Fuel System

GENERAL

GASOLINE ENGINE CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)
ENGINE COOLANT TEMPERATURE SENSOR
(ECTS)
MASS AIR FLOW SENSOR (MAFS)
INTAKE AIR TEMPERATURE (IAT) SENSOR
CAMSHAFT POSITION SENSOR (CMPS)
CRANKSHAFT POSITION SENSOR
OXYGEN SENSOR (HO2S)
KNOCK SENSOR (KS)

ELECTRONIC THROTTLE SYSTEM (ETS)
CONTINUOUS VARIABLE VALVE TIMING(CVVT)
SYSTEM

DTC TROUBLESHOOTING PROCEDURES

FUEL DELIVERY SYSTEM
FUEL LINE AND VAPOR LINE
INJECTOR
FUEL FILTER
FUEL PUMP (FP)

FUEL TANK
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SPECIFICATION  excespo2
FUEL DELIVERY SYSTEM
Iltems Specification
Feul Tank Capacity 70 lit (18.5U.S.gal, 15.4Imp.gal)
Fuel Return System Type Returnless
Fuel Filter Type High pressure type (Bulit in fuel pump assembly)
Fuel Pressure Regulator Type Bulit in fuel pump assembly
Regulated
Fuel Pressure | 343 * 5kpa (3.50 + 0.05 kgf/ )
Fuel Pump Type Electrical, In-tank type
Fuel - Cut Engine Speed 6800rpm
INPUT SENSORS
Specification
MASS AIR FLOW SENSOR (MAFS)
Test Condition APS1(V) APS2(V)
Type : Hot film type Not depressed | 0.58 ~ 0.93 0.29 ~ 0.36
Specification
Depressed fully 3.85~4.35 1.93 ~2.18
Test Condition OutputVVoItage MaSSkA;L Flow
V) (kg/h) HEATED OXYGEN SENSOR (HO2S)
ldle No load 1.0~13 10 ~ 11 ) )
Type: Zirconia sensor
Idle  A/C ON 12~14 15~ 18 Output Voltage: 0 ~ 1V
Specification(Heater)
THROTTLE POSITION SERNSOR Temperature Heater Resistance (Q)
Type : Variable resistor type ) Front Rear
Specification 18 ~ 28 3.3~41 33~41

Test Condition

Output Voltage (V)

Close Throttle (TPS1)

0.3 ~0.7

Wide Open Throttle
(TPS1)

4.45 ~ 4.85

INTAKE AIR TEMPERATURE SENSOR (IATS)

Type: Thremistor type

Test Condition

Output Voltage (V)

Close Throttle (TPS2)

43 ~ 47

Wide Open Throttle
(TPS2)

0.15 ~ 0.55

ACCELERATOR POSITION SENSOR

Input Voltage : 4.8 ~ 5.2V

Specification

Temperature () Resistance ()
-40(-40) 41.26 ~ 47.49
-10(14) 8.72 ~ 9.69
0(32) 5.50 ~ 6.05
10(50) 3.55 ~ 3.88
20(68) 2.35 ~ 254
30(86) 1.61 ~1.73
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80(176) 0.31 ~ 0.32

130(266) 0.087

ENGINE COOLANT TEMPERATURE SENSOR (ECTS)

Type: Thremistor type
Specification

Temperature () Resistance ( )
-40(-40) 48.14
-20(-4) 14.13 ~ 16.83

0(32) 5.79
20(68) 2.31 ~ 2.59
40(104) 1.15
60(140) 0.59
80(176) 0.32
100(176) 0.19
110(176) 0.15
120(176) 0.12

CVVT OIL TEMPERATURE SENSOR (OTS)

Type: Thremistor type
Specification

Temperature () Resistance ( )
-40(-40) 52.15
-30(-22) 28.82
-10(-14) 9.80

0(32) 6

20(68) 2.45
40(104) 1.10
50(122) 0.77
60(140) 0.54
70(158) 0.39
90(194) 0.22
100(212) 0.16
110(230) 0.13
120(248) 0.1
130(266) 0.08
140(284) 0.06
150(302) 0.05

KNOCK SENSOR

Type: Piezoelectric type

VEHICLE(or WHEEL) SPEED SENSOR
Type: Inductive type

CAMSHAFT POSITION SENSOR (CMPS)

Type: Hall effect sensor (Magnet Resistance Element
type)

Output voltage(V): 0 ~ 5
CRANKSHAFT POSITION SENSOR (CKPS)

Type: Hall effect sensor
Output voltage(V): 0 ~ 5

OUTPUT ACTUATORS

IDLE SPEED CONTROL ACTUATOR (ISCA)

Type: Electromagnetic type
Number: 4
Specification

Resistance ( )
13.8 ~ 15.2

Temperature ()
20 (68)

PURGE CONTROL SOLENOID VALVE (PCSV)

Type: Duty control typr
Specification

Temperature () Resistance ( )

20 (68) 19 ~ 22
IGNITION COIL
Type: Distibutorless Ignition type
Specification
Resistance
Temperature - : -
() Primary Coil Secondary Coil
Q) ()
20 (68) 0.56 ~ 0.68 6 ~8

ETS(ELECTRONIC THROTTLE SYSTEM) MOTOR

Type: DC motor
Specification

Resistance (£2)
12~18

Temperature ()
23 (73.4)
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CVVT OIL CONTROL VALVE(OCV)

Specification
Temperature ( ) Resistance (£2)
0 (32) 6.2 ~74
20 (68) 6.8 ~ 8.0
40 (104) 7.4 ~ 8.6
60 (140) 8.0~9.2
80 (176) 8.6 ~9.8
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SERVICE STANDARD

E2B4E7BA

A/C OFF

650+100

Basic Idle RPM (After warm up)
A/C ON

650+100

Ignition Timing(After warm up, at idle)

BTDC 10° + 5°

SEALANT

Engine Coolant Temperature Sensor(ECTS) assembly

LOCTITE 962T or equivalent

TIGHTENING TORQUE
ENGINE CONTROL SYSTEM

Items N-m kgf-m Ibf-ft
ECM Bracket Mounting Bolt 3.922 ~5.88 0.4 ~0.6 2.89 ~4.34
Heated Oxygen Sensor(Front) 34.32 ~44.13 3.5~45 25.32 ~32.55
Heated Oxygen Sensor(Rear) 34.32 ~44.13 35~45 25.32 ~ 32.55
Knock Sensor 16.67~25.5 1.7-2.6 12.3~18.8
Crankshaft Position Sensor (CKPS) 3.92 ~5.88 0.4 ~0.6 2.89 ~4.34
Camshaft Position Sensor (CMPS) 3.92 ~5.88 0.4 ~0.6 2.89 ~4.34
Engine Coolant Temperature Sensor (ECTS) 29.42 ~ 39.23 3.0~4.0 21.67 ~ 28.9
Mass Air Flow Sensor (MAFS) 3.92~5.88 0.4 ~0.6 2.89 ~4.34
CVVT Oil Temperature Sensor(OTS) 19.61~39.23 2.0~4.0 14.47~28.9
CVVT Oil Control Valve(OCV) 9.8~11.77 1.0~1.2 7.23~8.69
Ignition Coll 19.61~39.23 2.0~4.0 14.47~28.9
Purge Control Solenoid Valve(PCSV) 3.92 ~5.88 0.4 ~0.6 2.89 ~4.34
FUEL DELIVERY SYSTEM
Items N-m kgf-m Ibf-ft
39.23 ~ 53.94 4.0~55 28.9 ~ 39.8
Delivery Pipe Mounting Bolt 19.61 ~ 24.52 2.0~-25 14.47 ~ 18.08
Fuel Pump & Guage Plate Mounting Bolt 1.96 ~ 2.94 0.2~0.3 1.45 ~2.17
Two-way Valve Mounting Bolt 1.96 ~ 2.94 0.2~0.3 1.45 ~2.17
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SPECIAL SERVICE TOOLS

EA75BD2A

Tool (Number and name)

lllustration

Application

09353-24100
Fuel Pressure Gauge

KFRE993A

Measuring the fuel line pressure

09353-38000
Fuel Pressure Gauge Adapter

KFREG601A

Connecting between the delivery
pipe and fuel feed line

09353-24000
Fuel Pressure Gauge Connector

KFRE003C

Connecting between Fuel Pressure
Gauge (09353-24100) and

Fuel Pressure Gauge Adapter
(09353-38000)




FL -8

FUEL SYSTEM

BASIC TROUBLESHOOTING  caseress

BASIC TROUBLESHOOTING GUIDE

|1

| Bring Vehicle to Workshop

2

| Analyze Customer's Problem

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

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

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

NOTE

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

| Confirm the Inspection Procedure for the System or Part

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

| 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".

| Inspect Vehicle Visually

Go to Step 11, if you recognize the problem.

| Recreate (Simulate) Symptoms the DTC

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

| Confirm Symptoms of Problem

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

| Recreate (Simulate) Symptom

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

10

| Check the DTC

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

11

| Perform troubleshooting procedure for DTC

13

| Confirmation test

|
| 12
|
| 14

|
|Adjust or repair the vehicle |
|
|

| END

LW8F1001
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CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

(1) VIN:

(I Production Date:

(1) Odometer Reading: (km)

2. SYMPTOMS

O Unable to start

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

1 Difficult to start

1 Engine turns over slowly [ Other

1 Poor idling

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

[ Engine stall

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

1 Shifting from N to D-range

O Other

1 Others

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

3. ENVIRONMENT

Problem frequency

O Constant [0 Sometimes (
1 Other

) & Once only

Weather

1 Fine 1 Cloudy (1 Rainy 1 Snowy 1 Other

Outdoor temperature

Approx. °CI°F

Place

O Highway 1 Suburbs 1 Inner City 1 Uphill 3 Downbhill
1 Rough road 1 Other

Engine temperature

1 Cold ™ Warming up 1 After warming up [ Any temperature

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator

Lamp)

0 Remains ON [ Sometimes lights up 1 Does not light

DTC

J Normal 3 DTC ( )
O Freeze Frame Data
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

(L] NOTE

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

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

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

1. Clear Diagnostic Trouble Code (DTC).

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

BFGE321A

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

E

o

o e

o e

Repair or replace the component that has a problem.

Verify that the problem has disappeared with the road
test.

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

€3 WARNING

Strong vibration may break sensors, actuators or
relays

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

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

€3 WARNING

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

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

€9 WARNING

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

SIMULATING ELECTRICAL LOAD
Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, etc.).
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CONNECTOR INSPECTION PROCEDURE d.

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

BFGEO15F e.

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

BFGE015G

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

O\(: 2.

BFGEO15H

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

BFGEO15I

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

BFGE015J

(LI NoTE

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

tester lead.

Checking Point for Connector

co N

While the connector is connected:

Hold the connector, check connecting condition
and locking efficiency.

When the connector is disconnected:

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

Check terminal tightening condition:

Insert a spare male terminal into a female ter-
minal, and then check terminal tightening condi-
tions.
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d. Pulllightly on individual wires to ensure that each
wire is secured in the terminal.

BFGEO015K

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

[LJ| NOTE

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

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

WIRE HARNESS INSPECTION PROCEDURE

1.

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

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

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

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

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

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

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

e CHECK OPEN CIRCUIT

1.

Procedures for Open Circuit
e Continuity Check
« Voltage Check

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

ECM
SENSOR

WIIIH[fii}[Z 2}

© (B) QY

BFGE501A

Continuity Check Method

(L] NOTE

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

Specification (Resistance)

1Q orless — Normal Circuit

1 or Higher - Open Circuit

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

In [FIG.2.] the measured resistance of line 1 and
2is higherthan 1 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.

JEVAE! 1 1
:H: ECM

2 2 2
© (8) (G

SENSOR

BFGE501B

b. Disconnect connector (B), and measure for resis-
tance between connector (C) and (B1) and be-
tween (B2) and (A) as shown in [FIG. 3].
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In this case the measured resistance between
connector (C) and (B1) is higherthan1 and the
open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

§2° (10

1,1 1 1

2 2 2 2 ECM
© (B1) (82 (A)
SENSOR

BFGE501C

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

The measured voltage of each connector is 5V,

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

ECM

SENSOR

O

(©)

BFGES501D

e CHECK SHORT CIRCUIT

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

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

ECM

SENSOR

BFGES501E

2. Continuity Check Method (with Chassis Ground)

[L|NOTE

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

Specification (Resistance)

1Q orless — Short to Ground Circuit

1 or Higher - Normal Circuit

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

The measured resistance of line 1 and 2 in this ex-
ample is below 1 Q and higherthan1 respectively.
Specifically the short to ground circuit is line 1 (Line 2
is normal). To find exact broken point, check the sub
line of line 1 as described in the folowing step.

ECM

2
(A
SENSOR

BFGE501F

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

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

§)° (10

peinirsin]

© (B1) (B2) QY
SENSOR

[

BFGE501G
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SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Unable to start 1. Test the battery
(Engine does not turn over) 2. Te;t Fhe starter .
3. Inhibitor switch (A/T) or clutch switch (M/T)
1. Test the battery DTC :
Low compression
2. Check the fuel pressure .
Unable to start T S Intake air leaks
. 3. Check the ignition circuit
(Incomplete combustion) . . . Slipped or broken
4. Troubleshooting the immobilizer system (In timing belt
case 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) )
- A Contaminated fuel
4. Check the ignition circuit S
Weak ignition spark
1. Check the fuel pressure
2. Check the Injector DTC
Poor idling 3. Check the long term fuel trim and short term fuel Low compression
(Rough, unstable or trim (Refer to CUSTOMER DATASTREAM) Intake air leaks
incorrect Idle) 4. Check the ETS 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 ETS circuit (Check DTC) )
o LA Contaminated fuel
4. Check the ignition circuit Weak ianition 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 Weak ignition spark
trim (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

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

1. Check customer’s driving habits
 Is A/C on full time or the defroster mode on?
 Are tires at correct pressure? DTC
* |s excessively heavy load being carried? Low compression
* Is acceleration too much, too often? P
Poor fuel economy Intake air leaks
2. Check the fuel pressure Contarnm_a_ted fuel
3. Check the injector Weak ignition spark
4. Test the exhaust system for a possible restriction
5. Check the ECT sensor and circuit
1. Inspect the fuel filler hose/pipe
» Pinched, kinked or blocked? Malfunctioning gas
Hard to refueling * Filler hose is torn station filling nozzle (If
: . this problem occurs at
(Gverflow during refueling) 2. Inspect the fuel tank vapor vent hose between a specific gas station

during refueling)
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GASOLINE ENGINE
CONTROL SYSTEM

DESCRIPTION

E208FFDD

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

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

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

(L] NOTE

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

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

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

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

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

MALFUNCTION INDICATOR LAMP (MIL)
[EOBD]

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

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

(L] NOTE

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

Malfunction Indicator
Lamp (MIL)

EFRF601P

[NON-EOBD]

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

Faults with the following items will illuminate the MIL
« Heated oxygen sensor (HO2S)
e Mass Air Flow sensor (MAFS)
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» Throttle position sensor (TPS)

» Engine coolant temperature sensor (ECTS)
* Idle speed control actuator (ISCA)

* Injectors

« ECM

(L] NOTE

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

Malfunction Indicator
Lamp (MIL)

EFRF601P

[INSPECTION]

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

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

SELF-DIAGNOSIS

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

[LJ| NOTE

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

(Healing counter)

w{

pattern
Ignition Oﬂ!J || || || L || L
Driving | 1 - i 1 . 1
cycle I 1 I 1 I 1 I 1 — 1 I 1 I
1 1 1 1 1 1 1 1 1 1 1 1
Malfunction | | T T 1 | I ] 1 [ I 1 1
! 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
FLC ! 1 1 1 1 ] | | 1 1 1 1 1
(Fault counter) |_|_|_:_ 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
L 1 T T T ] T T ] I
off ¥ 1 1 1 ] 1 1 1 1
1 1 1 1 1 1 1 1
HLC I 1 L L L L L 1
1 1 1
1 1
1
[
1

|
|
Warmup | | : 1
cycle I | |
Fault | f
memory T T T T T T T T T T
| | | | | | | | |
Freeze | T T T T T T T T T
frame !

LGGE150A

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

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

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

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

ltems

Fail-Safe operation

Mass Air Flow Sensor(MAFS)

Replace it with TPS

Throttle Position Sensor(TPS)

Replace it with MAFS

Intake Air Temperature Sensor(IATS)

Replace it with ECTS

Engine Control Temperature Sensor(ECTS)

Replace it with IATS

Camshaft Position Sensor(CMPS)

Riding enabled/Starting enabled/Knocking control prohibited

Crankshaft Position Sensor(CKPS)

Engine stall on riding, Restart enabled(50%)

Oxygen Sensor

Open loop control

Idle Speed control Actuator(ISA)

Poor idling, Engine stall, RPM rising

Electronic Throttle System(ETS)

RPM above 1600rpm prohibited

Knock Sensor

Knocking control disabled

Injector

Poor idling, Engine stall

Ignition Coill

Poor idling, Engine stall
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ACTUATOR TEST

2. Turn the ignition switch OFF.

The ACTUATOR TEST mode is to check if the relay, valve, 3. Connect the Hi-Scan(or Pro) to the DLC connector.

actuator and so on are operated normally.

Before removing parts to inspect or replace them, perform- 4. Turn the ignition switch ON.

ing the Actuator test is recommanded.

Perform the ACTUATOR TEST according to the below pro- 5. According to the display on tester, select the ACTUA-
TOR TEST mode and perform it.

cedures.

1. Warm up the engine.

ITEMS TEST METHOD TEST CONDITION
Injector (Cyl.1) Stop operating Engine run
Injector (Cyl.2) Stop operating Engine run
Injector (Cyl.3) Stop operating Engine run
Injector (Cyl.4) Stop operating Engine run

MIL(Engine check)

Operating by force

IG ON/Engine stop

Fuel pump relay

Operating by force

IG ON/Engine stop

A/C compressor relay

Operating by force

IG ON/Engine stop

Fan relay(High)

Operating by force

IG ON/Engine stop

Fan relay(Low)

Operating by force

IG ON/Engine stop

Main relay

Operating by force

IG ON/Engine stop

Purge control solenoid valve(PCSV)

Operating by force

IG ON/Engine stop

IG coil(Cyl.1)

Operating by force

IG ON/Engine stop

IG coil(Cyl.2)

Operating by force

IG ON/Engine stop

IG coil(Cyl.3)

Operating by force

IG ON/Engine stop

IG coil(Cyl.4)

Operating by force

IG ON/Engine stop

Cooling PWM

Operating by force

IG ON/Engine stop

Electronic throttle control motor

Operating by force

IG ON/Engine stop
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SCHEMATIC DIAGRAM  eeseeacs

IG COIL
i -
Fuel Tank % /j
Fuel Pump D J
APS
= ] Canister
— PCSV
D
"
2]
HO2S (FR) \-/_\ﬁ MAFS
= 1 Knock Sensor ETS
HO2S (RR)
CKP [ 0
|
l I o %
Acclerator Position Sensor (APS) Injector
Mass Air Flow Sensor (MAFS) B — > lanition Coil
Intake Air Temp. Sensor (IATS) E 9 :
Engine Coolant Temp. Sensor (ECTS) ETS Motlor
Crankshaft Position Sensor (CKPS) CVVT Qil Control Valve
Camshaft Position Sensor (CMPS) C (OCV)
Knock Sensor > > | Purge Control Solenoid
Heated Oxygen Sensor (Front) Valve (PCSV)
Heated Oxygen Sensor (Rear)
CVVT Oil Temp. Sensor (OTS) M
Wheel Speed Sensor or Vehicle Speed Sensor| — 3 — >

EFRFO084A
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COMPONENTS LOCATION

E8C2BBFB

10

(o]
=
[e)]

1915

13 23

” Vi Ny e

v:

(g
v‘\né\

e
)
\

)L
=
A
7

T
hMUQ\ i)

20 21

22

N R~LWNE

9.
10.
11.

Mass Air Flow Sensor (MAFS)

Intake Air Temperature Sensor (IATS)
Engine Coolant Temperature Sensor (ECTS)
Camshatft Position Sensor (CMPS)
Crankshaft Position Sensor (CKPS)
Heated Oxygen Sensor (Front)
Accelerator Position Sensor (APS)
Injector

Electronic Throttle Body

Wheel Speed Sensor (WSS)

Knock Sensor

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Ignition Switch

Engine Control Moduel (ECM)

Purge Control Solenoid Valve (PCSV)
Main Relay

Ignition Coil

Data Link Connector (DLC)

Heated Oxygen Sensor (Rear)

Fuel Pump Relay

CVVT Oil Control Valve (OCV)
CVVT Oil Temperature Sensor (OTS)
Multi-purpose Check Connector
Vehicle Speed Sensor (VSS)

EFRFO0O1E
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[1] Mass Air Flow Sensor (MAFS)
[2] Intake Air Temperature Sensor (IATS)

[3] Engine Coolant Temperature Sensor (ECTS)

MAFS & IATS

KFREO16E

KFRE009B

[5] Crankshaft Position Sensor (CKPS)

[4] Camshaft Position Sensor (CMPS)
i

& al
sy
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CMPS

KFRE006B

KFRE005B

HO2S (B1/S1)

EFRFO011B
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[10] Wheel Speed Sensor (WSS)

[11] Knock Sensor (KS)

N {
VA@
b
® g

% \ Wheel Speed Sensor
THS ( =
X A \ B
A \
ﬁ

EFRF042B

EFRF014B

[14] Purge Control Solenoid Valve (PCSV)

KFRE008B

[16] Ignition Coil

[15] Main Relay
[19] Fuel Pump Relay

KFREO012B

EFRF019B
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[9] Electronic Throttle Body

[7] Accelerator Position Sensor (APS)

e

\ |
— =\

\/@/

EFRF010B

Multi-purpose
check connector

EFRFO07A
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[23] Vehicle Speed Sensor (VSS)

Vehicle Speed Sensor\

EFRFO007I
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ENGINE CONTROL MODULE
(ECM)

ENGINE CONTROL MODULE  eszs6re0

1. ECM HARNESS CONNECTOR

94 [93 9219119089 (88|87 |86|85)|84|83[82]81[80]|79

72171170169 |68)|67|66]|65]|64|63]62]|61|[60)59]58]57

50 [49[48 )| 47|46 |45[44 |43 |142|41]|40|139([38)37]36]35

28 127126 25[(24 (23] 22| 21| 20| 19| 18| 17| 16] 15|14 | 13

ECM ASSEMBLY
——
off—Ff——————————
76 | 75] 74 Hee0f—=3
54 | 53| 52 %mﬂé
32 | 31| 30 o ——————a
10]o]s

ECM Harness side Connector

2. ECM TERMINAL FUNCTION

EFRF0O08P

Pin Description Connected to Remark
1 | Power ground Chassis ground

2 | Battery voltage after ignition key supply Ignition key

3 | Power ground Chassis ground

4 | Battery voltage after ignition key supply Main relay

5 | ECM ground Chassis ground

6 | Direct battery voltage supply Battery(+)

Ignition coil for CYL. 4(with immobilizer)

Ignition coil for CYL. 1(without immobilizer) or

Ignition coil (CYL. 1 or 4)

8 | Ignition shield ground

Ignition coil (CYL. 1, 2, 3, 4)

9 | MAFS  IATS ground MAFS & IATS
10 | MAFS  IATS ground MAFS & IATS
11 | Mass air flow sensor signal input MAFS

12 | Accelerator position sensor2(APS2) ground APS

13 ,Sb\i;clfgleir?:)czjrt position sensor2(APS2) APS

14 | Engine coolant temperature (ECTS) ground ECTS

15 | ECTS signal input ECTS

16 | HO2S (Bankl/Sensorl) ground

HO2S (Bankl/Sensorl)

17 | HO2S (Bank1/Sensorl) signal input

HO2S (Bankl/Sensorl)

18 Intake air temperature sensor (IATS)

Intake air temperature sensor (IATS)

signal input
19 | Accelerator position sensor1(APS1) ground APS
20 Accelerator position sensorl(APS1) APS

signal input

21 | Knock sensor ground

Knock sensor
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Pin Description Connected to Remark
22 | Knock sensor signal input Knock sensor

23 | TPS supply (+5V) Electronic Throttle System module
24 ,:\Ssglli(rfgi;) position sensorl(APS1) APS

25 | Injector for CYL. 1 Injector (CYL.1)

26 | Injector for CYL. 3 Injector (CYL.3)

27 | Injector for CYL. 4 Injector (CYL.4)

28 | Injector for CYL. 2 Injector (CYL.2)

29 | oniton col fo CYL. 2(with mmebiizery | 97on coil (CYL.3 or 2

30 | Power steering sensor ground Ignition coil (CYL. 3 or 2)

31 - -

32 - -

33 - -

34 - -

35 | A/C pressure transducer signal input A/C pressure transducer

36 | Fuel level gauge signal input Fuel level gauge

37 | CVVT oil temperature sensor (OTS) ground CVVT oil temperature sensor (OTS)
38 | HO2S (Bankl/Sensor2) signal input HO2S (Bankl/Sensor2)

39 | HO2S (Bankl/Sensor2) ground HO2S (Bankl/Sensor2)

40 gz;/r\gl— ic;]ilpfﬁmperature sensor (OTS) CVVT oil temperature sensor (OTS)
41 | Throttle position sensorl signal input Electronic Throttle System module
42 | Throttle position sensor ground Electronic Throttle System module
43 - -

44 - -

45 - -

46 - -

47 ,SAuc;Fe)lls(rf;c\);) position sensorl(APS2) APS

48 | Sensor supply (+5V) tF:Z\r/]v:(;us(,:t:fr’g sensor, A/C pressure
49 | A/C pressure switch signal input A/C pressure switch

50 - -
S O oo | it cof (L. 4 or 1)

52 | Power steering sensor signal input Power steering sensor

53 \\//\g;wei(:ellezSEs:eddS;gerr‘glc):rZirgngllzss unit or ABS unit or Vehicle speed sensor
54 | Power steering pressure switch signal input Power steering pressure switch

55 | Wheel speed sensor (+) inductive signal Wheel speed sensor without ABS
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Pin Description Connected to Remark
56 | Wheel speed sensor (-) inductive signal Wheel speed sensor without ABS
57 | A/IC pressure transducer ground AJC pressure transducer

58 | Cruise control switch signal Steering wheel

59 | Cruise control switch ground Steering wheel

60 | A/C request switch signal input A/C request switch

61 | Alternator FR signal input Alternator

62 | A/IC compressor switch signal input A/C compressor

63 | Fuel consumption signal Cluster

64 | Main relay control Main relay

65 | PWM fan control Fan control unit

66 | CVVT oil control valve(OCV) control CVVT oil control valve (OCV)
67 | PCSV control PCSV

68 - -

69 | Immobilizer lamp output Immobilizer lamp

70 | Electric fuel pump relay control Electric fuel pump relay

71 | ETS Motor output 1 ETS Motor

72 | ETS Motor output 2 ETS Motor

7o | omon o for 1L 2ot b | i o (o1 2 19
74 | Brake test switch signal input Brake test switch

75 | Immobilizer data line Immobilizer

76 | Diagnostic data line (K-line) Data Link Connector(DLC)
77 | CAN [High] ABS Control module

78 | CAN [Low] ABS Control module

79 | Camshaft position sensor (CMPS) ground CMPS

80 | Camshaft position sensor (CMPS) signal input | CMPS

81 | Crankshaft position sensor (CKPS) ground CKPS

82 g;r;lTsit;?Jfltjtposition sensor (CKPS) CKPS

83 | Brake light switch signal input Brake light switch

84 | Clutch switch signal input Clutch switch

85 | Throttle position PWM output EPS control module

86 | Engine speed signal output Tachometer

87 | A/IC compressor relay control output A/C compressor relay

88 | Cooling fan relay-High control output Cooling fan relay

89 | Cruise lamp control Cluster

90 | Cruise set lamp control Cluster

91 - -

92 | Malfunction indicator lamp(MIL) output Malfunction indicator lamp(MIL)
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Pin Description Connected to Remark
93 | HO2S heater (Bankl/Sensorl) HO2S heater (Bank1l/Sensorl)

94 | HO2S heater (Bankl1l/Sensor2) HO2S heater (Bank1l/Sensor2)
3. ECM TERMINAL INPUT/OUTPUT SIGNAL
_ o _ Input, Output value
Pin Description Vehicle State Remark
Type Range
1 | Power ground Idle DC Max. 50 mV
5 Battery voltage after ignition IG OFF DC Max. 0.5V
key supply IG ON DC V bat
3 | Power ground Idle DC Max. 50 mV
4 | Battery voltage after ignition IG OFF DC Max. 1.0V
key supply IG ON DC V bat
5 | ECM ground Idle DC Max. 50 mV
_ IG off Current 1.0mV
6 | Direct battery voltage supply
Always DC V bat
Ignition coil for CYL. 1(without 1st voltage:
7 | immobilizer) or Ignition coil for Idle Pulse 300~400V
CYL. 4(with immobilizer) ON voltage: Max. 2V
8 | Ignition shield ground Idle DC Max. 50 mV
9 | MAFS IATS ground Idle DC Max. 50 mV
) ] ) Idle 0~ 2.0V
10 | Mass air flow sensor signal input Analog
3000 rpm 1.0 ~ 45V
iti CT Min. 4V
11 T_hrottle_ position sensor2 Analog
signal input W.0.T 0.25 ~ 0.9V
Accelerator position
12 sensor2(APS2) ground Idle DC Max. 50 mV
Accelerator position C.T 03 ~0.9V
13 . . Analog
sensor2(APS2) signal input WO.T 15 ~ 3.0V
Engine coolant temperature
14 (ECTS) ground Idle DC Max. 50 mV
15 | ECTS signal input Engine run DC 0.5V ~4.5V
16 | HO2S (Bankl/Sensorl) ground Idle DC Max. 50 mV
Rich: 0.6 1.0V
17 HO2S _(Bankl/Sensorl) Engine run Analog
signal input Lean: 0 ~ 0.4V
Intake air temperature sensor :
18 (IATS) signal input Engine run Analog 0 ~ 5.0v
Accelerator position
19 sensorl(APS1) ground Idle DC Max. 50 mV
Accelerator position CT 0.3 ~0.9v
20 : : Analog
sensorl(APS1) signal input WO.T 4.0 ~ 4.8V
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_ o ) Input, Output value
Pin Description Vehicle State Remark
Type Range
21 | Knock sensor ground Idle DC Max. 50 mV
] ] Normal Voltage 2.0 ~ 3.0v
22 | Knock sensor signal input :
Knocking Frequency Frequency change
IG OFF DC Max. 0.5V
23 | TPS supply (+5V)
IG ON DC 49 ~ 5.1V
24 Accelerator position IG OFF DC Max. 0.5V
sensor1(APS1) supply(+5V) IG ON DC 4.9 ~ 5.1V
High: V bat
25 | Injector for CYL. 1 Idle Pulse Low: Max. 1.0V
Peak volt-
age:Max.80V
High: V bat
26 | Injector for CYL. 3 Idle Pulse Low: Max. 1.0V
Peak volt-
age:Max.80V
High: V bat
27 | Injector for CYL. 4 Idle Pulse Low: Max. 1.0V
Peak volt-
age:Max.80V
High: V bat
28 | Injector for CYL. 2 Idle Pulse Low: Max. 1.0V
Peak volt-
age:Max.80V
Ignition coil for CYL. 3(without 1st voltage:
29 | immobilizer) or Ignition coil for Idle Pulse 300~400V
30 | Power steering sensor ground Idle DC Max. 50 mV
31 -
32 -
33 -
34 -
35 | A/C pressure transducer Idle DC 0.4 ~ 4.6V
signal input
36 | Fuel level gauge signal input
CVVT oil temperature sensor
37 (OTS) ground Idle DC Max. 50 mV
Rich: 0.6 1.0V
38 H.OZS .(Bank1/Sensor2) Engine run Analog
signal input Lean: 0 ~ 0.4V
39 | HO2S (Bank1/Sensor2) ground Idle DC Max. 50 mV
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Input, Output value

Pin Description Vehicle State Remark
Type Range
CVVT oil temperature sensor
40 (OTS) signal input Idle Analog 0.5 ~ 45V
iti CT Min. 4V
a1 T.hrottlt_a position sensorl Analog
signal input W.0.T 0.25 ~ 0.9V
42 | Throttle position sensor ground Idle DC Max. 50 mV
43 -
44 -
45 -
46 -
47 Accelerator position IG OFF DC Max. 0.5V
sensor1(APS2) supply(+5V) IG ON DC 4.9 ~ 5.1V
IG OFF DC Max. 0.5V
48 | Sensor supply (+5V)
IG ON DC 49 ~ 5.1V
) . . DC Low: Max.1.0V
49 | A/C pressure switch signal input Idle -
DC High:V bat
50 -
Ignition coil for CYL. 4(without 1st voltage:
51 | immobilizer) or Ignition coil for Idle Pulse 300~400V
CYL. 1(with immobilizer) ON voltage: Max. 2V
52 | Power steering sensor signal input Idle DC 0.4 ~ 4.6V
Wheel speed signal input from
53 | ABS unit or Vehicle speed
sensor signal
i i Low: Max.1.0V
54 Ppwer steering pressure switch dle DC
signal input High:V bat
55 _Wheel_ spe_ed sensor (+) Vehicle run Sine wave Min. 0.2V
inductive signal
56 | Wheel speed sensor () Vehicle run Sine wave Min. 0.2V
inductive signal
57 | A/C pressure transducer ground Idle DC Max. 50 mV
Cruise SW ON Min. 4.9V
_ _ Resume / Accel 2.0~ 2.2V
58 | Cruise control switch DC
Set / Coast 0.7 ~ 0.8V
Cancel Max. 50mV
59 | Cruise control switch ground Idle DC Max. 50mV
. . . A/C OFF Max. 1.0V
60 | A/C request switch signal input DC
A/C ON V bat
) ) Low: Max.1.5V
61 | Alternator FR signal input Idle Pulse

High:V bat
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Input, Output value

Pin Description Vehicle State Remark
Type Range
62 | AIC compressor switch AIC OFF bC Max. 1.0V
signal input A/C ON V bat
. ) High: V bat
63 | Fuel consumption signal Idle Pulse
Low: Max. 0.5V
) Relay OFF Max. 1.0V
64 | Main relay control DC
Relay ON V bat
High: V bat
65 | PWM fan control A/C ON Pulse
Low: Max. 0.5V
i High: V bat
66 CVVT oil control valve(OCV) dle Pulse g
control Low: Max. 1.0V
67 -
68 -
N Lamp off DC V bat
69 | Immobilizer lamp output
Lamp on DC Max. 1.0V
) Relay OFF DC Max. 1.0V
70 | Electric fuel pump relay control
Relay ON DC V bat
High: V bat
71 | ETS Motor output 1 Idle PULSE
Low: Max. 1.0V
High: V bat
72 | ETS Motor output 2 Idle Pulse
Low: Max. 1.0V
Ignition coil for CYL. 2(without 1st voltage:
73 | immobilizer) or Ignition coil for dle Pulse 300~400V
) _ ) OFF High: V bat
74 | Brake test switch signal input DC

ON

Low: Max. 0.5V
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_ o _ Input, Output value
Pin Description Vehicle State Remark
Type Range
. . High: Min. 8.5V
75 | Immobilizer data line After IG ON Pulse
Low: Max. 3.5V
High: above V
o batx70%
Receiving Pulse
Low: below V
. ) ) . batx30%
76 | Diagnostic data line (K-line) :
High: above V
. batx80%
Sending Pulse
Low: below V
batx20%
) RECESSIVE 20~30V
77 | CAN [High] Pulse
DOMINANT 275 ~45V
RECESSIVE 20~30V
78 | CAN [Low] Pulse
DOMINANT 05~225V
Camshaft position sensor
79 (CMPS) ground Idle DC Max. 50mV
Camshaft position sensor . High: Vcc
80 (CMPS) signal input Engine run Pulse Low: Max. 0.5V
Crankshaft position sensor
81 (CKPS) ground Idle DC Max. 50 mV
Crankshaft position sensor . High: Vce
82 | (ckPs) signal input Engine run Pulse Low: Max. 0.5V
) . ) . OFF High: V bat
83 | Brake light switch signal input DC
ON Low: Max. 0.5V
84 | Clutch switch signal input
N High: V bat
85 | Throttle position PWM output Idle Pulse
Low: Max. 0.5V
High: V bat
86 | Engine speed signal output Idle Pulse Low: Max. 0.5V
Idle = 20 ~ 26Hz
g7 | AIC compressor relay control A/C OFF DC V bat
output A/C ON DC Max. 1.0V
gg | Cooling fan relay-High control Relay OFF DC V bat
output Relay ON DC Max. 1.0V
_ Lamp OFF V bat
89 | Cruise lamp control output DC
Lamp ON Max. 1.0V
_ Lamp OFF V bat
90 | Cruise set lamp control output DC
Lamp ON Max. 1.0V

