller than the predetermined threshold.

If same error code is set in the next driving cycle, the ECM illuminates the MIL.
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DTC DETECTING CONDITION ceanztezn

Item Detecting Condition Possible Cause
DTC Strategy * Check signal oscillations
¢ Minimum time in part load : 290 sec.
Enable Conditions * Vehicle speed once above threshold
1 45km/h(28mph)
Threshold Value « Difference between max./min.voltage < 0.015V . .
* Contact resistance in connectors
Diagnostic Time ¢ Immediate * Faulty FTPS
¢ EVAP. System monitoring is inhibited
. ¢ Fuel Tank Pressure Sensor monitoring
Fail Safe S
is inhibited
* Canister close valve monitoring is inhibited
MIL On Condition e 2 Driving Cycles

SCHEMATIC DIAGRAM  esnscrae

[Circuit Diagram]

FTPS

[Connection Information]

[Harness Connectors]

ECM
Terminal Connected to Function
1 ECM Terminal 4 Reference Voltage
2 ECM Terminal 14 Sensor Ground
3 ECM Terminal 34 FTPS Signal

Fuel Tank Pressure Sensor

M79

ECM side terminal

C133-4

MONITOR DTC STATUS  eoeiseso

NOTE

K04511

If any DTCs (or pending codes) are present, do ALL REPAIRS associated with those codes before proceeding with

this troubleshooting tree.

1. Start engine to normal operating temperature.

NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

Install scan tool and clear DTC.

3. Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.
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NOTE

EVAP. Leakage Test enable conditions.

-  Following conditions must be fulfilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

4. Is DTC P0451 set again?

» Go to next step as below.

» 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 looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  eicarens

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?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Fuel Tank Pressure Sensor(FTPS) inspection" procedure.

FUEL TANK PRESSURE SENSOR INSPECTION
1. Start engine and install scan tool.

2. Monitor "FUEL TANK PRESSURE" parameter on the current data list with depressing increasing engine speed.

Specification : Signal value will vary between -2mmHg to 2 mmHg depending on variation in engine speed.
- Approx. 0~2 mmHg(2.5V) at Ig. On

- Approx. 0 mmHg at 1400rpm

- Approx. -2 mmHg at 4000rpm

3. Is signal value within specification?

» 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.
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» Check for cracks or damage in hose connecting canister and fuel pump. Repair or replace as necessary.

» Check for open or short in FTPS harness. Repair as necessary.

If OK, test with a new FTPS and check for proper operation. If problem is corrected, replace FTPS and go to "Verifi-
cation of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eseos36

1. Return vehicle to original condition.
2. Start engine to normal operating temperature.

NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

3. Install scan tool and clear DTC.
4. Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.

NOTE

EVAP Leakage Test enable conditions.

- Following conditions must be fulfilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

5. Monitoring for (pending) DTC.Is the same DTC set?

» Go to the applicable troubleshooting procedure.

» System performing to specification at this time.
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[DTC P0452 EVAP. EMISSION SYSTEM-PRESSURE SENSOR LOW INPUT |

COMPONENT LOCATION  eorrozor

Refer to DTC P0451.

GENERAL DESCRIPTION  essross

Refer to DTC P0451.

DTC DESCRIPTION  e7erpeas

ECM sets DTC P0452 if the ECM detects signal voltage lower than the possible range of a properly operating FTPS.

DTC DETECTING CONDITION cascocs

Item Detecting Condition Possible Cause
DTC Strategy

Voltage range check

Enable Conditions * Battery voltage > 11V * Short to ground in FTPS harness

i * Open in FTPS harness
Threshold Value * Signal voltage < 0.35V » Contact resistance in connectors
Diagnostic Time * 5 sec. » Defective FTPS

MIL On Condition ¢ 2 Driving Cycles

SCHEMATIC DIAGRAM  ecsasce

Refer to DTC P0451.

MONITOR DTC STATUS caiaescs

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
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1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
P[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3.DTC READNESS 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

EDTC_GK
5. Is parameter displayed "History(Not Present) fault"?

NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

P Fault is intermittent, caused by poor contact in the sensor's and/or PCM’s connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  esorse2n

Refer to DTC P0451.

POWER SUPPLY CIRCUIT INSPECTION  eos7ase:
1. Ignition "OFF".

2. Disconnect FTPS connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 1 of the FTPS harness connector and chassis ground

Specification : Approx. 5V

5. Is voltage within the specification?

» Go to "Signal Circuit Inspection" procedure.
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» Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

SIGNAL CIRCUIT INSPECTION  eosscosc
1. Check for open in signal circuit.

1) Ignition "OFF".

2) Disconnect ECM connector.

3) Measure resistance between terminals 3 of the FTPS harness connector and 34 of the ECM harness connector

Specification : Approx. 0Q

<M79>
1. Reference Voltage
2. Sensor Ground
3. FTPS Signal

K04524

4) s resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in signal circuit.

1) Measure resistance between terminal 3 of the FTPS harness connector and chassis ground

Specification :Infinite

2) s resistance within the specification?

P> Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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FUEL TANK PRESSURE SENSOR INSPECTION

1.
2.

Start engine and install scan tool.

Monitor "FUEL TANK PRESSURE" parameter on the current data list with depressing increasing engine speed.
Specification : Signal value will vary between -2mmHg to 2 mmHg depending on variation in engine speed.

- Approx. 0~2 mmHg(2.5V) at Ilg. On

- Approx. 0 mmHg at 1400rpm

- Approx. -2 mmHg at 4000rpm

Is signal value within specification?

P Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Check for cracks or damage in hose connecting canister and fuel pump. Repair or replace as necessary.

» Check for open or short in FTPS harness. Repair as necessary.

If OK, test with a new FTPS and check for proper operation. If problem is corrected, replace FTPS and go to "Verifi-
cation of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ecsasez:

After a repair, it is essential to verify that the fault has been corrected.

1.
2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.

Is parameter displayed "History(Not Present) fault"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.



FLA -360 FUEL SYSTEM
[DTC P0453 EVAP. EMISSION SYSTEM-PRESSURE SENSOR HIGH INPUT |

COMPONENT LOCATION  Eesosarc

Refer to DTC P0451.

GENERAL DESCRIPTION eeocion

Refer to DTC P0451.

DTC DESCRIPTION  eosrcsen

ECM sets DTC P0453 if the ECM detects signal voltage higher than the possible range of a properly operating FTPS.

DTC DETECTING CONDITION eccsess

Item Detecting Condition Possible Cause
DTC Strategy

Voltage range check

Enable Conditions * Battery voltage > 11V * Short to battery in FTPS harness

Threshold Value * Signal voltage > 4.78V » Contact resistance in connectors
e Faulty FTPS

Diagnostic Time * 5 sec.
MIL On Condition * 2 Driving Cycles

SCHEMATIC DIAGRAM  erseszse

Refer to DTC P0451.

MONITOR DTC STATUS  eosreera

Refer to DTC P0452.

TERMINAL AND CONNECTOR INSPECTION  esososso

Refer to DTC P0451.

POWER SUPPLY CIRCUIT INSPECTION  ecoraus0
1. Ignition "OFF".

2. Disconnect FTPS connector.

3. Ignition "ON" & Engine "OFF".
4.

Measure voltage between terminal 1 of the FTPS harness connector and chassis ground

Specification : Approx. 5V
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5. Is voltage within the specification?

» Go to "Ground Circuit Inspection" procedure.

» Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

GROUND CIRCUIT INSPECTION 1577285
1. Ignition "OFF".
2. Disconnect ECM connector.

3. Measure resistance between terminals 2 of the FTPS harness connector and 14 of the ECM harness connector.

Specification : Approx. 0Q

4. |s resistance within the specification?

» Go to "Signal Circuit Inspection" procedure.

» Check for a open/short circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eszc0aco
1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 3 of the FTPS harness connector and chassis ground

Specification : Approx. 0V

<M79>

1. Reference Voltage
2. Sensor Ground
3. FTPS Signal

K04533
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3. Is voltage within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
FUEL TANK PRESSURE SENSOR INSPECTION
1. Start engine and install scan tool.

2. Monitor "FUEL TANK PRESSURE" parameter on the current data list with depressing increasing engine speed.

Specification : Signal value will vary between -2mmHg to 2 mmHg depending on variation in engine speed.
- Approx. 0~2 mmHg(2.5V) at Ig. On

- Approx. 0 mmHg at 1400rpm.

- Approx. -2 mmHg at 4000rpm.

3. Is signal value within specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Check for cracks or damage in hose connecting canister and fuel pump. Repair or replace as necessary.

» Check for open or short in FTPS harness. Repair as necessary.

If OK, test with a new FTPS and check for proper operation. If problem is corrected, replace FTPS and go to "Verifi-
cation of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR esoeemsr

Refer to DTC P0452.
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[DTC P0454 EVAP. EMISSION SYSTEM-PRESSURE SENSOR INTERMITTENT |

COMPONENT LOCATION  essoces2

Refer to DTC P0451.

GENERAL DESCRIPTION esataaa

Refer to DTC P0451.

DTC DESCRIPTION sz

The ECM monitors pressure stability in the fuel tank by means of Fuel Tank Pressure Sensor (FTPS) for predetermined
duration just before start the leakage monitoring to detect noise signal of pressure sensor. The ECM sets DTC P0454 if
the pressure fluctuation is bigger than predetermined threshold.

If same error code is set in the next driving cycle, the ECM illuminates the MIL.