91
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_ o ) Input, Output value
Pin Description Vehicle State Remark
Type Range
o | Malfunction indicator lamp(MIL) MIL OFF bC V bat
output MIL ON Max. 1.0V
. High: V bat
93 | HO2S heater (Bank1/Sensorl) Engine run Pulse
Low: 0~05V
_ High: V bat
94 | HO2S heater (Bank1/Sensor2) Engine run Pulse

Low: Max. 1.0V
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CIRCUIT DIAGRAM

EEFC80C5
0.474F IG COIL
i
1 ECM
—H{ 8 - 1G COIL SHIELD GND
cYL4
2 [7 - 1G COIL OUTPUT 4
1
w—‘i » After Main Relay
cYL2
2 [29-1G coIL OUTPUT 2
1
cyLA
2 e
{51-1G coiL ouTPUT 1
1
CYL3AN
2 [73-1G coIL ouTPUT 3

[6 - BATTERY VOLTAGE

[1-ECMGND
/ =
i~ (3-ECMGND
N ~ {5-ECMGND
KEY > POWER
GND___If5. 16 KEY SUPPLY
Main Relay
Ignition Switch ::“_o/fc &7 (4 - BATTERY VOLTAGE AFTER MAIN RELAY
86—<‘>:/\|ASDA/:T & (64 - MAIN RELAY CONTROL
Knock Sensor
I:l ! {21 - KNOCK SENSOR GND
2 [22 - KNOCK SENSOR SIGNAL
Camshaft Position Sensor
2 [79- GND
@ o {80 - CAMSHAFT POSITION SENSOR SIGNAL
1
Oil Temperature Sensor
5 _
1 |37 - GND
I—Z [40 - OIL TEMPERATURE SENSOR SIGNAL
Fuel Pump Relay
| . > Fuel Pump
{70 - FUEL PUMP RELAY CONTROL SIGNAL
AIC Comp. A/Con Comp. Relay
After Main Relay E%j [87 - AICON COMP. RELAY CONTROL SIGNAL
Blower Motor Relay
Motor
BATTERY <——o/|/c — I

IG ON 4—_¢\:§j__|_

—o/o—l ||
Blower SW

O
A/C SW

A/C CONTROL
MODULE

[49 - A/C SW SIGNAL INPUT

EGO - A/IC REQUEST SW SIGNAL INPUT

EGZ - AIC COMP. SW SIGNAL INPUT

EFRFO53A



FL -38

FUEL SYSTEM

WHEEL
SPEED
SENSOR

ECM

MIL
® » IG ON

Accelerator Position Sensor(APS)

[92 - MIL CONTORL

[24 - APS1 SUPPLY

{20 - APS1 SIGNAL

{19 - APS1 GND

[47 - APS2 SUPPLY

{13 - APS2 SIGNAL

[12 - APS2 GND

- Fan Control Unit
Immobilizer

[65 - FAN CONTROL

ﬁg + oo
» After Main Relay

Immobilizer Lamp

E75 - IMMOBILIZER DATA LINE

@

» Battery

Engine Coolant Temp. Sensor

E69 - IMMOBILIZER LAMP

E.S - ENGINE COOLANT
TEMPERATURE SENSOR SIGNAL

1
i:% 5 > to Cluster

3

HO2S (B1/S2)

7 » After Main Relay

{14 - GND

3

[94 - HO2S HEATER (B1/S2)

2

2

(38 - HO2S SIGNAL (B1/S2)

1

HO2S (B1/S1)

7 » After Main Relay

[39-GND

3

{93 - HO2S HEATER (B1/S1)

2

2

[17 - HO2S SIGNAL (B1/S1)

1

{16 - GND

ABS Control Unitor
Vehicle speed sensor

E53 - VEHICLE SPEED SENSOR SIGNAL

D

(55 - WHEEL SPEED SENSOR(+)

Crankshaft Position Sensor

(56 - WHEEL SPEED SENSOR(-)

{81-GND

D@S

7 » After Main Relay

E82 - CRANKSHAFT POSITION
SENSOR SIGNAL

EFRF054A
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Mass Air Sensor

R— After Main Relay

ECM

=

3
» Power GND

4

EO - MASS AIR FLOW SENSOR
SIGNAL

ES - INTAKE AIR TEMPERATURE

5

SENSOR SIGNAL

1

2

Purge Control Solenoid Valve

[9-GND

&

1

Oil Control Valve

1

After Main Relay

v

{67 - PCSV CONTORL

B

Injector 1

v

After Main Relay

{66 - CVVT CONTROL

&

Injector 3

p After Main Relay

{25 - CYLINDER 1

&

Injector 4

v

After Main Relay

=
{26 - CYLINDER 3

&

Injector 2

p After Main Relay

=
127 - CYLINDER 4

g

» After Main Relay

CAN High
CAN Low
Engine Speed Signal Tachometer

TPS PWM Signal

Fuel Consumption Signal

{28 - CYLINDER 2

A

=
177 - CAN HIGH

A A

{78 - CAN LOW

(86 - ENGINE SPEED

A

(85 - TPS PWM SIGNAL

A

53 - FUEL CONSUMPTION

A

{76 - DIAGNOSIS LINE (K-LINE)

EFRFO55A
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Electronic Throttle System(ETS) ECM

; M
[42-GND
3
(’ [11- TPS2 SIGNAL
[23 - TPS SUPPLY

El - MOTOR OUTPUT1

=
141 - TPS1 SIGNAL

o2}

a1

EZ - MOTOR OUTPUT2

AIC PRESSURE

TRANSDUCER(APT) Vp [48- POWER SUPPLY

‘ 57 - APT GROUND

[ [35 -
IES APT SIGNAL

[30 - P/S SENSOR GND

POWER STEER'G ‘ U
SENSOR %

Ez - PIS SENSOR SIGNAL

CLUTCHSW <« E34 - CLUTCH SIGNAL INPUT

BRAKE SW

BATTERY (+) ———— 1

IG ON 4—4—0 3

EB- BRAKE LIGHT SW SIGNAL
54- BRAKE TEST SW SIGNAL

Eﬁl - ALTERNATOR FR SIGNAL
INPUT

ALTERNATOR

A

E36 - FUEL LEVEL GAUGE SIGNAL
INPUT
EO - CRUISE SET LAMP CONTROL

FUEL LEVEL GAUGE

A

CRUISE
SET > IGON

% E89 - CRUISE LAMP CONTROL

———» IGON

CRUISE

STEER'G
WHEEL

» BATTERY(+)

.\.
N [59 - CRUISE SWITCH GND

[58 - CRUISE SWITCH SIGNAL

EFRFO56A
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REPLACEMENT  ezoa166r 1.7. RESETTING ADAPTIVE VALUES

1. Disconnect the ECM wiruing connector.
RESET ALL ADAPTIVE VALUES

2. Unscrew four bolts mounting on black of air cleaner

assembly. IG. KEY ON
CONDITION

ENGINE STOP

PRESS [REST], IF TOU ARE READY !

EFRF101A

2. Turn the iginition switch off, and then turn it
on without cranking.
3. Wait for 10sec. until TPS adaptation finishes.

KFREO48A
L NOTE
This procedures has to be performed under below
conditions.

- Battery voltage 10V

* Intake air temperature 5.3

« 53 Coolant temperature  99.8

3. Remove the ECM.

4. Install a new ECM.

Tightening torque: 0.4 ~ 0.6kgf-m

5. Perform the below procedeures to program an new
TPS adaptation into a new ECM. 6. Check a fault code(DTC) on Hi-Scan(Pro) if the TPS
adaptation was successful.

/%, cAUTION
When replacing ECM or ETC throttle body, be ECM PROBLEM INSPECTION

sure to perform a new TPS adaptation using PROCEDURE c&ricasea
Hi-Scan(Pro).
1. Clear the previous TPS adaptation value us-

ing Hi-Scan(Pro). 1. TEST ECM GROUND CIRCUIT: Measure resistance

between ECM(pin NO. 1, 2, 3) and chassis ground us-
ing the backside of ECM harness connector as ECM
side check point. If the problem is found, repair it.

1. HTUNDAI VEHICLE DIAGNOSIS ¥

MODEL : SONATA 05-
SYSTEM : ENGINE Specification (Resistance)

GASOLINE Between terminal 1 of C230-1 connector and
01. DIAGNOSTIC TROUBLE CODES chassis ground : 1Q or less
02. CURRENT DATA Between terminal 2 of C230-1 connector and
03. ELIGHT RECORD chassis ground : 1Q or less

04. ACTUATION TEST

05. SIMU-SCAN .
2. TEST ECM CONNECTOR: Disconnect the ECM con-

06. FREEZE FRAME DATA : )

nector and visually check the ground terminals on
07. RESETTING ADAPTIVE VALUES ECM side and harness side for bent pins or poor con-
08. IDENTIFICATION CHECK tact pressure. If the problem is found, repair it.

EFRF100A

3. 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.
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4.

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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ENGINE COOLANT
TEMPERATURE SENSOR (ECTS)

DESCRIPTION  eczecser

The engine coolant temperature sensor (ECTS) is located
in the engine coolant passage of the cylinder head for de-
tecting the engine coolant temperature. The ECTS uses
a thermistor whose resistance changes with the tempera-
ture variation. The electrical resistance of the ECTS de-
creases as the temperature increases, and increases as
the temperature decreases. When the resistance value of
the thermistor in the ECTS changes according to the en-
gine 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 driveability.

CIRCUIT DIAGRAM

KFRE009B

A
Qutput(V)

Characteristic curve

>

Temperature("C)

To Gauge ECM
5V
ECTS
2
Harness Connector 1 15 .
] N
000 o
<C29>

3 14 I' GND

EFRFO63A
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SENSOR INSPECTION

1. Remove the Engine Coolant Temperature Sensor
(ECTS) from the intake manifold.

2. With the temperature sensing portion of Engine
Coolant Temperature Sensor (ECTS) immersed in
hot engine coolant, check the resistance.

Temperature [

()l

Resistance ( )

0(32) 5.79
20(68) 2.31 ~ 2.59
40(104) 1.15
80(176) 0.32

KFRE436

3. If the resistance deviates from the standard value

greatly, replace the sensor.

HARNESS INSPECTION

Refer to DTC P0117, P0118.

INSTALLATION

1. Apply sealant LOCTITE 962T or the equivalent to the
theaded portion.

2. Install the ECTS and tighten it to the specified torque.

Tightening torque : 3.0 ~ 4.0 kgf-m

3. Securely connect the harness connector.



GASOLINE ENGINE CONTROL SYSTEM FL -45
MASS AIR FLOW SENSOR

(MAFS)

MASS AIR FLOW SENSOR(MAFS)  ecenoars VAES & IATS

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. Mass air flow rate is mea-
sured by detecting 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 accelera-
tion or high load conditions while a small amount of intake
air represents deceleration or idle. The ECM uses this in-
formation to determine the injection duration and ignition
timing for the desired air/fuel ratio.

CIRCUIT DIAGRAM

KFREO16E

MAFS

RK

Harness Connector RS
o= -
i)

o

RB

<C30>

Main Relay
A
1

ECM

|| Ground

MAFS

RNTC

N

v

Output

ATS

v

Output

EFRF059A
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WAVEFORM

CHa: 4.1V DI: 3.38S CHRB: 2.8Y 7hesignals of MAFS and TPS are changed

zoon| [ETE] [MEMO] [RE

g

dnl]nﬁﬂu]

1. MAFS

2.TPS

to increase on accelerating and decrease
on decelerating simultaneously.

HARNESS INSPECTION

DTC P0102, P0103.

SENSOR INSPECTION

1. Runthe engine and connect Hi-Scan (Pro) to data link

connector.

2. Check if sensor output is normal using Hi-Scan (Pro)

- Output Voltage Intake Air
Condition V) Quantity (kg/h)
Idle 0.6 ~ 1.0 11.66 ~ 19.85
3000 rpm 1.7~ 20 43.84 ~ 58.79

EFRFO58A
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INTAKE AIR TEMPERATURE (|AT) 2. Measure resistance between the terminals 1 and 5 of

SENSOR IATS connector.
Temperature Resistance

INTAKE AIR TEMPERATURE SENSOR P ) )

-40(-40 41.26 ~ 47.49
(IATS)  esscrave (40)

-10(14) 8.72 ~ 9.69
The Intake Air Temperature Sensor (IATS) is installed into 0(32) 55 ~ 6.05
the Mass Air Flow Sensor (MAFS). The IATS uses a ther-
mistor whose resistance changes with the temperature. 10(50) 3.55 ~ 3.88
The elect_rical resistance _of the IATS decreases as the tem- 20(68) 235 ~ 254
perature increases, and increases as the temperature de-
creases. When the resistance value of the thermistor in 30(86) 161~-173
IATS changes according to the intake air temperature, the 80(176) 0.31 ~ 0.32
signal voltage also changes. Using this signal, the infor-
mation of the intake air temperature, the ECM corrects ba- 130(266) 0.087

sic fuel injection duration and ignition timing.

MAFS & IATS

<C30>

KFRE30
KFREO16E

CIRCUIT DIAGRAM

Refer to MAFS.
HARNESS INSPECTION

Refer to DTC P0111, PO112, P0113.
SENSOR INSPECTION

1. Disconnect IATS connector.
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CAMSHAFT POSITION SENSOR
(CMPS)

CAMSHAFT POSITION SENSOR
(CMPS) ESFE3AG6

The camshaft position sensor (CMPS) is a sensor that de-
tects the top dead center of the NO. 1 cylinder. The CMPS
consists of a hall type sensor and a target wheel on the end
of the intake camshaft. When the target triggers the sen-
sor, the output voltage is 5V. If not, the output voltage is OV.
This CMPS signal is sent to the ECM and the ECM uses
it for synchronizing the firing of sequential fuel injectors.

CIRCUIT DIAGRAM

KFRE006B

CMPS
» Main relay
ECM
Harness Connector C74-4
H +5V

I-I ﬁ

80
I: » Signal

_ €

<C29> T
79

= Ground

SIGNAL WAVEFORM

EFRF062A

_EN e v ETES EW -

unuummmummmm
il g i i
EE] [Zoon| [cums| [neno | | meco) [nesi|

During a half cycle of CMPS signal
sixty teeth including a missing tooth

g CKPS are appeared.

INSPECTION

Refer to DTC P0340.

EFRF060A



GASOLINE ENGINE CONTROL SYSTEM

FL -49

CRANKSHAFT POSITION SENSOR

CRANKSHAFT POSITION SENSOR
(CKPS)

EE9CODFE

The Crankshaft Position Sensor (CKPS) is a hall sffect
type sensor that generates voltage using a sensor and
a target wheel mounted on the crankshaft there are 58
slots in the target wheel where one is longer than the oth-
ers. When the slot in the wheel sligns 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 rectan-
gular signals and one longer signal. The PCM calculates
engine RPM by using the sensor’s signal and controls the
injection duration and the ignition timing. Using the signal

CIRCUIT DIAGRAM

differences caused by the longer slot, the PCM identifies
which cylinder is at top dead center.

KFRE005B

CKPS
1
» Main relay
ECM
Harness Connector
— |%|+5V
A\
o — ¢ » Signal
| 1
<C29> T
2 81
= Ground

SIGNAL WAVEFORM

EFRFO61A

_EMcev BEES EMlsev
G _/_CKPS o
mmummmmmuwnmmmmm
/C.“.”P.S
R
" BB [Zoon| [cums)| [mEma) | RECD) [nE |

During a half cycle of CMPS signal
sixty teeth including a missing tooth
are appeared.

EFRFO60A
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INSPECTION

Refer to DTC P0335.
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OXYGEN SENSOR (HO2S)

OXYG EN SENSOR EOGE41F5

The HO2S is used to supply the PCM with information re-
garding the composition of the air/fuel mixture. To mea-
sure the oxygen content, the HO2S requires a supply of
ambient air as a reference. The HO2S produces a voltage
that varies between 0.1V and 0.9V under normal operat-
ing conditions. The Engine Control Module (PCM) moni-
tors this voltage and determines if the exhaust gas is lean
or rich. If the voltage input at the PCM is under approx.
0.45V, the exhaust is lean, and if the voltage input is over
approx. 0.45V, the exhaust is rich. The PCM constantly
monitors the HO2S signal during closed loop operation
and compensates for a rich or lean condition by decreas-
ing or increasing injector pluse width as necessary.

The rear heated oxygen sensor is mounted on the rear
side of the Catalytic (warm-up catalytic converter) or in
the rear exhaust pipe. It detects the catalyst efficiency.
The rear heated oxygen sensor (HO2S) produces a volt-
age between 0V and 1V. This rear heated oxygen sensor is
used to estimate the oxygen storage capacity. If a catalyst
has good conversion properties, the oxygen fluctuations
are smoothed by the oxygen storage capacity of the cata-
lyst. If the conversion provided by the catalyst is low due
to engine, poisoning or misfiring, then the oxygen fluctua-
tions sre similar to signals from the front oxygen sensor.

HO2S (B1/S1)

EFRFO011B

@ @ HO2S (BL/S2)
U

EFRF010B
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CIRCUIT DIAGRAM

HO2S (FR) Main relay ECM
A
Harness Connector 4
| | Heater control (FR)
’—K} 2 17 » Sensor signal (FR)
<C46> 1 16 | | Sensor ground (FR)
HO2S (FR)
HO2S (RR)
4
3 94 |
J_I_I_H_I_I_I_l 1 | Heater control (RR)
<C47> 5 38
HO2S (RR) » Sensor signal (RR)
1 39 |
1 | Sensor ground (RR)

EFRF068A

SIGNAL WAVEFORM

CH Al 348, 9=\ DT f.258 FHEQ: 9.13 He] ICH A&l 319.2s0 DT: B.952 FREQ: B.11 He
AIN: 388. 4= AVE: 5398, Isnl) AAM: 1.8 v AIM: =157.5ml AUE: 348.9aU0 MAHD 796. Bal
FHREQ! B.88 H= DUTY: B8 X FREG: #8.33 Hxz DUTY: 49 %

| R [zoon] BN [ero| [Reco | [mews]| | | SR [zoon| MRS [neno| [reco] [menu| |

1: Normal status

2: Open in signal circuit

HO2S(Front) signal is switching from rich(above 0.45V)
to lean (below 0.45V).

HO2S (Rear) signal outputs regularly.

EFRFO069A

HARNESS INSPECTION

Refer to DTC P0030, P0031, P0032, PO036 ~ P0O038,
P0130, P0131, P0132, P0133, P0134, P0136 ~ P0140.
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SENSOR INSPECTION

1. Engine starts and check signals of front and rear
HO2S. (Refer to "SIGNAL WAVEFORM")

2. Measure resistance between the terminals 3 and 4 of
front and rear HO2S connectors.

Specification : 3.3 ~4.1Q at20 (68 )

HO2S(FR)

. 2\/ N
NTAT/
/4\/3\ <C26>

HO2S(RR)

ZD \ <cars
06

EFRFC26A

_.i'.'l
/1 CAUTION

When disassembling sensor, remove smoothly by
hand right after loosening torque.
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KNOCK SENSOR (KS)

KNOCK SENSOR EBOEE4CE

The Knock Sensor is attached to the cylinder block and
senses engine knocking. The sensor contains a piezo-
electric element that converts vibration (or noise) into volt-
age signal and sends this signal to ECM. ECM uses this
signal to suppress knocking by retarding ignition timing.

CIRCUIT DIAGRAM

EFRF014B

ECM
Knock Sensor
Shield ground "
Harness Connector !
=
2 1
2 22
t T » Signal
|
<C03> | :
I |
[ ' !
——————————— {I Ground
4.87Q 1 1

HARNESS INSEPCTION

Refer to DTC P0325.
SENSOR INSPECTION

1. Disconnect knock sensor connector.

2. Measure resistance between the terminals 1 and 2 of
knock sensor connector.

Specification : Approx. 5 at20 (68 )

3. Replace knock sensor if its resistance is not within the
specification.

Torque : 160 ~ 250 kg-cm

EFRF066A
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ELECTRONIC THROTTLE SYSTEM

(ETS)
COMPONENTS  epossrze
Throttle body assembly
| Throttle,
! valve |
: I
g S
= |
S TPS1 § ./—\.. |
: TPS2 g \\/ :
E : C—— - |
C l = |
| |
M < APS 1/2 | x » |
|.______________:________\\\_ _______ .
P : Gear
Throttle
motor
ABS ECM
CAN communication (TCS control)

EFRFO70A

ETC(Electronic Throttle Control) system is installed in
throttle. ETC system controls the opening angle of throttle
valve to operate throttle valve control, idle speed control,
traction control, auto cruise control and so on.

ECM receives accelerator position sensor signals (APS1,
APS2) and calculates appropriate throttle opening angle
which is used to control the throttle angle of throttle motor.
Throttle position sensor integrated into throttle body as-
sembly detects the throttle opening angle (TPS1, TPS2)
and sends it to ECM for feedback control.
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CIRCUIT DIAGRAM

Throttle Body Assembly ECM
J: TPS1 4 “
M| > TPS1 Signal
E L 22 || TPS2 Ground
Harness Connector TPS2
= 5 23 > TPS2 Signal
(2X(1)
e@@@ 2 4 Power supply(5V)
3 n Motor power(+)
<C06>
ECT Motor & TPS : 22 Motor power(-)
— ' — Accel. Pedal Module
000000
2 19 || APS1 Ground
— APS1
<E29> 2 20 .
> APS1 Signal
Accel. Pedal Module Q ona
4 2 APS1 power supply(5V)
6 12 {| APS2 Ground
APS2
< 3 13 > APS2 Signal
1 4 APS2 power supply(5V)
EFRFO71A
FAIL-SAFE
ITEMS FAIL-SAFE
Throttle motor Throttle valve stuck at 5°
TPS1 fault Replace it with TPS2
TPS 1, TPS 2 signal TPS2 fault Replace it with TPS1
TPS1,2 fault Throttle valve stuck at 5°
APS1 fault Replace it with APS2
APS 1, APS 2 signal APS2 fault Replace it with APS1
APS1,2 fault Throttle valve stuck at 5°
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When throttle valve is sticked at 5° engine speed is
limited at below 1500rpm and vehicle speed at maximum
40~50 km/h.

ETC SYSTEM INITIALIZING

When ignition switch is turned from OFF to ON, ETC
system learns the throttle angle as below procedures in
1.5sec.

1. Throttle valve moves from lim-home position to close
position.

2. And then, it opens to about 15° and moves to limp-
home position.

REPLACING ETC BODY

After replacing ETC body or ECM, a new TPS adaptation
has to be preformed as below procedures.

1. Clear the previous TPS adaptation value using
Hi-Scan(Pro).

1. HTUNDAI VEHICLE DIAGNOSIS ¥

MODEL : SONATA 05-
SYSTEM : ENGINE
GASOLINE

01. DIAGNOSTIC TROUBLE CODES
02. CURRENT DATA

03. FLIGHT RECORD

04. ACTUATION TEST

05. SIMU-SCAN

06. FREEZE FRAME DATA

07. RESETTING ADAPTIVE VALUES

08. IDENTIFICATION CHECK

EFRF100A

1.7. RESETTING ADAPTIVE VALUES

RESET ALL ADAPTIVE VALUES

IG. KEY ON
CONDITION

ENGINE STOP

PRESS [REST], IF TOU ARE READY !

EFRF101A
2. Turn the ignition switch off, and then turn it on.

3.  Wait for 10sec. until TPS adaptation finishes.

Fa
/' CAUTION

A new TPS adaptation has to be performed under
environmental conditions as below.

e Battery voltage 10V

» Air temperature 5.3

« 53 Coolant temperature  99.8

INSPECTION
THROTTLE MOTOR
1. Disconnect the throttle body assembly connector.

2. Measure resistance as below.

Specification
Betweenpin3and6: 1.2~18at23 (73.4 )

KFRECO6A
3. Connect the throttle body assembly connector.
THROTTLE POSITION SENSOR (TPS)

1. Start engine and connect Hi-Scan(Pro) to data link
connector.

2. Inspect TPS signal output with Hi-Scan(Pro) on con-
dition as below.

Specification

&It; TPS1&gt;

Idle : 0.3 ~ 0.7V

Wide open throttle : 4.45 ~ 4.85V
&It; TPS1&gt;

Idle : 4.3 ~ 4.7V

Wide open throttle : 0.15 ~ 0.55V

3. Stop engine and disconnect throttle body assembly
connector.

4. Measure resistance as below.
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Specification
Between pin 1 and 2 : 0.88 ~ 1.63

KFRECO06C

ACCELERATOR POSITION SENSOR (APS)

1. Disconnect APS connector and turn ignition switch
on.

2. Measure voltage between the terminals 2 and 5 of
APS connector as below.

Specification(APS1)
Not depressed : 0.58 ~ 0.93V
Depressed fully : 3.85 ~ 4.35V

] I
000000,
NN N N VN

LI

<Sensor connector>

EFRFE29A

3. Measure voltage between the terminals 3 and 5 of
APS connector as below.

Specification(APS2)
Not depressed : 0.29 ~ 0.46V
Depressed : fully : 1.93 ~ 2.18V

]
il
VO0U00
N N SN TN I\

LT

<E29>

KFREE29B
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CONTINUOUS VARIABLE VALVE
TIMING(CVVT) SYSTEM

COMPONENTS  ecrercic

CMPS

Intake
Camshaft

; < VARIOUS
After Main Relay SENSOR
cwWT ECM

Advance
ﬂ After Main Relay

Chamber

ocv
Vane —

From  DRAIN
Oil Pump

CVVT Housing

BEGEOO01P

DESCRIPTION  eppsess This CVVT system improves fuel efficiency and reduces

NOx emissions at all levels of engine speed, vehicle
The CVVT (Continuously Variable Valve Timing) which is speed, and engine load by EGR effect because of valve

installed on the exhaust camshaft controls intake valve over-lap optimization.
open and close timing in order to improve engine perfor- The CVVT changes the phase of the intake camshaft via
mance. oil pressure.
The intake valve timing is optimized by CVVT system de- It changes the intake valve timing continuously.
pending on engine rpm.
a
High RETARD ADVANCE
Driving Condition | Intake Valve Timing Effect
9( 3 4 Light load (1) Retard Stable combustion
o
-
Enhanced fuel economy and
Part load (2) Advance exhaust emissions
| 2 Ll-é)i\g/]vhrijorﬁcz%) Advance Enhanced torque
1 -
> I:iiéghhrlgg)r?]dé‘l) Retard Enhanced Power
Low High
ENGINE SPEED (RPM)

BEGE001Q
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OPERATION EABEEC6C

The CVVT system makes continuous intake valve timing
changes based on operating conditions.

Intake valve timing is optimized to allow the engine to pro-
duce maximum power.

Cam angle is advanced to obtain the EGR effect and re-
duce pumping loss. The intake valve is closed quickly to

reduce the entry of the air/fuel mixture into the intake port
and improve the changing effect.

Reduces the cam advance at idle, stabilizes combustion,
and reduces engine speed.

If a malfunction occurs, the CVVT system control is dis-
abled and the valve timing is fixed at the fully retarded po-
sition.

MAXIMUM ADVANCE 40° e

MAXIMUM ADVANCE 40°

Housing
Vane

Retard
Chamber

N 2

EX IN 2

IN 1 EX
IN 1
- — ‘

| «—> SHORT OVERLAP

«——» LONG OVERLAP

RETARD HOLD ADVANCE

Chamber
Chamber

1. The above figure shows the relative operation struc-
tures of the housing vane to the rotor vane.

2. Ifthe CVVT s held a certain control angle, to hold this
state, oil is replenished as much as oil leaks from the
oil pump.

BEGEOO1R

The OCYV (Oil-flow Control Valve) spool location at this time
is as follows.

Oil pump - Advance oil chamber (Little by little open
the inflow side to the advance oil chamber) - Almost
close the drain side
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Be sure there might be a difference in the position accord-
ing to the engine running state (rpm, oil temperature, and
oil pressure).

INSPECTION EC784CEB
COMPONENT INSPECTION
1. Inspect the CVVT system.

2. Measure the resistance of OCV.

RESISTANCE
Temperature () Resistance (Q)
0(32) 6.2~ 7.4
20(68) 6.8 ~ 8.0
40(104) 7.4 ~ 8.6
60(140) 8.0 ~9.2
80(176) 8.6 ~ 9.8

<C25>

KFREC25A

3. Measure the resistance of OTS.

RESISTANCE
Temperatuer () Resistance( )
-40(-40) 52.15
-30(-22) 28.82
-10(-14) 9.80
0(32) 6

20(68) 2.45
40(104) 1.10
50(122) 0.77
60(140) 0.54
70(158) 0.39
90(194) 0.22
100(212) 0.16
110(230) 0.13
120(248) 0.10
130(266) 0.08

=

06
<C35>

HARNESS INSPECTION

OCV : Refer to DTC P0076, POO77.
OTS : Refer to DTC P0196, P0197, P0198.

KFREC35A
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DTC TROUBLESHOOTING
PROCEDURES

DTC TROUBLESHOOTING
PROCEDURES E3257E7D

INSPECTION CHART FOR DIAGNOSIS TROUBLE CODES(DTC)

MIL
DTC DESCRIPTION PAGE
EURO- EURO- LEADED
Camshaft Position-Timing Over-Advanced or
PO011 System Performance(Bank 1) ° A A FL-66
P0016 | Crankhaft Position-Camshaft Position Correlation(Bank 1) ° A A FL-74
02 Sensor Heater - Heater Control Circuit(Bank
P0O030 1/Sensor 1) ° A - FL-77
P0031 | O2 Sensor Heater Circuit Low(Bank 1/Sensor 1) . A - FL-83
P0032 | O2 Sensor Heater Circuit High(Bank 1/Sensor 1) ° A - FL-85
P0036 02 Sensor Heater - Heater Control Circuit(Bank . i ) FL-87
1/Sensor 2)
P0037 | O2 Sensor Heater Circuit Low(Bank 1/Sensor 2) . - - FL-93
P0038 | O2 Sensor Heater Circuit High(Bank 1/Sensor 2) ° - - FL-95
P0076 Intake Valve Control Solenoid Circuit Low(Bank 1) ° A A FL-97
P0077 | Intake Valve Control Solenoid Circuit High(Bank 1) . A A FL-104
PO101 Mass or Volume Air Flow Circuit Range/Per- . . . FL-106
formance Problem
P0102 | Mass or Volume Air Flow Circuit Low Input ° ° ° FL-112
P0103 | Mass or Volume Air Flow Circuit High Input ° ° ° FL-116
P0111 | Intake Air Trmperature Circuit Range/Performance ° A A FL-119
P0O112 Intake Air Temperature Circuit Low Input ° A A FL-124
Intake Air Temperature Sensor/Switch "A"
POLI3 | Gircuit High Input ° A A FL-126
Engine Coolant Temperature Sensor/Switch "A"
PO116 Circuit Range / Performance ° ° ° FL-128
Engine Coolant Temperature Sensor/Switch
POLL7 1 wA" Circuit Low Input ° ° ° FL-133
P0118 | Engine Coolant Temperature Circuit High Input ° ° ° FL-136
P0119 | Engine Coolant Temperature Circuit Intermittent ° ° ° FL-138
PO121 Throttle / Pedal Position Circuit Range/Per- . . . FL-139
formance Problem
P0122 | Throttle / Pedal Position Circuit Low Input ° ° ° FL-145
P0123 | Throttle / Pedal Position Circuit High Input ° ° ° FL-150
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MIL
DTC DESCRIPTION PAGE
EURO- EURO- LEADED
P0130 | O2 Sensor Circuit(Bank 1/ Sensor 1) ° A - FL-153
P0131 | O2 Sensor Circuit Low Input(Bank 1 / Sensor 1) ° A - FL-158
P0132 | O2 Sensor Circuit High Input(Bank 1 / Sensor 1) . A - FL-160
P0133 | O2-Sensor Circuit Slow Response (Bank 1 / Sensor 1) ° A - FL-162
P0134 | O2 Sensor Circuit No Activity Detected (Bank 1/ Sensor 1) ° A - FL-166
P0136 | O2 Sensor Circuit Malfunction(Bank 1 / Sensor 2) . - - FL-169
P0137 | O2 Sensor Circuit Low Input (Bank 1 / Sensor 2) ° - - FL-174
P0137 | O2 Sensor Circuit High Input (Bank 1 / Sensor 2) ° - - FL-176
P0139 | O2 Sensor Circuit Slow Response ° - - FL-178
P0140 | O2 Sensor Circuit No Activity Detected (Bank 1/ Sensor 2) ° - - FL-182
PO170 :r)é Eier:i'io(rBizitelT - Lambda Controller at . i ) FL-185
P0196 | Engine Oil Temp. Sensor Range / Performance . A A FL-190
P0197 | Engine Oil Temp. Sensor Low Input ° A A FL-195
P0198 | Engine Oil Temp. Sensor High Input ° A A FL-198
P0221 'Ilér;rr?;el%zizgﬂn:;iigon Sensor/Switch "B" Circuit . . . FL-201
P0222 | Throttle/Pedal Position Sensor/Switch "B" Circuit Low Input ° ° ° FL-207
P0223 'cl':?rrCoJ;[tleLFi’gege:InFF)’Stsition Sensor/Switch "B" . . . FL-210
P0230 Fuel Pump Circuit Malfunction A A A FL-213
P0261 | Cylinder 1 - Injector Circuit Low ° ° ° FL-218
P0262 | Cylinder 1 - Injector Circuit High ° ° ° FL-223
P0264 | Cylinder 2 - Injector Circuit Low ° ° ° FL-218
P0265 | Cylinder 2 - Injector Circuit High ° ° ° FL-223
P0267 | Cylinder 3 - Injector Circuit Low ° ° ° FL-218
P0268 | Cylinder 3 - Injector Circuit High ° ° ° FL-223
P0270 | Cylinder 4 - Injector Circuit Low ° ° ° FL-218
P0271 | Cylinder 4 - Injector Circuit High ° ° ° FL-223
P0300 | Random/Multiple Cylinder Misfire Detected ° - - FL-228
P0301 | Cylinder 1 - Misfire detected ° - - FL-234
P0302 | Cylinder 2 - Misfire detected ° - - FL-234
P0303 | Cylinder 3 - Misfire detected ° - - FL-234
P0304 | Cylinder 4 - Misfire detected ° - - FL-234
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DTC DESCRIPTION ML PAGE
EURO- EURO- LEADED
P0315 Crankshaft Position System Variation Not Learned A - - FL-240
P0325 Knock Sensor 1 Circuit Malfunction A A A FL-245
P0335 | Crankshaft Position Sensor Circuit Malfunction ° A A FL-250
P0336 Crankshaft Position Sensor Circuit Range/Performance ° A A FL-256
P0340 gragiir;?ét ggzistigrr)\ Sensor Circuit Malfunction(Bank1 . N N FL-258
P0341 Snzrsgéﬁasflsig?nsa(;?esc;r Circuit Range/Perfor- . R R FL-264
P0420 | Catalyst System Efficiency below Threshold (Bank 1) . - - FL-266
P0444 \E/Zf\l/pe. CI:T::Lsitsslgr;eitrl. System - Purge Ctrl. . i ) FL-269
poass | Gin, Sl System - Purge il . e
P0501 Vehicle Speed Sensor Range / Performance - A A FL-400
P0504 | Brake Switch “ A” /” B” Correlation A A A FL-277
P0506 Idle Control System - RPM lower than expected ° A A FL-282
P0507 | Idle Control System - RPM higher than expected ° A A FL-286
P0551 | Power Steering Switch Circuit Malfunction A - - FL-288
P0552 | Power Steering Pressure Sensor/Switch Circuit Low Input A - - FL-293
P0553 | Power Steering Pressure Sensor/Switch Circuit High Input A - - FL-299
P0560 System Voltage Malfunction A A A FL-301
P0562 System Voltage Low ° A A FL-306
P0563 | System Voltage High ° A A FL-309
P0564 Cruise Control Multi-Function Input "A" Circuit A A A FL-311
P0600 Serial Communication Link Malfunction ° A A FL-316
P0605 | Internal Control Module Read Only Memory(ROM) Error ° ° ° FL-321
P0625 Generator Field/F Terminal Circuit Low A A A FL-324
P0626 Generator Field/F Terminal Circuit High A A A FL-329
P0638 | Throttle Actuator Control Range/Performance ° A A FL-331
P0642 Sensor Reference Voltage "A" Circuit Low A A A FL-337
P0643 | Sensor Reference Voltage "A" Circuit High A A A FL-341
PO650 Eﬂiﬁlfsi?c&gﬂulgg;;ar\]tor Lamp(MIL) Control N i ) FL-343
P0652 | Sensor Reference Voltage "B" Circuit Low ° ° ° FL-347
P0653 | Sensor Reference Voltage "B" Circuit High ° ° ° FL-351
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MIL
DTC DESCRIPTION PAGE
EURO- EURO- LEADED

P0698 Sensor Reference Voltage "C" Circuit Low A A A FL-353

P0699 Sensor Reference Voltage "C" Circuit High A A A FL-357

P0700 | TCU Request for MIL On / Freeze Frame to ECU via CAN . A A FL-359

P2096 | Post Catalyst Fuel Trim System Too Lean (Bank 1) ° A A FL-360

P2097 | Post Catalyst Fuel Trim System Too Rich (Bank 1) ° A A FL-364
Throttle Actuator Control Motor Circuit

P2101 Range/Performance ° ° ° FL-365
Throttle Actuator Control Motor Current

p2118 Range/Performance ° ° ° FL-371
Throttle Actuator Control Throttle Body

P2119 Range/Performance ° ° ° FL-376
Throttle/Pedal Position Sensor/Switch "D"

P2122 1 Gircuit Low Input ° ° ° FL-382
Throttle/Pedal Position Sensor/Switch "D"

P2123 | Circuit High Input ° ° ° FL-389

P2127 | Throttle/Pedal Position Sensor/Switch "E" Circuit Low Input ° ° ° FL-392
Throttle/Pedal Position Sensor/Switch "E"

P2128 | Circuit High Input ° ° ° FL-395

po13g | Throttle/Pedal Position _Sensor/Switch “D” |/ R . R FL-397
“ E” \Voltage Correlation

P2159 | Vehicle Speed Sensor “ B” Range/Performance ° A A FL-400

P2187 | System Too Lean at Idle (~ Additive) (Bank 1) ° A A FL-405

P2188 | System Too Rich at Idle (Bank 1) ° A A FL-409

P2191 | System Too Lean at Higher Load (-~ Multiple) (Bank 1) ° A A FL-411

P2192 | System Too Rich at Higher Load (Bank 1) ° A A FL-415

e : MILON FAULT CODE MEMORY

A : MILOFF FAULT CODE MEMORY
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DTC P0011 "A" CAMSHAFT POSITION-TIMING OVER-ADVANCED OR
SYSTEM PERFORMANCE (BANK 1)

COMPONENT LOCATION  esrontes

EFRF021A

GENERAL DESCRIPTION  e7rrccss

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

DTC DESCRIPTION  eieseece

The deviation of the camshaft position from the target point is evaluated during stable driving condition. The ECM accu-
mulates this deviation for a certain period and sets DTC P0011 when the accumulated deviation is too high. The target
camshaft position is predetermined value depending on engine speed and throttle angle in the ECM.
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DTC DETECTING CONDITION  e7epsros

Item Detecting Condition Possible Cause

» Diagnosis via comparison of camshaft position
and setpoint and quantities

 CVVT control : enabled

« 11V  Battery voltage

Casel e Engine speed(RPM)  5000rpm
* No relevant failure

DTC Strategy

Enable « 20 (68 ) Engineoiltemp. 110 (230 )
Condi-
tions e CVVT control : enabled
* 11V  Battery voltage + Faulty Oil leak
Case2 « 800 Engine speed(RPM)  5000rpm + Faulty Oil pump
* No relevant failure » Faulty Intake OCV

« 20 (68 ) Engine oil temp. 110 (230 )

Casel « Enduring camshaft position dynamic deviation -
Thresh- Actuator jammed or slow responsing  8°CRK

old Value Case? « Integral of Camshaft position setpoint - Camshaft
position actual value > 150°CRK

Diagnos- Casel « 10 * CAM edge
tic Time Case?2 « 11 * CAM edge

SPECIFICATION  essrresc

Intake OCV Normal Parameter

Insulation Resistance (Q) Above 50
Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2~74 60 140 8.0 ~9.2
10 50 6.5~ 7.7 70 158 8.3~95
20 68 6.8 ~ 8.0 80 176 8.6 ~ 9.8
30 86 7.1 ~8.3 90 194 8.9 ~10.1
40 104 7.4 ~ 8.6 100 212 9.2~104
50 122 7.7 ~8.9




FL -68 FUEL SYSTEM
SCHEMATIC DIAGRAM  eeisrece

[Circuit Diagram] [Connection Information]

ocv ECM | Terminal Connected to Funtion
— - 1 (65 -control 1 ECM Terminal 66 Control
T S s
S 5 2 Main Relay Power
= * Main Relay

ECM

94 9392919 |89)| 88|87 |86)|85|84|83)|82(81]80|79(78)| 77 [76]75
72171 [70] 69| 68| 67 . 65 |64 )|63)|62[61]|60|59|58)|57|56(|55]|54] 53
50 (49|48 | 4746 |145)| 44143 142141140139 )138(37]36|35(34)33[32]31
28 |27 (26| 25|24 (23| 22| 21| 20| 19| 18|17 (161514 |13 12| 11|10]| 9

C44

EFRF300A
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SIGNAL WAVEFORM AND DATA  eccacre:

CHnaA: 12.9 UV DT: 25.75m3 FREQ: 38.83 H=z CH A: 338.5mV DT: 61.Z5mS FREQ: 16.33 HA
MIN:- 88.5mV AVE: 9.8V Hax: 13.3 V MIN:=- 88.5mV AVE: 11.9 UV HaHx: 15.4 Y
FREQ: 3B7.69 H= DUTY: 75 % FREQ: 387.69 H= DUTY: 8@

B : : : : : : : : :
FE I— — — I —— — - — — —
i : : . : :

1

........ :
%) [zoon] B [MENo] [RECD] [MENU] | ES%Y [zoon] [MEMO | |RECD | [MENU |

CHnaA: 15.2 VU DT: 6B.75m3 FREQ: 14.355 H=z
HIN:- 88.5nVY AVE: 9.6 V HaKX: 15.6 V

5 [zoon ' TMENMO] [RECD] [MENU
Fig 1) Normal OCV waveform with ignition "ON"

Fig 2) Normal OCV duty ratio with idling : Approx. 12~20%
Fig 3) Normal OCV duty ration with maintaining 3000RPM : Approx. 30~60%

EFRF200A

MONITOR DTC STATUS  esscseer

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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FUEL SYSTEM

|PART| |[ERAS)|

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

»[i1] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

DTAL

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2. DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER :

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

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

NOTE

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

YES

EFRF200D

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

procedure.

Go to next step as below.

COMPONENT INSPECTION
CHECK INTAKE OCV RESISTANCE
1. Ignition "OFF"

2. Disconnect intake OCV connector.

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

SPECIFICATION

EE7DOFEB

Temp.( ) Temp.( ) Resistance(Q) Temp.( ) Temp.( ) Resistance(Q)
0 32 6.2~74 60 140 8.0 ~9.2
10 50 6.5~7.7 70 158 8.3~95
20 68 6.8 ~ 8.0 80 176 8.6 ~9.8
30 86 7.1~83 90 194 8.9 ~10.1
40 104 74 ~8.6 100 212 9.2 ~104
50 122 7.7 ~89
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<C25>

1. Control
2. Power

X0114

4. Is resistance within the specification?

M=)

Go to next step as below

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

INTAKE OCV OPERATION CHECK
[WITH SCAN TOOL]

1. Reconnect OCV connector

2. Ignition "ON"  Engine "OFF"

3. Install scantool and select "CVVT VALVE" on the Actuation Test mode

4. Activates "CVVT VALVE" by pressing "STRT(F1)" key(should hear a faint click from intake OCV)

5. Repeat this procedure 4 or 5 times to ensure intake OCV reliability.

[WITHOUT SCAN TOOL]

6. Ignition "OFF".

7. Remove the intake OCV from the engine.

8. Visually check the Spool Column of intake OCV for contamination.

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

10. Disconnect 12V and verify that spool column move to original condition.
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KFREO11

11. Has a problem been found?
YES

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

Go to next step as below

CHECK THE SUSPECTED AREA

1. Check the following items
« Intake OCV filter for sticking or contamination
« Engine oil and it’s level
« Engine oil filter

2. Is there any problem?
YES
Repair or replace the intake OCV and go to "Verification of Vehicle Repair" procedure

Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  eases72t

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

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.
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3.

Has a problem been found?

M=)

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

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 eseszene

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  esp1ners

Refer to DTC P0011.

GENERAL DESCRIPTION  epsasoer

Refer to DTC P0011.

DTC DESCRIPTION  eisscese

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

DTC DETECTING CONDITION  eoorassr

Item Detecting Condition Possible Cause
DTC Strategy . Camshaft rg_ference range in out of designed . .
engine position from crankshaft « Abnormal installation of
Enable Conditions « No engine reverse detection camshaft _
« Camshaft position measurement valid * Abnormal installation of
— - crankshaft
Threshold Value . Ada_pted CAM edge position - mechanical edge « Abnormal installation of
position -15°CRK or  15°CRK tone wheel

Diagnostic Time « 80 * CAM edge

SIGNAL WAVEFORM AND DATA  ereacsr

CH &7 121 .8sk BT 92.58nE CH B: 539.2eM ICH & 5.2 W BT 5. ThrS CH B: 33810 ICH & 4.7 U BT 6. 7OrSE CH B: 5.3

| i ﬂ]ﬂﬁﬂﬂﬁll‘] | TSRS AR EATORE ) AT FE AN AR . ICTRAA

—

. S == -
[voto JETEY s BEEEMUOE RGN O oo REETENN v R CTo | oo BEEEDN s BEETTEEOACTE

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

EFRF200N

MONITOR DTC STATUS  eercsaso

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.

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
»[F] 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
[PART| [ERAS] DTAL

EFRF200D

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

YES

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

Go to next step as below.

COMPONENT INSPECTION  eissesaz
1. Timing Inspection

1) Set up an oscilloscope as follows :
Channel A (+): terminal 2 of the CKPS, (-): ground
Channel B (+): terminal 2 of the CMPS, (-): ground

2) Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is
missing refer to sample waveforms as below
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FH A7 120.8eM DT: 92.58e% CH B: 539.20 fh ¢ 5.2 U OT 5.75n5 CH B: 338 _1-4JCH A1 4.7 W DT 6.75nE CH Bi 5.3 §

mm ﬂﬂ“ﬂﬂlﬂm | SRR AR EAPLEE ) TSR KA AT LT

-—q

[ (v | RN (o | [ (me| | | RN [ | RO (o (o] [wieved] || TN (oo | NBIR (o | [ | memei
Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

-

EFRF200N

3) Is the signal waveform normal?

YES

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

Check the following items
« Alignment of the timing belt
« Alignment of the camshaft timing chain

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

VERIFICATION OF VEHICLE REPAIR  eozsros2

Refer to DTC P0011.
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IDTC P0030 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 1) |

COMPONENT LOCATION  eossos:

HO2S (B1/S1)

EFRFO11A

GENERAL DESCRIPTION  e2snoee2

The normal operating temperature of the HO2S(Heated Oxygen Sensor) ranges from 350 to 850 (662 to 1562 ). The
HO2S heater greatly decreases the amount of time required for fuel control to become active. The 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  esssseie

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.
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FUEL SYSTEM

DTC DETECTING CONDITION  esocasss

Item

Detecting Condition

Possible Cause

DTC Strategy

Electrical Check

Enable Conditions

No relevant failure

Engine running

11V  Battery voltage 16V
3.5% Heater control duty

Related fuse blown or
missing

Heater control circuit
open or short

Power supply circuit open

300 (572 ) Calculated exhaust gas temperature or short . .
: —  Contact resistance in
Threshold Value Open in control circuit connectors
Diagnostic Time 10sec. + Faulty HO2S
SPECIFICATION  epopssac

Specification : 3.3~4.1Q at 18~20 (64~82 )

SCHEMATIC DIAGRAM

ED3DC3BD
[Circuit Diagram] [Connection Information]
HO2S(B1/S1) ECM
3 Terminal Connected to Function
1 ECM Terminal 17 Signal
4
| | | J—J E3 Heater Control 2 ECM Terminal 16 Ground
— 2 Eﬁ round 3 Main Relay Power
- | - - Groun
4 ECM Terminal 93 Heater Control
1 E7 Signal
L]
Main Relay
[Harness Connector]
ECM

79

78

77 |76 |75

72 (71 ]170(69[68[67]| 66 65|64]|63]|62]|61|60]59]58

57

56

55 | 54 | 53

50 [49 | 48 [ 47 [ 46 (45| 44 [ 43 | 42| 41| 40|39 | 38| 37|36

35

34

33 [32]31

28 |27 | 26 | 25| 24 | 23| 22 | 21 20| 19| 18| @ | @[ 15|14

13

12

11]110] 9

C4a4

EFRF300B
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SIGNAL WAVEFORM AND DATA  eseiorsc

CH A: 14.6 V DT: 318.88m5 CH B: 14.8 U
MIN: Z218.8mV AVE: 9.3V HaH: 15.8 VY
MIN: 675.3mV AVE: 3.2V HMad: 15.2 UV

....... R S O S

2 S ot N e [ ol
| [M3%Y [zoon] [mEMO| [RECD] [MENU

Normal waveform of HO2S heater with idle :
1. Front HO2S heater 2. Rear HO2S heater

EFRF200F

MONITOR DTC STATUS  esocsess

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

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

:Select model and year 1. MIL STATUS
P[iF] 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

[PART| [ERAS] DTAL

EFRF200D

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

NOTE

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

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  escesce2

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

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

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

Go to "Power Supply Circuit Inspection" procedure

POWER CIRCUIT INSPECTION  ecazsaea

1. Ignition "OFF"

2. Disconnect HO2S connector

w

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?
=S
Go to "Control Circuit Inspection” procedure
Check for an open in the power supply circuit between the main relay and the HO2S.

Especially check for "10A Sensor fuse" is installed anFd not blown.
Repair as necessary and go to "Verification of Vehicle Repair" procedure

CONTROL CIRCUIT INSPECTION  esseac04

1. Measure voltage between terminal 4 of the HO2S heater harness connector and chassis ground.
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Specification : Approx. 4~5V

2. Is voltage within the specification?

YES

Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  erepisr2

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

Specification : 3.3~4.1Q at 18~20 (64~82 )

1. Signal
2. Ground
3. Power
4. Heater Control
<]
4
(304
L

X0306

2. Is resistance within the specification?

M=)

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 escaiceo

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



FL -82 FUEL SYSTEM

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  ecorres

Refer to DTC P0030.

GENERAL DESCRIPTION  eeceorss

Refer to DTC P0030.

DTC DESCRIPTION  e7pzeens

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

DTC DETECTING CONDITION  eee2snea

Item Detecting Condition Possible Cause
DTC Strategy * Electrical Check « Related fuse blown or
* No relevant failure missing
Enable Condit « Engine running * Open or short to ground
nabie L-onditions « 10V  Battery voltage 16V in power supply or control
+ 97% Heater control duty harness _
 Contact resistance in
Threshold Value » Short to ground connectors
Diagnostic Time « 10sec. * Faulty HO2S

SPECIFICATION  exzarss0

Refer to DTC P0030.

SCHEMATIC DIAGRAM  ereza00e

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA  esoosees

Refer to DTC P0030.

MONITOR DTC STATUS  eseesroo

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION  eoocoes?

Refer to DTC P0030.

POWER CIRCUIT INSPECTION  espzaroe
1. Ignition "OFF"

2. Disconnect HO2S sensor connector
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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?
YES
Go to "Control Circuit Inspection” procedure
Check for an open in the power supply circuit between the main relay and the HO2S.

Especially check for "10A Sensor fuse" is installed and not blown.
Repair as necessary and go to "Verification of Vehicle Repair" procedure

CONTROL CIRCUIT INSPECTION  eopicess

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

Specification : Approx. 4~5V

2. Is voltage within the specification?
YES

Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  eecssono

Refer to DTC P0030.

VERIFICATION OF VEHICLE REPAIR  eszoeser

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

COMPONENT LOCATION  eepsszss

Refer to DTC P0030.

GENERAL DESCRIPTION  erooese:

Refer to DTC P0030.

DTC DESCRIPTION  erarposc

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  eacocees

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check

* No relevant failure

« Engine running

Casel « 10V Battery voltage 16V
Enable * 3.5% Heater PWM

Condi- + 300 (572 ) Modeled exhaust gas temp. * Open torlsﬂort to battery
. in control harness
tions * No relevant failure « Contact resistance in
Case? * Engine running connectors
+ 10V  Battery voltage 16V « Faulty HO2S
e 3.5% Heater PWM 96.5%
Thresh- Casel + Short to circuit to battery
old Value | case2 « Open load
Diagnostic Time » 10sec.

SPECIFICATION  easis004

Refer to DTC P0030.

SCHEMATIC DIAGRAM  esarsere

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA  ecieesns

Refer to DTC P0030.

MONITOR DTC STATUS  eozesees

Refer to DTC P0030.
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TERMINAL AND CONNECTOR INSPECTION  eassissc

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

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

3. Has a problem been found?

YES

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

Go to "Control Circuit Inspection" procedure

CONTROL CIRCUIT INSPECTION  erarcase

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

Specification : Approx. 4~5V

2. Is voltage within the specification?

YES

Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  exscrroe

Refer to DTC P0030.

VERIFICATION OF VEHICLE REPAIR  esreeow0

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

COMPONENT LOCATION  essse1s

HO2S (B1/S2)

EFRFO10A

GENERAL DESCRIPTION  essaoaro

The normal operating temperature of the HO2S(Heated Oxygen Sensor) ranges from 350 to 850 (662 to 1562 ). The
HO2S heater greatly decreases the amount of time required for fuel control to become active. The 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  esaaier

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

Item

Detecting Condition

Possible Cause

DTC Strategy

Electrical Check

Enable Conditions

No relevant failure

Engine running

11V  Battery voltage 16V

3.5% Heater control duty

300 (572 ) Calculated exhaust gas temperature

Threshold Value

Open in control circuit

Diagnostic Time

10sec.

Related fuse blown or
missing

Heater control circuit
open or short

Power supply circuit open
or short

Contact resistance in
connectors

Faulty HO2S

SPECIFICATION

EDFCB84F2

Specification : 3.3~4.1Q at 18~20 (64~82 )

SCHEMATIC DIAGRAM  ezspceos

[Circuit Diagram]

[Connection Information]

Ca7

HO2S(B1/S2)
3 Terminal Connected to Function
= 4 — 1 ECM Terminal 38 Signal
—_— | | | 194- Heater Control X
L | ) 2 ECM Terminal 39 Ground
2
=l [39- Ground 3 Main Relay Power
1 4 ECM Terminal 94 Heater Control
[38- signal
Main Relay
[Harness Connector]
ECM

@ [93[92]|01[90]|89]| 83|87 |86]|85[84]83]g2]81]80

79

78

77 |76 |75

72 (71 ]170(69[68[67]| 66 65|64]|63]|62]|61|60]59]58

57

56

55 | 54 | 53

50 |49 [ 4847|4645 444342 41[40 (@[ @[37]36

35

34

33 [32]31

28 |27 [ 26| 25|24 (23| 22| 21| 20| 19| 18|17 [ 16| 15|14

13

12

11]110] 9

C4a4

EFRF300C
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SIGNAL WAVEFORM AND DATA  esccsess

CH A: 14.6 V DT: 318.88m5 CH B: 14.8 U
MIN: Z218.8mV AVE: 9.3V HaH: 15.8 VY
MIN: 675.3mV AVE: 3.2V HMad: 15.2 UV

....... R S O S

2 S ot N e [ ol
| [M3%Y [zoon] [mEMO| [RECD] [MENU

Normal waveform of HO2S heater with idle :
1. Front HO2S heater 2. Rear HO2S heater

EFRF200F

MONITOR DTC STATUS  eso4079s

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

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

:Select model and year 1. MIL STATUS
P[iF] 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

[PART| [ERAS] DTAL

EFRF200D

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

NOTE

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

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  e7esecec

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

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

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

Go to "Power Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  ezsiron2
1. Ignition "OFF"

2. Disconnect HO2S sensor connector

w

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?

YES

Go to "Control Circuit Inspection” procedure

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

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

Specification : Approx. 5~8V

2. Is voltage within the specification?

YES
Go to "Component Inspection” procedure
Repair open or short to ground in control circuit and go to "Verification of Vehicle Repair" procedure
COMPONENT INSPECTION  eccomirr

1. Ignition "OFF"

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

Specification : 3.3~4.1Q at 18~20 (64~82 )

<C47>

1. Signal

2. Ground

3. Power

4. Heater Control

X0366

3. Is resistance within the specification?

YES

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

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  e7speess

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

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

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  ersessot

Refer to DTC P0036.

GENERAL DESCRIPTION  e7acsess

Refer to DTC P0036.

DTC DESCRIPTION  eoeassut

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

DTC DETECTING CONDITION  eosoosec

Item Detecting Condition Possible Cause
DTC Strategy * Electrical Check « Related fuse blown or
* No relevant failure missing
Enable Condit « Engine running * Open or short to ground
nabie L-onditions « 10V  Battery voltage 16V in power supply or control
+ 97% Heater control duty harness _
 Contact resistance in
Threshold Value » Short to ground connectors
Diagnostic Time « 10sec. * Faulty HO2S

SPECIFICATION  eocoaaco

Refer to DTC P0036.

SCHEMATIC DIAGRAM  eoussicr

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  eiesecez

Refer to DTC P0036.

MONITOR DTC STATUS  eapessae

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  ess4008c

Refer to DTC P0036.

POWER CIRCUIT INSPECTION  ea27esse
1. Ignition "OFF"

2. Disconnect HO2S sensor connector
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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?
YES
Go to "Control Circuit Inspection” procedure
Check for an open in the power supply circuit between the main relay and the HO2S.

Especially check for "10A Sensor fuse" is installed and not blown.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eacoecat

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

Specification : Approx. 5~8V

2. Is voltage within the specification?
YES

Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  erreasps

Refer to DTC P0036.

VERIFICATION OF VEHICLE REPAIR  epssseeo

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

COMPONENT LOCATION  epzoooes

Refer to DTC P0036.

GENERAL DESCRIPTION  eoisonen

Refer to DTC P0036.

DTC DESCRIPTION  eisssses

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  eccsssso

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check

* No relevant failure

« Engine running

Casel « 10V Battery voltage 16V
Enable * 3.5% Heater PWM

Condi- + 300 (572 ) Modeled exhaust gas temp. * Open torlsﬂort to battery
. in control harness
tions * No relevant failure « Contact resistance in
Case? * Engine running connectors
+ 10V  Battery voltage 16V « Faulty HO2S
e 3.5% Heater PWM 96.5%
Thresh- Casel + Short to circuit to battery
old Value | case2 « Open load
Diagnostic Time » 10sec.

SPECIFICATION  esierie:

Refer to DTC P0036.

SCHEMATIC DIAGRAM  &cseasco

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  esroract

Refer to DTC P0036.

MONITOR DTC STATUS  esresosa

Refer to DTC P0036.
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TERMINAL AND CONNECTOR INSPECTION  esosoces

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

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

3. Has a problem been found?

YES

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

Go to "Control Circuit Inspection" procedure

CONTROL CIRCUIT INSPECTION  eee1ssie

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

Specification : Approx. 5~8V

2. Is voltage within the specification?

YES

Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  eesarece

Refer to DTC P0036.

VERIFICATION OF VEHICLE REPAIR  e7spose:

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

COMPONENT LOCATION  eososses

ocVv

EFRF021A

GENERAL DESCRIPTION  eposroio

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

DTC DESCRIPTION  ecosece:

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

DTC DETECTING CONDITION  earseorr

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check « Short to ground in control
Enable Conditions » Solenoid valve energization enabled circuit . _
¢ 10V Battery Vo|tage 16V e Contact resistance in
— connectors
Threshold Value + Short to ground or open circuit « Faulty Intake Valve Control
Diagnostic Time » 2sec. Solenoid
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SPECIFICATION

E4B5E1DF

Oil Control Valve Normal Parameter At 20 (68 )
Insulation Resistance Above 50MQ
Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
0 32 6.2~74 60 140 8.0 ~9.2
10 50 6.5~77 70 158 83~95
20 68 6.8 ~ 8.0 80 176 8.6 ~9.8
30 86 7.1~83 90 194 8.9 ~10.1
40 104 7.4 ~ 8.6 100 212 9.2~104
50 122 7.7 ~89
SCHEMATIC DIAGRAM  esrepasc
[Circuit Diagram] [Connection Information]
ocv ECM Terminal Connected to Funtion
— 1 [66 -control 1 ECM Terminal 66 Control
X —| R 2 Main Relay Power
= 2 = Main Relay
[Harness Connector]
ECM
940392019089 88|87 [s6[85][sa]s3]sr]81][80]79] 78] 77 [76]75] 74 n
721711 70| 69| 68| 67 . 65 |64 | 63| 62]|61|60|59]|58]|57]|56]| 55]|54]|53]|52
50 (49|48 | 47|46 | 45| 44| 43 | 42| 41| 40|39 | 38| 37|36 |35|34]33|32]|31]30
28 |27 26| 25( 24|23 22| 21| 20) 19| 18|17 ]|16(15]14 |13 12 ) 11 (10| 9 8
C44

EFRF300A
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SIGNAL WAVEFORM AND DATA  ecsssrer

CHnaA: 12.9 UV DT: 25.75m3 FREQ: 38.83 H=z CH A: 338.5mV DT: 61.Z5mS FREQ: 16.33 HA
MIN:- 88.5mV AVE: 9.8V Hax: 13.3 V MIN:=- 88.5mV AVE: 11.9 UV HaHx: 15.4 Y
FREQ: 3B7.69 H= DUTY: 75 % FREQ: 387.69 H= DUTY: 8@

B : : : : : : : : :
FE I— — — I —— — - — — —
i : : . : :

1

........ :
%) [zoon] B [MENo] [RECD] [MENU] | ES%Y [zoon] [MEMO | |RECD | [MENU |

CHnaA: 15.2 VU DT: 6B.75m3 FREQ: 14.355 H=z
HIN:- 88.5nVY AVE: 9.6 V HaKX: 15.6 V

5 [zoon ' TMENMO] [RECD] [MENU
Fig 1) Normal OCV waveform with ignition "ON"

Fig 2) Normal OCV duty ratio with idling : Approx. 12~20%
Fig 3) Normal OCV duty ration with maintaining 3000RPM : Approx. 30~60%

EFRF200A

MONITOR DTC STATUS  eaaciseo

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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|PART| |[ERAS)|

DTAL

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

»[i1] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2. DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER :

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

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

NOTE

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

YES

EFRF200D

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

procedure.

Go to next step as below.

COMPONENT INSPECTION

1. Ignition "OFF"

EF582E97

2. Disconnect oil control valve connector

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

SPECIFICATION

Temp.( ) Temp.( ) Resistance (Q) Temp.( ) Temp.( ) Resistance (Q)
0 32 6.2~74 60 140 8.0 ~9.2
10 50 6.5~7.7 70 158 8.3~95
20 68 6.8 ~ 8.0 80 176 8.6 ~9.8
30 86 7.1~83 90 194 8.9 ~10.1
40 104 74 ~8.6 100 212 9.2 ~104
50 122 7.7 ~89
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<C25>

1. Control
2. Power

X0114
4. Is resistance within specification?

M=)

Go to next step as below

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

POWER CIRCUIT INSPECTION  eps2asa
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. B+

3. Is voltage within specification?
YES

Go to "Control Circuit Inspection” procedure.

Repair open or short to ground in the power supply circuit and go to "Verification of Vehicle Repair" procedure
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CONTROL CIRCUIT INSPECTION  e62p2e74

1. Measure voltage between terminal 1 of the oil control valve harness connector and chassis ground.

Specification : Approx. 3~4V

CH A: 121.8mV DT: 25.25m3 FREQ: 39.68 H2:|
MIN:- 88.5nV AVE: 3.3 ¥V HMAR: 4.7 Y
FREQ: 387.69 H= DUTY: 75 %

| [ [zoon] [ [merio] [Reco] [reny]

EFRF901A
2. Is voltage within specification?

YES

Go to "Terminal and Connector Inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION  Eiaoa00

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

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

3. Has a problem been found?

YES

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

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

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

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  ecezrsee

Refer to DTC P0076.

GENERAL DESCRIPTION  easerara

Refer to DTC P0076.

DTC DESCRIPTION  epzsraco

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

DTC DETECTING CONDITION  eesscaos

Item Detecting Condition Possible Cause
DTC Strategy » Electrical Check « Open or short to battery
Enable Conditions » Solenoid valve energization enabled in control crreutt
e 10V Battery Vo|tage 16V « Contact resistance in
connectors
Threshold Value » Short to battery « Faulty Intake Valve Control
Diagnostic Time + 2sec. Solenoid

SPECIFICATION  ecoesrae

Refer to DTC P0076.

SCHEMATIC DIAGRAM  epssrses

Refer to DTC P0076.

SIGNAL WAVEFORM AND DATA  esrrioi0

Refer to DTC P0076.

MONITOR DTC STATUS  esiasn0e

Refer to DTC P0076.

COMPONENT INSPECTION  eese21es

Refer to DTC P0076.

CONTROL CIRCUIT INSPECTION  essoiace

1. Measure voltage between terminal 1 of the oil control valve harness connector and chassis ground.

Specification : Approx. 3~4V
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CH A: 121.8mV DT: 25.25m3 FREQ: 39.68 H=z
MIN:- 88.5nV AVE: 3.3 ¥V Har: 4.7 Y
FREQ: 387.69 H= DUTY: 75 %

" % [zoon] B [MEno] [RECD] [MENU]

EFRF901A

2. Is voltage within specification?
YES

Go to "Terminal and Connector Inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION  ercsoier

Refer to DTC P0076.

VERIFICATION OF VEHICLE REPAIR  eseapacc

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

COMPONENT LOCATION  eorrepea

MAFS

Output
Voltage(V) )

o, v v v )
0 100 200 300 400 500 600 700

Mass Air flow(Kg/h)

EFRF016C

GENERAL DESCRIPTION  ecasera

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  eaasspie

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 ECM illuminates the MIL on the second consecutive driving cycle that the diagnostic runs and fails.

The modeled Mass Air Flow value is determined by engine speed, throttle angle and ISCA duty.
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DTC DETECTING CONDITION  eoanors:

Item

Detecting Condition

Possible Cause

Faulty Intake Valve
Control Solenoid

Plausibility check

Enable Conditions

Engine running

No relevant failure

608 Engine speed(RPM) 3448

0.3 Intake manifold pressure/Ambient

pressure 1.0

-0.501hPa/ms  Intake manifold pressure
0.501hPa/ms

Casel

Additive adaptation moving mean value of the
reduced area out of range

Thresh- Case?
old Value

Multiplicative adaptation moving mean value of
the reduced area out of range

Case3

Filtered reduced area controller out of range

Case4

Filtered pressure controller out of range

Diagnostic Time

5sec.

Dirty air cleaner.

Oil Cap or Dipstick missing
or not installed correctly.
Air leak in intake system
Contact resistance in
connectors.

Faulty MAFS or TPS

SPECIFICATION

EF3FEFAE

Test Condition MAF(V) MAF(Kg/h) TPS(V)
Idle 1.0~1.3 10~11 0.2 ~0.8

Idle A/C On 1.2~1.4 15~18 -
W.O.T - 43 ~ 48
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SCHEMATIC DIAGRAM

EDCC58AC
[Circuit Diagram] [Connection Information]
MAFS&IATS
5 ) ECM Terminal Connected to Function
*Main Relay [ -
3 +{1o- marFs 1 ECM Terminal 9 Sensor Ground
4 = Power Ground 2 Main Relay Power
- 5 4-[18- 1ATS -
3 ECM Terminal 10 MAFS
! 'E-Ground
= 4 Power Ground Power Ground
5 ECM Terminal 18 IATS
[Harness Connector]
ECM
o
ﬂ 96990 E 94 [93[92[91]|90 |89 [ 88|87 [86]|85]|84]|83 82|81 [80]79]| 78] 77|76 n
( ) 72| 71]70] 696867 [ 66| 65 [64] 63]62]61[60[59][58][57]56]55]54
o 50 [49 (48|47 46| 45] 44| 43|42 4140393837 [36]35] 343332
28 [27]26[ 2524|2322 21 20| 19[ @[17 [ 161514 [13] 12 11 [ @]
C30 ca4
EFRF300D
SIGNAL WAVEFORM AND DATA  &esso106

CH A 4.1 U BT: 3.38 § CH B: 2.8 4 1.11 CUHHRENT DT 1.11 CUHHRENT DeTA
J < 2 BRI R fAEE WRllE FROM HF 9.4 Hy~h Al R AASSE WAllE FROA HF 28.3 Hy~h
] AR FASE FLOW H 41.8 Kg-h HAIE Fass FLOW H 53,5 Hash
“li | : TPE SERGOR BOLT OUTRIE g TPE SERGOR BOLT OUTFLT 1
e P R e e . THEOTTLE OFEMING THEOTTLE OFEMIRG
¥ ’.'_-II 1 MRGTTLE ARGLE [DLE THRGTTLE aRGLE [DLE
F‘ ALTITURE fADAPT1OM WAl ALTITUNE ADAPTION WAhalU
NI S BATTERY UOLTAGE BATTERY UOLTAGE
£ WATER TEPERATIERE WMATER TEAPERSTLUEE
e | ' ¥ : L
_M|r_n:lu|m|mnu|=ur;lm;|mul| FIK | |SCRH| | PULL | | PAHT | | GIHPW | | 0ELP| FIK | [SCRM| | PILL | [PART | | GIP | | ELP|

1 : MAF Sensor

(Approx.15~25kg/h)

2:TPS

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) Normal value with idle after warm up : Approx.7~12kg/h
Fig.3) Normal value with idle after warm up and A/C "ON" : Signal increases proportionally with engine load

MONITOR DTC STATUS

NOTE

EC1B05BB

EFRF200G

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

with further troubleshooting
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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
m HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
»[F 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
[PART] [ERAS] DTAL

EFRF200D

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

NOTE

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

=S

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

Go to next step as below.

AIR CLEANER INSPECTION

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

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

Go to "Air Leakage Inspection" procedure
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AIR LEAKAGE INSPECTION  eerssces

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

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

Has a problem been found?

YES

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

Go to "TPS Inspection” procedure

TPS INSPECTION

1.

2.

Ignition "ON"  Engine "OFF"

Install Scantool and monitor the "THROTTLE PSENSOR(V)" parameter on the Scantool data list.

Specification : Approx. 0.25~0.80V(Closed throttle Valve) / Approx 4.3~4.8V(Wide Open Throttle)

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

YES
Go to "Terminal and Connector Inspection” procedure

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

TERMINAL AND CONNECTOR INSPECTION  esepascs

1.

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

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

Has a problem been found?

YES

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  epizseoz

1.

Engine "ON"
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2. Install Scantool and monitor the "MASS AIR FLOW" parameter on the Scantool data list.

Specification :
Normal value with idle after warm up : 7~12 Kg/h
Normal value with idle and A/C "ON" after warm up : 15~25 Kg/h

3. Is MAF sensor data near the specified value?

=S

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

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

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

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  esei0138

Refer to DTC P0101.

GENERAL DESCRIPTION  ezepaies

Refer to DTC P0101.

DTC DESCRIPTION  eesories

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

DTC DETECTING CONDITION  erecarra

Iltem

Detecting Condition

Possible Cause

DTC Strategy

» Electrical Check

Enable Conditions

10V Battery voltage 16V
» Fuel pump activated
 Driving cycle recognized

* No power latch phase

+ Time after start  0.5sec

* No fuel cut off

e Engine speed 544rpm

e Throttle opening  0.0°

Threshold Value

* MAF sensor voltage  0.07V

Diagnostic Time

* 0.2sec.

Open or short to ground

in signal circuit

Open in power supply circuit
Contact resistance in
connections

Faulty MAF sensor

SPECIFICATION

Refer to DTC P0101.

E15BB7D3

SCHEMATIC DIAGRAM  essarceo

Refer to DTC P0101.
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SIGNAL WAVEFORM AND DATA  ecarsrer

1.11 CURRENT DATA 1.11 CURRENT DATA
A A
* " * |[AIR MASS VALUE FROM HF 8.8 Kg/h |m
% [AIR MASS FLOW MAY 41.8 Kg/h %
TPS SENSOR VOLT OUTPUT PRES. SENS. SIG. UOLT.
THROTTLE OPENING MANIFOLD PRESSURE
THROTTLE ANGLE IDLE RELATIVE CHARGE VALUE
ALTITUDE ADAPTION VALU INLET MANIFOL PRES MAX
BATTERY VOLTAGE TPS SENSOR VOLT OUTPUT
WATER TEMPERATURE THROTTLE OPENING
Y Y
[F1% | [sceN]| |[FULL| [PaRT | |GRPH]| [HELP| [FIX | [SCERN]| [FULL| |PART | [GRPH| [HELP |

Fig. 1) Normal value with idle after warm up: Approx. 7~12kg/h
Fig. 2) Idle & Open in power, signal circuit or short to ground in signal circuit: Approx. Okg/h

EFRF200H

MONITOR DTC STATUS  ecreana

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

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

:Select model and year 1. MIL STATUS
»[iF] 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
[PART| [ERAS] DTAL

EFRF200D
5. Is parameter displayed "History(Not Present) fault"?