DTC DETECTING CONDITION  e1oes0sc

Item Detecting Condition Possible Cause

DTC Strategy » Sensor signal noise check

¢ |dle state (TPS < 14° TPS)
¢ Minimum modeled ambient temperature
> -10TC(14°F)

e Coolant temperature > 75T(167°F)
Enable Conditions * Vehicle speed < 5km/h(3mph)
» Estimated altitude < 2.4km(8000ft)
* Differential fuel tank pressure : -11 ~ 5.5hPa
* Limited canister saturation > -22% * Contact resistance in connectors
e Minimum purge time : 250sec. e Faulty FTPS
Threshold Value * Signal fluctuation > 0.5hPa
Diagnostic Time * Immediate

* EVAP. System monitoring is inhibited
* Fuel Tank Pressure Sensor monitoring
is inhibited
¢ Canister close valve monitoring is inhibited
MIL On Condition e 2 Driving Cycles

Fail Safe

SCHEMATIC DIAGRAM  eceseeo

Refer to DTC P0451.

MONITOR DTC STATUS  erssoise

NOTE

If any DTCs (or pending codes) are present, do ALL REPAIRS associated with those codes before proceeding with
this troubleshooting tree.

1. Start engine to normal operating temperature.
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NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

2. Install scan tool and clear DTC.
3. Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.

NOTE

EVAP. Leakage Test enable conditions.

= Following conditions must be fulfilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

4. |s DTC P0454 set again?

» Go to next step as below.

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 looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

TERMINAL AND CONNECTOR INSPECTION  eoss030

Refer to DTC P0451.
FUEL TANK PRESSURE SENSOR INSPECTION
1. Start engine and install scan tool.

2. Monitor "FUEL TANK PRESSURE" parameter on the current data list with depressing increasing engine speed.

Specification : Signal value will vary between -2mmHg to 2 mmHg depending on variation in engine speed.

- Approx. 0~2 mmHg(2.5V) at Ig. On
- Approx. 0 mmHg at 1400rpm.
- Approx. -2 mmHg at 4000rpm.

3. Is signal value within specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

» Check for cracks or damage in hose connecting canister and fuel pump. Repair or replace as necessary.

» Check for open or short in FTPS harness. Repair as necessary.

If OK, test with a new FTPS and check for proper operation. If problem is corrected, replace FTPS and go to "Verifi-
cation of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR oososes

Refer to DTC P0451.



FLA -366 FUEL SYSTEM
[DTC P0455 EVAP. EMISSION SYSTEM-LEAK DETECTED(LARGE LEAK) |

COMPONENT LOCATION  ecizses

EGOF258A

GENERAL DESCRIPTION  ci083seco

Due to the increasing ambient temperature of the fuel and the return of unused hot fuel from the engine, fuel vapors
are generated in the tank. In order to control the release of these vapors to the atmosphere, the evaporative emissions
control system is used. The evaporative emission control system reduces hydrocarbon (HC) emissions by trapping fuel
tank vapors until they can be burned in the combustion process. Evaporating fuel is stored in a charcoal canister until it
can be flushed into the intake manifold. The evaporative emission control system is made up of a fuel tank that can be
completely sealed from outside air, a Fuel Tank Pressure Sensor (FTPS), a Canister Close Valve (CCV) that seals the
canister from the outside air, a canister filled with activated charcoal granules, a Purge Control Solenoid Valve (PCSV).
The evaporative emission system can be checked for leaks by sealing the system off from the outside air, creating a
vacuum, and monitoring if the system can hold that vacuum sufficiently for a set amount of time. If it cannot, a leak exists
somewhere in the system.

DTC DESCRIPTION esacsems

The ECM closes the Canister Close Valve (CCV) at the charcoal canister to seal off the evaporative emission system
and then opens purge control valve (PCSV) to generate a vacuum in the fuel tank. This vacumm generation phase will
determine if there is a large leak like tank cap open or canister shut off valve (CCV) stuck open. The ECM sets DTC
P0455 if the pressure in the fuel tank does not drop as low as predetermined threshold during predetermined maximum
vacuum generation period.

If the same error code is set in the next driving cycle, the ECM illuminates the MIL.
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DTC DETECTING CONDITION  e7srasee

ltem Detecting Condition Possible Cause

* Monitoring the tank pressure sensor(DTP)

U signal with underpressure

¢ |dle state (TPS < 1.4° TPS)

¢ Minimum modeled ambient temperature
> -10C(14°F)

¢ Coolant temperature > 75C(167°F)

Vehicle speed < 5km/h(3mph)

Estimated altitude < 2.4km(8000ft)

Differential fuel tank pressure : -11 ~ 5.5hPa * Leakage in EVAP. System

Limited canister saturation > -22%

Minimum purge time : 250sec.

Enable Conditions

* -12hPa < Pressure fluctuation in fuel
Threshold Value tank < 40hPa for 12~17 seconds during
under pressure period

Diagnostic Time e 24 sec. in idle
MIL On Condition e 2 Driving Cycles

MONITOR DTC STATUS ercsrses

NOTE

If any codes relating to Fuel tank pressure sensor, Canister closing valve or PCSV circuits are present, do ALL RE-
PAIRS associated with those codes before proceeding with this troubleshooting tree.

1. Start engine to normal operating temperature.

NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

2. Install scan tool and clear DTC.
3. Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.

NOTE

EVAP Leakage Test enable conditions.

= Following conditions must be fulfilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

4. |s DTC P0455 set again?

» Go to "Fuel Filler Cap & Pipe Inspection" procedure.
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» 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 looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

FUEL FILLER CAP & PIPE INSPECTION

1.
2.

Check fuel filler cap for being tightly installed, has o-ring seal installed and is in good condition.

Verify cap releases pressure / vacuum at specified values.
Specification : Approx. 2 psi pressure and approximately 1.5 inches of mercury vacuum)

Are cap, o-ring and release pressures okay?

] |
H H Gasket

K04553

» Thoroughly check fuel filler pipe for cracks, damage and o-ring seat for deformation and replace as necessary. Go
to "PCSV to Intake manifold Line Inspection" procedure.

» Replace fuel filler cap and go to "Verification of Vehicle Repair" procedure.

PCSV TO INTAKE MANIFOLD LINE INSPECTION

w

e

Ignition "OFF".
Disconnect the hose leading from the PCSV to the intake manifold at PCSV.

Using a vacuum pump, apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve and verify PCSV
holds vacuum.

Ignition "ON" & Engine "OFF".

Install scantool and select "EVAP PURGE VALVE" on the Actuation Test mode.

Activates "EVAP PURGE VALVE" by pressing "STRT(F1)" key.

Verify PCSV release vacuum while valve is activating(should hear a faint click from PCSV).
Repeat this procedure 4 or 5 times to ensure PCSV reliability.

Is PCSV working properly?
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P> Go to "Canister Closing Valve(CCV) Line Inspection" procedure

» Verify arrow on PCSV is pointing towards intake manifold. If it is not, reverse installation. Reinstall as necessary.
» If OK, check for cracks or damage in hose connecting PCSV and intake manifold. Repair or replace as necessary.
» If OK, test with a new PCSV and check for proper operation. If problem is corrected, replace PCSV and go to
"Verification of Vehicle Repair" procedure.

CANISTER CLOSING VLAVE (CCV) LINE INSPECTION

1.

2.

Return vehicle to original condition.

Ignition "OFF".

Disconnect the hose connecting Canister Closing Valve(CCV) to canister.

Blow air to the canister side of the valve and verify air escapes to the air filter side.

Turn ignition on and jumper a wire to GND(back probe) at terminal 2 of the ECM connector(CCV valve should click).
Blow air into hose and verify air does not escape.

Repeat this procedure 4 or 5 times to ensure CCV reliability.

Is CCV working properly?

» Go to "Fuel Tank Pressure Sensor Inspection" procedure

» Check for cracks or damage in hose connecting CCV and canister. Repair or replace as necessary.
If OK, replace CCV. If CCV was stuck closed, inspect all lines and canister for liquid fuel. Replace any contaminated
components and blow out lines and go to "Verification of Vehicle Repair" procedure.

FUEL TANK PRESSURE SENSOR INSPECTION

Start engine and install scan tool.

Monitor "FUEL TANK PRESSURE" parameter on the current data list with depressing increasing engine speed.
Specification : Signal value will vary between -2mmHg to 2 mmHg depending on variation in engine speed.

- Approx. 0~2 mmHg(2.5V) at Ig. On

- Approx. 0 mmHg at 1400rpm.

- Approx. -2 mmHg at 4000rpm.

Is signal value within specification?

» Go to "PCSV to Canister Line Inspection" procedure.

» Check for cracks or damage in hose connecting canister and fuel pump. Repair or replace as necessary.
» Check for open or short in FTPS harness. Repair as necessary.
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If OK, test with a new FTPS and check for proper operation. If problem is corrected, replace FTPS and go to "Verifi-
cation of Vehicle Repair" procedure.

PCSV TO CANISTER LINE INSPECTION

1.

Check for leakage in hose
1) Disconnect the hose leading from the canister to the PCSV at canister.

2) Using a vacuum pump, apply specified vacuum[Approx. 10cmHg(4 inHg)] to the manifold side of the valve and
verify PCSV holds vacuum.

3) Monitor vacuum pressure for 1 minute. After 1 minute, pressure should not drop more than 2cmHg(0.8 inHg).

4) Is pressure within specification?

» Go to "2. Check for leakage in canister" procedure.

» Check for cracks or damage in hose connecting PCSV and canister. Repair or replace as necessary and go
to "Verification of Vehicle Repair" procedure.

Check for leakage in canister.

NOTE

Thoroughly check all fuel vapor hoses and hose clamps between:
- Canister and fuel tank.

- Canister and CCV.
- Canister and PCSV.

If NG, replace hose or clamps as necessary and go to "Verification of Vehicle Repair" procedure.
If OK, go to next step as below.

1) Disconnect hose clamps and remove canister assembly.
2) Block the hose of between:
-  Canister and fuel filler neck.

-  Canister and CCV.
- Canister and PCSV.

3) Apply maximum of 10cmHg(4 inHg) pressure through fuel tank port from canister.
4) With system sealed and pressurized, check for leaks.