NOTE

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

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eesacssc

1.

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

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

Has a problem been found?

YES

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

Go to "Power Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  easaren

Ignition "OFF"
Disconnect MAF sensor connector
Ignition "ON"  Engine "OFF"

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

Specification : Approx. B+

Is voltage within the specification?

YES

Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  e7arecs

1.

Check for open in signal harness

1) Ignition "OFF"
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2) Disconnect ECM connector

3) Measure resistance between terminals 3 of sensor harness connector and 10 of the ECM harness connector

Specification : Approx. 0Q

<
4) s resistance within the specification?

YES
Go to next step as below

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

2. Check for short to ground in signal harness

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

Specification : Infinite

2) Is resistance within the specification?

YES
Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  esepisas

Refer to DTC P0101.

VERIFICATION OF VEHICLE REPAIR  e2o2rps

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

COMPONENT LOCATION  eosnspao

Refer to DTC P0101.

GENERAL DESCRIPTION  escannce

Refer to DTC P0101.

DTC DESCRIPTION  eeepszps

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

DTC DETECTING CONDITION  e7oro1se

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check
10V Battery voltage 16V
» Fuel pump activated _
« Driving cycle recognized * gﬁen In %round harr_lessl
. « No power latch phase . ort to battery In signa
Enable Conditions
« Time after start  0.5sec. harness _
« No fuel cut off « Contact resistance in
« Engine speed  544rpm connections.
 Throttle opening  0.0° + Faulty MAF sensor
Threshold Value « MAF sensor voltage 4.9V
Diagnostic Time » 0.2sec.

SPECIFICATION  eansens2

Test Condition MAF(Kg/h)
Idle 7~12
Idle open in ground circuit or short to Above 700
ground in power circuit

SCHEMATIC DIAGRAM  eesssiro

Refer to DTC P0101.



DTC TROUBLESHOOTING PROCEDURES FL -117

SIGNAL WAVEFORM AND DATA  eaasseoo

1.11 CURRENT DATA 1.11 CURRENT DATA
i i
* u * [AIR MASS VALUE FROM HF 8.8 Kg-h | B
* |AIR MASS FLOW HMaAH 41.8 Kg-h ESATR MASS FLOW HAX 41.6 Kg-h
TPS SENSOR VOLT OUTPUT PRES. SENS. SIG. VOLT.
THROTTLE OPENING HANIFOLD PRESSURE
THROTTLE ANGLE IDLE BELATIVE CHARGE UALUE
ALTITUDE ADAFTION VaALU INLET MANMIFOL PRES HAH
BATTERY VOLTAGE TPE SENS0OR VOLT OUTPUT
WATER TEHMPERATURE THROTTLE OPENING
¥ ¥
[F1® | [sceN] [FuLL]| [PaRT | [GRPH] [HELP] |[FIX | |[SCRN| |[FULL| [PART | |GRPH| [HELP |
Fig. 1) Normal value with idle after warm up: Approx. 7~12kg/h
Fig. 2) Idle & Open in power, signal circuit or short to ground in signal circuit: Approx. Okg/h

EFRF200H

MONITOR DTC STATUS  ciesecae

Refer to DTC P0102.

TERMINAL AND CONNECTOR INSPECTION  erouasee

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

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

3. Has a problem been found?

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

Go to "Ground Circuit Inspection” procedure

GROUND CIRCUIT INSPECTION  eprespas
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?
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YES

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  esarsiea

1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 0V

3. Is MAF sensor voltage within the specification?
YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  eraacosc

Refer to DTC P0101.

VERIFICATION OF VEHICLE REPAIR  es2seacs

Refer to DTC P0101.
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DTC PO111 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  erssecre

10
MAFS &
IATS

Resistance 1p
(M%)

0.1f

1 1 1 J
-40 0 40 80 120 (°C)
-40 32 104 176 248 (°F)

Intake Air Temperature. ("C/°F)

EFRF016B

GENERAL DESCRIPTION  esasessa

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

DTC DESCRIPTION  eorcssre

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

E2BEGE3C

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Plausibility check

Out of start
Battery voltage 6V
No Intake Air Temp.(IAT) sensor error
Engine Coolant Temp.(ECT) = 75 (167 )
ECT at engine start - ECT at Eng. stop at previous
Casel driving cycle = 5.3 (415 )
Enable 48 (54 ) IAT 143 (289 )
Condi- ECT at engine start - IAT at engine start « Contact resistance in
tions 190 (289 ) connections.
Timer for TIA signal increase check  10min. « Faulty IAT sensor
Timer for TIA signal decrease check  10min.
Ignition "ON"
Case? Battery voltage = 6V
No Intake Air Temp.(IAT) sensor error
Thresh- Casel IAT stuck signal detected failure
old Value | case2 IAT intermittent detected failure
Diagnostic Time 10sec.
SPECIFICATION  essssens
Temp.( ) Temp.( ) Resistance( ) Temp.( ) Temp.( ) Resistance( )
-10 14 8.7~9.7 20 68 2.4~25
0 32 5.5~6.1 30 86 1.6~1.7
10 50 3.6~3.9 80 176 Approx. 0.3
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SCHEMATIC DIAGRAM  espcerca

[Circuit Diagram] [Connection Information]

MAFS&IATS
2 Main Rel ECM Terminal Connected to Function
*Main Relay :
2 {-[10- MAFS 1 ECM Terminal 9 Sensor Ground
li 4 = Power Ground 2 Main Relay Power
p— P|5
1 1 ES e 3 ECM Terminal 10 MAFS
9- Ground
ikl 4 Power Ground Power Ground
5 ECM Terminal 18 IATS
[Harness Connector]
ECM

65| 64 | 63| 626160595857 56]55]54]53]52
N M M /‘O

50 149 |48 | 47146 |145| 44143 |42 41]140(39|38|37(36[35]34[33]|32]31 30

— o
y 00000 \ 949392019089 8887 [86]85][84]83]s2]81][80[79[ 7877 [76]75] 74 n
I I 72 | 71|70 | 69| 68 [ 67 [ 66
28 [27 |26 | 25|24 |23 22| 21| 20| 19| @[17]16]15]14]13[12[ 11 | @ | @[ 8

C30 Ca4

EFRF300D

MONITOR DTC STATUS  erooszep

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

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

4. Read "DTC Status" parameter.

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

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

»[f] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC
[PART] [ERAS] DTAL

EFRF200D
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5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

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

=S

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

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

Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eeerrcs?

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

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

3. Has a problem been found?

YES

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

Go to "Component Inspection” procedure

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

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

SPECIFICATION

Temp.( ) Temp.( ) Resistance( ) Temp.( ) Temp.( ) Resistance( )
-10 14 8.7~9.7 20 68 2.4~25
0 32 5.5~6.1 30 86 1.6~1.7
10 50 3.6~3.9 80 176 Approx. 0.3
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4,

1. Sensor Ground
2. Power
O 3. MAFS
99@ 5 4. Power Ground
A A 5. IATS

X1111

Is resistance within the specification?

M=)

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

VERIFICATION OF VEHICLE REPAIR  esssooos

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC

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

COMPONENT LOCATION  erocaz00

Refer to DTC P0111.

GENERAL DESCRIPTION  essseece

Refer to DTC P0111.

DTC DESCRIPTION  esssreoc

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

DTC DETECTING CONDITION  eeoresso

Item Detecting Condition Possible Cause
DTC Strategy

Electrical Check

" » Short to ground in signal
* Ignition key ON

Enable Conditions y harness
* Time after start 100sec. « Contact resistance in
Threshold Value « IAT voltage  0.22V connections.

e Faulty IAT sensor
Diagnostic Time » 10sec.

SPECIFICATION  e775004a

Refer to DTC P0111.

SCHEMATIC DIAGRAM  eseaz7r7

Refer to DTC P0111.

MONITOR DTC STATUS  eoeesora

Refer to DTC P0111.

SIGNAL CIRCUIT INSPECTION  eoasrosr
1. Ignition "ON"  Engine "OFF"
2. Disconnect IAT sensor connector

3. Measure resistance between terminals 5 and chassis ground

Specification : Infinite

4. Is resistance within the specification?

YES

Go to next step as below
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Repair as necessary and go to "W/Harness Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  escrocas

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?

M=)

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  ezrrceso

Refer to DTC P0111.

VERIFICATION OF VEHICLE REPAIR  esscesas

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

COMPONENT LOCATION  ess7aser

Refer to DTC P0111.

GENERAL DESCRIPTION  erecancs

Refer to DTC P0111.

DTC DESCRIPTION  errooo7a

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

DTC DETECTING CONDITION  e2opesee

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check « Short to battery in signal
harness

. * Ignition key ON o
Enable Conditions « Time after start  100Sec. Open in signal or ground

circuit
Threshold Value « AT voltage 4.93V « Contact resistance in
connections.
Diagnostic Time » 10sec. « Faulty IAT sensor

SPECIFICATION  esiescro

Refer to DTC P0111.

SCHEMATIC DIAGRAM  eeenzcas

Refer to DTC P0111.

MONITOR DTC STATUS  eieescn

Refer to DTC P0111.

GROUND CIRCUIT INSPECTION  eacsipac
1. Ignition "OFF"
2. Disconnect IATS connector

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

Specification : Approx. 0Q

4. s resistance within the specification?

=S

Go to next step as below
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Repair open circuit and go to "Verification of Vehicle Repair" procedure

SIGNAL CIRCUIT INSPECTION  eoazssro
1. Ignition "ON"  Engine "OFF"

2. Measure voltage between terminals 5 of the sensor harness connector and chassis ground

Specification : Approx. 5V

3. Is voltage within the specification?

YES
Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  ecageose

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

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

3. Has a problem been found?

YES

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  eecrzces

Refer to DTC P0111.

VERIFICATION OF VEHICLE REPAIR esecaroe

Refer to DTC P0O111.
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DTC P0116 ENGINE COOLANT TEMPERATURE CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  escraor

9N

7] ‘ ECTS

EFRFO09A

GENERAL DESCRIPTION  eroseses

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 same 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  eerossps

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 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  esaesaec

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check
Enable Conditions * No ECTS failure » Contact resistance in

* 6V < Battery voltage < 16V connectors

» Faulty cooling system
* Faulty thermostat

* Modeled coolant temp. increase  Threshold

Threshold Value .
But measured coolant temp. increase

Diagnostic Time * 10~30min.
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SPECIFICATION

EE842D6C

Temp. ( ) Temp. ( ) Resistance (kQ) Temp. ( ) Temp. ( ) Resistance (kQ)
-20 -4 14.1 ~ 16.8 40 104 Approx. 1.2
0 32 Approx. 5.8 60 140 Approx. 0.6
20 68 23~26 80 176 Approx. 0.3
[THERMOSTAT]
Thermostat Normal Parameter
Valve Opening Temp. 80 ~ 84 (176~183 )
Valve Closing Temp. 77 (170.6 )
Full Open Lift Above 8 mm at 95 (203 )
SCHEMATIC DIAGRAM  epsssoss
[Circuit Diagram] [Connection Information]
ECTS
ECM Terminal Connected to Funtion
1 - EcTs 1 ECM Terminal 15 ECTS
2 Indicators & Gauges
I Indicators & Gauges 3 ECM Terminal 14 Ground
3
E4-Ground
[Harness Connector]
ECM
[ O
94 (93192 [91|90 |89 (88|87 |86|85|84[83]82[81L[80| 79[ 78|77 |76]| 75|74 n
m 72 711 70[69| 68|67 66| 65]64)|63]|62[61]60|59]|58)57|56](55]|54]53]|52
50 [49 |48 [47 |46 |145( 44| 431421 41)140(39)38[37[36)35[34(33]32]31]30 n
28 |27 | 26 | 25 | 24 |23 | 22| 21] 20| 19| 18/ 17 |16 | @ |@ | 13| 12| 11[10]| o | 8
Cc0o1 C44

MONITOR DTC STATUS

EACA642B

(L] NOTE

EFRF300E

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.
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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

1] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor 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.

TERMINAI ANDL CONNECTOR INSPECTION  es7asooo

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

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

3. Has a problem been found?

YES

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

Go to next step as below
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COMPONENT INSECTION

1. Ignition "OFF"

2. Disconnect ECTS connector

E6D8CES84

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

SPECIFICATION :

Temp. ( ) Temp. ( ) Resistance (kQ) Temp. ( ) Temp. ( ) Resistance (kQ)
-20 -4 14.1 ~ 16.8 40 104 Approx. 1.2
0 32 Approx. 5.8 60 140 Approx. 0.6
20 68 23~26 80 176 Approx. 0.3
<Co01>
1. ECTS

2. Indicators & Gauges

3. Ground

4. Is resistance within the specification?

=S

X1162

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  essoceca

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

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

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-

tions noted in the freeze frame data or enable conditions

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

YES

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

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

COMPONENT LOCATION  easososs

Refer to DTC P0116.

GENERAL DESCRIPTION  eoscracc

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  esorspss

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

DTC DETECTING CONDITION  ersrorca

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check o
— » Short to ground in signal
Enable Conditions * Ignition "ON harness . _
* 6 = Battery voltage « Contact resistance in
Threshold Value « ECTS voltage < 0.39V connections.
) . e Faulty ECT sensor
Diagnostic Time e lsec.

SPECIFICATION  easop672

Refer to DTC P0116.

SCHEMATIC DIAGRAM  eassoers

Refer to DTC P0116.
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SIGNAL WAVEFORM AND DATA  escsascs

COOLANT TEMP. SNSH 0.5V 208

. Ay @ -STET)

Lo @ ATT{NET)

37v @ 18T (64F)

1.9v @ BB T (186°F)

Fig.1) Signal decreases with increasing sensor temperature and increases with decreasing sensor temperature:
Approx. 1.03V at 94.5C(20°F)

EFRF404G

MONITOR DTC STATUS  esiesses

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
[I] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
»[iF] ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

>[Il DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op,HOUR AFTER DETECTION OF DTC

6. 0P.HOUR AFTER ERASURE OF DTC
[PART] [ERAS]

EFRF200D

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

NOTE

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

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

Go to next step as below

SIGNAL CIRCUIT INSPECTION  eiseisee

1. Ignition "OFF"
2. Disconnect ECTS connector

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

Specification : Infinite

4. s resistance within the specification?
YES

Go to "Terminal and Connector Inspection" procedure

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

TERMINAI AND CONNECTOR INSPECTION  e7apeisa

Refer to DTC P0116.

COMPONENT INSECTION  essosrcs

Refer to DTC P0116.

VERIFICATION OF VEHICLE REPAIR  epssces2

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

COMPONENT LOCATION  esorosse

Refer to DTC P0116.

GENERAL DESCRIPTION 10071

Refer to DTC P0117.

DTC DESCRIPTION  earcoczo

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

DTC DETECTING CONDITION  ez02es67

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check o
» Short to battery in signal
Enable Conditions ° IAT = 30 (86 ) harness
e Time after start  60sec. < Open in signal or ground
circuit
Threshold Value * ECTS voltage  4.94V « Contact resistance in

Diagnostic Time » lsec. connections.
e Faulty ECT sensor

Mil On Condition » 2 Driving Cycles

SPECIFICATION  esosonse

Refer to DTC P0116.

SCHEMATIC DIAGRAM  erzs0ces

Refer to DTC P0116.

MONITOR DTC STATUS  essssren

Refer to DTC P0117.

GROUND CIRCUIT INSPECTION  eoczerea

1. Ignition "OFF"
2. Disconnect ECTS connector

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

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

M=)

Go to "Terminal and connector Inspection" procedure

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

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

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

Specification : Approx. 5V

3. Is voltage within the specification?

YES
Go to "Terminal and Connector Inspection" procedure

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

TERMINAL AND CONNECTOR INSPECTION  eeeuree

Refer to DTC P0116.

COMPONENT INSECTION  esanceec

Refer to DTC P0116.

VERIFICATION OF VEHICLE REPAIR  eccrisa

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

COMPONENT LOCATION  escasnoe

Refer to DTC P0116.

GENERAL DESCRIPTION  e71casso

Refer to DTC P0117.

DTC DESCRIPTION  Eeicaices

ECM sets DTC P0119 if the ECM detects signal increasing ratio exceeds the possible range of a properly operating ECTS.

DTC DETECTING CONDITION  ezeesacs

Item Detecting Condition Possible Cause
DTC Strategy  Plausibility check

* Ignition "ON"
 Battery voltage = 6V

+ Contact resistance in
connections.

Threshold Value « ECT at previous time - Current ECT 8.3 (46.9 )| ° Faulty ECT sensor

Enable Conditions

Diagnostic Time » 2sec.

SPECIFICATION  esaozs20

Refer to DTC P0116.

SCHEMATIC DIAGRAM  &cooore:

Refer to DTC P0116.

MONITOR DTC STATUS  eeopssoe

Refer to DTC P0117.

TERMINAL AND CONNECTOR INSPECTION  essoszs

Refer to DTC P0116.

COMPONENT INSECTION  eessrooe

Refer to DTC P0116.

VERIFICATION OF VEHICLE REPAIR esipeers

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

COMPONENT LOCATION  ecazpesr

Signal
Voltage(V) )

/
» ETC bOdy 0 20 40 60 80 100

M% Throttle Position Angle(deg)
< \

EFRF047A

GENERAL DESCRIPTION  esrcresr

The Electronic Throttle Control(ETC) system is made of the components throttle body, throttle position sensor 1 2 and
accelerator pedal position sensor1 2. TPS1 2 are sharing the same source voltage and ground, the rotating shaft and
potentiometer position. The throttle valve opening is control by throttle motor which is controlled by Engine Control Mod-
ule(ECM).The opposite position indicator shows inverted signal characteristics. TPS1 output voltage increases smoothly
in proportion with the throttle valve opening angle after starting. TPS2 output voltage decreases smoothly in inverse pro-
portion with the throttle valve opening angle after starting. Throttle position sensor detects the throttle valve position. It
also sends a signal to ECM. The throttle position sensor signal is used for feed back control.

DTC DESCRIPTION  eaiecown

The ECM compares the actual measured Mass Air Flow signal with the modeled Mass Air Flow value to detect implausible
TPS1 signal. 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  esrcooon

Item Detecting Condition Possible Cause
DTC Strategy  Plausibility check between TPS1 and MAF
« Ignition "ON"
« No engine stop and engine start
Enable Conditions * No TPS adaptation request . )
« |actual TPS1 - actual TPS2|  8° connectors
 Air leakage in intake system
. Integr_ated error between measured MAF and . Faulty TPS1
Threshold Value substitute MAF of TPS1  TPS2 or Mean value
error between measured MAF and substitute
MAF of TPS1  threshold
Diagnostic Time » 0.3sec.
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SPECIFICATION

E69CE363

Test Condition TPS1 TPS2
Closed Throttle Status 0.2~0.8V 4.3~4.8V
Wide Open Throttle(After startin
P ttie 9 4.3-4.8V 0.2~0.8V
engine)
SCHEMATIC DIAGRAM  esicoasa
[Circuit Diagram] [Connection Information]
. . ECM
5 - -
[25- Reference Voltage Terminal Connected to Function
f 4 1 ECM Terminal 42 Ground
1 I M tlar- et 2 ECM Terminal 23 Reference Voltage
o
: [42- Ground 3 ECM Terminal 71 ECT Outputl
[ 5 4 i TPS1
. [L-Ts2 ECM Terminal 41
#1 5 ECM Terminal 11 TPS2
6 ECM Terminal 72 ECT Output2
2 [71- ETC OUtput
¥ T h
Y
| .
" ' EZ ETC Output2
[Harness Connector]
ECM
[94 o3 [o2] 9190808887 [86[85]84]83[82][8L]80 79[ 78] 77 [76] 75 5
9940 @ |@ | 7069|6867 66[65[64[63]62[61]|60[59]|58][57]56]55]54]53
690 50 (49 [48 (4746 45] 44|43 | @ | @[ 40[39|38[37[36[35][34]33[32]31
28 [27]26 [ 25 [ 24 [@] 22 [ 21] 20] 19] 18[17 [ 1615 [14 [13[ 12 [@[10] 9
C06 Ca4

EFRF300W
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SIGNAL WAVEFORM AND DATA  excsseza

100 -T

TPS1

;;?ilgf% The opposite position indicator shows inverted signal characteristics
- TPS1 : Signal increases with throttle opening angle
- TPS2 : Signal decreases with throttle opening angle
10
10,5 105
Throttle opening angle [°]
1.11 CURRENT DATA CH A: 717.4nV DT: 1.13 S CH B: 4.4
'y e
* |TPS VOLTAGE 2 4.2 U
TPE ANGLE SENZ0R 1 53 °
TPS ANGLE SENSO0R 2 5.8 °
TPS_SP 56 °
ACCEL PEDAL POSITION 8.8 x
ACCEL. PEDAL VOLTAGE 1 8.8 VUV
TPS ANGLE HEAN 55 °
¥
|[FIX | [SCRN| |FULL| [PART | [GRPH| |[HELP|

Fig. 1) TPS1 output voltage after engine start:
Closed throttle status : Approx. 0.2~0.8V, Wide open throttle : Approx 4.3~4.8V

Fig. 2)
1(TPS1) : Output voltage increases smoothly in proportion with the throttle valve opening angle after starting.
2(TPS2) : Output voltage decreases smoothly in inverse proportion with the throttle valve opening angle after starting.

EFRF400A

MONITOR DTC STATUS  eonarszs

(L] NOTE

If any codes relating to TPS1 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
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To naviate to the "DTAL"menu
[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
»[iF] ENGINE
:Select engine

»[i1] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

[PART| [ERAS] DTAL

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

5.

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

NOTE

EFRF200D

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

- Present fault : DTC is occurring at present time.

YES

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

procedure

Go to next step as below

AIR LEAKAGE INSPECTION  Eeisues2

1.

2.

Visually/physically inspect the following items:

- Vacuum hoses for splits, kinks and improper connections.

- EVAP system for leakage
- PCV hose for proper installation

Was a problem found in any of the above areas?

YES

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

Go to next step as below
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TERMINAL AND CONNECTOR INSPECTION  eeeaarer

1.

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

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

Has a problem been found?

YES

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

Go to "Component Inspection” procedure

COMPONENT INSECTION  espeonzs

1.

After engine starting, connect Scantool and monitor the "TPS1" parameter on the Scantool data list.

Specification :
- Closed throttle status : Approx. 0.2~0.8V, Wide open throttle : Approx 4.3~4.8V
- Signal increases with throttle opening angle

2.

Is sensor data near the specified value?

=S

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 TPS1 for contamination, deterioration, or damage. Substitute with a known-good TPS1 and check for
proper operation. If the problem is corrected, replace TPS1 and then go to "Verification of Vehicle Repair" procedure.

(L NoTE

It is necessary to perform the Initialization with Scan Tool when the throttle body assembly or ECM is replaced, After
initialization, the system normality should be confirmed by observing whether throttle valve is following the accelerator
pedal or not

VERIFICATION OF VEHICLE REPAIR  eooss20s

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

YES

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

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

COMPONENT LOCATION  esezecen

Refer to DTC P0121.

GENERAL DESCRIPTION  e7rpsecs

Refer to DTC P0121.

DTC DESCRIPTION  e77a7803

ECM sets DTC P0122 if the ECM detects signal voltage lower than the possible range of a properly operating TPS1.

DTC DETECTING CONDITION  errcesee

Item Detecting Condition Possible Cause
DTC Strategy * Electrical Check . Open in power Supp|y
* Ignition "ON" harness _
Enable Conditions + Battery voltage 6V * Short to ground in power
« No TPS error supply or signal harness
» Contact resistance in
Threshold Value  TPS1 < 0.1V connectors
Diagnostic Time . lsec. * Faulty TPS1

SPECIFICATION  earcaees

Refer to DTC P0121.

SCHEMATIC DIAGRAM  e7s2e0r

Refer to DTC P0121.
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SIGNAL WAVEFORM AND DATA

EA1B51DD

100

—
]

90

Voltage
ratio [%)]

10

TPS1

10,5

105

Throttle opening angle []

The opposite position indicator shows inverted signal characteristics
- TPS1 : Signal increases with throttle opening angle
- TPS2 : Signal decreases with throttle opening angle

I. 11 CIUFRREMT DnTh

&

L]
® [TFE WILTAGE Z 4.z W

TP AMGLE SEMS0R 1 5.3 *

TIPS AMGLE SERZ0E 2 =@ -

TFE_SP 5.6

ACCEL PEDGRL Fos]T 10N Wl i

ACCEL. FEBAL WOLTAGE 1 HA.B W

TFE AMGLE HERMN 5.5 *

T
|FI¥ IELTH'I'l |FLILI. ||'I'|HT!|GHE'H“HEL'P|

Fig. 2)

R

CH fh: TI7.4nd I0- 1.13 8 CH B 4.4 4

e

T g e e )

N T e
H‘Iﬁ’/ 2

Fig. 1) TPS1 output voltage after engine start:
Closed throttle status : Approx. 0.2~0.8V, Wide open throttle : Approx 4.3~4.8V
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-
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1(TPS1) : Output voltage increases smoothly in proportion with the throttle valve opening angle after starting.
2(TPS2) : Output voltage decreases smoothly in inverse proportion with the throttle valve opening angle after starting.
Fig. 3) Open in TPS1 power supply circuit or short to ground in signal circuit : Approx. OV
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MONITOR DTC STATUS  escissep

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

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

EFRF400B

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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

» [l DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC
[PART| [ERAS] DTAL

EFRF200D

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.

YES

Fault is intermittent caused by poor contact in the sensor’s and/or the ECM’s connector, which was repaired but
ECM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  eorcospo

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

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

3. Has a problem been found?

YES

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

Go to "Power Circuit Inspection” procedure
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POWER CIRCUIT INSPECTION  eio10a16
1. Ignition "OFF"

2. Disconnect TPS1 connector

3. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 5V

5. Is voltage within the specification?
YES

Go to "Signal Circuit inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  errssaec

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

Specification : Approx. 5V

2. Is voltage within the specification?
YES
Go to "Component Inspection” procedure

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

COMPONENT INSECTION  e2ipe6rs

1. Reconnect the TPS1 connector

2. After engine starting, connect Scantool and monitor the "TPS1" parameter on the Scantool data list.

Specification :
- Closed throttle status : Approx. 0.2~0.8V, Wide open throttle : Approx 4.3~4.8V
- Signal increases with throttle opening angle

3. s sensor data near the specified value?
YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure
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Check TPS1 for contamination, deterioration, or damage. Substitute with a known-good TPS1 and check for
proper operation. If the problem is corrected, replace TPS1 and then go to "Verification of Vehicle Repair" procedure.

(L] NOTE
It is necessary to perform the Initialization with Scan Tool when the throttle body assembly or ECM is replaced, After
initialization, the system normality should be confirmed by observing whether throttle valve is following the accelerator

pedal or not

VERIFICATION OF VEHICLE REPAIR  eccerrac

Refer to DTC P0121.
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DTC P0123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
HIGH INPUT (GASOLINE) / ACCELERATOR POSITION SENSOR 1-HIGH
INPUT (DIESEL)

COMPONENT LOCATION  esioa9e1

Refer to DTC P0121.

GENERAL DESCRIPTION  eszracoc

Refer to DTC P0121.

DTC DESCRIPTION  ersazace

ECM sets DTC P0123 if the ECM detects signal voltage higher than the possible range of a properly operating TPS1.

DTC DETECTING CONDITION  esseatoe

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check « Open in signal or ground
* Ignition "ON" circuit o
Enable Conditions « Battery voltage 6V * Short to battery in signal
« No TPS error circuit
» Contact resistance in
Threshold Value « TPS1 4.9V connectors
Diagnostic Time « 1sec. * Faulty TPS1

SPECIFICATION  eoemer2

Refer to DTC P0121.

SCHEMATIC DIAGRAM  eenorsos

Refer to DTC P0121.

SIGNAL WAVEFORM AND DATA  esrai20n

Refer to DTC P0122.

MONITOR DTC STATUS  erasooer

Refer to DTC P0122.

TERMINAL AND CONNECTOR INSPECTION  esosioae

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

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

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

Go to "Ground Circuit Inspection” procedure

GROUND CIRCUIT INSPECTION  ersasser
1. Ignition "OFF"

2. Disconnect TPS1 connector

3. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 0Q

5. Is resistance within the specification?

YES
Go to step "Signal Circuit Inspection” procedure

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

SIGNAL CIRCUIT INSPECTION  eaz2coaoa
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 5V

3. Is voltage within the specification?

YES

Go to "Component Inspection” procedure

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

procedure

COMPONENT INSECTION  eezsrac

1. Reconnect the TPS1 connector
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2. After engine starting, connect Scantool and monitor the "TPS1" parameter on the Scantool data list.

Specification :
- Closed throttle status : Approx. 0.2~0.8V, Wide open throttle : Approx 4.3~4.8V
- Signal increases with throttle opening angle

CH A: 717.4nmV DT: 1.13 5 CH B: 4.4 |
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EFRF102A

3. s sensor data near the specified value?
YES

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

Check TPS1 for contamination, deterioration, or damage. Substitute with a known-good TPS1 and check for
proper operation. If the problem is corrected, replace TPS1 and then go to "Verification of Vehicle Repair" procedure.

[LJ| NOTE

It is necessary to perform the Initialization with Scan Tool when the throttle body assembly or ECM is replaced, After
initialization, the system normality should be confirmed by observing whether throttle valve is following the accelerator
pedal or not

VERIFICATION OF VEHICLE REPAIR  eosrees

Refer to DTC P0121.
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IDTC P0130 HO2S CIRCUIT (BANK 1/ SENSOR 1)

COMPONENT LOCATION  ecassion

HO2S (B1/S1)

EFRFO11A

GENERAL DESCRIPTION  eeisseoe

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. 0.45V the exhaust is lean, and if the voltage input is over approx. 0.45V 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  esciaers

ECM sets DTC P0130 if the ECM detects that the front HO2S signal circuit is open.

DTC DETECTING CONDITION  eeatzoer

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check

« Ignition "ON"

Enable Conditions

02 sensor heater close loop control

No O2 sensor heater error

Exhaust gas temperature 500 (932 )
Lambda close loop control activated

Threshold Value

HO2S < 0.474V or 0.376V & Internal
resistance 60

Diagnostic Time

5sec.

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

Faulty Heated O2
Sensor(HO2S)
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SCHEMATIC DIAGRAM  err7aew0

[Circuit Diagram] [Connection Information]

HO2S(B1/S1) ECM
3 Terminal Connected to Function
1 ECM Terminal 17 Signal
4
| | | J_J E3 Heater Control 2 ECM Terminal 16 Ground
2 3 Main Rela Power
I - '--::- — |16-Gr0und y
4 ECM Terminal 93 Heater Control
1 E7 Signal
L]
Main Relay

[Harness Connector]

ECM

94 (@ ]92]|91[90]|89]| 88|87 |86 |85][84]|83]|g2|81[80]|79|78[77[76]75
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C4a4

EFRF300B

SIGNAL WAVEFORM AND DATA  ecrcseaa

CH A: 319.2mV DT: 8.95S FREQ: .11 Hz
MIN:-157.5n0 AVE: 348.9mU HAX: 796.8mnU
FREQ: B.39 Hz DUTY: 49 X

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.
2. Open in signal circuit with ignition ON : Approx. 450~500mV

EFRF201K

MONITOR DTC STATUS  erisaiss

1.

2.

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

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



DTC TROUBLESHOOTING PROCEDURES FL -155

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
[1] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
>[I ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
>[Il 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
[PART| [ERAS] DTAL
EFRF200D
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.

YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  ezsssssc

1.

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

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

Has a problem been found?
YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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Go to "Ground Circuit Inspection” procedure

GROUND CIRCUIT INSPECTION  Eess1010c
1. Ignition "OFF"
2. Disconnect HO2S connector.

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

Specification : Approx. 0Q

4. Is resistance within the specification?
YES
Go to "Signal circuit inspection” procedure

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

SIGNAL CIRCUIT INSPECTION  esssssss
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 0.4~0.5V

3. Is voltage within the specification?
YES

Go to "Component Inspection” procedure

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

COMPONENT INSECTION  essaopsr

1. With ignition "OFF", reconnect the HO2S connector
2. 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.

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

4. Connect Scantool and monitor the Front HO2S parameter on the Scantool data list.
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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).

5. s sensor switching properly?

M=)

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

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

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

=S

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

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

COMPONENT LOCATION  e7s11c63

Refer to DTC P0130.

GENERAL DESCRIPTION  escoears

Refer to DTC P0130.

DTC DESCRIPTION  eepesoer

ECM sets DTC P0131 if the ECM detects that the front HO2S signal circuit is short to ground

DTC DETECTING CONDITION  escassso

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check

* Ignition "ON"

» Lambda close loop activated o

« No canister purge solenoid error * Short to ground in signal
Enable Conditions + No down O2 sensor error harness .

« Time after close loop control activating  10sec. connectors

« Canister purge valve closed or inactive * Faulty Heated O2

- Sensor(HO2S)
Threshold Value » Front HO2S < 0,02V & HO2S Internal resistance
< 150Q & Rear HO2S 0.449v

Diagnostic Time » lsec.

SCHEMATIC DIAGRAM  eizocaes

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA  esrrearc

Refer to DTC P0130.

MONITOR DTC STATUS  eesreses

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  ercopops

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

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

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

Go to "Signal Circuit Inspection" procedure

SIGNAL CIRCUIT INSPECTION  ecoesson

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

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

Specification: Infinite

4. Is resistance within the specification?

=S

Go to "Component Inspection” procedure.

Repair open or short to ground in signal circuit and go to "Verification of Vehicle Repair"

COMPONENT INSECTION  eracosrs

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  ecepesre

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

COMPONENT LOCATION  esoceocr

Refer to DTC P0130.

GENERAL DESCRIPTION  escepess

Refer to DTC P0130.

DTC DESCRIPTION  eeoseeoe

ECM sets DTC P0132 if the ECM detects that the front HO2S signal circuit is short to battery

DTC DETECTING CONDITION  erseo7e

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check « Short to Battery in signal
Enable Conditions * Ignition "ON" harness : .
+ Contact resistance in
Threshold Value e HO2S 4.6V connectors
e Faulty Heated O2
Diagnostic Time * 1sec. Sensor(HO2S)

SCHEMATIC DIAGRAM  epasecss

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA  ersoroso

Refer to DTC P0130.

MONITOR DTC STATUS  essoesoc

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  epuoe0e

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

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

3. Has a problem been found?

YES

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

Go to "Signal Circuit Inspection” procedure
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SIGNAL CIRCUIT INSPECTION  Eeseireo

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

4. Measure resistance between terminal 1 fo the sensor harness connector and chassis ground.

Specification : Approx. 0.4~0.5V

5. Is voltage within the specification?
YES

Go to "Component Inspection” procedure.

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

COMPONENT INSECTION  essepias

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  eoseeieo

Refer to DTC P0130.
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IDTC P0133 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 1)

COMPONENT LOCATION  epassssc

Refer to DTC P0130.

GENERAL DESCRIPTION  e2s24pcc

Refer to DTC P0130.

DTC DESCRIPTION  eoceepoac

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  esseepc

Item Detecting Condition Possible Cause
DTC Strategy » Check Lambda Signal Amplitude o
» Leak in intake or exhaust
» 11V < Battery voltage system
Enable Conditions + Stable driving c_ond|t|0r_1 « Faulty fuel system.
» Lambda regulation active « Front and rear HO2S
+ Canister Purge Valve not in CLOSE state connections reversed.
Threshold Value « Average Ratio between measured and maximum + Contact resistance in
allowed signal amplitude  threshold connectors

« HO2S contamination

Diagnostic Time

SIGNAL WAVEFORM  erarcese

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA  esasises

Refer to DTC P0130.
MONITOR DTC STATUS  eoesarrs

[L| NOTE

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

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

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

4. Read "DTC Status" parameter
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To naviate to the "DTAL"menu
[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
»[F] ENGINE
:Select engine

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

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2, DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

[PART| [ERAS] DTAL

5.

VISUAL / PHYSICAL INSPECTION

1.

EFRF200D
Is parameter displayed "History(Not Present) fault"?

NOTE

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

YES

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

Go to next step as below

E93A4A85

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?

M=)

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

Go to "Air Leakage Inspection" procedure



FL -164 FUEL SYSTEM

AIR LEAKAGE INSPECTION  &rsroros

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

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

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

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

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

Test Condition : Ignition "ON" Engine "ON" at Idle
Specification : Approx. 350kPa(3.50 kg/ , 50 psi)

4. Is the fuel pressure within the specified value?

YES

Go to "Fuel Injector Inspection” procedure as below

Repair as necessary refer to inspection note as below and go to "Verification of Vehicle Repair" procedure
FUEL INJECTOR INSPECTION
1. Ignition "OFF"

2. Check the fuel injectors for clogging or any restrictions

Specification : No clogging and restriction

3. Is the fuel injector OK?

YES

Go to "Component Inspection” procedure

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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COMPONENT INSECTION  eseroro

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  ecrcreie

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

COMPONENT LOCATION  eseera00

Refer to DTC P0130.