5) Were any leak(s) found?

» Repair or replace leaking system component(s) and go to "Verification of Vehicle Repair" procedure.

» Go to "Fuel Tank Line Inspection" procedure.

FUEL TANK LINE INSPECTION

1.

Relieve the fuel system pressure and remove the fuel tank.
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/N cauTion
Before removing the fuel tank, make sure the fuel hoses are not leaking.

Block all of the following outlets:
1) Fuel lines.
2) Fuel filler neck.

Apply maximum of 10cmHg(4 inHg) pressure to the EVAP. hose at the fuel tank. Then, pinch the EVAP. hose to retain
the pressure.

Check the suspect area for leaks with a soap solution.

Were any leak(s) found?

» Repair or replace leaking system component(s) and go to "Verification of Vehicle Repair" procedure.

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR es7sr4s0

1.
2.

Return vehicle to original condition.
Start engine to normal operating temperature.

NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

Install scan tool and clear DTC.
Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.

NOTE

EVAP Leakage Test enable conditions.

- Following conditions must be fulfilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

Monitoring for (pending) DTC.Is the same DTC set?

» Go to the applicable troubleshooting procedure.

» System performing to specification at this time.
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[DTC P0461 FUEL LEVEL SENSOR "A" CIRCUIT RANGE/PERFORMANCE |

COMPONENT LOCATION  esseaoes

|/ FLS Connector
(

/)

EGOF261A

GENERAL DESCRIPTION ezaicssr

The fuel level sensor measures the fuel level in fuel tank and its signal is used to determine if the fuel level is too high or
too low to be able to accurately detect EVAP system failures.

DTC DESCRIPTION emacca

The ECM sets DTC P0461 if ECM detects that fuel level change from maximum to minimum is less than the threshold
value.

DTC DETECTING CONDITION esacsec

Item Detecting Condition Possible Cause
DTC Strategy * Check signal stuck
Enable Conditions ¢ Minimum mileage:322km(200 mile)
Threshold Value . Diffe_re_n_ce between filtered max./min.value » Contact resistance in connectors
and initial value < 5% e Faulty FLS
Diagnostic Time * Immediate

MIL On Condition .o -

SPECIFICATION  eseoress

Fuel Level Resistance(R )
E(Empty) 198.0 ~ 202.0
1/2 65.0 ~ 67.0

F(Full) 70~90
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SCHEMATIC DIAGRAM  erssesss

[Circuit Diagram] [Connection Information]

INSTRUMENT CLUSTER ECM

| ‘ Terminal Connected to Function

Senderterminal 1

ECM Terminal 15

Sensor Ground

Instrument Cluster 18

ECM Terminal 5

Sensor Signal

[Harness Connectors]

M55

Fuel Sender & Fuel Pump Motor ECM side terminal

C1334

MONITOR DTC STATUS  esososet

NOTE

K04611

If any codes relating to Fuel tank pressure sensor, Canister closing valve or PCSYV circuits are present, do ALL RE-
PAIRS associated with those codes before proceeding with this troubleshooting tree.

1. Start engine to normal operating temperature.

NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and

provide either a pass-fail result or directions to check for DTCs.

2. Install scan tool and clear DTC.

NOTE

EVAP. Leakage Test enable conditions.

- Following conditions must be fulffilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

4. Is DTC P0461 set again?

» Go to next step as below.

Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.
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» 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 looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  &zzn9a00

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?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure

» Go to next step as below

COMPONENT INSPECTION  earecess
1. Ignition "OFF".
2. Disconnect FLS harness connector.

3. Measure resistance between terminals 1 and 3 of the FLS connector(Component side).

Specification :
Fuel Level Resistance(S2 )
E(Empty) 198.0 ~ 202.0
1/2 65.0 ~ 67.0
F(Full) 7.0 ~ 9.0
<M55>
1. Ground
3. Signal

K04613

4. |s resistance within specification?
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P 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 FLS for contamination, deterioration, or damage. Substitute with a known-good FLS and check for proper
operation. If the problem is corrected, replace FLS and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR cearseoco

1.
2.

Return vehicle to original condition.
Start engine to normal operating temperature.
NOTE

Evaporative Emissions Systems (EVAP) Leak Tests can be run by the Scan Tool. The tests are automated and
provide either a pass-fail result or directions to check for DTCs.

Install scan tool and clear DTC.
Perform "EVAP. LEAKAGE TEST" mode referring to enable conditions as below.

NOTE

EVAP. Leakage Test enable conditions.

- Following conditions must be fuffilled to start the test.
1) Engine warm up at Idle Status.
2) No relevant DTC.
3) Fuel level is below 80%.

Monitoring for (pending) DTC.Is the same DTC set?

> Go to the applicable troubleshooting procedure.

» System performing to specification at this time.
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[DTC P0462 FUEL LEVEL SENSOR "A" CIRCUIT LOW INPUT |

COMPONENT LOCATION ez12ra8

Refer to DTC P0461.

GENERAL DESCRIPTION  ercszsos

Refer to DTC P0461.

DTC DESCRIPTION esonseon

The ECM sets DTC P0462 if ECM detects that fuel level change from maximum to minimum is less than the threshold
value.

DTC DETECTING CONDITION ewrexra

Item Detecting Condition Possible Cause

DTC Strategy * Voltage range check

* Battery voltage > 11V

Enable Conditions - . * Short to ground in signal harness
Minimum time > 200 sec. * Open in power supply harness
Threshold Value * Short to ground or Line Break(Voltage < 0.02) * Contact resistance in connectors
: P * Faulty FLS
Diagnostic Time * 20 sec.

MIL On Condition .o -

SPECIFICATION  eocarss

Refer to DTC P0461.

SCHEMATIC DIAGRAM  ecaeoens

Refer to DTC P0461.

MONITOR DTC STATUS esss17a

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat"DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
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1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
D HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
P[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3.DTC READNESS 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

EDTC_GK
5. Is parameter displayed "History(Not Present) fault"?

NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

P Fault is intermittent, caused by poor contact in the sensor’s and/or PCM’s connector or was repaired and PCM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  ensriras

Refer to DTC P0461.

SIGNAL CIRCUIT INSPECTION  escipoea
1. Check for open in signal circuit.

1) Ignition "OFF".

2) Disconnect FLS and ECM connector.

3) Measure resistance between terminals 3 of the FLS harness connector and 5 of the ECM harness connector

Specification : Approx. 0%

4) s resistance within the specification?

» Go to next step as below.
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» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in signal circuit

1) Measure resistance between terminal 3 of the FLS harness connector and chassis ground

Specification :Infinite

2) s resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ec2oscen
1. Ignition "OFF".
2. Disconnect FLS harness connector.

3. Measure resistance between terminals 1 and 3 of the FLS connector(Component side).

Specification :
Fuel Level Resistance(Q )
E(Empty) 198.0 ~ 202.0
1/2 65.0 ~ 67.0
F(Full) 7.0 ~ 9.0
<M55>
1. Ground
3. Signal

K04613

4. s resistance within specification?

» 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.
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» Check FLS for contamination, deterioration, or damage. Substitute with a known-good FLS and check for proper
operation. If the problem is corrected, replace FLS and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eoosesro

Refer to DTC P0461.
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[DTC P0463 FUEL LEVEL SENSOR "A" CIRCUIT HIGH INPUT |

COMPONENT LOCATION  eorsrzsa

Refer to DTC P0461.

GENERAL DESCRIPTION  ecnoenr

Refer to DTC P0461.

DTC DESCRIPTION cacecean

The ECM sets DTC P0463 if ECM detects that fuel level change from maximum to minimum is less than the threshold
value.

DTC DETECTING CONDITION  ezocsses

Item Detecting Condition Possible Cause

DTC Strategy * Voltage range check

* Battery voltage > 11V Short to battery in signal harness

Enable Conditions

« Minimum time > 200 sec. * Open in power supply/ground
- harness
Threshold Value » Signal voltage > 4.965V « Contact resistance in connectors
Diagnostic Time * 20 sec. e Faulty FLS

MIL On Condition . -

SPECIFICATION  esrresar

Refer to DTC P0461.

SCHEMATIC DIAGRAM  csecenrc

Refer to DTC P0461.

MONITOR DTC STATUS  eazesros

Refer to DTC P0462.

TERMINAL AND CONNECTOR INSPECTION  esrosoeo

Refer to DTC P0462.

GROUND CIRCUIT INSPECTION  cssecor2
1. Ignition "OFF".
2. Disconnect FLS and ECM connector.

3. Measure resistance between terminal 1 of the FLS harness connector and 15 of the ECM harness connector

Specification : Approx. 0Q




DTC TROUBLESHOOTING PROCEDURES FLA -381

4. s resistance within the specification?

P Go to "Signal Circuit Inspection" procedure.

» Check for a open/short circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eoecetor
1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 3 of the FLS harness connector and chassis ground

Specification : Approx. 0V

3. Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  escenco

1. Ignition "OFF"
2. Disconnect FLS harness connector

3. Measure resistance between terminals 1 and 3 of the FLS connector(Component side).

Specification :
Fuel Level Resistance(R )
E(Empty) 198.0 ~ 202.0
12 65.0 ~ 67.0

F(Full) 70 ~9.0
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<M55>

1. Ground

3. Signal

K04613

4. Is resistance within specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Check FLS for contamination, deterioration, or damage. Substitute with a known-good FLS and check for proper
operation. If the problem is corrected, replace FLS and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR &7moszes

Refer to DTC P0461.
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[DTC P0464 FUEL LEVEL SENSOR "A" CIRCUIT INTERMITTENT |

COMPONENT LOCATION  ecrizeoc

Refer to DTC P 0461.

GENERAL DESCRIPTION  eszracor

Refer to DTC P0461.