GENERAL DESCRIPTION  esosrers

Refer to DTC P0130.

DTC DESCRIPTION  ercrraso

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  esssoocs

Item Detecting Condition Possible Cause
DTC Strategy » Plausibility check

¢ In fuel cut mode
» 02 sensor heater close loop control

* Related fuse blown or

Enable Conditions . N | t fail missing
0 relevant failure » Contact resistance in
+ Exhaust gas temperature 350 (662 ) connectors
Threshold Value « HO2S voltage at fuel-cut mode 0.1V * HO2S contamination

Diagnostic Time

SCHEMATIC DIAGRAM  eorrszss

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA  e7a7a02s

Refer to DTC P0130.
MONITOR DTC STATUS  eseoaso?

(L NOTE

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

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

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

4. Read "DTC Status" parameter
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To naviate to the "DTAL"menu
[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
»[F] ENGINE
:Select engine

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

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2, DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

|PART| |ERAS|

1

EFRF200D

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.

M=)

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

EO004AADO

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?

M=)

Repair as necessary and go to "Verification of Vehicle Repair" procedure
Go to "HO2S Fuse Inspection" procedure

HO2S FUSE INSPECTION

1. Ignition "OFF"  Engine "OFF"

2. Verify "10A Sensor fuse" is installed and not blown.
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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  eep2s20e

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  espissec

Refer to DTC P0130.
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IDTC P0136 HO2S CIRCUIT (BANK 1/ SENSOR 2)

COMPONENT LOCATION  e2se0aps

HO2S (B1/S2)

EFRFO10A

GENERAL DESCRIPTION  esororss

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between OV and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor.

DTC DESCRIPTION  e2aperer

ECM sets DTC P0136 if the ECM detects that the rear HO2S signal circuit is open.

DTC DETECTING CONDITION  eosprese

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check
« Ignition "ON"

e Open in signal harness

» 02 sensor heater close loop control « Open in ground harness
Enable Conditions * No HO2S heater error « Contact resistance in

» Exhaust gas temperature 600 (1112 ) connectors

» Lambda close loop control activated - Faulty Heated O2
Threshold Value + Down HO2S internal resistance ~ 60kQ Sensor(HO2S)

Diagnostic Time * 2sec.
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SCHEMATIC DIAGRAM

E6ED998F

[Circuit Diagram]

[Connection Information]

HO2S(B1/S2)
3 Terminal Connected to Function
ol | | | 4 — 1 ECM Terminal 38 Signal
L} 94- Heater Control
- | ) S estertonto 2 ECM Terminal 39 Ground
1 2 [39- Ground 3 Main Relay Power
1 4 ECM Terminal 94 Heater Control
= ES- Signal
Main Relay
[Harness Connector]
ECM
.93 92191190 (89 |88 |87 [86[85]|84|83[(82|81)|80|79| 78|77 ]76]75 n
72171701 69[68)|67)|66|65)|64)|63|62]61)|60([59]|58]|57|56)|55](54]53 n
50 |49 (48 | 47| 46 | 45| 44| 43 [ 42| 41| 40 L. 37136 [35]34]33[32] 31
28 |27 26| 25( 24123 22| 21| 20) 19| 18|17 )16 (15]14 |13 12 ) 11 (10| 9
Ca4
EFRF300C
SIGNAL WAVEFORM AND DATA  eezcosse
CH A 348.9wV DT: 7.958 FREQ: 8.13 HA
HIN: 388.4nl AVE: 598. 1mlU HAX: 1.8y
FREQ: 8.88 Hz DUTY: B X%
ZOOM [MEMO | [RECD| [MENU |
Fig.1) HO2S signal waveform with idle after warm up :
1: Normal status(Approx. above 0.6V), 2: Open in signal circuit(Approx. 0.4~0.5V)
EFRF200L

MONITOR DTC STATUS

1.

2.

EC1DAE75

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

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

:Select model and year 1. MIL STATUS
»[iF] 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
[PART| [ERAS] DTAL

EFRF200D
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.

M=)

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  erscecez

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

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

3. Has a problem been found?

YES

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

Go to "Ground Circuit Inspection” procedure
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GROUND CIRCUIT INSPECTION  ecascce

1. Ignition "OFF"
2. Disconnect HO2S connectors

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

Specification : Approx. 0Q

4. s resistance within the specification?
YES
Go to "Signal circuit inspection" procedure

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

SIGNAL CIRCUIT INSPECTION  esconzes
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 0.7~0.8V

3. Is voltage within the specification?
YES
Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  es7oasea
1. With ignition "OFF", reconnect the HO2S connector
2.  Warm up the engine to normal operating temperature and check that HO2S signal is active.

3. Connect Scantool and monitor the Rear HO2S parameter on the Scantool data list.

Specification : Above 0.6V

4. Is sensor data near the specified value?
YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure
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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  es200s5a

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

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

3. Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  eoreros

Refer to DTC P0136.

GENERAL DESCRIPTION  eso7ss46

Refer to DTC P0136.

DTC DESCRIPTION  eesasee

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  esoieses

Item Detecting Condition Possible Cause
DTC Strategy Electrical Check

» Short to ground in signal

Enable Conditions  In close loop mode harness _ .
« Air mass flow(Kg/h)  7.7kg/h « Contact resistance in
connectors
Threshold Value « HO2S < 0.02V & Internal resistance < 15Q « Faulty Heated 02
Diagnostic Time . 2sec. Sensor(HO2S)

SCHEMATIC DIAGRAM  eserpoos

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  eouiasse

Refer to DTC P0136.

MONITOR DTC STATUS  cosooer:

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  escsopss

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

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

3. Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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Go to "Signal Circuit Inspection" procedure

SIGNAL CIRCUIT INSPECTION  eeseasoc

1. Ignition "OFF"
2. Disconnect HO2S connector

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

Specification : Infinite

4. Is resistance within the specification?
YES

Go to "Component Inspection” procedure

Repair open or short to ground in signal circuit and go to "Verification of Vehicle Repair" procedure

COMPONENT INSPECTION  escei2rs

Refer to DTC P0136.

VERIFICATION OF VEHICLE REPAIR  essrsseo

Refer to DTC P0136.
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IDTC P0138 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  eroeops2

Refer to DTC P0136.

GENERAL DESCRIPTION  ess7ro17

Refer to DTC P0136.

DTC DESCRIPTION  erazesss

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  ecesnosc

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Electrical Check

Enable Conditions * Ignition "ON"
Threshold Value « HO2S 4.6V
Diagnostic Time » lsec.

« Short to Battery in signal
harness

« Contact resistance in
connectors

e Faulty Heated O2
Sensor(HO2S)

SCHEMATIC DIAGRAM  eccoeseo

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0136.

MONITOR DTC STATUS  eizises2

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION

EDAC4AD3

E41C3FAF

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

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

damage.

3. Has a problem been found?

YES

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

SIGNAL CIRCUIT INSPECTION  eoosi200

1. Ignition "OFF"

2. Disconnect HO2S connector

w

Ignition "ON"

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

Specification : Approx. 0.7~0.8V

5. Is voltage within the specification?
YES

Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  esisnsa0

Refer to DTC P0136.

VERIFICATION OF VEHICLE REPAIR  ecrecceo

Refer to DTC P0136.
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IDTC P0139 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  ecsepsss

Refer to DTC P0136.

GENERAL DESCRIPTION  essoss1e

Refer to DTC P0136.

DTC DESCRIPTION

EB701733

The ECM monitors rich-lean switching time of rear heated oxygen sensor (HO2S) after fuel cut-off to validate dynamic
behavior of rear heated oxygen sensor (HO2S). After detection of fuel cut-off engine operating state, the 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.

DTC DETECTING CONDITION  eci79343

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Slow response(Switching time check at
entry in fuel cut off)

Enable Conditions

Coolant temp 74 (165 )

Closed loop mode

5km/h(3mph)  Vehicle speed  180km/h(112mph)
Sensor preheating and full phase finished

Catalyst temp.model 350 (662 )

No relevant failure

11  Battery voltage 16

Downstream O2 sensor signal at entry in

fuel cut off  0.55V

Threshold Value

Average ratio(between measured and maximum
allowed switching time at entry in fuel cut-off) 1

Diagnostic Time

5 fuel cut-off phases

Leak in intake or exhaust
system

Faulty fuel system.

Front and rear HO2S
connections reversed.
Contact resistance in
connectors

HO2S contamination

SCHEMATIC DIAGRAM  esssreat

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  ezrsoe0

Refer to DTC P0136.

MONITOR DTC STATUS  escsen

[LI| NOTE

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

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



DTC TROUBLESHOOTING PROCEDURES FL -179

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
»[iF] ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[1] 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
[PART| [ERAS] DTAL
EFRF200D
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.

YES
Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM

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

Go to next step as below

VISUAL / PHYSICAL INSPECTION  earssiso

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

YES

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

Go to "Exhaust System Inspection" procedure

EXHAUST SYSTEM INSPECTION  easscoea

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

YES

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

Go to "Air Leakage Inspection " procedure

AIR LEAKAGE INSPECTION  essacesr

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?

=S

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

Go to "Fuel Pressure Inspection” procedure

FUEL PRESSURE INSPECTION

1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

2. Install a fuel pressure gage

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

Test Condition : Ignition "ON" Engine "ON"
Specification : 350kPa(3.50 kg/ , 50 psi)

4. Is the fuel pressure within the specified value?
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M=)

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 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?

M=)

Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  eroiasra

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 Rear HO2S parameter on the Scantool data list.

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

4. Is sensor data near the specified value?
YES

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

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

VERIFICATION OF VEHICLE REPAIR  eis20ars

Refer to DTC P0136.
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DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
2)

COMPONENT LOCATION  esos7soe

Refer to DTC P0136.

GENERAL DESCRIPTION  eooasras

Refer to DTC P0136.

DTC DESCRIPTION  epzoceze

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

There are 2 cases which DTC P0140 sets.

(I) Signal monitoring during fuel cut-off: The ECM monitors rear O2 sensor signal level during fuel cut-off which normally
shows near 0V and sets DTC P0140 when signal level is too high.

(I 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.

DTC DETECTING CONDITION  esssscoc

Item Detecting Condition Possible Cause

DTC Strategy  Signal Plausibility after Fuel Cut-off

* Integrated engine load in fuel cut off  18g
 Integrated engine load after fuel cut off  40g

» Coolant temperature 74 (165 ) « Related fuse blown or
Enable Conditions * In Closed loop mode missing
+ Catalyst temperature 350 (662 ) « Contact resistance in
* 5km/h(3mph)  Vehicle speed  120km/h(75mph) connectors
* No relevant failure ¢« HO2S contamination
-« 11V  Battery voltage 16V
Threshold Value « Signal increase  0.01V
Diagnostic Time » 5 After Fuel Cut-Off phases

SCHEMATIC DIAGRAM  e2as2006

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  esr7aass

Refer to DTC P0136.

MONITOR DTC STATUS  eeearuo

[LI| NOTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REPAIRS
associated with those codes before proceeding with this troubleshooting tree.
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1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Press F4(DTAL) to select DTC information from the DTCs menu

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

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

:Select model and year 1. MIL STATUS
»[iF] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  erssanss

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

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

3. Has a problem been found?

=S

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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Go to "HO2S Fuse Inspection” procedure

HO2S FUSE INSPECTION

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

If OK, go to "Component Inspection” procedure
If NG, replace fuse and repair any shorts as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ezisrcra

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

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

Connect Scantool and monitor the Rear HO2S parameter on the Scantool data list.

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

4.

Is sensor data near the specified value?
=S

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  erse2ans

Refer to DTC P0136.
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IDTC P0170 FUEL TRIM (BANK 1)

GENERAL DESCRIPTION  eozserct

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  esrcorsr

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 if no proportional fuel adaptation occurs for a defined time after
the lambda controller has reached its minimum or maximum threshold.

DTC DETECTING CONDITION  espoaooo

Item Detecting Condition Possible Cause
DTC Strategy « Monitoring deviation of lambda controller
e Lambda control active  Air leakage or restriction in
+ Engine speed 512rpm intake or exhaust system
+ Mass air flow  Omg/stk * Dirty engine ail or oil
Enable Conditions « Ambient pressure 0 level too high
« Intake manifold air temperature -40 (-40 ) * Front HO2S or MAFS
+« Canister |0ading contamination
« Coolant temperature 75 (167 ) * Fuel system
* EVAP system
Threshold Value « Lambda controller ~ 20% or -20% during 40sec. « Faulty sensor signals
Diagnostic Time * 40sec.

MONITOR DTC STATUS  e7sepoee

(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. 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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

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

»[1] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

MONITOR ACTUATION TEST  eoezscer

NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
1. Warm up the engine to normal operating temperature and let it idle.
2. Install Scan Tool and select INJECTOR #1 parameter on the Actuation Test mode
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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5. Was each cylinder’s rpm drop within the same value?

M=)

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 cylindersNote) 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/EAHAUST SYSTEM FOR RESTRICTION OR LEAKAGE

1. Visually/physically inspect the air leakage in intake/exhaust system as following items
- Vacuum hoses for splits, kinks and improper connections.
- Throttle body gasket
- Gasket between intake manifold and cylinder head
- Seals between intake manifold and fuel injectors
- Exhaust system between HO2S and Three way catalyst for air leakage

2. Visually/physically inspect the restriction in intake/exhaust system as following items,
- Air cleaner filter element for excessive dirt or for any foreign objects
- Throttle body inlet for damage or for any foreign objects
- Throttle bore, throttle plate and the IAC passages for chocking and for any foreign objects
- Restricted exhaust system

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

YES

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

Go to " Check the engine oil contamination " procedure
CHECK THE ENGINE OIL CONTAMINATION
1. Check the engine oil level. The oil level should be between the min. and max. marking. Fill to the correct oil level
2. Warm up the engine to normal operating temperature
3. Connect Scantool and note the "SHORT TERM FUEL-B1" parameter on the Scantool data list.
4. Disconnect and plug the positive crankcase ventilation

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

Specification : The value should remain more or less unchanged

6. Is the displayed value within the specified value?

M=)

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

SENSOR CONTAMINATION INSPECTION
1. Visually/physically inspect following items:
- Remove and inspect the HO2S(B1S1) for any silicon contamination. This contamination will be indicated by a
white powdery coating and this will result in a but false voltage signal

- Check MAFS for contamination, deterioration, or damage.
- If contamination is evident on the HO2S or MAFS, replace contaminated sensor and go to next step.

CHECK FOR LEAKAGE IN EVAP SYSTEM
1. Check the EVAP. EM system for possible over
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.
2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve

3) Does the valve hold vacuum?
YES

Go to "Fuel System Inspection" procedure

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

FUEL SYSTEM INSPECTION  e4oa7620

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. Start engine and let it idle.

Specification : 350kPa(3.50 kg/ , 50 psi)

5. Is fuel pressure within the specified value?
YES

Go to "Fuel Injector Inspection” procedure as below

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

FUEL INJECTOR INSPECTION

1. Check the fuel injectors for clogging or any restrictions
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Test Condition : Ignition "OFF"
Specification : No clogging and restriction

2. s the fuel injector OK?

YES

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

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

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0196 ENGINE OIL TEMP. SENSOR RANGE / PERFORMANCE

COMPONENT LOCATION  esos8e0

oTS

EFRFO17A

GENERAL DESCRIPTION  eossssrr

The fluid of the CVVT is the engine oil and its density changes according to the engine oil temperature. At this time the
Oil Temperature Sensor (OTS) helps compensation against the temperature differences. The Oil Temperature Sensor
measures the engine oil temperature before the engine oil comes into the Oil-flow Control Valve (OCV).

According to the measured temperature, the Engine Control Module (ECM) compensates the oil-flow control valve oper-
ation time.

DTC DESCRIPTION  eocecrrs

The purpose of this diagnosis is to detect a stuck oil temperature signal or implausibly low ,high signal. For the stuck signal
detection, the ECM checks whether after a variation of the calculated oil temperature also a variation of the measured oil
temperature is detected and sets DTC P0196 if the variation of the measured oil temperature is lower than the threshold.
For the implausibly high, low signal detection, the ECM compares measured engine oil temperature with calculated oil
temperature or coolant temperature and sets DTC P0196 when one of following conditions is met.

1. Measured oil temperature is implausibly low when calculated oil temperature is high.

2. Measured oil temperature is implausibly high when coolant is low without any relevant failure.
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DTC DETECTING CONDITION

E63AE3ES

Item

Detecting Condition

Possible Cause

DTC Strategy

» Plausibility check

Casel

« Engine running

* No ECTS error

e Coolant temp. at engine start 39.8 (103.6 )
* Modeled oil Temp. 70 (158 )

Case?
Enable

« Engine running
* No ECTS error

« Coolant temp. 69.8 (157.6 )

Condi-
tions

Case3

« Engine running

e 6V  Battery voltage

* No ECTS error

« Coolant Temp. at engine start

 Difference between the highest and lowest
modeled Oil Temp. Threshold

» Substituted Coolant Temp. or Coolant Temp.

83.3 (1819 )

39.8 (1036 )

Casel

e Oil Temp. 20

Thresh- Case?

« Oil Temp. 100

old Value
Case3

« Difference between the highest and lowest
measured oil temp. Threshold

Diagnos- | Casel

e 15sec.

tic Time

Case2,3

* Immediately

» Contact resistance in

connectors
e Faulty OTS

SPECIFICATION

EBBB52A8

Temp.( )

oTS

Temp.( )

Resistance( )

Temp.( )

Temp.( )

OTS
Resistance( )

-20

-4

16.52

40

104

111

0

32

6.00

60

140

0.54

20

68

2.45

80

176

0.29
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SCHEMATIC DIAGRAM  essciecr

[Circuit Diagram] [Connection Information]

oTS ECM
2 Terminal Connected to Funtion
E?- Ground
1 ECM Terminal 40 oTS
— 1 I
"1 140- 0TS 2 ECM Terminal 37 Ground
[Harness Connector]
ECM

94 [93]|92]|91]| 90|89 [ 88|87 |86]|85[84]|83 [s2][81[80 79| 78|77 [76]|75]74 ﬂ
72 (71706968 |67 66| 65 | 64| 63 ] 62|61 | 60 59 [58 [ 57| 56 | 55 [ 54 | 53 [ 52 |[ 51] n
50 (4948 47[46[45] 44 43 [42[41[@[39][38[@[36[35[34[33[32]31]30

(2 [ 1]

28 |27 26| 25( 24|23 22| 21) 20) 19| 18|17]116(15]14 | 13|12 ) 11[(10] 9 | 8

C35 C4a4

EFRF300G

MONITOR DTC STATUS  ecsseocs

NOTE

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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
»[F] 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
[PART| [ERAS] DTAL

EFRF200D
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5. Is parameter displayed "History(Not Present) fault"?

(L] NOTE

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

YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  ecreoeer

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

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

3. Has a problem been found?

YES

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  egsp7pan
1. Ignition "OFF"
2. Disconnect OTS connector.

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

SPECIFICATION

oTS OTS
Temp.( ) Temp.( ) Resistance( ) Temp.( ) Temp.( ) Resistance( )
-20 -4 16.52 40 104 1.11
0 32 6.00 60 140 0.54
20 68 2.45 80 176 0.29
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<C35>

1. OTS
S s T 2. Ground

X1962

4. Is resistance within specification?

YES

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

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

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0197 ENGINE OIL TEMP. SENSOR LOW INPUT

COMPONENT LOCATION  eos2s3es

Refer to DTC P0196.

GENERAL DESCRIPTION  esaresrs

Refer to DTC P0196.

DTC DESCRIPTION  eepcaaer

ECM sets DTC P0197 if the ECM detects signal voltage lower than the possible range of a properly operating OTS.

DTC DETECTING CONDITION  eeeciess

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check
« Ignition "ON" o
. « 6V < Battery voltage  Short circuit to ground
Enable Conditions « No ECTS error « Contact resistance in
« Coolant Temp. 99.8 (211.6 ) connectors
e Faulty OTS
Threshold Value + Oil Temp. 153 (307 )
Diagnostic Time » 5sec.

SPECIFICATION  easrersa

Refer to DTC P0196.

SCHEMATIC DIAGRAM  eszpsare

Refer to DTC P0196.

MONITOR DTC STATUS  ecacesss

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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

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

»[1] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

SIGNAL CIRCUIT INSPECTION  Ecresane
1. Ignition "OFF"
2. Disconnect OTS connector

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

Specification : Infinite

4. Is resistance within the specification?

YES

Go to "Terminal and Connector Inspection” procedure

Repair short to ground in harness and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  ecozorsa

Refer to DTC P0196.

COMPONENT INSPECTION 2202342

Refer to DTC P0196.

VERIFICATION OF VEHICLE REPAIR  eaos2esc

Refer to DTC P0196.
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IDTC P0198 ENGINE OIL TEMP. SENSOR HIGH INPUT

COMPONENT LOCATION  ercress?

Refer to DTC P0196.

GENERAL DESCRIPTION  esi720ae

Refer to DTC P0196.

DTC DESCRIPTION  e4o0cceo

ECM sets DTC P0198 if the ECM detects signal voltage higher than the possible range of a properly operating OTS.

DTC DETECTING CONDITION  eipsescs

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check
« Time after start  300sec. * Open or short circuit
Enable Conditions « No ECTS error to battery
« Coolant Temp. -9 (16 ) + Contact resistance in
connectors
Threshold Value « Oil Temp. -36 (-33 ) » Faulty OTS
Diagnostic Time » 5sec.

SPECIFICATION  escesses

Refer to DTC P0196.

SCHEMATIC DIAGRAM  eseczone

Refer to DTC P0196.

MONITOR DTC STATUS  easracca

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

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

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2, DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

GROUND CIRCUIT INSPECTION

EDCB9F55
1. Ignition "OFF"
2. Disconnect OTS connector

3. Measure resistance between terminals 2 of the OTS harness connector and chassis ground

Specification : Approx. 0Q

4. Is resistance within specification?

=S

Go to "Terminal and connector Inspection" procedure

Repair open circuit and go to "Verification of Vehicle Repair" procedure
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SIGNAL CIRCUIT INSPECTION  easorise

1. Ignition "ON"

2. Measure voltage between terminals 1 of the OTS harness connector and chassis ground

Specification : Approx. 5V

3. Is voltage within specification?

YES
Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  eeeoscos

Refer to DTC P0196.

COMPONENT INSPECTION  esceseas

Refer to DTC P0196.

VERIFICATION OF VEHICLE REPAIR  essacasc

Refer to DTC P0196.
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DTC P0221 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eeaeacss

ETC body

EFRF447B

GENERAL DESCRIPTION  easscaoc

The Electronic Throttle Control(ETC) system is made of the components throttle body, throttle position sensor 1 2 and
accelerator pedal position sensor1 2. TPS1 2 are sharing the same source voltage and ground, the rotating shaft and
potentiometer position. The throttle valve opening is control by throttle motor which is controlled by Engine Control Mod-
ule(ECM).The opposite position indicator shows inverted signal characteristics. TPS1 output voltage increases smoothly
in proportion with the throttle valve opening angle after starting. TPS2 output voltage decreases smoothly in inverse pro-
portion with the throttle valve opening angle after starting. Throttle position sensor detects the throttle valve position. It
also sends a signal to ECM. The throttle position sensor signal is used for feed back control.

DTC DESCRIPTION  eorcssor

The ECM compares the actual measured Mass Air Flow signal with the modeled Mass Air Flow value to detect implausible
TPS2 signal. The DTC P0221 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  eesacesc

Item Detecting Condition Possible Cause
DTC Strategy  Plausibility check between TPS2 and MAF
« Ignition "ON"
« No engine stop and engine start
Enable Conditions * No TPS adaptation request . )
« |actual TPS1 - actual TPS2|  8° connectors
 Air leakage in intake system
. Integr_ated error between measured MAF and . Faulty TPS2
Threshold Value substitute MAF of TPS2  TPS1 or Mean value
of error between measured MAF and substitute
MAF of TPS2  threshold
Diagnostic Time » 0.3sec.
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FUEL SYSTEM

SPECIFICATION

E457D939

Test Condition TPS1 TPS2
Closed Throttle Status 0.2~0.8V 4.3~4.8V
Wide Open Throttle(After startin
P ttie 9 4.3-4.8V 0.2~0.8V
engine)
SCHEMATIC DIAGRAM  eeoasco2
[Circuit Diagram] [Connection Information]
. . ECM
5 - -
[25- Reference Voltage Terminal Connected to Function
f 4 1 ECM Terminal 42 Ground
1 I M tlar- et 2 ECM Terminal 23 Reference Voltage
o
: [42- Ground 3 ECM Terminal 71 ECT Outputl
[ 5 4 i TPS1
. [L-Ts2 ECM Terminal 41
#1 5 ECM Terminal 11 TPS2
6 ECM Terminal 72 ECT Output2
2 [71- ETC OUtput
¥ T h
Y
| .
" ' EZ ETC Output2
[Harness Connector]
ECM
[94 o3 [o2] 9190808887 [86[85]84]83[82][8L]80 79[ 78] 77 [76] 75 5
9940 @ |@ | 7069|6867 66[65[64[63]62[61]|60[59]|58][57]56]55]54]53
690 50 (49 [48 (4746 45] 44|43 | @ | @[ 40[39|38[37[36[35][34]33[32]31
28 [27]26 [ 25 [ 24 [@] 22 [ 21] 20] 19] 18[17 [ 1615 [14 [13[ 12 [@[10] 9
C06 Ca4

EFRF300W
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SIGNAL WAVEFORM AND DATA  escaacss

100 -+

TPS1

Voltage

ratio [%] The opposite position indicator shows inverted signal characteristics

- TPS1 : Signal increases with throttle opening angle
- TPS2 : Signal decreases with throttle opening angle

10

v

10,5 105

Throttle opening angle [°]

1.11 CURRENT DATA
A
x
% [TPS VOLTAGE 2 4.2 v
TPS ANGLE SENSOR 1 5.3 °
TPS ANGLE SENSOR 2 5.8 °
TPS_SP 5.6 °
ACCEL PEDAL POSITION 8.8 X
ACCEL. PEDAL UOLTAGE 1 8.8 U
TPS ANGLE MEAN 5.5 °
v o IR I I N N O B D O O O
[FI% | [sceN]| [FuLL] [PaRT | [GRPH| [HELP] | ER3%Y [zoon] [MEmo| [RECD| [MENU]

Fig. 1) TPS2 output voltage after engine start:
Closed throttle status : Approx. 4.3~4.8V, Wide open throttle : Approx 0.2~0.8V
Fig. 2)
1(TPS1) : Output voltage increases smoothly in proportion with the throttle valve opening angle after starting.
2(TPS2) : Output voltage decreases smoothly in inverse proportion with the throttle valve opening angle after
starting.

EFRF401A

MONITOR DTC STATUS  epsercsr

[LJ| NOTE

If any codes relating to TPS1 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. 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
»[F] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

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

Go to next step as below

AIR LEAKAGE INSPECTION  esrore2a

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

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

YES

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

Go to next step as below
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TERMINAL AND CONNECTOR INSPECTION  ecaseoes

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?

M=)

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  eparicor

1. After engine starting, connect Scantool and monitor the "TPS2" parameter on the Scantool data list.

Specification :
- Closed throttle status : Approx. 4.3~4.8V, Wide open throttle : Approx 0.2~0.8V
- Output voltage decreases smoothly in inverse proportion with the throttle valve opening angle.

2. s sensor data near the specified value?

M=

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 TPS2 for contamination, deterioration, or damage. Substitute with a known-good TPS2 and check for
proper operation. If the problem is corrected, replace TPS2 and then go to "Verification of Vehicle Repair" procedure.

(LI NoTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

m TPS adaptation procedure

1. Erase previous TPS adaptation value using Scan tool.

2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery 10V  Intake Air Temp. 53 (415 ) 53 (415 ) Engine Coolant
Temp. 99.8 (2116 )

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

VERIFICATION OF VEHICLE REPAIR  esceiccs

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

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

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

Go to the applicable troubleshooting procedure.
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DTC P0222 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
LOW INPUT

COMPONENT LOCATION  esssoois

Refer to DTC P0221.

GENERAL DESCRIPTION  epsaoese

Refer to DTC P0221.

DTC DESCRIPTION  essoseen

ECM sets DTC P0222 if the ECM detects signal voltage lower than the possible range of a properly operating TPS2.

DTC DETECTING CONDITION  easiccee

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check e Open in power supply
" harness
. ¢ Ignition "ON" .

Enable Conditions « No TPS error e Short to grpund in power
supply or signal harness

Threshold Value e TPS2 0.1V » Contact resistance in
connectors

Diagnostic Time » 0.05sec. « Faulty TPS2

SPECIFICATION  Eriaseso

Refer to DTC P0221.

SCHEMATIC DIAGRAM  ezeiraa

Refer to DTC P0221.

SIGNAL WAVEFORM AND DATA  eocoscas

Refer to DTC P0221.

MONITOR DTC STATUS  escessco

Refer to DTC P0221.

TERMINAL AND CONNECTOR INSPECTION  esizcire

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

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

3. Has a problem been found?
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YES

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

Go to "Power Circuit Inspection” procedure

POWER AND CIRCUIT INSPECTION  eeazeros
1. Ignition "OFF"

2. Disconnect TPS2 connector

w

Ignition "ON"  Engine "OFF"

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

Specification : Approx. 5V

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

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

GROUND CIRCUIT INSPECTION  erespizo

1. Ignition "OFF"

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

Specification : Approx. 0Q

3. s resistance within the specification?
YES
Go to "Signal Circuit Inspection” procedure

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

SIGNAL CIRCUIT INSPECTION  ecassooe

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

Specification : Infinite
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2. Is resistance within the specification?

M=)

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  ez27sssca

Refer to DTC P0221.

VERIFICATION OF VEHICLE REPAIR essscars

Refer to DTC P0221.
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HIGH INPUT (GASOLINE)

DTC P0223 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT

COMPONENT LOCATION  epssarcs

Refer to DTC P0221.

GENERAL DESCRIPTION  eruicaer

Refer to DTC P0221.

DTC DESCRIPTION  es2raora

ECM sets DTC P0223 if the ECM detects signal voltage lower than the possible range of a properly operating TPS2.

DTC DETECTING CONDITION  essre2na0

Item

Detecting Condition

Possible Cause

DTC Strategy

Electrical Check

Enable Conditions Ignition "ON

No TPS error

Threshold Value

TPS2 4.9V

Diagnostic Time » 0.05sec.

Short to battery in signal
circuit

Open in ground circuit
Contact resistance in
connectors

Faulty TPS2

SPECIFICATION  eozrrras

Refer to DTC P0221.

SCHEMATIC DIAGRAM  essagara

Refer to DTC P0221.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0221.

MONITOR DTC STATUS 2890814

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

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

EB9BCBOB

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

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

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2, DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

|PART| |ERAS| DTAL

EFRF200D

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.

YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION

EB2AG6ABB

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

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

3. Has a problem been found?

YES

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

Go to "Signal Circuit Inspection” procedure
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SIGNAL CIRCUIT INSPECTION  epa7psze
1. Ignition "OFF"

2. Disconnect TPS2 connector

3. Ignition "ON"  Engine "OFF"

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

Specification : Approx.0V

5. Is voltage within the specification?
YES
Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  earoeoct

Refer to DTC P0221.

VERIFICATION OF VEHICLE REPAIR eseisa10

Refer to DTC P0221.
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IDTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION  essor7o2

Main relay

Fuel pump relay

EFRFO19A

GENERAL DESCRIPTION  eoaseros

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  epsos7ao

ECM sets DTC P0230 if the ECM detects the fuel pump relay control circuit is open, short to ground or battery.

DTC DETECTING CONDITION  ezesres

Item Detecting Condition Possible Cause
DTC Strategy « Check open or short to ground/battery in control circuit
— » Open or short in harness
Enable Conditions < 10V Battery voltage 16V + Contact resistance in
Threshold Value * Open, short to battery or short to ground, connectors

 Faulty fuel pump relay
Diagnostic Time * 3sec.
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SCHEMATIC DIAGRAM  ee2apsso

[Circuit Diagram] [Connection Information

ECM
Fuel Pum - -
Bitt_ery Fuel Pump P Terminal Connected to Funtion
Relay
— 30 Battery Power
30 —— 87
85 “ ...I—_ “ 86 85 Battery Power
]—__. xR E— [70- FUEL PUMP RELAY -
g CONTROL 86 ECM Terminal 70 Relay Control
87 Fuel Pump Fuel Pump

[Harness Connector]
ECM

94 (93|92 |01 |90 |89 88|87 |86[85[84[83]|82]|81]|80]|79[78[77 |76 75]74 n
72|71 (@] 69 68|67 66] 6564 63]62]61]60[59[58]57]56][55][54][53]52 n
50 |49 [ 48| 47| 46| 45] 4443 |42 41] 40[30] 383736 [35[34[33][32]31]30

(2 ][ 1]

282712625124 (23 (22) 21| 20| 19| 18|17 |16]15)|14 (13|12 | 11|10 9 | 8

C44

EFRF300H

MONITOR DTC STATUS  erosisce

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

n

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

»[1] 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
[PART| [ERAS] DTAL

EFRF200D

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

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

M=)

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

Go to next step as below

COMPONENT INSPECTION  ezzeesro

1. Ignition "OFF"  Engine "OFF"

2. Remove the fuel pump relay

3. Apply 12V and a ground to 85 and 86 of the fuel pump relay(Component side)

4. Check if the fuel pump relay works well when it is energized. (If the fuel pump relay works normally, a clicking sound
can be heard.)

5. Does the fuel pump relay operate normally?

YES

Go to "W/Harness Inspection” procedure.

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  essarers

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

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

3. Has a problem been found?

=S

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

Go to "Power Circuit Inspection” procedure
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POWER CIRCUIT INSPECTION  espospe2

1. Remove the fuel pump relay.

n

Ignition "ON"  Engine "OFF".
3. Measure the voltage between terminal 30 of the fuel pump relay connector and chassis ground.

4. Measure the voltage between terminal 85 of the fuel pump relay connector and chassis ground.

Specification : Approx. B+

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

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

CONTROL CIRCUIT INSPECTION  errscose

1. Measure the voltage between terminal 86 of the fuel pump relay connector and chassis ground.

Specification : 4~5V

2. Is voltage within the specification?
YES

Thoroughly 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 control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esoossc

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

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

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

YES

System performing to specification at this time. Clear the DTC
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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

COMPONENT LOCATION  erzs0asc

P —t 2 ~/[~L Y % T~ < AL
— P,?‘%\W.L‘h‘_shﬁ\\mm.m

Naplelg e g =,
JO: sl Bl R

EFRFO13A

GENERAL DESCRIPTION  eaeaoro

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  essseier

ECM sets DTC P0261 if the ECM detects that injector (Cylinder #1) control circuit is shorted to ground.
ECM sets DTC P0264 if the ECM detects that injector (Cylinder #2) control circuit is shorted to ground.
ECM sets DTC P0267 if the ECM detects that injector (Cylinder #3) control circuit is shorted to ground.
ECM sets DTC P0270 if the ECM detects that injector (Cylinder #4) control circuit is shorted to ground.

DTC DETECTING CONDITION  essosrso

Item Detecting Condition Possible Cause

DTC Strategy  Electrical Check

Enable Conditions

Engine running

6V  Battery voltage

No full load range

Engine speed(rpm) 6016

Threshold Value

Open or short to Ground in control circuit

Diagnostic Time

1.5sec.

Open in power supply
harness

Short to ground in control
harness

Contact resistance in
connectors

Faulty injector
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SPECIFICATION  eseere
Temp.( ) Temp.( ) Resistance (Q)
20 13.8 ~ 15.2 13.8 ~ 15.2
SCHEMATIC DIAGRAM  eepeeora
[Circuit Diagram] .y [Connection Information
Injector #1 .
njti: = 2 'ES» Injector #1 Injector #1
T F ek Les N ~
,:_, I-_'I ) Terminal Connected to Funtion
=" Main Relay 1 Main Relay Power
Injector #2 5 - 2 ECM Terminal 25 Injector Control
W 128- Injector #2
':__'. U, Injector #2
e Main Relay Terminal Connected to Funtion
Injecmr—#sz - 1 Main Relay Power
7 ’ 1 26- Injector #3
| ﬁ 2 ECM Terminal 28 Injector Control
et L = Main Relay -
Injector #4 Injector #3
— +[27- njector #4 Terminal Connected to Funtion
e ], 1 Main Relay Power
® Main Relay . .
2 ECM Terminal 26 Injector Control
Injector #4
Terminal Connected to Funtion
1 Main Relay Power
2 ECM Terminal 27 Injector Control
[Harness Connector]
ECM
949302919089 88 |87 [86]85]84][83[82][81]80 79[ 7877 [76] 75
GVG 72 |71 {70 | 69 |68 |67 [ 66| 65|64 | 63]62]|61|60]|59[58|57|56]|55]54]53
A 50 [49 [ 4847 |46 [45] 444342 414039383736 [35[34]33[32]31
@ @ @ @[ 22]23]22] 21 20| 10| 18[17 161514 13|12 12 [10] 9
C28-1,C28-2,C28-3,C28-4
C44

MONITOR DTC STATUS  eorcerse

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

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

EFRF300I

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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[iF] ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

>[Il DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op,HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

COMPONENT INSPECTION  eszssac
1. Ignition "OFF"
2. Disconnect injector connector

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

SPECIFICATION

Temp.( ) Temp.( ) Resistance (Q)
20 13.8 ~ 15.2 13.8 ~ 15.2
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1. Power
2. Injector Control

X2614

4. Is resistance within the specification?

M=)

Go to "W/Harness Inspection” 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" procedure

TERMINAL AND CONNECTOR INSPECTION  esosoans

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

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

3. Has a problem been found?

YES

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

Go to "Power Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  eacor2es
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. B+
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3. Is voltage within the specification?

=S

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 10A injector fuse
Repair as necessary and go to "Verification of Vehicle Repair" procedure

CONTROL CIRCUIT INSPECTION  esacri4e

1. Check for short to ground in control circuit
1) Ignition "OFF"

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

Specification : Infinite

3) Is resistance within the specification?

=S

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC 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

COMPONENT LOCATION  erpeaoes

ey - ~_ /(-4 Y ~ AT~
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AL e St Qe

Q
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GENERAL DESCRIPTION  eo7assat

@

EFRFO13A

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
control circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  eecosnen

ECM sets DTC P0262 if the ECM detects that injector (Cylinder #1) control circuit is open or shorted to battery voltage.
ECM sets DTC P0265 if the ECM detects that injector (Cylinder #2) control circuit is open or shorted to battery voltage.
ECM sets DTC P0268 if the ECM detects that injector (Cylinder #3) control circuit is open or shorted to battery voltage.
ECM sets DTC P0271 if the ECM detects that injector (Cylinder #4) control circuit is open or shorted to battery voltage.

DTC DETECTING CONDITION  eeereces

Item Detecting Condition Possible Cause
DTC Strategy » Electrical Check

* Engine running « Open or short to battery
Enable Conditions * 6V Battery voltage in control harness.

* No full load range « Contact resistance in

* Engine speed(rpm) 6016 connectors
Threshold Value + Short to battery in control circuit * Faulty injector
Diagnostic Time e 1.5sec.
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SPECIFICATION

E111B2BE
Temp.( ) Temp.( ) Resistance (Q)
20 13.8 ~ 15.2 13.8 ~ 15.2
SCHEMATIC DIAGRAM  ecsosscc
[Circuit Diagram] .y [Connection Information
Injector #1__, = Injector #1
T7 w ok 125- Injector #1 - -
Tl I-_.I Terminal Connected to Funtion
ny AN
— Main Relay 1 Main Relay Power
Injector #2 5 - 2 ECM Terminal 25 Injector Control
7 128- Injector #2
':__'. Ul Injector #2
 —— Main Relay Terminal Connected to Funtion
lmz — 1 Main Relay Power
7 ’ 126- Injector #3
i l;ﬁ 2 ECM Terminal 28 Injector Control
= L = Main Relay -
Injector #4 Injector #3
= “[27- mjector #4 Terminal Connected to Funtion
SEA ], 1 Main Relay Power
- * Main Relay . .
2 ECM Terminal 26 Injector Control
Injector #4
Terminal Connected to Funtion
1 Main Relay Power
2 ECM Terminal 27 Injector Control
[Harness Connector]
ECM
949302919080 88|87 [86]85]84]83 s2]81]80 7978 77 [76] 75
ero 72|71 |70 69| 68|67 | 66| 65|64[63]62]61]60[59]|58][57]56]55]54]53
A 50 [49 (484746454443 42| 41]40[39]38[37[36[35][34][33[32]31
@@ @ [@® 222322 21] 20| 19] 18[17 [ 16|15 [14[13] 12| 11|10 o
C28-1,C28-2,C28-3,C28-4
C4a4
MONITOR DTC STATUS  ersaircr

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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

» [l DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC
[PART| [ERAS] DTAL

EFRF200D

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.

=S

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

Go to next step as below

COMPONENT INSPECTION  esssssac
1. Ignition "OFF"
2. Disconnect injector connector

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

SPECIFICATION

Temp.( ) Temp.( ) Resistance (Q)
20 13.8 ~ 15.2 13.8 ~ 15.2
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1. Power
2. Injector Control

ae:

(@)

X2614

4. Is resistance within the specification?

YES

Go to "W/Harness Inspection” 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" procedure

TERMINAL AND CONNECTOR INSPECTION  evonseec

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

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

3. Has a problem been found?

YES

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

Go to "Power Circuit Inspection” procedure

POWER SUPPLY CIRCUIT INSPECTION  eoasaarr
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. B+
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3. Is voltage within the specification?

YES
Go to "Control Circuit Inspection” procedure

Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 10A injector fuse
Repair as necessary and go to "Verification of Vehicle Repair" procedure

CONTROL CIRCUIT INSPECTION  Eipzescs

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

Specification : Approx. 4~5V

2. Is voltage within the specification?

=S

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 control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0300 RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED

GENERAL DESCRIPTION  esrsmz0

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  ezzrezas

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 0304) 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.

DTC DETECTING CONDITION  eerresoe

Item Detecting Condition Possible Cause
DTC Strategy » Calculation of engine roughness
- » Faulty spark plugs,
» Mass air flow above zero load curve high-tension lead, or
» Mass air flow gradient is in predetermined range Ignition coil
» Engine speed is in predetermined range « Incorrect valve timing
Enable Conditions » Coolant temperature is in predetermined range + Uneven compression
» No relevant failure « Air leakage
» Throttle angle gradient is in predetermined range « Improper Fuel pressure
» No injector shut off or dirty fuel.
* No rough road « Blocked/Leaking injectors
Threshold Value * Misfire detected on 2 or more cylinders * Leakage between cooling
- — - system and cylinder
Diagnostic Time « Continuous

SPECIFICATION  ezeesecs

. : . Ignition secondary
Temp.( ) Temp.( ) Ignition primary coil (Q) coil ()
20 68 0.56 ~ 0.68 6~8

MONITOR DTC STATUS  escozosr

[LI| NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

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

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

(L] NOTE

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

M=)

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

Go to next step as below

MONITOR ACTUATION TEST  easescao

(L] NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.

1.

2.

3.

4,

Warm up the engine to normal operating temperature and let it idle.
Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.
Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

5.

Was each cylinder's rpm drop within the same value?
YES
Go to "Timing Inspection" procedure

Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Spark plug cable
Inspection” procedure.
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[LJ| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

SPARK PLUG CABLE INSPECTION
1. Remove suspect cylinder’s spark plug cable

2. Visually/physically inspect the following items:
- Damage, cracks and flashover

3. Measure the resistance of the spark plug cable referring to specification.

Specification : 5.6kQ /m +20%

(L NOTE

Resistance should not be higher than 10,000Q per foot of cable. If resistance is higher than specification, replace
the cable

4. Is the displayed value within the specified value?

YES

Go to "Spark Plug Inspection " procedure

Repair as necessary and go to "Verification of Vehicle Repair" procedure
SPARK PLUG INSPECTION
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 pluggap : 1.0 - 1.1 mm (0.039 - 0.043 in.)
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

3. Was a problem found in any of the above areas?
YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure

Go to "Fuel Injector Inspection” procedure

FUEL INJECTOR INSPECTION

1. Check the fuel injectors for clogging or any restrictions

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

2. Is the fuel injector OK?
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M=)

Visually/physically inspect the engine mechanical problem as below:

- Leaky or sticky valves or rings
- Excessive valve deposits

- Weak valve spring

- Leaking head gasket

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure

If OK, go to "Ignition Coil Inspection” procedure

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

IGNITION COIL INSPECTION

1.

2.

3.

4,

Ignition "OFF"
Ignition coil connector : Disconnect

Visually/physically inspect the following items:
- Damage, cracks and flashover

Measure the primary coil resistance between terminals 1 and 2

SPECIFICATION :

. . _ Ignition secondary
Temp.( ) Temp.( ) Ignition primary coil (Q) coil ()
20 68 0.56 ~ 0.68 6~8

5.

Is resistance within the specified value?

YES

Go to "Timing Inspection” procedure

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

TIMING INSPECTION

1.

Set up an oscilloscope as follows :
Channel A (+): terminal 3 of the CKPS, (-): ground
Channel B (+): terminal 3 of the CMPS, (-): ground

Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing

refer to sample waveforms as below
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Fig.1) The square wave signal should be smooth and without any distortion.
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Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

3. Is the signal waveform normal?
YES

Go to " Air Leakage Inspection " procedure

EFRF200N

Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.

Readjust as necessary and go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from 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 fail to synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure

AIR LEAKAGE INSPECTION

E78AD648

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,

If OK, go to next step

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure

- Vacuum hoses for splits, kinks and improper connections.
- Throttle body gasket

- Gasket between intake manifold and cylinder head

- Seals between intake manifold and fuel injectors

- Exhaust system between HO2S and Three way catalyst for air leakage

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

Go to "Fuel System Inspection" procedure

Repair air leakage and go to "Verification of Vehicle Repair" procedure
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FUEL SYSTEM INSPECTION  eazeesos

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 normal idle status

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

4. Is fuel pressure within the specified value?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  eeasoean

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

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

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

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0301 CYLINDER 1-MISFIRE DETECTED
DTC P0302 CYLINDER 2-MISFIRE DETECTED
DTC P0303 CYLINDER 3-MISFIRE DETECTED
DTC P0304 CYLINDER 4-MISFIRE DETECTED

GENERAL DESCRIPTION  easepsos

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  e7saeseo

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 0304) 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  essapeps

Item Detecting Condition Possible Cause

DTC Strategy  Calculation of engine roughness

» Mass air flow above zero load curve

» Mass air flow gradient is in predetermined range
» Engine speed is in predetermined range

« Coolant temperature is in predetermined range * Faulty spark plugs,

+ No relevant failure high-tension lead, or

« Throttle angle gradient is in predetermined range gnition coil
« No injector shut off « Incorrect valve timing

« No rough road » Uneven compression
« Air leakage

Enable Conditions

Thresh- |\ jisfire= 12~50% within 200 rev. * Improper Fuel pressure
Casel) old Value or dirty fuel.
Di - ) )  Blocked/Leaking injectors
lagno » 200 revolution or 3*200 revolution ;
sis Time » Leakage between cooling
system and cylinder
Thresh- . O vt .
old Value * Misfire 1.3% within 1000 revolutions
Case2) -
D|agp0— » 1000 revolution or 4*1000 revolution
sis Time

SPECIFICATION  eccears

. . . Ignition secondary
Temp.( ) Temp.( ) Ignition primary coil (Q) coil ()

20 68 0.56 ~ 0.68 6~8
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MONITOR DTC STATUS  ezesacep

(L] NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

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

(L] NOTE

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

YES

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

Go to next step as below

MONITOR ACTUATION TEST  es2rosca

[LJ| NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
1. Warm up the engine to normal operating temperature and let it idle.

2. Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.

3. Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key

4. Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

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

YES

Go to "Timing Inspection" procedure
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Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Spark plug cable
Inspection" procedure.

[L| NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

SPARK PLUG CABLE INSPECTION

Remove suspect cylinder’'s spark plug cable

Visually/physically inspect the following items:
- Damage, cracks and flashover

Measure the resistance of the spark plug cable referring to specification.

Specification : 5.6kQ /m +20%

4.

(L] NOTE

Resistance should not be higher than 10,000Q per foot of cable. If resistance is higher than specification, replace
the cable

Is the displayed value within the specified value?
YES

Go to "Spark Plug Inspection " procedure

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

SPARK PLUG INSPECTION

Remove suspect cylinder’'s spark plugs
Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks

- Check for pluggap : 1.0 - 1.1 mm (0.039 - 0.043 in.)
- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

Was a problem found in any of the above areas?
YES

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

Go to "Fuel Injector Inspection” procedure

FUEL INJECTOR INSPECTION

1.

Check the fuel injectors for clogging or any restrictions
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Test Condition : Ignition "OFF"
Specification : No clogging and restriction

2. s the fuel injector OK?

YES

Visually/physically inspect the engine mechanical problem as below:
- Leaky or sticky valves or rings
- Excessive valve deposits
- Weak valve spring
- Leaking head gasket

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure
If OK, go to "Ignition Coil Inspection” procedure

Repair as necessary and go to "Verification of Vehicle Repair" procedure
IGNITION COIL INSPECTION
1. Ignition "OFF"
2. Ignition coil connector : Disconnect

3. Visually/physically inspect the following items:
- Damage, cracks and flashover

4. Measure the primary coil resistance between terminals 1 and 2

SPECIFICATION :

. . _ Ignition secondary
Temp.( ) Temp.( ) Ignition primary coil (Q) coil ()
20 68 0.56 ~ 0.68 6~8

5. Is resistance within the specified value?
YES

Go to "Timing Inspection” procedure

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

TIMING INSPECTION

1. Set up an oscilloscope as follows :
Channel A (+): terminal 3 of the CKPS, (-): ground
Channel B (+): terminal 3 of the CMPS, (-): ground

2. Startthe engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing
refer to sample waveforms as below



FL -238

FUEL SYSTEM

CH A 121

-Bnld BT

92Z.58a5 CH B:

53920

|
[ [oon |

! EllUJIJ]JJfllI'J | LG A LS LA

CH #i 5.2 0 M 3. 7ons CH B: 338. 1nY

CH A

4.7 3 BT

5.3

b. 7onE CH B

ko] [weco] (merei|

TRLATR YRR LA FROATLATE, TS

[T (BN (o Lo (]

Fig.1) The square wave signal should be smooth and without any distortion.

Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)
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3.

YES

Is the signal waveform normal?

Go to " Air Leakage Inspection " procedure

Remove Crankshaft Position Sensor(CKPS) and calculate air gap between sensor and flywheel/torque converter.
Readjust as necessary and go to next step.

NOTE

Air gap [0.3~1.7 mm [0.012~0.067 in] = measure distance from 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"

EFRF200N

If fail to synchronize CKPS with CMPS, check that the crankshaft and camshaft are correctly aligned the matching
marks of the pulleys. Repair or readjust as necessary and go to "Verification of Vehicle Repair" procedure

AIR LEAKAGE INSPECTION

EBDE79BB

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

=S

Was a problem found in any of the above areas?

Go to "Fuel System Inspection" procedure
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Repair air leakage and go to "Verification of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  ecssera

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 normal idle status

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

4. Is fuel pressure within the specified value?

=S

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0315 SEGMENT TIME ACQUISITION INCORRECT

COMPONENT LOCATION  esseeoce

CKPS

EFRFO05A

GENERAL DESCRIPTION  ersza022

The Crankshaft Position Sensor (CKPS) is a hall effect type sensor that generates voltage using a sensor and a target
wheel mounted on the crankshaft; there are 58 slots in the target wheel where one is longer than the others. When the
slot in the wheel aligns with the sensor, the sensor voltage outputs low. When the metal (tooth) in the wheel aligns with the
sensor, the sensor voltage outputs high. During one crankshaft rotation there are 58 rectangular signals and one longer
signal. The 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  easeces:

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.

DTC DETECTING CONDITION  eosrsesa

Item Detecting Condition Possible Cause
DTC Strategy » Monitor segment time adaptation
» Engine speed is between 2000 and 3000 rpm o
Enable Conditions after finishing segment time adaptation * Misadjust crankshaft and
« No relevant failure camshaft pulley position

: » Faulty CKP sensor
Threshold Value » Segment adaptation value exceeds threshold value

Diagnostic Time . -
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SCHEMATIC DIAGRAM  enspaesr
[Circuit Diagram] [Connection Information]
CKPS
ECM
[ T Terminal Connected to Funtion
2 [61- Ground 1 Main Relay Power
J— 2 ECM Terminal 81 Ground
|:| ::l | : [82- signal 3 ECM Terminal 82 Signal
_— N
——* Main Relay
[Harness Connector]
ECM
94 |93 929190 |89 [88]|87|86]85]84]83 80 (79| 78| 77 |76 | 75| 74
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SIGNAL WAVEFORM AND DATA  eososzsp
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Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)
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MONITOR DTC STATUS

frame data or enable conditions

Read "DTC Status" parameter

E655DD16

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

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

EFRF200N

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

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

:Select model and year 1. MIL STATUS
PEH ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DOTC READMNESS FLAG : COMPLETE

>[Il DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op,HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

COMPONENT INSPECTION  epeaoeco

1. Reconnect the CKPS and ECM connectors

2. Set up an oscilloscope as follows :
Channel A (+): terminal 3 of the CKPS, (-): ground
Channel B (+): terminal 3 of the CMPS, (-): ground

3. Startthe engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing
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Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

4,

TERMINAL AND CONNECTOR INSPECTION

1.

2.

EFRF200N

Is the signal waveform normal?

YES

Go to next step as below

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 fail to synchronize with CMP sensor, readjust timing system and go to next step.
Check CKPS for contamination, deterioration, or damage. Substitute with a known-good CKPS and check for
proper operation. If the problem is corrected, replace CKPS and then go to "Verification of VVehicle Repair" procedure

ECF9ECAF

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

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

Has a problem been found?

YES

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

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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VERIFICATION OF VEHICLE REPAIR esrersae

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

1.

2.

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

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

Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0325 KNOCK SENSOR 1 CIRCUIT

COMPONENT LOCATION  eacooeas

Knock
sensor

EFRF014A

GENERAL DESCRIPTION  esreseic

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  esseesee

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  esorsaco

Item Detecting Condition Possible Cause
DTC Strategy » Plausibility check
e Engine idle or part load condition
Enable Conditions * Engine rpm >2688 rpm « Open/short in signal or
* No CKPS, CMPS & CAN communication error « Contact resistance in
« Integrated signal from knock sensor > 3V connectors
Threshold Value « Knock Signal - Noise Level < 0.08V * Faulty knock sensor

* Noise level < 0.1V or Noise level > 4.5V

Diagnostic Time « 100 rev.
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SCHEMATIC DIAGRAM  eopesraa

[Circuit Diagram] [Connection Information]

knock Sensor |_ECM
N Terminal Connected to Funtion
[21- Ground 1 ECM Terminal 21 Ground
I:::' 2 2 ECM Terminal 22 Signal
5 o
122- Signal
[Harness Connector]
ECM

94 [93]|92]|91]| 90|89 [ 88|87 |86 ]|85[84]|83 [s2][81[80 79| 78|77 [76]|75]74 ﬂ
72 (7170 [ 69] 68| 67] 66| 65 | 64 | 63| 62| 61| 60| 59 |58 [ 57 56 | 55 [ 54 | 53 52
50 [49 [ 484746 45] 444342 414039 383736 [35]34]33[32]31]30

(2 [ 1]

28 (27262524 |23 @] @[ 20] 19] 18[17 161514 [13[ 1211 [10] o[ 8 |[ 7]

Cco3 C4a4

EFRF300J

SIGNAL WAVEFORM AND DATA  einssers

MONITOR DTC STATUS  esi7sen

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
»[F] 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
[PART| [ERAS] DTAL

EFRF200D

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

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

YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  essra

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

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

3. Has a problem been found?

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

Go to "Ground Circuit Inspection” procedure

(L NOTE

Go to proper wire harness inspection procedure refer to waveform as below

GROUND CIRCUIT INSPECTION  em2aice
1. Ignition "OFF"
2. Disconnect Knock sensor and ECM connectors

3. Measure resistance between terminals 1 of the sensor harness connector and 21 of the ECM harness connector

Specification : Approx. 0Q

4. Is resistance within the specification?

YES

Go to "Signal Circuit Inspection” procedure

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

1. Check for open in signal harness

1) Measure resistance between terminals 2 of sensor harness connector and 22 of the ECM harness connector

Specification : Approx. 0Q

2) Is resistance within the specification?

YES

Go to next step as below

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

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

Specification : Infinite

2) Is resistance within the specification?

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for short to power in signal harness
1) Ignition "ON"  Engine "OFF"

2) Measure voltage between terminals 2 of sensor harness connector and chassis ground

Specification : Approx. 0V

3) Is voltage within the specification?
YES

Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  eoro7192

1. Component resistance inspection

1) Ignition Off
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2) Disconnect knock sensor connector

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

Specification : Approx. 5 at20 (68 )

2. Output signal inspection
1) Remove knock sensor from vehicle and secure (across mounting boss) in a shop vise.

2) Set up an oscilloscope as follows :
Channel A (+): terminal 1 (-): terminal 2

3) Rap on vise with a ball peen hammer while monitoring oscilloscope screen (there should be a spike of less than
1 volt with each hammer strike).

Specification : knock sensor send a voltage spike with hammer strikes

3. Installation torque inspection

1) Check the installation torque of the knock sensor.

Specification : Approx. 16 ~ 28N-m(160~250 kg-cm,11.8~18.4 Ib-ft)

4. Has a problem been found?

M=)

Check knock sensor for contamination, deterioration, or damage. Substitute with a known-good sensor and check

for proper operation. If the problem is corrected, replace sensor and then go to "Verification of Vehicle Repair" pro-
cedure

Check for poor connection between 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 essaaess

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

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

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

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.



FL -250 FUEL SYSTEM
IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  e7rrron

CKPS

EFRFO05A

GENERAL DESCRIPTION  esocessc

The Crankshaft Position Sensor (CKPS) is a hall effect type sensor that generates voltage using a sensor and a target
wheel mounted on the crankshaft; there are 58 slots in the target wheel where one is longer than the others. When the
slot in the wheel aligns with the sensor, the sensor voltage outputs low. When the metal (tooth) in the wheel aligns with the
sensor, the sensor voltage outputs high. During one crankshaft rotation there are 58 rectangular signals and one longer
signal. The 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  essrspos

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.

DTC DETECTING CONDITION  Eeisesosn

Item Detecting Condition Possible Cause
DTC Strategy * To monitor fa_ulure in crankshaft signal during
synchronization
» Crankshaft acquisition synchronized « Open or short in signal
Casel : '
Enabl_e e 512rpm < Engine speed ground or power supply
Condi- Case2 + Engine running circutt . .
tions — : + Contact resistance in
Case3 » Crankshaft acquisition synchronized connectors
Casel « Missing or additional teeth found during + Damage to the connecting
one engine revolution flange/flywheel
Thresh- . « Misadjust crankshaft and
old Value Case2 * tooth period out of range camshaft pulley position
« Number of tolerated missing/additional teeth « Faulty CKP sensor
Case3 . . .
exceeded during one engine revolution
Diagnostic Time * 5 rew.
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SCHEMATIC DIAGRAM  esroecas
[Circuit Diagram] [Connection Information]
CKPS
ECM
[ T Terminal Connected to Funtion
2 [61- Ground 1 Main Relay Power
J— 2 ECM Terminal 81 Ground
|:| ::l | : [82- signal 3 ECM Terminal 82 Signal
_— N
——* Main Relay
[Harness Connector]
ECM
94 |93 929190 |89 [88]|87|86]85]84]83 80 (79| 78| 77 |76 | 75| 74
72 |71 {70 |69 |68 |67 [ 66| 65|64]63]62]61 %g 58 | 57 [ 56 | 55 |54 | 53|52 n
50 |49 [48 |47 |46 |45[ 44|43 |42 41[40]|39|38]|37[36]|35[34]33[32]31]30 n
28 | 27 | 26 | 25 | 24 | 23| 22| 21] 20| 19] 18] 17 | 16| 15 |14 |13 12 | 11 [10] o [ 8 | 7] [ 2 ][ 1|
C29 C44
EFRF300K
SIGNAL WAVEFORM AND DATA  eaooos2a
CH A: 124 8e4 BT 92 .58nE CH B! 539_2e4 ICH @: 5.2 W BT 5. 70rs CH B 338_1ies4 ICH A 4.7 U BT 6. 7hrs CH B: 5.3
B (LTRSS A FREE AL RIS ALTEATUATE ILETAN

==

8o ez oo AGEDERGT)

| X [ooni] IRTTEY (o] o] [rem]

e

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

| [N (oo | NEITE [iwo] (o |

HEm

MONITOR DTC STATUS

frame data or enable conditions

Read "DTC Status" parameter

E7DBAF1A

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

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

EFRF200N

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

To naviate to the "DTAL"menu

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

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

»[1] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  eosarep

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

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

3. Has a problem been found?

=S

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

Go to "Power Circuit Inspection” procedure
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POWER CIRCUIT INSPECTION  eperrcao
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?

YES
Go to "Ground Circuit Inspection” procedure

Check for a open in the power supply circuit between the main relay and the CKPS
Repair as necessary and go to "Verification of Vehicle Repair" procedure

GROUND CIRCUIT INSPECTION  eeooroac
1. Ignition "OFF"

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

Specification : Approx. 0Q

3. Is resistance within the specification?

M=)

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  eazriarc
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 5V

Is voltage within the specification?

M=)

Go to next step as below
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Check for open or short circuit or poor connection. Repair as necessary and go to "Verification of Vehicle Repair"
procedure.

COMPONENT INSPECTION  esorzsse

3.

Reconnect the CKPS and ECM connectors

Set up an oscilloscope as follows :
Channel A (+): terminal 3 of the CKPS, (-): ground
Channel B (+): terminal 3 of the CMPS, (-): ground

Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing

FH #i 124.8ed BT: 92,5868 CH B 539.20N DH A: 5.2 0 M 5. 7oeE CH B: 338_1s4 ICH A: 4.7 ¥ M b. 7OrE CH B 5.3

I

[ (o | RN (o | (o] (| | | NN [ | RN (o] (o] (v || TSR (oo | ST (o] ol

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

! ﬂ][i']l’llﬂﬂll'] AT O EOEE ) TRLETR AT FRRAN AT NI TR

i - —

4.

EFRF200N
Is the signal waveform normal?
YES

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

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 fail to synchronize with CMP sensor, readjust timing system and go to next step.
Check CKPS for contamination, deterioration, or damage. Substitute with a known-good CKPS and check for proper
operation. If the problem is corrected, replace CKPS and then go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  ecasaear

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



DTC TROUBLESHOOTING PROCEDURES FL -255

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ezcopazs

Refer to DTC P0335.

GENERAL DESCRIPTION  easreeer

Refer to DTC P0335.

DTC DESCRIPTION  epessoac

The ECM sets DTC P0336 when the crankshaft signal is missing while camshatft signal is detected.

DTC DETECTING CONDITION  earzoeer

Item Detecting Condition Possible Cause
DTC Strategy » Plausibility check * Open or short in signal,
ground or power supply

» Engine running

Enable Conditions * First active edge detected circuit : :
» Contact resistance in
* No first edge detection after reference gap during connectors
Threshold Value 3 CAM shaft edge counter detected + Damage to the connecting
flange/flywheel
. o * Misadjust crankshaft and
Diagnostic Time * 3 rev. camshaft pulley position

» Faulty CKP sensor

SCHEMATIC DIAGRAM  epagsoir

Refer to DTC P0335.

SIGNAL WAVEFORM AND DATA  e7szse60

Refer to DTC P0335.

MONITOR DTC STATUS  ecoscozs

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  esonac

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

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

M=)

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  ensiesos

Refer to DTC P0335.

VERIFICATION OF VEHICLE REPAIR esrecaic

Refer to DTC P0335.
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FUEL SYSTEM

DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT

MALFUNCTION(SINGLE SENSOR)

COMPONENT LOCATION  esaperac

CMPS

GENERAL DESCRIPTION  essosees

EFRFO06A

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

E7196881

The ECM monitors the camshaft sensor signal transition position which must change only once per crankshaft revolution.
If no camshatft signal is detected while crankshaft signal is detected, the ECM sets DTC P0340.

DTC DETECTING CONDITION  eacess74

Item Detecting Condition Possible Cause
Casel Plausibility check
DTC . . . . .
Strategy | Case? To monitor failure in camshaft signal during

synchronization

Enable Conditions

Crankshaft acquisition synchronized
First active edge detected

Casel CAM edge ratio out of range
Thresh- CAM shaft segment period out of range
old Value Case? Camshaft signal not valid for crankshaft
synchronization
CAM shaft segment ratio out of range
tic Time | cCase2 3 rev.

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  essracce
[Circuit Diagram] [Connection Information]
CMPS
ECM Terminal Connected to Funtion
2 = 1 Main Relay Power
79- Ground
— 2 ECM Terminal 79 Ground
— 3
[ 1) [ [50- signal 3 ECM Terminal 80 Signal
o )
Main Relay
[Harness Connector]
ECM
ZT
g u 9493929108088 ][87[s6[85]8a]83|a][ci|[@[@]78]77[76] 75 74
727170 69| 68 |67 | 66 [ 65 | 64 [ 63 [ 62|61 ] 605958 [57 ] 56 [ 55 [ 54 | 53] 52
50 [49 [ 48| 47|46 |45 444342 414030383736 [35[34[33]32]31 30
28 [ 27| 26 [ 25|24 |23 22 [ 21] 20] 19] 18] 17|16 (15|14 131211 [10[ o | 8
C05 C44
EFRF300L
SIGNAL WAVEFORM AND DATA  Ecorezne
CH At 124.8a4 BT 92 .58nE CH B! 539_2e4 ICH @: 5.2 W BT 5. TNrE CH B 338_1s4 ICH & 4.7 U BT 6. 7OrS CH B: 5.3 4
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Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)

| Y [=oon | [ETIEY [meno | (o] nem

MONITOR DTC STATUS

E486021B

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

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

EFRF200N

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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

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

»[1] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  e7asosss

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

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

3. Has a problem been found?

=S

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

Go to "Power Circuit Inspection” procedure
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POWER CIRCUIT INSPECTION  esaraisr
1. Ignition "OFF"

2. Disconnect CMP sensor connector

3. Ignition "ON" Engine "OFF"

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

Specification : Approx. B+

5. Is voltage within the specification?
YES
Go to "Ground Circuit Inspection” procedure

Check for a open in the power supply circuit between the main relay and the CMPS
Especially check for open or blown 10A sensor fuse
Repair as necessary and go to "Verification of Vehicle Repair" procedure

GROUND CIRCUIT INSPECTION  esazzs9s
1. Ignition "OFF"

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

Specification : Approx. 0Q

3. Is resistance within the specification?
YES
Go to "Signal Circuit Inspection" procedure

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

SIGNAL CIRCUIT INSPECTION  e2psass7
1. Check for open in signal harness
1) Disconnect ECM connector

2) Measure resistance between terminals 3 of sensor harness connector and 80 of the ECM connector

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

Go to next step as below

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

2. Check for short to ground in signal harness

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

Specification : Infinite

2) Is resistance within the specification?
YES

Go to next step as below

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

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

Specification : Approx. 0V

3) Is voltage within the specification?
YES

Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  Eo6esec

1. Reconnect the CKPS and ECM connectors

2. Set up an oscilloscope as follows :
Channel A (+): terminal 3 of the CKPS, (-): ground
Channel B (+): terminal 3 of the CMPS, (-): ground

3. Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing
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Fig.1) The square wave signal should be smooth and without any distortion.
Fig.2,3)The CMPS falling(rising) edge is coincided with 3~5 tooth of the CKP from one longer signal(missing tooth)
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4. Is the signal waveform normal?

M=)

EFRF200N

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

Remove CMP and calculate air gap[1.8mm(0.07in)]. Readjust and repair as necessary and go to "Verification of
Vehicle Repair” procedure. If OK, check CMPS for contamination, deterioration, or damage. Substitute with a known-
good CMPS and check for proper operation. If the problem is corrected, replace CMPS and then go to "Verification
of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR

E1933307

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

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

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

3. Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE(SINGLE SENSOR)

COMPONENT LOCATION  esosscc2

Refer to DTC P0340.

GENERAL DESCRIPTION  e2o17e1

Refer to DTC P0340.

DTC DESCRIPTION  eacoeaze

The ECM monitors the camshaft sensor signal transition position which must change only once per crankshaft revolution.
If camshaft signal is abnormal, the ECM sets DTC P0341.

DTC DETECTING CONDITION  eseazoss

Item Detecting Condition Possible Cause
DTC Strategy  Plausibility check - Mechanical CVVT system error
* No CKPS & CMPS error « Contact resistance in
Enable Conditions » No engine stop . . connectors
» Reference position adaptation for active « Misadjust crankshaft and
Threshold Value « Actual CAM position exceeds threshold value * Faulty CMP sensor
Diagnostic Time » lsec.

SCHEMATIC DIAGRAM  esoeszss

Refer to DTC P0340.

SIGNAL WAVEFORM AND DATA  essaeros

Refer to DTC P0340.

MONITOR DTC STATUS  eoscrcen

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  eapoarr

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

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

M=)

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  e41s0see

Refer to DTC P0340.

VERIFICATION OF VEHICLE REPAIR  eoaossc

Refer to DTC P0340.
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK
1)

GENERAL DESCRIPTION  esecosee

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  korzscr2

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 if the average of calculated oscillation size of rear HO2S signal during predetermined duration is higher than the
predetermined threshold.

DTC DETECTING CONDITION  essessn

Item Detecting Condition Possible Cause

» Comparison of the signal ratio of upstream and

DTC Strategy downstream O2 sensor in a load and speed range

» Coolant temperature >74 (165 )
» Catalyst temp. model is in predetermined range

* Vehicle speed is in predetermined range » Exhaust gas leaks
Enable Conditions » Mass air flow s in predetermined range  Faulty rear HO2S

* 11V< Battery voltage < 16  Faulty three way catalyst

» Lambda regulation active converter

* In part load status
* No relevant failure

Threshold Value * Emission level exceeds threshold value

Diagnostic Time » 20 Forced stimulation cycles

MONITOR DTC STATUS  ebcreeas

[LJ| NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor or Mass
Air Flow Sensor are stored, do ALL REPAIRS associated with those codes before proceeding with this troubleshooting
tree.

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

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

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

4. Read "DTC Status" parameter
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To naviate to the "DTAL"menu
[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
»[F] ENGINE
:Select engine

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

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2, DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

|PART| |ERAS| DTAL

EXHAUST SYSTEM INSPECTION

EFRF200D

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.

M=)

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

Go to "System Inspection" procedure

EC2F214E

Visually/physically inspect 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?

M=)

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

Go to "Rear HO2S Inspection " procedure

REAR HO2S INSPECTION

Visually/physically inspect the rear HO2S for the following conditions:
- Ensure that the HO2S is securely installed.(Pigtail and wiring harness not making contact with the exhaust pipe)
- Check for corrosion on terminals
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2.

- Check for terminal tension ( at the HO2S and at the ECM)
- Any road damage

Was a problem found in any of the above areas?

YES

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

Go to "TWC Inspection " procedure

TWC INSPECTION

1.

Visually/physically inspect the three-way catalyst(TWC) converter for the following damage:
- Severe discoloration caused by excessive temperature

- Dents and holes

- Internal rattle caused by a damaged catalyst

Also, ensure that the TWC is a proper original equipment manufacturer part.

Was a problem found?

=S
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  easris

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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OPEN

DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT

COMPONENT LOCATION  easgasoc

Ut |
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)
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fﬂff«g%zzyé:/

——

PCSV

GENERAL DESCRIPTION  esiarooo

EFRF020A

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  escacseo

ECM sets DTC P0444 if the ECM detects that the PCSV control circuit is open.

DTC DETECTING CONDITION  esrapau

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check
N . 6V < Battery voltage * Open in PCSV harness
Enable Conditions « Ignition "ON" « Contact resistance in
- — connectors
Threshold Value * Open in control circuit « Faulty PCSV
Diagnostic Time * 6sec.

SPECIFICATION  esoaerro

Temp.( )

Temp.( )

PCSV Resistance(Q)

20

68

19 ~ 22
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SCHEMATIC DIAGRAM

EAE470E6
[Circuit Diagram] [Connection Information]
PCSV ECM Terminal Connected to Funtion
E'?'—E 2 {67- control 1 Main Relay Power
¥ ;
L « Main Relay 2 ECM Terminal 67 PCSV
[Harness Connector]
ECM
9419319291 [(90 (89| 88|87 |86[85|84|83|82|81|80| 79| 78|77 |76]|75 n
72 71|70 ] 69 | 68 ‘ 66 | 65 | 64| 63| 62|61)60|59]|58]|57| 56| 55]|54]| 53 n
50|49 | 48 | 47 | 46 [ 45| 44| 43 |1 42| 4114013938 |37|36|35]| 34| 33]32] 31
28 |27 | 26| 25|24 |23 | 22| 21| 20| 19| 18|17 | 16[(15]14 [ 13| 12| 11 [10]| 9
C20 C44
EFRF300M
SIGNAL WAVEFORM AND DATA  eaocosse
CH A: 13.8 V DT:198.88n3 FREQ: 5.26 H=z
MIN:=192Z.9n) AVE: 1Z2.1 U HaK: 49.1 V
FREQ: 8.8 Hz DUTY: 1 X%
%Y [zoon| BIEEY [MEMo | [RECD] [MENU]
Fig.1) Normal waveform with idle
EFRF200P

MONITOR DTC STATUS

[L| NOTE

E1EEBEF3

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
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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
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
>[I ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
>[Il 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
[PART| [ERAS] DTAL
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.