DTC DESCRIPTION  eraaooze

The ECM sets DTC P0463 if ECM detects that fuel level signal is higher than the threshold value.

DTC DETECTING CONDITION esuose0

Item Detecting Condition Possible Cause

DTC Strategy ¢ Sensor signal intermittent

* Engine state: part load (TPS = 1.4° TPS)
Enable Conditions * Minimum vehicle speed > 34km/h(21mph)

» Wheel speed gradient < 0.18% ¢ Contact resistance in connectors
e Faulty FLS
Threshold Value * Signal fluctuation > 50% Y
Diagnostic Time * 10 sec.

MIL On Condition ° -

SPECIFICATION  escreamo

Refer to DTC P0461.

SCHEMATIC DIAGRAM  Eecrasaoa

Refer to DTC P0461.

MONITOR DTC STATUS easiccrr

Refer to DTC P0462.

TERMINAL AND CONNECTOR INSPECTION  c10sr2nc

Refer to DTC P0461.

COMPONENT INSPECTION  ecesiaec
1. Ignition "OFF".
2. Disconnect FLS harness connector.

3. Measure resistance between terminals 1 and 3 of the FLS connector(Component side).

Specification :
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FUEL SYSTEM
Fuel Level Resistance(R2 )
E(Empty) 198.0 ~ 202.0
1/2 65.0 ~ 67.0
F(Full) 7.0 ~9.0
<M55>
1. Ground
3. Signal
K04613

4. s resistance within specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Check FLS for contamination, deterioration, or damage. Substitute with a known-good FLS and check for proper
operation. If the problem is corrected, replace FLS and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0461.
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[DTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE |

COMPONENT LOCATION  erceensc

EGOF440S

GENERAL DESCRIPTION earesess

The Wheel Speed Sensor (WSS) generates a waveform with a frequency proportional to the speed of the vehicle. The
signal generated by the WSS informs the ECM not only if the vehicle speed is low or high but also if the vehicle is or is
not moving. The ECM uses this signal to control the fuel injection, ignition timing, transaxle shift scheduling and torque
converter clutch scheduling. The WSS signal is also used to detect rough road conditions.

DTC DESCRIPTION erossers

The ECM 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 ECM sets DTC P0501 if there is no vehicle
speed signal from wheel speed sensor while both engine speed and mass air flow are higher than predetermined threshold
during the predetermined time.

DTC DETECTING CONDITION ci27ice

Item Detecting Condition Possible Cause
DTC Strategy ¢ Check vehicle speed signal
* Engine speed > 2016 rpm
i * Mass air flow > 654mg/rev
Enable Conditions
¢ Coolant temperature > 60T(140°F) « Open or short in hamess
* No fuel shut-off * Contact resistance in connectors
Threshold Valus * Vehicle speed=0 with high engine * Faulty wheel speed sensor
speed and high load
Diagnostic Time * 60 sec.(AT)/40 sec.(MT)

MIL On Condition e 2 Driving Cycles




FLA -386 FUEL SYSTEM
SCHEMATIC DIAGRAM  eri3acs
[Circuit Diagram] [Connection Information]
[With ABS]
ECM . .
Terminal Connected to Function
ABS
CONTROL 3 Ez -WSS SIGNAL 3 ECM Terminal 22 WSS Signal
MODDEE 6 ECM Terminal 22 WSS Signal
ESP 6
CONTROL
MODULE
[Harness Connectors]
ABS Control Module ECM side terminal
E37 C1334
[Without ABS] [Connection Information]
WSS ECM
Terminal Connected to Function
1 ECM Terminal 38 WSS Signal (-)
2 ECM Terminal 39 WSS Signal (+)
[Harness Connectors]
RIGHT FRONT WHEEL SENSOR (Without ABS) ECM side terminal
E39 C133-4

K05011

E589E2F1

MONITOR DTC STATUS

1. Connect scan tool and select "Diagnostic Trouble Codes(D TCs)".
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
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5.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
P[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3.DTC READNESS 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

EDTC_GK
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.

» 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 looseness, poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» [With ABS] Go to "Monitor Scan tool Data" procedure.
» [Without ABS system] Go to "Signal Circuit Inspection[Without ABS]" procedure.

MONITOR SCANTOOL DATA errser

1.

2.
3.

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.

Connect 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)
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1.3 CURRENT DATA 1.3 CURRENT DATA
A A
il VEHICLE SPEED 15 km/h | VEHICLE SPEED 0 km/h
% | ENGINE SPEED 1474 rpm B | x| ENGINE SPEED 1023 rpm u
%| TRANS.RANGE SWITCH DRIVE. R %| TRANS.RANGE SWITCH DRIVE. R
- Y Y
Fig. 2
Fig 1) Normal value with vehicle on lift and transaxle in gear
Fig 2) Open in input circuit with vehicle in motion : Approx. Okm/h

K05012

4. |s value within the specification?

Wheel speed sensor is OK. Go to "Signal Circuit Inspection" procedure.

» Check the following conditions:

1)
- Open or short circuit between wheel speed sensor(FR) and ABS control module
If problems are found, repair as necessary and go to "Verification of Vehicle Repair" procedure
If OK, check wheel speed sensor(FR). Repair as necessary and go to "Verification of Vehicle Repair" pro-

cedure

SIGNAL CIRCUIT INSPECTION  ecooszs

[With ABS]
1. Check for open in circuit
1) Ignition "OFF".
2) Disconnect ECM and ABS or ESP Control Module connectors.

3) Measure resistance between terminals 22 of the ECM harness connector and 3 of the ABS Control Module
harness connector(W/ABS)

Specification : Approx. 0Q
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22. WSS Signal

<E37>

K05013

4) s resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for short to ground in circuit.

1) Measure resistance between terminal 22 of the ECM harness connector and chassis ground.

Specification : Infinite

<C133-4>

22. WSS Signal

K05014

2) s resistance within the specification?

» Checkfor poor connection between ECM and component: backed out terminal, improper mating, broken locks
or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

[Without ABS system]

3. Check for open in circuit.
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1) Ignition "OFF".
2) Disconnect ECM and wheel speed sensor(front right) harness connector.

3) Measure resistance between wheel speed sensor harness connector and ECM harness connector.

Specification : Approx. 0Q
- Terminal 1(sensor) & Terminal 38(ECM)
- Terminal 2(sensor) & Terminal 39(ECM)

<E39>

1. WSS Signal (+)
2. WSS Signal (-)

K05015

4) Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

4. Check for short to ground in circuit.

1) Measure resistance between terminal 38 of the ECM harness connector and chassis ground.

2) Measure resistance between terminal 39 of the ECM harness connector and chassis ground.

Specification : Infinite

<C133-4>

38. WSS Signal (-)
= 39. WSS Signal (+)

K05016

3) Is resistance within the specification?
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P Check wheel speed sensor(FR) as follow:

- Gap between ABS sensor and trigger wheel (Air gap : 0.3~0.9 mm(0.011 ~ 0.035 in))
- Trigger wheel condition.

- Sensor resistance : Approx. 1,275~1,495 Q at 20C(68°F)

P> Replace wheel speed sensor as necessary and go to "Verification of Vehicle Repair" procedure.

P> Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  erssssze

After a repair, it is essential to verify that the fault has been corrected.

1.

2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.

Is parameter displayed "History(Not Present) fault"?

P System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.
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[DTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

COMPONENT LOCATION  ezsoosen

EGOF254A

GENERAL DESCRIPTION  essacsss

When the TP sensor’s signal indicates closed throttle position and the engine is idling, the ECM adjusts the Idle Speed
Control Actuator(ISCA) so that the engine runs at the correct idling speed, regardless of coolant temperature, load and
etc. When the additional load applied in the engine, the air flow through the idle speed control actuator is increased
momentarily to raise the idling speed.

DTC DESCRIPTION eocasrss

The ECM monitors engine speed deviation from the target idle engine speed when the vehicle is stopped and the ISCA
opening is stable. The ECM sets DTC P0506 if the difference to the target idle engine speed is lower than the predeter-
mined threshold.

DTC DETECTING CONDITION  eacceezs

Iltem Detecting Condition Possible Cause

¢ Compare engine speed and nominal

USRS idle speed in idle state

* Vehicle speed = 0 mph
¢ Coolant temperature > 75C(167°F)
Enable Conditions * Engine load < .840 mg/rev. * Restriction in intake or exhaust
* Throttle angle : closed system
* Minimum time after start : 15sec. * Carbonustment of the accelerator
* Canister purge control < 50% cable
« Target idle speed - Engine speed > 100rpm ¢ Contact resistance in connectors
Threshold Value (Engine speed too low) * Faulty ISCA valve
Diagnostic Time e 35 sec.
Fail Safe * Evaporative System monitoring is inhibited

MIL On Condition . -




DTC TROUBLESHOOTING PROCEDURES FLA -393
SCHEMATIC DIAGRAM  cossicar
[Circuit Diagram] [Connection Information]
ISCA ECM
Terminal Connected to Function
1 ECM Terminal 46 ISCA (OPEN)
_11———2—% After Main Relay 2 Main Relay Battery Voltage
3 3 ECM Terminal 47 ISCA (CLOSE)

J i
{47 ~ISCA (CLOSE)

[Harness Connectors]

ISCA Harness side connector

C126

ECM side terminal

C133-3

MONITOR DTC STATUS  ecosonns

NOTE

K05061

Ifany TPS, MAFS or ISCA Valve circuit codes are present, do ALL REPAIRS associated with them before proceeding

with this troubleshooting tree.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag"indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions.

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu

] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year

»[] ENGINE
:Select engine

»[] DIAGNOSTIC TROUBLE CODES

:Select F4(DTAL)on th

1.4 AMBIENT CONDITIONS

e function bar

1. MIL STATUS
2.DTC STATUS: PRESENT

3.DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5.0P.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

5. Is parameter displayed "History(Not Present) fault"?
- History (Not Present) fault : DTC occurred but has been cleared.

EDTC_GK



FLA -394 FUEL SYSTEM

- Presentfault : DTC is occurring at present time.

» 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 connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.

CHECK FOR RESTRICTED INTAKE OR EXHAUST SYSTEM
1. Visually/physically inspect the following items:
- Air cleaner filter element for excessive dirt or for any foreign objects.

- Throttle body inlet for damage or for any foreign objects.
= Restricted exhaust system.

2. Was a problem found in any of the above areas?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  cceorers

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?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Componment Inspection” procedure.

COMPONENT INSPECTION  ceosirace
1. Ignition "OFF".

2. Remove ISCA from Throttle body and Check for throttle bore, throttle plate and the ISCA passages for chocking and
for any foreign objects. Repair or clean as necessary.

3. Ignition "ON" & Engine "OFF".

4. Connect scan tool and select "IDLE SPEED ACTUATOR" parameter on the "ACTUATION TEST" mode.
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5. Activates ISCA by pressing "STAT" key.

6. Check the ISCA for clicking sound and visually verifying valve closes and opens.
NOTE
Repeat numerous times to ensure valve reliability.

7. Is ISCA OK?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

» Check ISCA valve for contamination, deterioration, or damage. Substitute with a known-good ISCA valve and
check for proper operation. If the problem is corrected, replace ISCA valve and then go to "Verification of Vehicle
Repair" procedure

VERIFICATION OF VEHICLE REPAIR ceroicice
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. Is parameter displayed "History(Not Present) fault"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.
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[DTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

COMPONENT LOCATION  ensceon

Refer to DTC P0506.

GENERAL DESCRIPTION  escerozc

Refer to DTC P0506.

DTC DESCRIPTION esroze20

The ECM monitors engine speed deviation from the target idle engine speed when the vehicle is stopped and the ISCA
opening is stable. The ECM sets DTC P0507 if the difference to the target idle engine speed is lower than the predeter-
mined threshold.

DTC DETECTING CONDITION  esoss000

Item Detecting Condition Possible Cause

e Compare engine speed and nominal

DTC Strategy idle speed in idle state

¢ Vehicle speed = 0 mph
¢ Coolant temperature > 75C(167°F)

Enable Conditions * Engine load < 840 mg/rev. * A stuck or binding throttle plate
¢ Throttle angle : closed * Misadjustment of the accelerator
¢ Minimum time after start : 15sec. cable
¢ Canister purge control < 50% * Contact resistance in connectors

¢ Engine speed - Target idle speed > 200rpm L7 LSl LY

L2 C AT (Engine speed too high)

Diagnostic Time * 35 sec.
MIL On Condition . -

SCHEMATIC DIAGRAM  eososanc

Refer to DTC P0506.

MONITOR DTC STATUS eeseesio

Refer to DTC P0506.
ACCELERATOR CABLE & THROTTLE PLATE INSPECTION
1. Visually/physically inspect the following items. Repair or adjust as necessary and go to next step.

- Check that the Accelerator Cable is not sticking or moving sluggishly.
- Check Accelerator Cable free play [0.040~0.120 in. (1.0~3.0 mm)].

2. Remove Intake Hose and inspect Throttle Plate for excessive carbon deposits.

3. Is Throttle Plate being held open with excessive carbon deposits?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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» Go to next step as below.

AIR LEAKAGE INSPECTION  &csasnso

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?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  ezrcer

Refer to DTC P0506.

COMPONENT INSPECTION  eosresee
1. Ignition "OFF".

2. Remove ISCA from Throttle body and Check for throttle bore, throttle plate and the ISCA passages for chocking and
for any foreign objects. Repair or clean as necessary.

Ignition "ON" & Engine "OFF".
Connect scan tool and select "IDLE SPEED ACTUATOR" parameter on the "ACTUATION TEST" mode.

Activates ISCA by pressing "STAT" key.

o o » w

Check the ISCA for clicking sound and visually verifying valve closes and opens.

NOTE

Repeat numerous times to ensure valve reliability.
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7. Is ISCA OK?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Check ISCA valve for contamination, deterioration, or damage. Substitute with a known-good ISCA valve and
check for proper operation. If the problem is corrected, replace ISCA valve and then go to "Verification of Vehicle

Repair" procedure.

VERIFICATION OF VEHICLE REPAIR Eeserre

Refer to DTC P0506.
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DTC P0551 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eosrosoe

EGOF440T

DTC DETECTING CONDITION  eccssssc

Item Detecting Condition Possible Cause

DTC Strategy ¢ Power steering switch check

* No vehicle speed error
Enable Conditions ¢ Coolant temperature > 75C(167°F)
* Power steering switch is ON ¢ Open or short circuit

¢ Contact resistance in connectors

Threshold Value * Power steering is ON with vehicle speed > * Faulty power steering switch
97km/h(60mph) & time > 25.5 sec.
Diagnostic Time * 0.1 sec.

MIL On Condition ° -
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EB4AECAF

[Circuit Diagram]

ECM

POWER STEERING
SWITCH

-

ES - Power Steering
Switch Signal

[Harness Connectors]

Power Steering Pressure Switch

C144

[Connection Information]

Terminal Connected to Function
. Power Steering
1 ECM Terminal 26 Switch Signal
ECM side terminal
]

% | k| %|*[48]47]46| % | * | *|42| * | *
% |38|37]|36|35|34]|33|32]|31|30(29]| * | *
( J ( J | ]

@] 25]24]23][22] 21]20[ 19| * [17] *
R TR R S S i I s

C133-3

MONITOR DTC STATUS

EDCFEF72

K05511

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat"DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions.

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
»[] ENGINE
:Select engine

»[] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

5. Is parameter displayed "History(Not Present) fault"?

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2.DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK

- History (Not Present) fault : DTC occurred but has been cleared.

- Present fault : DTC is occurring at present time.

» 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 connections, bending, corrosion, contami-
nation, 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.

TERMINAL AND CONNECTOR INSPECTION  e7anoase

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?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  cooeorss
1. Ignition "OFF".
2. Disconnect P/S switch connector.

3. Start the engine, and measure voltage between P/S switch harness connector and chassis ground referring to spec-

ification.
Specification
Steering Wheel Voltage
Straight ahead Approx. B+
Turned Approx. 0V

4. s voltage within the specification?

P> Go to "Component Inspection" procedure.

» Repair open or short in harness and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  erssceen
1. Ignition "OFF".
2. Disconnect P/S switch connector.

3. Check continuity of the switch referring to specification.
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Specification
Steering Wheel Voltage
Straight ahead No
Turned Yes

4. s resistance within the specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Check P/S switch for contamination, deterioration, or damage. Substitute with a known-good P/S switch and check
for proper operation. If the problem is corrected, replace P/S switch and then go to "Verification of Vehicle Repair"
procedure.

VERIFICATION OF VEHICLE REPAIR &aoosans
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.



DTC TROUBLESHOOTING PROCEDURES

FLA -403

[DTC P0560 SYSTEM VOLTAGE

COMPONENT LOCATION esaatice

GENERAL DESCRIPTION  esoessns

EGOF256A

The ECM provides ground to one side of the coil of the main relay and the other side is connected to the battery. The
ECM monitors battery voltage and the voltage after the main relay.

DTC DESCRIPTION

E1608746

The ECM measures the voltage from ignition key and from main relay respectively and compares two voltages. This

comparison will watch if the Main Relay has switched and remains on after ignition Key-On and if it has switched off after

the ignition Key-Off. The ECM sets DTC P0560 if the voltage after Main Relay is lower than a predetermined threshold
after ignition key-on or higher than a predetermined threshold after ignition key-off.

DTC DETECTING CONDITION emxznece

Item

Detecting Condition

Possible Cause

DTC Strategy

Comparison of battery voltage and
voltage after Main relay

Enable Conditions

Battery voltage > 10V
Ignition Key ON
Ignition Key OFF

Threshold Value

Voltage after main relay when ON < 6V or
voltage after main relay when OFF > 6V

Diagnostic Time

0.1 sec.

MIL On Condition

¢ Open or short circuit
¢ Contact resistance in connectors
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SCHEMATIC DIAGRAM  c130006a
[Circuit Diagram] [Connection Information]
ECM
BATTERY to each component Terminal Connected to Function
. MAIN RELAY _ 1 _ Supply B+
5| — 1 2 Battery Battery Voltage
2 i 23— Main Relay 4 ECM terminal 23 Main Relay Control
Control
5 Battery Battery Voltage

[Harness Connectors]

Relay Harness side connector

E42

ECM side terminal

24| @l22]21]20l19
18[17]16]15[14]13
—

*|hk|[k|*|*|7
k| |k |k |%x|%]|1

MONITOR DTC STATUS

EA388117

K05601

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat"DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze

frame data or enable conditions.

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
»[] ENGINE
:Select engine

»[] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

5. Is parameter displayed "History(Not Present) fault"?

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2.DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EDTC_GK

- 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 ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.

COMPONENT INSPECTION  ecccusco

Ignition "OFF".
Remove the main relay.
Apply 12V and a ground to 2 and 4 terminals of the main relay

Check if the main relay works well when it is energized. (If the main relay works normally, a clicking sound can be
heard.)

Does the main relay operate normally?

» Go to next step as below.

» Replace as necessary and go to "Verification of Vehicle Repair" procedure.

TERMINAL AND CONNECTOR INSPECTION  escosre

1.

Many malfunctions in the electrical system are caused by poor harness(es) and terminals. Faults can also be caused
by interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  eeearzoe

1.

2.

3.

Remove the main relay.
Ignition "ON" & Engine "OFF".

Measure the voltage between terminal 2 of the main relay harness connector and chassis ground.
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4. Measure the voltage between terminal 5 of the main relay harness connector and chassis ground.