YES

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

procedure.

Go to "Component Inspection” procedure

COMPONENT INSPECTION  eapsssrc

1. Ignition "OFF"
2. Disconnect PCSV connector
3. Measure resistance between terminals 1 and 2 of the PCSV connector(Component side)
Temp.( ) Temp.( ) PCSV Resistance(Q)
20 68 19 ~ 22
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1. Power
2. PCSV

X4442

4. Is resistance within the specification?

YES

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  ecosraoo

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

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

3. Has a problem been found?

YES

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

Go to "Power Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  eaoracea
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. B+
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3. Is voltage within the specification?

YES
Go to "Control Circuit Inspection” procedure

Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure

CONTROL CIRCUIT INSEPCTION  E7oaseoe
1. Ignition "OFF"
2. Disconnect ECM connector

3. Measure resistance between terminal 2 of the PCSV harness connector and 67 of the ECM harness connector

Specification : Approx. 0Q

4. s resistance within the specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  epacer2s
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

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

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

M=)

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure
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DTC P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  es2ceco

Refer to DTC P0444.

GENERAL DESCRIPTION  essrozca

Refer to DTC P0444.

DTC DESCRIPTION  ereeairr

ECM sets DTC P0445 if the ECM detects that the PCSV control circuit is shorted to ground or shorted to battery voltage.

DTC DETECTING CONDITION  esrcoreo

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check
- . 6V < Battery voltage » Short in PCSV harness
Enable Conditions - Ignition "ON" + Contact resistance in
- — connectors
Threshold Value » Short to ground or battery in control circuit « Faulty PCSV
Diagnostic Time » 6sec.

SPECIFICATION  eessseze

Refer to DTC P0444.

SCHEMATIC DIAGRAM  eeo21sco

Refer to DTC P0444.

SIGNAL WAVEFORM AND DATA  eacoszeo

Refer to DTC P0444.

MONITOR DTC STATUS  ecresoer

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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

» [l DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC
[PART| [ERAS] DTAL

EFRF200D

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.

=S

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

Go to "Component Inspection” procedure

COMPONENT INSPECTION  essranor

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  coaszerc

Refer to DTC P0444.

POWER SUPPLY CIRCUIT INSPECTION  ecsoaoec
1. Ignition "ON"  Engine "OFF"

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

Specification : Approx. B+
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3. Is voltage within the specification?

YES

Go to "Control Circuit Inspection" procedure

Check for a open in the power supply circuit. Repair as necessary and go to "Verification of Vehicle Repair"
procedure

CONTROL CIRCUIT INSPECTION  erzenzer

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

Specification : Approx. 5V

2. Is voltage within the specification?

YES

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

Check control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eceoreso

Refer to DTC P0444.
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IDTC P0504 BRAKE SWITCH "A"/"B" CORRELATION

COMPONENT LOCATION  ecoisens

Brake switch

GENERAL DESCRIPTION  eassearo

EFRF504A

The brake light bulb is turned on and off by a brake light switch mounted near the brake pedal and actuated by movement
of the brake pedal. Refer to Group BR, Brake System, for adjustment of the brake (stop) light switch. The "BRAKE"
warning lamp comes on when brake fluid drops below a safe level with the ignition switch in the "ON" position as a bulb
check. The brake fluid warning switch is located at the master cylinder tank. The float grounds the lamp circuit when the
brake fluid goes below the central position, causing the lamp to come on.Start the engine, depress the brake pedal with
approximately 120kg(1176.8N, 264.5 Ib) of force, and check for oil leakage in the master cylinder, brake line and each
connecting part. The opposite position indicator shows inverted signal characteristics. TPS1 output voltage increases
smoothly in proportion with the throttle valve opening angle after starting. TPS2 output voltage decreases smoothly in
inverse proportion with the throttle valve opening angle after starting.

DTC DESCRIPTION

EDODECDO

ECM sets DTC P0504 if the ECM detects signal of the brake warning lamp and brake switch are abnormal

DTC DETECTING CONDITION  esgsnsps

Item

Detecting Condition

Possible Cause

DTC Strategy

Plausibility check between Brake Light Switch(BLS)
and Brake Test Switch(BTS)

Enable Conditions

Ignition "ON"

Threshold Value

Time for BLS activation- BTS activation > 10sec.

Diagnostic Time

1.2sec.

» Open or short circuit in
harness

» Poor connection in
connectors

» Faulty brake warning lamp
or brake test switch
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SPECIFICATION

E3E7DCC5

Test Condition

Brake warning switch

Brake test switch

Depressing brake pedal

Battery voltage

Approx. 0V

Releasing brake pedal

Approx. 0V

Battery voltage

SCHEMATIC DIAGRAM

ECC683DA
[Circuit Diagram] [Connection Information]
Terminal Connected to Funtion
1 ECM Terminal 83 Brake Warning SW
Junction ] -1 83 Brake Warning SW -
Block 2 Junction Block Power
- o i3 74 Brake Test SW
3 ECM Terminal 74 Brake Test SW
4 Junction Block Power
[Harness Connector]
ECM
94|93 [92[91|90]|80[88 |87 [86]|85]|84(@]|82]|81]80 79| 7877|7675 n
2 1 72| 71] 7069686766 6564 63 62| 61605958 57]56]55][54]53 n
50 [49 [ 48| 474645 a4 a3 42 4140393837 [36]35] 3433 [32] 31
28 [27 [ 26| 25 [ 2423 22| 21 20] 19 18] 171615 [1a [ 23] 1211 [10] 9
E62 C44
EFRF300X
SIGNAL WAVFORM AND DATA  eroasrer

12.1 Y DT: 1.39 3

CH B: 539.2Znl

13
H
3
L
i
f
i
e
i
i
f
i
3
I3
N
3
r
£

Fig.1) 1.Brake test switch : Battery voltage , 2. Brake warning switch : Approx.0V
A :Ignition "ON" & Releasing brake pedal
B : Ignition "ON" & Depressing brake pedal

EFRF400C
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MONITOR DTC STATUS  e7asee

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
»[X ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[1] DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
-Select F4(DTAL)on the function bar | 5, op,HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC
[PART] [ERAS] DTAL
EFRF200D
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.

YES

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

Go to next step as below

CHECK BRAKE TEST SWITCH

w

Ignition "OFF"
Disconnect ECM harness connector
Ignition "ON"  Engine "OFF"

Measure voltage between terminal 74 of the ECM harness connector and chassis ground
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SPECIFICATION :

Test Condition Brake test switch
Depressing brake pedal Approx. 0OV
Releasing brake pedal Battery voltage

5. Is voltage within the specification?

YES
Go to next step as below

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

CHECK BRAKE WARNING SWITCH

1. Measure voltage between terminal 83 of the ECM harness connector and chassis ground

Test Condition Brake warning switch
Depressing brake pedal Battery voltage
Releasing brake pedal Approx. 0OV

2. Is voltage within the specification?

YES

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  epeeacce

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

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

3. Has a problem been found?

YES

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

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

COMPONENT LOCATION  enszrro

GENERAL DESCRIPTION  essrocss

EFRFO15A

When engine is idling, the ECM adjusts the throttle valve 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

EOC9BEAD

The ECM monitors engine speed deviation from the target idle engine speed when the vehicle is stopped and the throttle
valve opening is stable. The ECM sets DTC P0506 if the difference to the target idle engine speed is lower than the

predetermined threshold.

DTC DETECTING CONDITION  erscepss

Item

Detecting Condition

Possible Cause

DTC Strategy

Monitoring high deviation between Target Idle
Speed and Actual Engine Speed

Enable Conditions

Idle speed controller active

11< Battery voltage <16

Vehicle speed=0

After engine start > 2sec.

Air mass flow <240 mg/stk

74 (165 )< Coolant Temp.<143 (289 )
Flow from Canister purge valve < 1kg/h

Threshold Value

Engine Speed - Nominal Idle Speed < 100rpm

Diagnostic Time

5sec.

Restriction in intake or
exhaust system
Carbonustment of the
accelerator cable
Contact resistance in
connectors

Faulty ETC system




DTC TROUBLESHOOTING PROCEDURES FL -283

MONITOR DTC STATUS  esss9e0

NOTE

If any TPS, MAFS, ETC or APS 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

1.4 AMBIENT CONDITIONS

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

:5!121:1 model and y!ﬂr 1. MIL STATUS
»[F] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor 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?
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YES

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  eccissor

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.

3. Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure
Go to next step as below
COMPONENT INSPECTION  esriorao

1. Start engine and check proper operation of the ETC motor and TPS1 2
SPECIFICATION :

CH e 717, 4md DT 1.13 & CH B 4.4 4 [CH A 121.BsV DT 1.%1 E CH E: B.3 Y [CH A: 13.5 W DT 1.9 ECH E: 1.2 Y
; mlA-Z50, inkd GUE - 6. 5el MRl 749 600 | Hld 159,10 U SE;  14.8 U e

1d.k &

| g = AUE: r U Hak: L] H: T8l , ; AUE: 4.3 0 Had! o N ]

Lipact Tps1 N 00 SN0 W [ OR TN BN TR AR AR LR WL NI

EI| L 1 e .i__...... .'_<_ R e T S
Lu.-.u-u.u.n-hu.._ll T B A T I 2

S| AR RUNE RHRRAREE

Soom ds [ Trom | i Soom fs |
| R [oon | B [neme | [REcs | [newms | R [zoon | B [nere | [mece] [neww] | | [EER [2oon| BB [nemo [mEce] [mEmu
Fig. 1) 1(TPS1) : Output voltage increases smoothly in proportion with the throttle valve opening angle after starting.

2(TPS2) : Output voltage decreases smoothly in inverse proportion with the throttle valve opening angle after
starting.

1:ETC Output 1 2 :ETC Output 2
Fig.2) Normal value with idle, Fig.3) Normal value with acceleration

EFRF901E
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2.

Has a problem been found?

M=)

Remove the ETC unit and check for contamination, deterioration, or damage. Clean or repair as necessary and
go to "Verification of Vehicle Repair" procedure. If OK, substitute with a known-good ETC unit and check for proper
operation. If the problem is corrected, replace ETC unit and then go to "Verification of Vehicle Repair" procedure.

(L NoTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

m TPS adaptation procedure

1. Erase previous TPS adaptation value using Scan tool.

2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery > 10V & Intake Air Temp. >5.3 (415 ) 5.3 (41.5 )<Engine Coolant Temp.
<99.8 (2116 )

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

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 essrc2se

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

1.

2.

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

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

Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

COMPONENT LOCATION  eaararss

Refer to DTC P0506.

GENERAL DESCRIPTION  esocapes

Refer to DTC P0506.

DTC DESCRIPTION  eoeser7e

The ECM monitors engine speed deviation from the target idle engine speed when the vehicle is stopped and the throttle
valve opening is stable. The ECM sets DTC P0507 if the difference to the target idle engine speed is higher than the
predetermined threshold.

DTC DETECTING CONDITION  eoc2asce

Item Detecting Condition Possible Cause

» Monitoring high deviation between Target Idle

DTC Strategy Speed and Actual Engine Speed

* Idle speed controller active

Enable Conditions

11< Battery voltage <16

Vehicle speed=0

After engine start > 2sec.

Air mass flow <240 mg/stk

74 (165 )< Coolant Temp.<143 (289 )
Flow from Canister purge valve < 1kg/h

Threshold Value

Engine Speed - Nominal Idle Speed > 200rpm

Diagnostic Time

5sec.

» A stuck or binding throttle

plate

Air leakage

Contact resistance in
connectors

Faulty ETC system

MONITOR DTC STATUS  eupssoc

Refer to DTC P0506.

AIR LEAKAGE INSPECTION  esarizor

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,

If OK, go to next step

If NG, clean or repair as necessary and go to "Verification of Vehicle Repair" procedure

- Check for throttle Plate being held open with excessive carbon deposits

- 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
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3) Does the valve hold vacuum?

YES

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  e217p42e

Refer to DTC P0506.

COMPONENT INSPECTION  ezeendes

Refer to DTC P0506.

VERIFICATION OF VEHICLE REPAIR  eicarsa

Refer to DTC P0506.
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DTC P0551 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eiceszea

EFRFO03A

GENERAL DESCRIPTION  errsscap

The power steering system increases steering performance and improves steering feel and power-saving effectiveness.
The power steering pressure switch senses the power steering load and converts it into a voltage signal to the ECM. The
ECM then controls the idle speed control motor by using the voltage signal from the power steering pressure switch.

DTC DESCRIPTION  eiszssac

ECM sets DTC P0551 if the ECM detects signal exceeds the possible range of a properly operating sensor

DTC DETECTING CONDITION  esesesco

Item Detecting Condition Possible Cause
DTC Strategy  Plausibility check o
— : :  Poor connection in
Enable Conditions » Engine running connectors
Threshold Value « Signal exceeds threshold value * Faulty power steering

ressure sensor
Diagnostic Time . - P
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SCHEMATIC DIAGRAM  &rrassna
[Circuit Diagram] [Connection Information]
Power Steering Pressure Sensor ECM
3 - Terminal Connected to Funtion
| 48- Power .
ECM Terminal 30 Ground
- {52- Signal ECM Terminal 52 Signal
! [30- Ground ECM Terminal 48 Power
[Harness Connector]
ECM
94939291080 8887 [s6[85]8a]83]a]81]s0][79] 787776 [75] 74 n
721711706968 |67 |66]| 65 ([64|63]|62]|61|60|59]|58]|57]|56]|55]54](53 t -
50 |49 | @] 47 | 46 | 45| 44 | 43 | 42 | 41| 4039 | 38|37 |36 | 35| 34| 33 |32 | 31| @[ 29| 3
28 |27 (26| 25| 24|23 [ 22| 21| 20| 19| 18[17 | 1615 14 [13[12[11]10]| 9| 8
E61 Ca4
EFRF300P
SIGNAL WAVEFORM AND DATA esarson
CH A: 3.8 V DT: 4.18% FREQ: B8.Z4 Hz
MIN:=- 4.6 V AVE: 1.2 ¥V HNAx: 3.9V
FREQ: B.88 Hz DUTY: @ ¥
el T S S S IS S S S S S S S S
| [I3%Y [zoon]| [ENEE] [mEMo] [RECD| [MENU]
Fig. 1) Signal "OFF"(Steering wheel=Straight ahead) — "ON"(Steering wheel=Turned) :
Output voltage increases(Approx. 1.2V — 3.9V)
EFRF200Q

MONITOR DTC STATUS

(L] NOTE

E1205C19

If any TPS, MAFS or IAC Valve circuit codes are present, do ALL REPAIRS associated with them before proceeding
with this troubleshooting tree.

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

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

:Select model and year 1. MIL STATUS
»[iF] 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
[PART| [ERAS] DTAL

EFRF200D
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.

YES

Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for loose or poor 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  esaseseo

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

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

3. Has a problem been found?
YES

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

COMPONENT INSPECTION  esaoesar

1. Warm up the engine to normal operating temperature

2. Check the signal waveform referring to below figure.

CHa: 3.8V DI: 4.18% FREQ: .24 Ho
MIN:- 4.6 VAVE: 1.2V Ha¥: 3.9V
FREQ: B.B8 Hz DUTY: 8 X

Fig. 1) Signal "OFF"(Steering wheel=Straight ahead) — "ON"(Steering wheel=Turned) :
Output voltage increases(Approx. 1.2V — 3.9V)

EFRF200Q

3. Is waveform within the specification?

M=)

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

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

VERIFICATION OF VEHICLE REPAIR  eeszoier

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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LOW INPUT

DTC P0552 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT

COMPONENT LOCATION  esassrrs

GENERAL DESCRIPTION  essos3o7

EFRFO03A

The power steering system increases steering performance and improves steering feel and power-saving effectiveness.
The power steering pressure switch senses the power steering load and converts it into a voltage signal to the ECM. The
ECM then controls the idle speed control motor by using the voltage signal from the power steering pressure switch.

DTC DESCRIPTION

E18A8311

ECM sets DTC P0552 if the ECM detects signal lower than the possible range of a properly operating sensor

DTC DETECTING CONDITION

EA17F3FD

Item

Detecting Condition

Possible Cause

DTC Strategy

» Electrical Check

Enable Conditions

Ignition "ON"

< Engine running

Threshold Value

« Signal voltage < 0.1V

Diagnostic Time

» Open in power circuit

» Open or short to ground
in signal circuit

» Poor connection in
connectors

» Faulty power steering
pressure sensor
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SCHEMATIC DIAGRAM

ED124E3F
[Circuit Diagram] [Connection Information]
Power Steering Pressure Sensor ECM
3 - Terminal Connected to Funtion
148- Power .
ECM Terminal 30 Ground
- {52- Signal ECM Terminal 52 Signal
. {50 Ground ECM Terminal 48 Power
[Harness Connector]
ECM
949392019089 88 8786 85][84]83]s2]s1]80[79][ 78] 77 [76] 75 n
7217170 69|68|67)| 66| 65|64)63]62]|61)60([59]|58]|57|56]|55]|54]53
50 | 49 i 47 | 46 | 45| 44| 43 | 42| 41| 40|39 | 38 (37|36 |35 34| 33 (32| 31
28 |27 26| 25( 24123 22| 21| 20) 19| 18|17 ]16(15]14 13|12 ) 11 (10| 9
E61 C44
EFRF300P
SIGNAL WAVEFORM AND DATA  eaairss
CH A: 3.8 U DT: 4.18% FREQ: #©.:2Z4 Hz|
MIN:=- 4.6 V AVE: 1.2 V HNax: 3.9y
FREQ: 8.88 Hz DUTY: 8 X%
zoomix i G |f i ¢ of i i i
| [I3%Y [zoon]| [EMEY [mEMo] [RECD] [MENU]
Fig. 1) Signal "OFF"(Steering wheel=Straight ahead) — "ON"(Steering wheel=Turned) :
Output voltage increases(Approx. 1.2V — 3.9V)
EFRF200Q

MONITOR DTC STATUS

[L| NOTE

E3D10B22

If any TPS, MAFS or IAC Valve circuit codes are present, do ALL REPAIRS associated with them before proceeding
with this troubleshooting tree.

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

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

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

>[Il 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

[PART] [ERAS] DTAL

EFRF200D

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.

YES
Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM

memory was not cleared. Thoroughly check connectors for loose or poor 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

POWER CIRCUIT INSPECTION  enssrans
1. Ignition "ON"  Engine "OFF".

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

Specification : Approx. 5V

3. Is voltage within the specification?
YES

Go to "Signal Circuit Inspection"procedure
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Check for an open in the power circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  erz70sen
1. Check for open circuit

1) Ignition "OFF"

2) Disconnect ECM harness connector

3) Measure the resistance between terminal 2 of the sensor harness connector and 52 of the ECM harness con-
nector

Specification : Approx. 0Q

4) s resistance within the specification?
YES

Go to next step as below

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

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

Specification : Infinite

2) Is resistance within the specification?

YES
Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  epeszea

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

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

3. Has a problem been found?

YES

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

COMPONENT INSPECTION  essas108

1. Reconnect the connectors and start engine

2. Check the signal waveform referring to below figure.

CHa: 3.8V DI: 4.18% FREQ: .24 Ho
MIN:- 4.6 VAVE: 1.2V Ha¥: 3.9V
FREQ: B.B8 Hz DUTY: 8 X

Fig. 1) Signal "OFF"(Steering wheel=Straight ahead) — "ON"(Steering wheel=Turned) :
Output voltage increases(Approx. 1.2V — 3.9V)

EFRF200Q

3. Is waveform within the specification?

M=)

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

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

VERIFICATION OF VEHICLE REPAIR  e2ss002e

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0553 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT
HIGH INPUT

COMPONENT LOCATION  e72zri08

Refer to DTC P0552.

GENERAL DESCRIPTION  erepocre

Refer to DTC P0552.

DTC DESCRIPTION  essssza0

ECM sets DTC P0553 if the ECM detects signal higher than the possible range of a properly operating sensor

DTC DETECTING CONDITION  eorsiesa

Item Detecting Condition Possible Cause
DTC Strategy » Electrical Check « Short to power in signal
. « Ignition "ON" circuit
Enable Conditions « Engine running « Poor connection in
: connectors
Threshold Value + Signal voltage > 4.7V « Faulty power steering
Diagnostic Time . - pressure sensor

SCHEMATIC DIAGRAM  ecrossez

Refer to DTC P0552.

SIGNAL WAVEFORM AND DATA  esesoors

Refer to DTC P0552.

MONITOR DTC STATUS  cos1960a

Refer to DTC P0552.

TERMINAL AND CONNECTOR INSPECTION  eiapsecz

Refer to DTC P0552.

SIGNAL CIRCUIT INSPECTION  eaosceas
1. Ignition "ON"

2. With sensor "OFF"(Steering wheel=straight ahead), measure the voltage between terminal 2 of the sensor harness
connector and chassis ground.

Specification : Approx. 0V

3. Is voltage within the specification?
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YES
Go to next step as below

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

GROUND CIRCUIT INSPECTION  ercesss2
1. Ignition "OFF"

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

Specification : Approx. 0Q

3. Is resistance within the specification?
YES

Go to next step as below

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

COMPONENT INSPECTION  ezs2ras0

Refer to DTC P0552.

VERIFICATION OF VEHICLE REPAIR  eo7se2s

Refer to DTC P0552.
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IDTC P0560 SYSTEM VOLTAGE

COMPONENT LOCATION  eocreraz

Main relay

= S

Fuel pump relay

EFRF019A

GENERAL DESCRIPTION  eczoe3ss

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  eeeracss

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  erseazar

Item Detecting Condition Possible Cause
DTC Strategy * Check main relay for switching ON/OFF time
 Ignition "ON"
Casel * Ignition SW. voltage >10V
« Time after Ignition "ON" > 0.05sec.
Enable
Condi- Case2 « Power Latch Phase has run out after Key-Off
tions Fat.tt?ry volliage 21'1</4V « Open or short circuit
Case3 gnition vottage A » Poor connection in
« Time after ignition "ON" > 0.3sec. connectors
« No Actuator Test mode for Main Relay with Scan Tool
Casel « Ignition "ON"  Battery voltage < 6V
Thresh-
old Value | Case2 + After power latch ~ Battery voltage > threshold
Case3  Battery voltage - Ignition voltage > threshold

Diagnostic Time « 0.2sec.
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SCHEMATIC DIAGRAM  eszesoss

[Circuit Diagram] [Connection Information]

Sensors & ECM

Battery Actuators Terminal Connected to Funtion
-1 Main Relay 87 - Power Supply

P :J-_'_,_.,_ 87 ECM Terminal 4 Power

85 = -_:-—86— [64- Control 30 Battery Power

86 ECM Terminal 64 Control

85 Battery Power

[Harness Connector]
ECM

94 [93]|92]|91]| 90|89 [ 88|87 |86 ]|85[84]|83 [s2][81[80 79| 78|77 [76]|75]74 ﬂ
727170 6968|6766 65 | @] 63] 6261|6059 58 [57] 56 55[54]53]52 n
50 |49 484746 |45]| 44|43 42| 41]40[39[ 3837 36 [35]34]33[32]31]30

7

28 |27 26| 25( 24|23 22| 21) 20) 19| 18|17]116(15]14 | 13|12 ) 11[(10] 9 | 8

C4a4

EFRF300Q

MONITOR DTC STATUS  esossesc

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

n

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

»[1] 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
[PART| [ERAS] DTAL

EFRF200D

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

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

YES

Fault is intermittent caused by poor contact in the sensor’'s and/or 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  ecaseaec

Ignition "OFF"
Remove the main relay
Apply 12V and a ground to 86 and 85 of the main relay(Component side)

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?

YES
Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  epsscsas

1.

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

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

Has a problem been found?

YES

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

Go to next step as below
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POWER CIRCUIT INSPECTION  e7preean
1. Ignition "ON"  Engine "OFF".
2. Measure the voltage between terminal 30 of the main relay connector and chassis ground.

3. Measure the voltage between terminal 85 of the main relay connector and chassis ground.

Specification : Approx. B+

4. Is voltage within the specification?
YES

1. With ignition "OFF", disconnect ECM connetor
2. Check continuity between terminal 87 of the main relay harness connector and terminal 4 of the ECM harness

connector.
3. If OK, go to next step as below
If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure.

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

CONTROL CIRCUIT INSPECTION  esrieoea
1. Check for short to ground in control circuit
1) Ignition "OFF"

2) Measure resistance between terminal 86 of the relay connector and chassis ground

Specification : Infinite

3) Is resistance within the specification?
YES

Go to next step as below

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

3) Measure voltage between terminal 86 of the relay connector and chassis ground

Specification : Approx 0V
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4) Is voltage within the specification?

YES
Go to next step as below

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

3. Check for open in control harness

1) Measure resistance between terminals 86 of the relay connector and 64 of the ECM harness connector

Specification : Approx 0Q

2) Is resistance within the specification?

=S

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure
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IDTC P0562 SYSTEM VOLTAGE LOW

COMPONENT LOCATION  eoseseis

Refer to DTC P0560.

GENERAL DESCRIPTION  es2aace?

Refer to DTC P0560.

DTC DESCRIPTION  esososse

ECM sets DTC P0562 if the ECM detects system voltage lower than the possible range of battery voltage.

DTC DETECTING CONDITION  ess7ssop

Item Detecting Condition Possible Cause
DTC Strategy » Diagnostic Time
* Ignition key ON o
Enable Conditions  Engine running + Poor connection in
« Vehicle speed > 10km/h(6mph) connectors
» Faulty charging system
Threshold Value » Battery voltage < 10V

Diagnostic Time » 240sec.

SCHEMATIC DIAGRAM  espsirza

Refer to DTC P0560.

MONITOR DTC STATUS  eaearse

[LI| NOTE

If any codes relating to system voltage(P0560) is stored, do ALL REPAIRS associated with those codes before pro-
ceeding with troubleshooting

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

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

4. Read "DTC Status" parameter
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1.4 AMBIENT CONDITIONS

To naviate to the "DTAL"menu

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

» [l DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC
[PART| [ERAS] DTAL

EFRF200D

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.

YES

Fault is intermittent caused by poor contact in the sensor’s and/or the ECM’s connector, which was repaired but
ECM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,

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

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  eeoscens

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

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

3. Has a problem been found?

YES

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

Go to "Charging System Inspection” procedure
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CHARGING SYSTEM  e2r7opie

1. Check battery condition and Generator output
2. Are battery conditions and Generator output both okay?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  es2cis:

Refer to DTC P0560.
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IDTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION  eera7ae0

Refer to DTC P0560.

GENERAL DESCRIPTION  e7nzarss

Refer to DTC P0560.

DTC DESCRIPTION  ecasoce

ECM sets DTC P0563 if the ECM detects system voltage higher than the possible range of battery voltage.

DTC DETECTING CONDITION  eopesesc

Item Detecting Condition Possible Cause
DTC Strategy « Battery voltage check

* Ignition key ON o
Enable Conditions + Engine running * Poor connection in

« Vehicle speed > 10km/h(6mph) connectors

» Faulty charging system

Threshold Value - Battery voltage >16V
Diagnostic Time » 240sec.

SCHEMATIC DIAGRAM  esnonsco

Refer to DTC P0560.

MONITOR DTC STATUS  essos140

Refer to DTC P0562.

TERMINAL AND CONNECTOR INSPECTION  esseser4

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

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

3. Has a problem been found?

YES

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

Go to "Charging System Inspection” procedure
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CHARGING SYSTEM  essessop

1. Check battery condition and Generator output
2. Are battery conditions and Generator output both okay?

YES

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

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

VERIFICATION OF VEHICLE REPAIR ezrsasc2

Refer to DTC P0560.



DTC TROUBLESHOOTING PROCEDURES

FL -311

IDTC P0564 CRUISE CONTROL MULTI-FUNCTION INPUT "A" CIRCUIT

GENERAL DESCRIPTION  erascass

The cruise control system keeps the vehicle running at a fixed speed until a signal canceling this fixed speed is received.

When the main switch "AUTO CRUISE" is turned on with vehicle in the running mode, the battery voltage is applied to the
ECM. When a signal from the control switch is input to the ECM while the vehicle is in state, the cruise control actuator is
activated to operate the system.Also, while the system is operating, "AUTO CRUISE" indicator lamp in the meter assembly

lights up. In case of the cruise control system failure, the symptoms such as acceleration failure and vehicle speed setting

failure will occur

DTC DESCRIPTION

ECM sets DTC P0564 if the ECM detects signal from switch exceeds threshold value.

E2CBC91C

DTC DETECTING CONDITION  esesscrc

Enable Conditions

Ignition ON
Engine running

Casel Voltage from Cruise switch > 4.8V for more than
30sec. or Voltage from cruise switch is out of range
Thresh- Case? In no cruise active condition, voltage from
old Value cruise switch is in “ SET/COAST” range
for more than 60sec.
Case3 In no cruise active condition, voltage from cruise
switch is in “ RES/ACC” range for more than 60sec
Casel 31sec.
Diagnos-
tic Time Case2 61sec.
Case3 61sec.

Item Detecting Condition Possible Cause
Casel Check invalid voltage range
DTC Case2 Check SET/COAST switch stuck
Strategy
Case3 Check RES/ACC switch stuck

Open or short in harness
Poor connection in
connectors

Faulty cruise remote
control switch
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FUEL SYSTEM

SCHEMATIC DIAGRAM

E39DF617

[Circuit Diagram]

CRUISE

1- | B -, T REMOTE
CONTROL
MAIN - SETI fRESUME/S CANEL
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[Harness Connector]

[Connection Information]

Terminal Connected to Funtion
1 ECM Terminal 58 Cruise control SW
2 ECM Terminal 59 SW Ground

ECM

85

84

83 1821|8180 | 7978|7776 75

72171 170[69| 68|67 |66 65|64
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SIGNAL WAVEFORM  enceeemo
FR 200 nS [0 2.8 U
_m |200ﬁ| |'cu1§5|'|ni:r10'| |ﬁEdn| '| HENU '|
1: Releasing switching nobe
2: Depressing switching nobe
EFRF901F

MONITOR DTC STATUS

E989CA91

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
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
»[1] 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
[PART| [ERAS] DTAL
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.

YES
Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM

memory was not cleared. Thoroughly check connectors for loose or poor 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

POWER CIRCUIT INSPECTION  espnasers

Ignition "OFF"
Disconnect multi-function switch connector
Ignition "ON"  Engine "OFF"

Measure voltage between terminal 6 of the multi-function switch harness connector and chassis ground

Specification : Approx. B+

5.

Is voltage within the specification?
YES

Go to "Ground Circuit Inspection"procedure
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Check for an open or short to ground in the power circuit. Repair as necessary and go to "Verification of Vehicle
Repair" procedure.

GROUND CIRCUIT INSPECTION  essiees:

1. Ignition "OFF"

2. Reconnect multi-function switch harness connector
3. Disconnect ECM harness connector

4. Measure resistance between terminal 59 of the ECM harness connector and chassis ground

Specification : Approx. 0Q

5. s resistance within the specification?
=S
Go to "Control Circuit Inspection"procedure

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  esrcaooe

1. Ignition "ON"

2. Measure the voltage between terminal 58 of the sensor harness connector and chassis ground while depressing
switching nobe

Specification : Approx. B+

3. Is voltage within the specification?

YES

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  eaoscree

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

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

3. Has a problem been found?
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M=)

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

Go to "Charging System Inspection” procedure

COMPONENT INSPECTION  esieop2e

1.

2.

Ignition "OFF"

Measure cruise remocon switch resistance as follows.(Component side)

SPECIFICATION

Terminal Condition Resistance

1 2 Depressing Main SW 39 5%
Depressing Cancel SW 00

1 3 Depressing Set/Coast SW 220Q * 5%

Depressing Resume/Accel SW 910Q +* 5%

3.

VERIFICATION OF VEHICLE REPAIR

Is resistance within the specification?

YES

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

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

Substitute with a known-good cruise remote control switch and check for proper operation. If the problem is cor-
rected, replace cruise remote control switch and then go to "Verification of Vehicle Repair" procedure.

E88B957B

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

1.

2.

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

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

Read "DTC Status" parameter

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

M=)

System performing to specification at this time.

Go to the applicable troubleshooting procedure.

Clear the DTC



FL -316

FUEL SYSTEM

IDTC P0600  CAN COMMUNICATION BUS

GENERAL DESCRIPTION

E21B2837

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 ABS control module use CAN lines.

DTC DESCRIPTION

E61FFEF5

The ECM determines CAN commuication error and sets DTC P0600 if communication with other engine control devices
(e.g. ABS) via CAN is impossible or ECM detects that communication time via CAN exceeds threshold value.

DTC DETECTING CONDITION

ED7FBESE

Enable Conditions

Battery voltage 10V

Engine speed 30 rpm
Thresh- Casel No message
old Value | case2 No message during 100ms
Diagnos- | Casel 1sec.
tic Time | case2 0.1sec.

Item Detecting Condition Possible Cause
DTC Casel Check CAN message transfer status
Strategy | case2 No Message coming from TCM

* Open or short in CAN line

* Poor connection in
connectors

e Faulty ECM

SCHEMATIC DIAGRAM

E9346785

[Circuit Diagram]

[Connection Information]

[Harness Connector]

ECM
{78- CAN(Low) Terminal Connected to Funtion
1 ECM Terminal 77 CAN(HIGH)
2 ECM Terminal 78 CAN(LOW)
[77- cAN(High)
ECM
94 [93 920190898887 [86[85][sa][e3]sr[81][a0 ][ 79| @[ @][76]75] 74 n
72|71]70]69] 6867 [ 66 65|64 63] 62| 61605958 5756 55 [54 ] 53] 52 n
50 [49 [ 48[ 474645444342 414039 [38[37[36[35]34]33[32]31]30
28 [27] 26252423 22| 21] 20] 19[ 18] 17 [ 161514 [13]12] 11 [10[ 9 [ 8

C4a4
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SIGNAL WAVEFORM AND DATA  erssscas

FR [} 1.8V 18 nS

HIN: Z.4 V AVE: 2.9V Hax: 3.6V
MIN: 1.5 V AVE: 2.4V HMAK: 2.6V

| E3%) [zoon] [curs] [nEno] [RECD] [MENU]

Fig.1) Normal waveform with ignition ON

EFRF200S

MONITOR DTC STATUS  essssoss

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

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

:Select model and year 1. MIL STATUS
P[iF] 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

[PART| [ERAS] DTAL

EFRF200D

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

NOTE

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

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

Go to next step as below
CAN HIGH LINE INSPECTION
1. Ignition "OFF"
2. Disconnect ECM harness connector

3. Measure resistance between terminals 3 and 11 of the Data Link Connector(DLC) on the lower part of the driver side.

Specification : Approx. 110~130Q

4. Is resistance within the specification?
YES

Go to "Component Inspection” procedure

Go to next step as below
OPEN OR SHORT LINE INSPECTION
1. Check CAN High Line for open or short

1) Measure resistance between terminal 3 of the Data Link Connector(DLC) and chassis ground.

Specification : Approx. 10~15

2) Is resistance within the specification?
YES

Go to next step ad below

If approx. 0Q, repair short to ground circuit between ECM and other control module or vertical resistor. If
infinite, repair open circuit between ECM and other control module or vertical resistor. And then go to "Verification
of Vehicle Repair" procedure

2. Check CAN Low Line for open or short

1) Measure resistance between terminal 11 of the Data Link Connector(DLC) and chassis ground.

Specification : Approx. 10~15

2) Is resistance within the specification?
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YES

Go to next step ad below

If approx. 0Q, repair short to ground circuit between ECM and other control module or vertical resistor. If
infinite, repair open circuit between ECM and other control module or vertical resistor. And then go to "Verification
of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  essi7250

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?