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Control Circuit Inspection".

» Check for an open or short to ground in the power circuit. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

CONTROL CIRCUIT INSPECTION  &cororc
1. Check for short to ground in control circuit.

1) Ignition "OFF".

2) Disconnect Relay harness connector.

3) Measure resistance between terminal 4 of the relay harness connector and chassis ground

Specification : Infinite

4) s resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to power in control circuit.
1) Ignition "OFF".
2) Disconnect relay and ECM connectors.
3) Ignition "ON" and Engine "OFF".

4) Measure voltage between terminal 4 of the relay harness connector and chassis ground

Specification : Approx 0V

5) Is voltage within the specification?

» Go to next step as below.
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» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for open in control harness.
1) Ignition "OFF".
2) Disconnect relay and ECM connectors.

3) Measure resistance between terminals 4 of the relay harness connector and 23 of the ECM harness connector

Specification : Approx 0Q

4) s resistance within the specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks
or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR cEiFrsera
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(D TCs)" mode.

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. |s parameter displayed "History(Not Present) fault"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.
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DTC P0562 SYSTEM VOLTAGE LOW
DTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION cotsence

Refer to DTC P0560.

GENERAL DESCRIPTION  e2sacoec

Refer to DTC P0560.

DTC DESCRIPTION ei1sas0s

[PO562]ECM sets DTC P0562 if the ECM detects system voltage lower than the possible range of battery voltage.
[PO563]ECM sets DTC P0563 if the ECM detects system voltage lower than the possible range of battery voltage.

DTC DETECTING CONDITION  eoessere

Item Detecting Condition Possible Cause
DTC Strategy ¢ Check system voltage
Enable Conditions * Vehicle speed > 19km/h(12mph)
» Contact resistance in connectors
Threshold Value ¢ Voltage after main relay when ON < 9.96V « Faulty charging system
Diagnostic Time * 240 sec.

MIL On Condition . -

SCHEMATIC DIAGRAM  esraccae

Refer to DTC P0560.

MONITOR DTC STATUS 41700

Refer to DTC P0560.

TERMINAL AND CONNECTOR INSPECTION  ecesoscs

Refer to DTC P0560.

CHARGING SYSTEM INSPECTION  esssscaz

1. Check battery condition and Generator output

2. Are battery conditions and Generator output both okay?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  cosrst

Refer to DTC P0560.
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DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)
ERROR

COMPONENT LOCATION  Eersscr

EGOF440Vv

GENERAL DESCRIPTION  esosense

A malfunction is detected by using a checksum technique for verifying data. The digital data is composed of zeros and
ones. A checksum is the total of all ones in a string of data. By comparing the checksum value with a stored value, a
malfunction can be detected.

DTC DESCRIPTION eseatsen

The ECM monitors RAM areas and communication connections between microcontroller and output drivers and sets DTC
P0605 if failure is detected.

DTC DETECTING CONDITION czieane0

Item Detecting Condition Possible Cause

¢ Internal Control Module Read / Read
Only Memory(ROM) Error

Enable Conditions ¢ Ignition Key ON

DTC Strategy

¢ Contact resistance in connectors
Threshold Value ¢ Internal check ¢ Faulty ECM

Diagnostic Time * 0.1 second
MIL On Condition ¢ 2nd Driving Cycles

MONITOR DTC STATUS  coseszs
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
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1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[_]ENGINE 2.DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS 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

EDTC_GK

5. Is parameter displayed "History(Not Present) fault"?
= History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

» 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 connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.

BACK VOLTAGE INSPECTION
1. Ignition "OFF".
2. Disconnect ECM connector.

3. Turn ignition "ON" and measure voltage between terminal 7 of the ECM harness connector and chassis ground.

Specification : Remain stable at battery voltage

<C133-1>

[: A 7. Power

o
[4)]
SN

K06053
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4.

Are circuits remaining stable at battery voltage?

» Test with a new ECM and check for proper operation. If problem is corrected, replace ECM and go to "Verification
of Vehicle Repair" procedure.

» If voltage fluctuates, check circuit Thoroughly for loose, bent or corroded terminals, Repair as necessary and go
to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR essassor

After a repair, it is essential to verify that the fault has been corrected.

1.
2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Press F4(DTAL) and confirm that "D TC 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"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.
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|IDTC P0630 VIN NOT PROGRAMMED OR INCOMPACTIBLE-ECM/PCM

COMPONENT LOCATION eosiate

GENERAL DESCRIPTION escreses

EGOF440V

Regulations require that all 2005 and subsequent model year vehicles shall have the Vehicle Identification Number(VIN)
available in a standardized format through the standardized data link connector in accordance with SAE J1979 specifica-
tions. Using a scan tool, PERFORM "VIN WRITING" procedure after replacing or flashing an ECM

DTC DESCRIPTION

E24CF159

The ECM monitors ROM areas and sets DTC P0630 if there is no Vehicle Identification Number(VIN) information.

DTC DETECTING CONDITION  erocoes

Item

Detecting Condition

Possible Cause

DTC Strategy

Ignition Key ON

Enable Conditions

Ignition ON

Threshold Value

Internal check

Diagnostic Time

Immediate

MIL On Condition

Immediate

e ECM is Virgin(not programmed)

status

MONITOR DTC STATUS  essorce

1. Connect scan tool and select "Diagnostic Trouble Codes(D TCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.
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1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
> ENGINE 2.DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS 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

EDTC_GK

Is parameter displayed "History(Not Present) fault"?
- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

» 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 connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.

SYSTEM INSPECTION  ecroraes

1.

Was the ECM just replaced or reflashed?

» Using a scan tool, perform "VIN WRITING" procedure. Refer to the latest reference manual for scan tool and go
to "Verification of Vehicle Repair" procedure.

» Using a scan tool, read VIN information.

If there is no proper VIN information, perform "VIN WRITING" procedure.

If VIN information exists, substitute with a known-good ECM and check for proper operation. If the problem.
And go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esxswie

After a repair, it is essential to verify that the fault has been corrected.

1.

2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.
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4. |s parameter displayed "History(Not Present) fault"?

P System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.
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[DTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT |

COMPONENT LOCATION

E31E23F1

MIL

GENERAL DESCRIPTION

ED53AB6B

EGOF440U

The Malfunction Indicator Lamp (MIL), which is located in the instrument cluster, comes on to notify the driver that there
may be a problem with the vehicle and that service is needed. Immediately after the ignition switch turns on, the malfunc-

tion indicate that the MIL operates normally and goes off after starting.

DTC DESCRIPTION

E4AD2DC5

ECM sets DTC P0650 if the ECM detects that the MIL control line is open or short circuit to ground or battery line.

DTC DETECTING CONDITION

E5558C34

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Driver stage check

Enable Conditions

Battery voltage > 10V

Threshold Value

Short to ground or Line break or short to battery

Diagnostic Time

20 sec.

MIL On Condition

¢ Open or short between MIL
and ECM

¢ Contact resistance in connectors

¢ Burned out MIL bulb
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SCHEMATIC DIAGRAM  eaooeror

[Circuit Diagram] [Connection Information]
MIL ECM
14 Terminal Connected to Function
@L 14 ECM Terminal 20 MIL Control
2 #/IGON 2 Ignition Switch Battery Voltage

[Harness Connectors]

ECM side terminal

M10-1 C1334

K06501

MONITOR DTC STATUS  eszac08s
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat"DTC Readiness Flag"indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
P[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3.DTC READNESS 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

EDTC_GK

5. Is parameter displayed "History(Not Present) fault"?
- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

» 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 connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
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» Go to next step as below.

CONTROL CIRCUIT INSPECTION  esrscrss

Ignition "OFF" and disconnect ECM connector.
Ignition "ON" & Engine "OFF".
Using a suitable wire, jumper the terminal 20 of ECM harness connector to chassis ground.

Is MIL bulb illuminated?

» Go to next step.

» Remove instrument cluster and inspect MIL bulb. If it is burned out, replace bulb. If bulb is okay, locate source of
open between bulb and (20/C133-4) or between bulb and Meter Fuse. Repair as necessary and go to "Verification
of Vehicle Repair" procedure

Remove wire from ECM harness connector.

Does MIL bulb go out?

» Thoroughly check for loose, bent, or corroded terminals in MIL circuit (including circuit board). Repair as necessary
and go to "Verification of Vehicle Repair" procedure.

» Check for source of short to GND between bulb and ECM(20/C133-4). Repair as necessary. and go to "Verification
of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR esacsr

After a repair, it is essential to verify that the fault has been corrected.

1.
2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

Read "DTC Status" parameter.

Is parameter displayed "History(Not Present) fault"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.
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[DTC P0700 TCU REQUEST FOR MIL ON |
COMPONENT LOCATION 570800

MIL

GENERAL DESCRIPTION  ecrczser

The TCM can request activation of the MIL lamp Via a communication line to the ECM. This is only a request from TCM
to ECM to turn the MIL on. The fault code is stored in the TCM. Select Transaxle system on the Scantool and monitor
DTC related automatic transaxle system.

DO ALL REPAIRS associated malfunction with A/T.

DTC DETECTING CONDITION  eassseac

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Freeze frame request via CAN

Enable Conditions

Battery voltage > 10V
Engine speed > 256 rpm

Threshold Value

MIL is requested by TCM

Diagnostic Time

Immediate

MIL On Condition

Immediate

* Transaxle system

MONITOR DTC STATUS estacro

1. This is only a request from TCM to ECM to turn the MIL on. The fault code is stored in the TCM. The Freeze Frame
Data is stored in the ECM under the P0700 request code. Be sure to retrieve freeze frame data before clearing code

P0700 from ECM.

2. Check the transaxle system.
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[DTC P1505 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #1 |

COMPONENT LOCATION essccis

EGOF254A

GENERAL DESCRIPTION  ecroreec

The Idle Speed Control Actuator(ISCA) valve 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
ISCA valve is to maintain idle speed according to various engine loads and conditions, and also to provide additional air
during starting. The ISCA valve consists of an opening coil, a closing coil, and a permanent magnet. Based on information
from various sensors, the ECM controls both coils by grounding their control circuits. According to the control signals from
the ECM, the valve rotor rotates to control the by pass airflow into the engine.

DTC DESCRIPTION esossics

ECM sets DTC P1505 if the ECM detects that the ISCA(OPEN) control circuit is open or short to ground.

DTC DETECTING CONDITION es1oe67a

Iltem Detecting Condition Possible Cause

DTC Strategy * Driver stage check Nopeniorshortiiolgroundlininomes

Enable Conditions * Battery voltage > 10V supply circuit of the ISCA valve

* Open or short to ground in power
supply circuit of the main relay

Diagnostic Time * 05 sec. » Contact resistance in connectors

Threshold Value ¢ Short to ground or Line break

MIL On Condition « 2 Driving Cycles SIS
SPECIFICATION  escssice
Specification
Opening Coil Closing Coil

14.9 ~ 16.1Q at 20°C(68°F) 17.0 ~ 18.2Q at 20°C(68°F)
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SCHEMATIC DIAGRAM  ecsoose

[Circuit Diagram] [Connection Information]
ISCA ECM
Terminal Connected to Function
! ! e ) ) 1 ECM Terminal 46 ISCA (OPEN)
——+2—— After Main Relay 2 Main Relay Battery Voltage
3 ECM Terminal 47 ISCA (CLOSE)
[Harness Connectors]
ISCA Harness side connector ECM side terminal
C126 C133-3

K05061

SIGNAL WAVEFORM  ercasss

FR [ENENR] 10mS CHBS50V FR cCHASs50V 10ms [ HIK
MIN: 1159mV AVE: 47 V. MAX: 149 V [[MIN: 129mV AVE: 94V MAX: 146 V
FREQ: 100.00 Hz DUTY: 31% FREQ: 100.00 Hz DUTY: 65%

C—1[zoom|[curs]  [recp|[menu] | [=—J[zoom][curs]  [REcD][mENU]
Fig. 1]

The above waveforms are the voltage signals generated when the ISCA operates. This ISCA is a duty type and
the time opened determines the duty amount. The left side is the waveform of the ISCA Opening coil during idle.
The right side is the waveform of the ISCA Closing coil during Idle.

K15052

MONITOR DTC STATUS &cosoacs
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Press F4(DTAL) to select DTC information from the DTCs menu.

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions.

4. Read "DTC Status" parameter.



FLA -422 FUEL SYSTEM

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu
D HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[] ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS 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

EDTC_GK

5. Is parameter displayed "History(Not Present) fault"?
- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

» 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 connections, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  eorr7see
1. Ignition "OFF".
2. Disconnect ISCA connector

3. Measure resistance between terminals 1 and 2 of the ISCA connector(Component side)

Specification : 149 ~ 16.1Q at 20C(68°F)

<C126>

1. ISCA(Opening)
2. Battery Voltage
3. ISCA (Closing)

K15053

4. s resistance within the specification?



DTC TROUBLESHOOTING PROCEDURES FLA -423

» Go to next step as below.

» Check ISCA for contamination, deterioration, or damage. Substitute with a known-good ISCA and check for proper
operation. If the problem is corrected, replace ISCA and then go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  easncse2

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?

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  esoesson
1. Ignition "OFF".

2. Disconnect ISCA connector.

3. Ignition "ON" & "OFF".
4.

Measure voltage between terminal 2 of the ISCA harness connector and chassis ground.

Specification : Approx. B+

5. Ignition "OFF"

6. Disconnect ECM connectors
7. Ignition "ON" & Engine "OFF"
8.

Measure voltage between terminal 9 of the ECM harness connector(C133-1) and chassis ground

Specification : Approx. B+

9. Is voltage display near the specified value?

» With ignition "OFF", reconnect the ECM connectors. Then go to next step as below.
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» Check for an open or short to ground in the power supply circuit. Repair as necessary and go to "Verification of
Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  esosesca

1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 1 of the ISCA harness connector and chassis ground

Specification : Approx. 3~4V

3. Is voltage within the specification?

» Thoroughly check connectors for loose or poor connections, bending, corrosion, contamination, deterioration, or
damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.
4. Check for open in signal harness
1) Ignition "OFF".

2) Measure resistance between terminals 1 of the ISCA harness connector and 46 of the ECM harness connector

Specification : Approx. 0Q

3) Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
5. Check for short to ground in signal harness.
1) Ignition "OFF".

2) Measure resistance between terminal 1 of the ISCA harness connector and chassis ground

Specification : Infinite

3) Is resistance within the specification?

» 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.
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P Repair open or short in harness and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ecseocer
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(D TCs)" mode.

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions.

3. Read "DTC Status" parameter.

4. Is parameter displayed "History(Not Present) fault"?

» System performing to specification at this time. Clear the DTC.

» Go to the applicable troubleshooting procedure.



FLA -426 FUEL SYSTEM
[DTC P1506 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #1 |

COMPONENT LOCATION  ecsseoen

Refer to DTC P1505.

GENERAL DESCRIPTION cecsensoe
Refer to DTC P1505.
DTC DESCRIPTION caros1s0

ECM sets DTC P1506 if the ECM detects that the ISCA(OPEN) control circuit is short to battery.

DTC DETECTING CONDITION  &11esse

Item Detecting Condition Possible Cause

DTC Strategy * Driver stage check

Enable Conditions * Battery voltage > 10V * Short to battery in harness

Threshold Value » Short to battery * Contact resistance in connectors
¢ Faulty ISCA valve

Diagnostic Time * 05 sec.
MIL On Condition ¢ 2 Driving Cycles

SPECIFICATION  esccaea

Refer to DTC P1505.

SCHEMATIC DIAGRAM  ccssszes

Refer to DTC P1505.

SIGNAL WAVEFORM  eszeoiea
Refer to DTC P1505.

MONITOR DTC STATUS Eewassro

Refer to DTC P1505.

COMPONENT INSPECTION  ecacsseo
1. Ignition "OFF".
2. Disconnect ISCA connector.

3. Measure resistance between terminals 1 and 2 of the ISCA connector(Component side)

Specification : 14.9~16.1Q at 20C(68°F)
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<C126>

1. ISCA(Opening)
2. Battery Voltage
3. ISCA (Closing)

K15053

4. Is resistance within the specification?

» Go to next step as below.

» Check ISCA for contamination, deterioration, or damage. Substitute with a known-good ISCA and check for proper
operation. If the problem is corrected, replace ISCA and then go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  esc1is08

Refer to DTC P1505.

POWER SUPPLY CIRCUIT INSPECTION  &c7esno
1. Ignition "OFF".

2. Disconnect ISCA connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 2 of the ISCA harness connector and chassis ground.

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Signal Circuit Inspection” procedure.

» Check for an open or short to ground in the power supply circuit between the ISCA valve and fuel pump relay.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  essrsisc
1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 1 of the ISCA harness connector and chassis ground
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Specification : Approx. 3~4V

3. Is voltage within the specification?

» Thoroughly check connectors for loose or poor connections, bending, corrosion, contamination, deterioration, or
damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to next step as below.
4. Check for short to power in signal harness.
1) Ignition "OFF".
2) Disconnect ECM connector.
3) Ignition "ON".

4) Measure voltage between terminal 1 of the ISCA harness connector and chassis ground

Specification : Approx. 0V

5) Is voltage within the specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks
or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Repair short in harness and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eerrccor

Refer to DTC P1505.
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[DTC P1507 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #2 |

COMPONENT LOCATION  e71ososs

Refer to DTC P1505.

GENERAL DESCRIPTION esireea

Refer to DTC P1505.

DTC DESCRIPTION esoscsor

ECM sets DTC P1507 if the ECM detects that the ISCA(OPEN) control circuit is open or short to ground.

DTC DETECTING CONDITION  eossroac

Item Detecting Condition Possible Cause

DTC Strategy e Driver stage check « Open or short to ground in power

Enable Conditions » Battery voltage > 10V supply circuit of the ISCA valve

¢ Open or short to ground in power
supply circuit of the main relay

Diagnostic Time * 0.5 sec. * Contact resistance in connectors

MIL On Condition + 2 Driving Cycles * ISCA valve

Threshold Value » Short to ground or Line break

SPECIFICATION  esoztres

Refer to DTC P1505.

SCHEMATIC DIAGRAM  e:eioric

Refer to DTC P1505.

SIGNAL WAVEFORM  ersarcce

Refer to DTC P1505.

MONITOR DTC STATUS  esoorzes

Refer to DTC P1505.

COMPONENT INSPECTION  ersoeies
1. Ignition "OFF".
2. Disconnect ISCA connector.

3. Measure resistance between terminals 2 and 3 of the ISCA connector(Component side)

Specification : 17.0~18.2Q at 20°C(68°F)
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<C126>

1. ISCA(Opening)
2. Battery Voltage
3. ISCA (Closing)

K15073

4. |s resistance within the specification?

» Go to next step as below.

» CheckISCA for contamination, deterioration, ordamage. Substitute with a known-good ISCA and check for proper
operation. If the problem is corrected, replace ISCA and then go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  erezseze

Refer to DTC P1505.

POWER SUPPLY CIRCUIT INSPECTION  eaosoren
1. Ignition "OFF".

2. Disconnect ISCA connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 2 of the ISCA harness connector and chassis ground.

Specification : Approx. B+

5. Ignition "OFF"
6. Disconnect ECM connectors
7. Ignition "ON" & Engine "OFF"

8. Measure voltage between terminal 9 of the ECM harness connector(C133-1) and chassis ground

Specification : Approx. B+

9. Is voltage display near the specified value?

» With ignition "OFF", reconnect the ECM connectors. Then go to next step as below.
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» Check for an open or short to ground in the power supply circuit. Repair as necessary and go to "Verification of Vehicle
Repair" procedure

SIGNAL CIRCUIT INSPECTION  esrsier
1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 3 of the ISCA harness connector and chassis ground.

Specification : Approx. 0.5~0.6V

3. Is voltage within the specification?

» Thoroughly check connectors for loose or poor connections, 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.
4. Check for open in signal harness.
1) Ignition "OFF".

2) Measure resistance between terminals 3 of the ISCA harness connector and 47 of the ECM harness connector

Specification : Approx. 0Q

3) Is resistance within the specification?

» Go to next step as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
5. Check for short to ground in signal harness.
1) Ignition "OFF".

2) Measure resistance between terminal 3 of the ISCA harness connector and chassis ground.

Specification : Infinite

3) Is resistance within the specification?

» 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.
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» Repair open or short in harness and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eerccio

Refer to DTC P1505.
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[DTC P1508 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #2

COMPONENT LOCATION  essoceos

Refer to DTC P1505.

GENERAL DESCRIPTION  essaz00n

Refer to DTC P1505.

DTC DESCRIPTION  ezz0z841

ECM sets DTC P1508 if the ECM detects that the ISCA(CLOSE) control circuit is short to battery.

DTC DETECTING CONDITION  essorasr

e ECM controls idle speed with

Fail Safe predetermined value

MIL On Condition e 2 Driving Cycles

ltem Detecting Condition Possible Cause
DTC Strategy * Driver stage check
Enable Conditions * Battery voltage > 10V
Threshold Value e Short to battery * Short to battery in harness
Diagnostic Time . 0.5 sec. * Contact resistance in connectors

¢ Faulty ISCA valve

SPECIFICATION  ezsosrsr

Refer to DTC P1505.

SCHEMATIC DIAGRAM  &cs20aca

Refer to DTC P1505.

SIGNAL WAVEFORM  esscosmo

Refer to DTC P1505.

MONITOR DTC STATUS ecassar

Refer to DTC P1505.

COMPONENT INSPECTION  eaaseris

1. Ignition "OFF".

2. Disconnect ISCA connector.

3. Measure resistance between terminals 2 and 3 of the ISCA connector(Component side)
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Specification : 17.0~18.2Q at 20T(68°F)

<C126>

1. ISCA(Opening)
2. Battery Voltage
3. ISCA (Closing)

K15073

4. s resistance within the specification?

» Go to next step as below.

» Check ISCA for contamination, deterioration, or damage. Substitute with a known-good ISCA and check for proper
operation. If the problem is corrected, replace ISCA and then go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  es0222r

Refer to DTC P1505.

POWER SUPPLY CIRCUIT INSPECTION  ecrrans
1. Ignition "OFF".

2. Disconnect ISCA connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 2 of the ISCA harness connector and chassis ground.

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Signal Circuit Inspection" procedure.

» Check for an open or short to ground in the power supply circuit between the ISCA valve and fuel pump relay.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  essocsst

1. Ignition "ON" & Engine "OFF".

2. Measure voltage between terminal 3 of the ISCA harness connector and chassis ground

Specification : Approx. 0.5~0.6V

3. Is voltage within the specification?

» Thoroughly check connectors for loose or poor connections, bending, corrosion, contamination, deterioration, or
damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

» Go to next step as below.
4. Check for short to power in signal harness
1) Ignition "OFF".
2) Disconnect ECM connector
3) Ignition "ON"

4) Measure voltage between terminal 3 of the ISCA harness connector and chassis ground

Specification : Approx. 0V

5) Is voltage within the specification?

» Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks
or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

» Repair short in harness and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR csirssaz

Refer to DTC P1505.



FLA -436 FUEL SYSTEM
FUEL DELIVERY SYSTEM

COMPONENTS LOCATION ceoat7ess

1. Fuel Tank 6. Fuel Filler Hose

2. Fuel Pump (Including Fuel Filter and Fuel Pressure Regulator) 7. Leveling Hose

3. Fuel Sender 8. Fuel Vent Valve

4. Hose - Suction 9. 2-way Valve

5. Hose - Canister 10. Fuel Tank Pressure Sensor (FTPS)

EGOF203A
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FLA -437

FUEL PRESSURE TEST cassszes

1. PREPARING

1. Remove the rear seat cushion (Refer to ""BD"" group in
this SHOP MANUAL).

2. Open the service cover (A) under the rear seat cushion.

2. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector.

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.

Fuel Pump Connector

=

s
N

3. INSTALL THE SPECIAL SERVICE TOOL (SST) FOR MEASURING THE FUEL PRESSURE

1. Disconnect the fuel feed hose from the delivery pipe.

/N cauTION

SAE

09353-24100

N~

[
Fuel Feed Hose /

Cover the hose connection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line.

Install the Fuel Pressure Gage Adapter (09353-38000) between the delivery pipe and the fuel feed hose.
Connect the Fuel Pressure Gage Connector (09353-24000) to the Fuel Pressure Gage Adapter (09353-38000).
Connect the Fuel Pressure Gage and Hose (09353-24100) to Fuel Pressure Gage Connector (09353-24000).
Connect the fuel feed hose to the Fuel Pressure Gage Adapter (09353-38000).

EGOF204A
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4. INSPECT FUEL LEAKAGE ON CONNECTION

1. Connect the battery negative (-) terminal.
2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.

5. FUEL PRESURE TEST

1. Diconnect the negative (-) terminal from the battery.

2. Connect the fuel pump connector.

3. Connect the battery negative (-) terminal.

4. Start the engine and measure the fuel pressure atidle.

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.

Condition Probable Cause Supected Area
Clogged fuel filter Fuel filter
Fuel Pressure too low Fuel leak on the fuel-pressure

regulator that is assembled
on fuel pump because of poor | Fuel Pressure Regulator
seating of the fuel-pressure
regulator.

Sticking fuel pressure

Fuel Pressure too High
regulator

Fuel Pressure Regulator

5. Stop the engine and check for a change in the fuel pressure gauge reading.

After engine stops, the gage reading should hold for about 5 minutes

@ Observing the declination of the fuel pressure when the gage reading drops and perform the
necessary repairs using the table below.

Condition Probable Cause Supected Area
Fuel pressure drops
slowly after engine is Injector leak Injector
stopped

Fuel pressure drops
immediately after engine
is stopped

The check valve within the

. Fuel Pump
fuel pump is open

EWOF008Z
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6. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector.

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.

/)

7. REMOVE THE SPECIAL SERVICE TOOL (SST) AND CONNECT THE FUEL LINE

1. Disconnect the Fuel Pressure Gage and Hose (09353-24100) from the Fuel Pressure Gage Connector
(09353-24000).

2. Disconnect the Fuel Pressure Gage Connector (09353-24000) from the Fuel Pressure Gage Adapter
(09353-38000).

3. Disconnect the fuel feed hose from the Fuel Pressure Gage Adapter (09353-38000).

4. Disconnect the Fuel Pressure Gage Adapter (09353-38000) from the delivery pipe.

[\ 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.
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FLA -440

FUEL SYSTEM

FUEL INJECTOR

INSPECTION  &rroi30

1.  Measure resistance between the terminal 1 and 2 of
the injector.

EGOF205A

SPECIFICATION (RESISTANCE):

Temperature Resistance

(C) (f) ®)

20 4 12.2 ~ 12.3
0 32 13.3 ~ 13.5
20 68 14.4 ~ 14.6
40 104 15.5~15.7
60 140 16.6 ~ 16.8
30 176 17.7 ~ 17.9
100 212 18.8 ~ 19.0
120 248 19.9 ~ 201

2. Ifthe resistance is not within specification, replace the
injector



FUEL DELIVERY SYSTEM

FLA -441

FUEL PUMP (FP)

REMOVAL (INCLUDING FUEL FILTER AND
FUEL PRESSURE REGULATOR)  essooea

1. Remove the rear seat cushion (Refer to "BD" group in
this SHOP MANUAL).

2. Open the service cover (A) under the rear seat cush-
ion.
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3. Release the internal pressure of the fuel lines and
hoses as following:

a. Disconnectthe fuel pump assembly harness con-
nector (A).

b. Start the engine and wait until fuel in fuel line
is exhausted. After the engine stalls, turn the
ignition switch to OFF position.

c. Disconnect the negative (-) terminal from the bat-

tery.
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4. Disconnect the fuel feed line (B) and suction hose(C).

5.
6.

/!\ cAuTION

Cover the hose connection with a shop towel to
prevent splashing of fuel caused by residual pres-
sure in the fuel line

Unfasten the fuel pump assembly mounting bolts (D).

Remove the fuel pump assembly.

Fuel Pump Assembly

/
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FLA -442 FUEL SYSTEM
FUEL TANK

/! cAuTiON

Cover the hose connection with a shop towel to
prevent splashing offuel caused by residual pres-
sure in the fuel line

REMOVAL  esscosro

1. Remove the rear seat cushion (Referto ©* BD” group

in this SHOP MANUAL). 5. Lift the vehicle.
2. Open the service cover (A) under the rear seat cush- 6. Disconnect the hoses connected to the fuel tank.
ion.

7. Remove the muffler (A) (Refer to "EM" group in this
SHOP MANUAL).
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3. Release the internal pressure of the fuel lines and

hoses as following:

a. Disconnect the fuel pump assembly harness con- 8. Remove the fuel tank band (B) and remove the fuel
nector (A). tank (C).

b. Start the engine and wait until fuel in fuel line
is exhausted. After the engine stalls, turn the
ignition switch to OFF position.

c. Disconnect the negative (-) terminal from the bat-

tery.
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) )
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4. Disconnect the fuel feed line (B).