M=)

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

Go to "Charging System Inspection” procedure

COMPONENT INSPECTION  eocrerer

1. Measure resistance between terminals 77 and 78 of the ECM connector(ECM side)

Specification : Approx. 110~130Q

<C44>

94]93]92Jo1]90]89[8s]e7]ec[es[e4]es]s2]er]so o787z ]e[7s[74][73][6 |[5
72]7il7oleolesler]e6] 65 [6afeslealerlcolsolss]orfisesslsalss]saffsn]— 3
5049 48|47 a6a5]aa] 43 a2 41403038 37 36| a5f3a]asl 32 ]31]30][20

28 o7 26| 25242322 ] 21 ] 20] 10] 18] 17|16 s aafasfrosalfiof o e[ 7] 2] 2

@

X6008

2. Is resistance within the specification?

=S

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

[L| NOTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

m TPS adaptation procedure

1. Erase previous TPS adaptation value using Scan tool.

2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery = 10V & Intake Air Temp. 53 (415 ) 53 (415 ) Engine Coolant
Temp. 99.8 (2116 )

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

VERIFICATION OF VEHICLE REPAIR  esoesr40

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

1.

2.

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

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

Read "DTC Status" parameter

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

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)
ERROR

COMPONENT LOCATION  e2saprss

EFRFO08A

GENERAL DESCRIPTION  eossioes

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  coseorre

The ECM monitors RAM areas and communication connections between microcontroller and output drivers and sets DTC
PO605 if failure is detected.

DTC DETECTING CONDITION  eceosses

Item Detecting Condition Possible Cause
DTC Strategy « ECM internal process monitoring
Enable Conditions « Ignition "ON" * Poor connection in
: connectors
Threshold Value * ECM internal error . Faulty ECM
Diagnostic Time « Continuous

MONITOR DTC STATUS  esepoeee

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

»[iF] ENGINE
:Select engine

|PART| |[ERAS)| DTAL

»[i1] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

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

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

NOTE

EFRF200D

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

YES

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

procedure

Go to next step as below
BACK UP VOLTAGE INSPECTION
1. Ignition "OFF"
2. Disconnect ECM connector

3. Ignition "ON"

4. Measure voltage between terminal 6 of the ECM harness connector and chassis ground

Specification : Remain stable at battery voltage

5. Are circuits remaining stable at battery voltage?

YES

Using a scan tool, check ECM software version and upgrade as necessary. If version is the newest one, go to

"Verification of Vehicle Repair" procedure
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If voltage fluctuates, check circuit for loose, bent or corroded terminals, Repair as necessary and go to "Verification
of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR essaaers

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

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

3. Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0625 GENERATOR FIELD/F TERMINAL CIRCUIT LOW

COMPONENT LOCATION  e7eezoes

Alternator

GENERAL DESCRIPTION  err2z6ae

EFRF002A

Alternator output and power demand of all electrical loads and systems must be matched to each other as ideally as
possible so that the entire system is reliable and trouble-free in operation. The ECM monitors alternator output deviation

from the signal of the FR terminal of the alternator when the engine is running

DTC DESCRIPTION

ESECABYF

ECM sets DTC P0625 if the ECM detects output duty signal lower than the possible range of a properly operating alter-

nator

DTC DETECTING CONDITION  eiapsor7

Iltem Detecting Condition Possible Cause
DTC Strategy Electrical Check
Casel,2 Time after ignition "ON"  0.1sec.
Ignition "ON"  Engine "ON"
Enable
Condi- No alternator error during engine stop
tions Case3 gggeryEvolftage 1§V 4000
o5 (77 ngine scpeel (rp;”) e Short to battery in harness
( ) oolant Temp. * Poor connection in
Casel Alternator load  35% connectors
Thresh- Case? o
old Value Alternator load 15%
Case3 Alternator load 2%
E“agnos_ (:asel,z 1sec.
tic Time | case2 20sec.
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SCHEMATIC DIAGRAM  eaaresre

[Circuit Diagram] [Connection Information]
ECM Terminal Connected to Funtion
3 ECM Terminal 61 Control(FR)
Alternator 3 {61-Control(FR)
[Harness Connector]
ECM
94 (9392|0190 |89 | 88|87 |86[85[84[83]|82]|81]|80]|79[78[77|76]75]74 “
72 |71 70| 6968|6766 65 64|63 62| @] 6059|5857 5655 54]53]52
50 |49 [ 48| 47 | 46 [ 45| 44 [ 43 [ 42| 414039383736 35|34 33[32]31]30
28 |27 [ 26| 25 | 24 [ 23] 22| 21] 20| 19 18[17 [16[ 1514 |13] 12|12 [10] o [ 8
C44

EFRF300S

SIGNAL WAVEFORM AND DATA  eoespssc

rE I sev EEE oHesaeu FE EEls.ev EEEE cHesaw rE Es.ev HEEEE cHesau
MIN:=290, 1nU AUE! 9.3 W MW 12,3 U|[[MINz= B0 S0 gUE: 7.9 00 MRME 13,7 U RIRS=290 a0 AUED= BEL el MR 38, Sal
FREQ: D b¥ b BUTY: 79X FEEQ: G 67 He  DBUTY: GR % FEEQ: 0075 He  BUTY: ik

TR WL ML LA

[Zoon] [cums] [nEne| [eece] [newu] || [N [Zoon] [cuns] [nena ] [sece] [nesa] || [ [2oon] [cums] [nena] [kEch | [nem]
Fig. 1
Fig. 1) Normal waveform with ignition "ON"

Fig. 2) All electrical load "OFF" with idle
Fig. 3) A/C, Rear defrost, Head lamp "ON" with idle

EFRF200T

MONITOR DTC STATUS  ewicrre

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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[iF] ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

>[Il DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 op,HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC
[PART| [ERAS] DTAL

EFRF200D

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

YES

Fault is intermittent caused by poor contact in the sensor’s and/or the ECM’s connector, which was repaired but
ECM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,

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

Go to next step as below

CONTROL CIRCUIT INSPECTION  esirso17
1. Ignition "ON"  Engine "OFF"
2. Disconnect alternator connector

3. Measure voltage between terminals 3 of the alternator harness connector and chassis ground

Specification : Approx. 9~10V

NOTE

Normal waveform with ignition "ON"
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HIN:-298. 1nV AVE: 9.3V HaH: 12.3 V

P sev EEEE cHEBS5.8VU

FREQ: 166.67 Hz DUTY: 79 X

_m |200f1| |'cu1'15|'|r1i:r10'| |ﬁEdn| '| HENU '|

EFRF200U

Is voltage within the specification?

=S

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  esrrrars

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?

=S
Repair as necessary 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 esogiom

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

1.

2.

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

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

Read "DTC Status" parameter

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

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0626 GENERATOR FIELD/F TERMINAL CIRCUIT HIGH

COMPONENT LOCATION  eo7psenc

Refer to DTC P0625.

GENERAL DESCRIPTION  esssnson

Refer to DTC P0625.

DTC DESCRIPTION  esasever

ECM sets DTC P0625 if the ECM detects output duty signal higher than the possible range of a properly operating alter-
nator

DTC DETECTING CONDITION  esz007er

Item Detecting Condition Possible Cause
DTC Strategy

Electrical Check

e Time after ignition "ON"  0.1sec. + Open or short to ground
Ignition "ON" Engine "ON" in harness
» Faulty charging system

Enable Conditions

Threshold Value

Alternator load 35%

Diagnostic Time « lsec.

SCHEMATIC DIAGRAM  esssazeo

Refer to DTC P0625.

SIGNAL WAVEFORM AND DATA  esacso0

Refer to DTC P0625.

MONITOR DTC STATUS  esiseaca

Refer to DTC P0625.

CONTROL CIRCUIT INSPECTION  Esseanss
1. Ignition "OFF"
2. Disconnect alternator harness connector

3. Measure resistance between terminal 3 of the alternator harness connector and cjassis ground

Specification : Infinite

4. s resistance within the specification?

YES

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

TERMINAL AND CONNECTOR INSPECTION  essaceer

Refer to DTC P0625.

CHARGING SYSTEM INSPECTION  eosepase

1. Check battery condition and Generator output
2. Are battery conditions and Generator output both okay?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  eseeaceo

Refer to DTC P0625.
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IDTC P0638 THROTTLE ACTUATOR CONTROL RANGE/PERFORMANCE |

COMPONENT LOCATION  eies6e08

ETC body

EFRF047C

GENERAL DESCRIPTION  es08p82a

The Electronic Throttle Control(ETC) system is made of the components throttle body, throttle position sensor 1 2 and
accelerator pedal position sensor 1 2. The throttle body contains the actuator, the throttle plate and the throttle position
sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC engine with a two-stage gear.
The throttle position sensor is designed redundantly. In case of an electrical disconnection the throttle plate falls back into
an idle default position located above the lower mechanical stop.

DTC DESCRIPTION 4119852

ECM sets DTC P0638 if the ECM detects TPS adaptation value exceeds threshold value
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DTC DETECTING CONDITION  esgs7a4s

Item Detecting Condition Possible Cause
Casel » TPS adaptation condition check
Case2 » limphome adaptation voltage range check
St?a;lt—ggy Case3 » Adaptation of the amplifier check
Cased . Ir_;)r\]/\éeer Qliirllamcal stop adaptation voltage

* Ignition "ON"

Enable Conditions e During TPS adaptation

Casel e TPS adaptation is requested with TPS adaptation * Contact resistance in
inhibition condition. connectors
 Faulty throttle actuator
Case? » During adaptation, the voltage values don’ t be in
Thresh- the adaptation window within a limit maximum time
old Value Case3 « Throttle flap can’ t reach the requested position
in a defined time limit
Cased » During adaptation, the voltage values don’ t be in
the adaptation window within a limit maximum time
Diagnostic Time * 1.3sec.

SPECIFICATION  eerrros

Test Condition TPS1 TPS2 Motor Resistance
Closed Throttle Status 0.2~0.8V 4.3~4.8V
i 1.2~1.8Q
Wide Open Throttle 4.3~4.8V 0.2~0.8V
(After starting engine)
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SCHEMATIC DIAGRAM  er7pezsc
[Circuit Diagram] [Connection Information]
I ECM
[25- Reference Voltage Terminal Connected to Function
f 1 ECM Terminal 42 Ground
1 . H | [a1- st 2 ECM Terminal 23 Reference Voltage
T EZ‘ Ground 3 ECM Terminal 71 ECT Outputl
I 5 4 i TPS1
. [L-Tps2 ECM Terminal 41
o 5 ECM Terminal 11 TPS2
T 6 ECM Terminal 72 ECT Output2
2 [72- ETC Output1
[—1
(™M)
=1 |,
. [72- ETC Output2
[Harness Connector]
ECM
eeo 194 |93 (9291|9089 |88 |87 [86|85(84(83 g2 [81]|80]|79|78]|77[76]75 n
@ |@[70]|69[68 |67 [66]|65|64]63[62]|61]60]59|58]|57]56]55]54]53
699 50 |49 [ 48| 47 |46 [45] 44 |43 [@ | @[ 40[39 (383736 [35]34]33[32]31
28 [27 26| 25|24 (@22 21] 20] 19] 18[17[16[15[14 [13] 12 | @[ 10] o
Co06 C44
EFRF300W
SIGNAL WAVEFORM AND DATA  esrino
ICH A 717, 4sl) DT 1.13 5 CH B: 4.4 Y [CH A 181, 8.0 DT- 1,51 85 CH B: B3 Y |CH A 13,5 W DT 1.74 B CH B 1.2 Y
E HIH: =258, Llnlf AUE-= BE. D4l HAN- 749,640 | AR 13,0 U &VE:  14.B0 0 HadE: 146 ©
H TPs1 HIH: = B8 1nlf AVE: 384 s 14,0 W HIW: P48, 3 AVE!  13.3 B B 156 W
Jlf'-\lr / 1 B T e P
SR e ot e TE el el e ] s i e L S e 1

i e

[ vo.o JETIEIN cue= BEET

. | A | Zmow |

(RECE | [FEMU|

m”'mm m | inn | | Bcn | [nEnn

F

L ILM}J j_ _-[ F |

r

]

B

e |
:m | e | m |nEma | | nEce | [nEss

Fig. 1) 1(TPS1) : Output voltage increases smoothly in proportion with the throttle valve opening angle after starting.
2(TPS2) : Output voltage decreases smoothly in inverse proportion with the throttle valve opening angle after

starting.
1:ETC Output 1

2 :ETC Output 2

Fig.2) Normal value with idle, Fig.3) Normal value with acceleration

MONITOR DTC STATUS

ESEC6A21

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

EFRF400D
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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
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
»[F] ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[i1] DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
-Select FA(DTAL)on the function bar | 5, op,HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC
[PART] [ERAS] DTAL
EFRF200D
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

YES

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

Go to next step as below

COMPONENT INSPECTION  es2esers

1.

Resistance Inspection

1) Ignition "OFF"

2) Remove throttle body

3) Visually/physically inspect the restriction or any foreign objects in throttle body

4) Measure resistance between terminals 3 and 6 of the ETC motor connector(Component side)

Specification : 1.2~1.8Q at 20 (68 )
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5) Was a problem found?

YES

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

NOTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

1. Erase previous TPS adaptation value using Scan tool.
2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions

- Enable conditions : Battery 10v Intake Air Temp. 53 (415 ) 53 (415 ) Engine
Coolant Temp. 99.8 (2116 )

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

Go to next step as below
2.  Waveform Inspection

1) Start engine and check proper operation of the ETC motor and TPS1 2

SPECIFICATION :

[CH @2 TI7, 4el) TT: 1.13 5 CH B: 4,4 | [CH A 121 Bs0 DT 1.51 85 CH B- B.2 Y [CH A 13,5 W DT 1.4 2 CH B 1.2 Y
‘ AN =238, Lelf WUE:= BE, Dall HAE- 7496V | MIN: 13,0 W AUE: 4.8 0 M 146 W
i HIH: = E8. Lslf WUE: 3.8 U HaE: 14,1 U] HIN: 740300 AUE:  13.3 0 HAH: 156 W

Jlﬁli/ H i S e

i B Tt | Ly = ! 1

TPS1

e G R L 4 I A T

F

St SRl NNE BEEARERE

c |

. m |_TJEE M| [ RECE | | AEMU | ; ;m-I:-:nm m | i | | mwcn | [nem) ;ml:ﬂﬁ:ﬂl m |nEma | | nEcE _m:rul__

Fig. 1) 1(TPS1) : Output voltage increases smoothly in proportion with the throttle valve opening angle after starting.
2(TPS2) : Output voltage decreases smoothly in inverse proportion with the throttle valve opening angle after
starting.
1:ETC Output 1 2 :ETC Output 2
Fig.2) Normal value with idle, Fig.3) Normal value with acceleration

EFRF400D

2) Has a problem been found?

=S

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

Go to next step as below
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TERMINAL AND CONNECTOR INSPECTION  esiessar

1.

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

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

Has a problem been found?

YES

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

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  eses067a

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

1.

2.

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

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

Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0642 SENSOR REFERENCE VOLTAGE "A" CIRCUIT LOW

COMPONENT LOCATION  ececasre

=

Q|
L
' g’ A 7

APS

s
Il
U

\E,

EFRFO044A

GENERAL DESCRIPTION  ess2ri66

The ECM provides a 5volt reference voltage to the Acceleration Position Sensor2(APS2), A/C pressure sensor and power
steering sensor. The ECM monitors reference voltage deviation from the power supply circuit of the sensors

DTC DESCRIPTION  eriaisca

ECM sets DTC P0642 if the ECM detects reference voltage lower than threshold value

DTC DETECTING CONDITION  e7sascio

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check « Open or short to ground
Enable Conditions « Ignition "ON" in power circuit
» Poor connection in
Threshold Value * Signal voltage 0.7V connectors

Diagnostic Time « 0.1sec. * Faulty ECM
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SCHEMATIC DIAGRAM

ED5C8BDF

[Circuit Diagram]

[Connection Information]

APS ECM
5 — Terminal Connected to Funtion
- 119- APS1 Ground -
" 1 ECM Terminal 47 APS2 Power
- | 2 P R
L LT {20- APS1 2 ECM Terminal 20 APS1
L
. 4 — 3 ECM Terminal 13 APS2
| 24- APS1 Power
6 4 ECM Terminal 24 APS1 Power
. - {12- APS2 Ground -
. 5 ECM Terminal 19 APS1 Ground
| 3
| LA—H {13- Aps2 6 ECM Terminal 12 APS2 Ground
#
= ' ! I|Z7 APS2 Power
[Harness Connector]
ECM
1 ]
T~~~ 94 (93|92 [91]|90 |89 |88|[87 [86|85[84|83|g2[81]|80 79[ 7877 [76[75]74 n
eeeeee 72[71] 70606867 66[ 65 [64] 63 62]61]60[50]58]57]56][55][54]53]52
AN AN N JIN N 50 (49 |48 | @ |46 |45]| 44|43 |42 [41[40[39]|38]|37|3635[34[33]32]31]30
28 |27 |26 | 25 | @ 23| 22| 21| @| @] 18]/ 17 | 1615 |14 |@ | @ | 11 |10] 9 | 8
LI
E29 ca4

MONITOR DTC STATUS  espapssr

n

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

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

EFRF300F

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

[X] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year

»[iF] ENGINE
:Select engine

»[i1] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

|PART| [ERAS)| DTAL

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2. DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE
1

4. STATISTIC COUNTER :

5.0P.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EFRF200D
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5.

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

(L] NOTE

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

=S

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

Go to next step as below

POWER CIRCUIT INSPECTION  eors4ar

1.

2.

3.

4.

Ignition "OFF"
Disconnect APS2 harness connector.
Ignition "ON"  Engine "OFF"

Measure voltage between terminal 1 of the APS2 harness connector and chassis ground

Specification : Approx. 5V

5.

Is voltage within the specification?

=S

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  esreseos

1.

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

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

Has a problem been found?

YES

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

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

1.

2.

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

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

Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0643 SENSOR REFERENCE VOLTAGE "A" CIRCUIT HIGH

COMPONENT LOCATION  e7ssasnc

Refer to DTC P0642.

GENERAL DESCRIPTION  e22008cs

Refer to DTC P0642.

DTC DESCRIPTION  exocsceo

ECM sets DTC P0643 if the ECM detects reference voltage higher than threshold value

DTC DETECTING CONDITION  eesceass

Item Detecting Condition Possible Cause

DTC Strategy Electrical Check « Open or short to battery

Enable Conditions * Ignition "ON" in power circuit

* Poor connection in
Threshold Value « Signal voltage 5.5V connectors
Diagnostic Time « 0.1sec. * Faulty ECM

SCHEMATIC DIAGRAM  es70963a

Refer to DTC P0642.

MONITOR DTC STATUS  eazeesae

Refer to DTC P0642.

POWER CIRCUIT INSPECTION  eaasceoc

1.

w

Ignition "OFF"
Disconnect APS2 harness connector.
Ignition "ON"  Engine "OFF"

Measure voltage between terminal 1 of the APS2 harness connector and chassis ground

Specification : Approx. 5V

Is voltage within the specification?

M=)

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  easesaer

Refer to DTC P0642.

VERIFICATION OF VEHICLE REPAIR  esssram0

Refer to DTC P0642.
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IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT

COMPONENT LOCATION  eseasos

GENERAL DESCRIPTION  e77pssss

EFRF199A

The Malfunction Indicator Lamp (MIL), which is located in the instrument cluster, comes on to notify the driver that there

may be a problem with the vehicle and that service is needed. Immediately after the ignition switch turns on, the malfunc-

tion indicator lamp is lit to indicate that the MIL operates normally and goes off after starting

DTC DESCRIPTION

ECM sets DTC P0650 if the ECM detects that the MIL control line is open or short circuit to ground or battery line.

E6ECD45B

DTC DETECTING CONDITION  eaiscar

Item

Detecting Condition

Possible Cause

DTC Strategy

Electrical Check

Enable Conditions

Ignition "ON"
10 Battery voltage 16

Threshold Value

Open, short to ground or battery

Diagnostic Time

0.1sec.

Open or short between
MIL and ECM

Poor connection in
connectors

Burned out MIL bulb
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SCHEMATIC DIAGRAM  ersepi4z

[Circuit Diagram] [Connection Information]

ECM

MIL Terminal Connected to Funtion

12 12 ECM Terminal 92 MIL Control

EZ- Control
1 Ignition SW Power
% 1 .
—= Ignition SW

[Harness Connector]

ECM

94 [ o3 [@[ 9190808887 [s6[85]sa]s3]sr]81][80 797877 [76] 75] 74 n
72717069 6867 66| 65 64| 63] 62| 616059 58] 57|56 55]54]53]52]51]
50 |49 [ 48[ 47| 46| a5 44 [ 43|42 41| 4039 38] 3736 35[ 34|33 [32]31]30

(2 ][ 1]

28 [27 |26 | 25(24 (23| 22| 21| 20| 19| 18|17 |16]|15]14 |13]|12|11]|10]| 9 | 8

ca4

EFRF300R

MONITOR DTC STATUS  eeseornn

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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[iF] 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
[PART| [ERAS] DTAL

EFRF200D

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



DTC TROUBLESHOOTING PROCEDURES FL -345

(LI NoTE

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

YES

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

Go to next step as below

CONTROL CIRCUIT INSPECTION  espeases

Ignition "OFF"

Disconnect ECM connector

Ignition "ON"  Engine "OFF"

Using a suitable wire, jumper the terminal 92 of the ECM harness connector to chassis ground.
Is MIL bulb illuminated?

YES

Go to next step

Remove instrument cluster and inspect MIL bulb. If it is burned out, replace bulb. If bulb is okay, locate source of
open between bulb and Meter Fuse. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Remove wire from ECM harness connector

Does MIL bulb go out?

YES

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

Check for source of short to GND between bulb and ECM. Repair as necessary and go to "Verification of Vehicle
Repair" procedure

VERIFICATION OF VEHICLE REPAIR  esepan

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 F4A(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0652 SENSOR REFERENCE VOLTAGE "B" CIRCUIT LOW

COMPONENT LOCATION  eogeresc

Signal
Voltage(V) )

/ 1 1 1 1 J
» ETC body 0 20 40 60 80 100

M% Throttle Position Angle(deg)
< A\

EFRFO047A

GENERAL DESCRIPTION  easpssps

The ECM provides a 5volt reference voltage to the Throttle Position Sensor(TPS). The ECM monitors reference voltage
deviation from the power supply circuit of the TPS

DTC DESCRIPTION  esopar20

ECM sets DTC P0652 if the ECM detects reference voltage lower than threshold value

DTC DETECTING CONDITION  eanossss

Item Detecting Condition Possible Cause
DTC Strategy Electrical Check

» Open or short to ground

Enable Conditions * Ignition "ON" in power circuit
» Poor connection in
Threshold Value + Signal voltage 0.7V connectors

Diagnostic Time « 1lsec. * Faulty ECM
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SCHEMATIC DIAGRAM

EBF713CA
[Circuit Diagram] [Connection Information]
ECM
2 - -
[23- Reference Voltage Terminal Connected to Function
I . 1 ECM Terminal 42 Ground
| I H flar- et 2 ECM Terminal 23 Reference Voltage
o
. : [@2- Ground 3 ECM Terminal 71 ECT Outputl
I 5 4 i TPS1
. [@-Tps2 ECM Terminal 41
&1 5 ECM Terminal 11 TPS2
6 ECM Terminal 72 ECT Output2
3 [72- ETC OUtpUtL
[ M ]
= |,
. H72- ETC Output2
[Harness Connector]
ECM
000 [94 [93 0201908088 |87 [86[85][84]83 [82]81]80 797877 [76] 75
<> @ |@ | 7069|6867 66[65[64[63]62[61]|60[59]|58]57]56]55]54]53
000 50 [49 4847 46|45] 44|43 | @ | @[ 40[39|38[37[36[35][34][33[32]31
28 |27 | 26| 25| 24 |@ | 22| 21| 20| 19| 18[17 16|15 |14 | 13| 12 | @[ 10] o
Co06 C44

EFRF300W

MONITOR DTC STATUS

ED15D90F

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

»[F] ENGINE
:Select engine

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

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2, DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. OP.HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER ERASURE OF DTC

[PART| [ERAS] DTAL

5.

POWER CIRCUIT INSPECTION

EFRF200D

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

NOTE

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

YES

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

Go to next step as below

E691E291

1. Ignition "OFF"

2. Disconnect TPS harness connector.

3. Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 2 of theTPS harness connector and chassis ground
Specification : Approx. 5V

5. Is voltage within the specification?

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  esosaz00

1.

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

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

Has a problem been found?

YES

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

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  ecioresn

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

1.

2.

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

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

Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0653 SENSOR REFERENCE VOLTAGE "B" CIRCUIT HIGH

COMPONENT LOCATION  esccsase

Refer to DTC P0652.

GENERAL DESCRIPTION  eieppsac

Refer to DTC P0652.

DTC DESCRIPTION  esispz27

ECM sets DTC P0653 if the ECM detects reference voltage higher than threshold value

DTC DETECTING CONDITION  esrscar

Item Detecting Condition Possible Cause

DTC Strategy Electrical Check « Open or short to ground

Enable Conditions * Ignition "ON" in power circuit

» Poor connection in
Threshold Value « Signal voltage 4.5V connectors
Diagnostic Time « 1lsec. * Faulty ECM

SCHEMATIC DIAGRAM  exrrriea

Refer to DTC P0652.

MONITOR DTC STATUS  eeseres:

Refer to DTC P0652.

POWER CIRCUIT INSPECTION  eazsese

1.

w

Ignition "OFF"
Disconnect TPS harness connector.
Ignition "ON"  Engine "OFF"

Measure voltage between terminal 2 of theTPS harness connector and chassis ground

Specification : Approx. 5V

Is voltage within the specification?

M=)

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  ezzscsre

Refer to DTC P0652.

VERIFICATION OF VEHICLE REPAIR  essosrra

Refer to DTC P0652.
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IDTC P0698 SENSOR REFERENCE VOLTAGE "C" CIRCUIT LOW

COMPONENT LOCATION  erp2i610

APS

GENERAL DESCRIPTION  eccowar

EFRFO044A

The ECM provides a 5volt reference voltage to the Acceleration Position Sensor1(APS1). The ECM monitors reference
voltage deviation from the power supply circuit of the APS1

DTC DESCRIPTION

ECM sets DTC P0698 if the ECM detects reference voltage lower than threshold value

DTC DETECTING CONDITION

E58683BA

E70109E0

Item

Detecting Condition

Possible Cause

DTC Strategy

Plausibility check

Enable Conditions

Ignition "ON"

Threshold Value

Signal voltage 4.5V

Diagnostic Time

0.1sec.

Open or short to ground
in power circuit

Poor connection in
connectors

Faulty ECM
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EBF3AA58

[Circuit Diagram]

[Connection Information]

APS ECM
5 — Terminal Connected to Funtion
- 119- APS1 Ground -
" 1 ECM Terminal 47 APS2 Power
- | 2 P R
L LT {20- APS1 2 ECM Terminal 20 APS1
L
. 4 — 3 ECM Terminal 13 APS2
| 24- APS1 Power
6 4 ECM Terminal 24 APS1 Power
. - {12- APS2 Ground -
. 5 ECM Terminal 19 APS1 Ground
| 3
| LA—H {13- Aps2 6 ECM Terminal 12 APS2 Ground
#
= ' ! I|Z7 APS2 Power
[Harness Connector]
ECM
1 ]
T~~~ 94 (93|92 [91]|90 |89 |88|[87 [86|85[84|83|g2[81]|80 79[ 7877 [76[75]74 n
eeeeee 72[71] 70606867 66[ 65 [64] 63 62]61]60[50]58]57]56][55][54]53]52
AN AN N JIN N 50 (49 |48 | @ |46 |45]| 44|43 |42 [41[40[39]|38]|37|3635[34[33]32]31]30
28 |27 |26 | 25 | @ 23| 22| 21| @| @] 18]/ 17 | 1615 |14 |@ | @ | 11 |10] 9 | 8
LI
E29 ca4

MONITOR DTC STATUS  espsaror

n

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

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

EFRF300F

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

[X] HYUNDAI VEHICLE DIAGNOSIS

:Select model and year

»[iF] ENGINE
:Select engine

»[i1] DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

|PART| [ERAS)| DTAL

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2. DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE
1

4. STATISTIC COUNTER :

5.0P.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EFRF200D
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5.

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

[LJ| NoTE

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

=S

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

Go to next step as below

POWER CIRCUIT INSPECTION  erssssss

Ignition "OFF"
Disconnect TPS harness connector.
Ignition "ON"  Engine "OFF"

Measure voltage between terminal 4 of the APS1 harness connector and chassis ground

Specification : Approx. 5V

5.

<E29>
H_TI 1. APS2 Power
L 2. APS1
NV NN N 3. APS2
00000 0)-Ey=re
5. APS1 Ground
LT 6. APS2 Ground

o

Is voltage within the specification?

X6981

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  e7arpasc

1.

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

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

Has a problem been found?

YES

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

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 escoro1a

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

1.

2.

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

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

Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P0699 SENSOR REFERENCE VOLTAGE "C" CIRCUIT HIGH

COMPONENT LOCATION  escsceos

Refer to DTC P0698.

GENERAL DESCRIPTION  eos0esss

Refer to DTC P0698.

DTC DESCRIPTION  eio4181

ECM sets DTC P0699 if the ECM detects reference voltage higher than threshold value

DTC DETECTING CONDITION  eipgsccs

Item Detecting Condition Possible Cause

DTC Strategy Plausibility check

» Open or short to ground

Enable Conditions * Ignition "ON" in power circuit

* Poor connection in
Threshold Value « Signal voltage 5.5V connectors
Diagnostic Time « 0.1sec. * Faulty ECM

SCHEMATIC DIAGRAM  esserezs

Refer to DTC P0698.

MONITOR DTC STATUS  eozsnons

Refer to DTC P0698.

POWER CIRCUIT INSPECTION  eszcesra

1.

w

Ignition "OFF"
Disconnect TPS harness connector.
Ignition "ON"  Engine "OFF"

Measure voltage between terminal 4 of the APS1 harness connector and chassis ground

Specification : Approx. 5V

Is voltage within the specification?

M=)

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  espsssor

Refer to DTC P0698.

VERIFICATION OF VEHICLE REPAIR  epssro2

Refer to DTC P0698.
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IDTC P0700 TCU REQUEST FOR MIL ON

GENERAL DESCRIPTION  eosszsi6

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  ecsrraz2

Item Detecting Condition Possible Cause
DTC Strategy » Freeze frame request via CAN
Enable Conditions * Battery voltage 10V
 Engine speed 256 rpm « Transaxle system
Threshold Value e MIL is requested by TCM
Diagnostic Time « Immediate

MONITOR DTC STATUS  e7ezss0s

1. Thisis 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 PO700 request code. Be sure to retrieve freeze frame data before clearing code
PO700 from ECM.

2. Check the transaxle system
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IDTC P2096 POST CATALYST FUEL TRIM SYSTEM TOO LEAN (BANK 1) |

GENERAL DESCRIPTION  eocaespa

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  eaescest

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 P2096 if no proportional post catalyst fuel trim adaptation occurs for a
defined time after the lambda controller has reached its maximum threshold.

DTC DETECTING CONDITION  ess7ecae

Item Detecting Condition Possible Cause

DTC Strategy » Monitoring deviation of fuel trim control

. * No relevant failure
Enable Conditions « In closed loop mode « HO2S

« TWC
Threshold Value » Trim controller value at limit(Lean)
Diagnostic Time » 60sec.
SIGNAL WAVEFORM AND DATA  eesrrcra
CH A: 319.ZmV DT: 8.953 FREQ: 8.11 Hﬂ CH A: 348.9nV DT: ¥.5953 FREQ: 8.13 Hﬂ
MIN:=1537.53nV AVE: 348.9mY HAX: 796. BnY MHIN: 388.4mV AVE: 598.1nV HAR: 1. v

FREQ:

B.39 Hz DUTY: 49 ¥ FREQ: .88 Hz DUTY: 8 X

[ Tzoon] '|nf:r10'| TRECD] [MENU|

Fig.1) Front HO2S.

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.

2. Open in signal circuit with ignition ON : Approx. 450~500mV

Fig.2) Rear HO2S

1) Normal value with idle after warm up : Approx. above 0.6V

2) Open in signal circuit : Approx. 0.4~0.5V

EFRF201Y
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MONITOR DTC STATUS  ecasecra

NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor, Injectors
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. 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
[l HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
»[F] ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[1] 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
[PART| [ERAS] DTAL
EFRF200D
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.

M=)

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

COMPONENT INSPECTION  ewuscize

1.

Check for front HO2S

1) Visually/physically inspect following items:
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- Inspect the front HO2S for any silicon contamination. This contamination will be indicated by a white pow-
dery 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 Front HO2S 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).

4) Is sensor switching properly?

YES

Go to next step as below

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

2. Check for rear HO2S

1) Connect Scantool and monitor the Rear HO2S parameter on the Scantool data list.

Specification : Approx. above 0.6V

2) Is sensor data near the specified value?

YES

Go to next step as below

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

3. Check for TWC

1) Visually/physically inspect the three way catalyst converter for the following damage:
- Dent or holes
- Severe discoloration caused by excessive temperatures
- Internal rattle caused by damaged catalyst

2) Also, ensure that the TWC is a proper original equipment manufacturer part

3) Was a problem found?

YES

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

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

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

3. Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P2097 POST CATALYST FUEL TRIM SYSTEM TOO RICH (BANK 1) |

GENERAL DESCRIPTION  esrooies

Refer to DTC P2096.

DTC DESCRIPTION  eagss1se

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 P2097 if no proportional post catalyst fuel trim adaptation occurs for a
defined time after the lambda controller has reached its minimum threshold.

DTC DETECTING CONDITION  eseroera

Item Detecting Condition Possible Cause
DTC Strategy

Monitoring deviation of fuel trim control

Enable Conditions No relevant failure

* In closed loop mode + HO2S
- —— « TWC
Threshold Value  Trim controller value at limit(Rich)
Diagnostic Time * 60sec.

SIGNAL WAVEFORM AND DATA  esisr200

Refer to DTC P2096.

MONITOR DTC STATUS  eescasoc

Refer to DTC P2096.

COMPONENT INSPECTION  e7srcase

Refer to DTC P2096.

VERIFICATION OF VEHICLE REPAIR  eisrsesa

Refer to DTC P2096.
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DTC P2101 THROTTLE ACTUATOR CONTROL MOTOR CIRCUIT
RANGE/PERFORMANCE

COMPONENT INSPECTION

EF6FC24D

GENERAL DESCRIPTION  eosrasss

EFRF047C

The Electronic Throttle Control(ETC) system is made of the components throttle body, throttle position sensor 1 2 and
accelerator pedal position sensor 1 2. The throttle body contains the actuator, the throttle plate and the throttle position
sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC engine with a two-stage gear.
The throttle position sensor is designed redundantly. In case of an electrical disconnection the throttle plate falls back into

an idle default position located above the lower mechanical stop.

DTC DESCRIPTION

ECM sets DTC P2101 if the ECM detects motor’s electrical signal is abnormal

DTC DETECTING CONDITION

EACO0D77

EFE1E4CB

Item

Detecting Condition

Possible Cause

DTC Strategy

Hardware check

Enable Conditions

Ignition "ON"

Time after start for certain time

Threshold Value

ECU power stage error

Diagnostic Time

0.1sec.

* Poor connection in
connectors
* Faulty ETC motor
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SCHEMATIC DIAGRAM

E196685D
[Circuit Diagram] [Connection Information]
ECM
2 - -
[23- Reference Voltage Terminal Connected to Function
# . 1 ECM Terminal 42 Ground
| A1t 1 {a1-7Ps1 2 ECM Terminal 23 Reference Voltage
o
= [42- Ground 3 ECM Terminal 71 ECT Outputl
[ 5 4 i TPS1
. L1 TPs2 ECM Terminal 41
51 5 ECM Terminal 11 TPS2
T 6 ECM Terminal 72 ECT Output2
3 [71- ETC Output
.'._ L1
[ ™ ]
=1 |,
. [72- ETC Output2
[Harness Connector]
ECM
eeo [94 [93 o291 o0]80 8887 [86]85]84]83 8281 [80[79] 7877 [76 [ 75
<> @@ | 7069|6867 66[65[64[63]62[61]|60[59]|58]57]56]55]|54]53
690 50 |49 | 48 | 47 | 46 | 45| 44| 43 | @ | 40|39 [ 38| 3736 |35] 34 33|32 31
28 |27 | 26 | 25| 24 |@ | 22| 21| 20| 19| 18[17 16|15 |14 | 13| 12 | @[ 10] o
CO06 C44
EFRF300W
SIGNAL WAVEFORM AND DATA  eeeossr
CH A: 121.BeV BT 1,51 BOHE: B.3Y|CHA: 13.5vdT: 1Msone 1.zyjfe Efflsev EEEE EREsev
A A= I AUED= BH, Sell PAKD P49 6al0 | IWIND 13,0 U AUES 14,8 U RAMD 14,6 0] IWINC=C20E, IR AUED =S98, AU PR 121, Bal
HIM:- B fed AUE: 3.8 U Hak: f4.1 U] [HIN: 748.3-0 AUE: 13.3 U HaH: 156 V| [MIN: 350810 AUE: 338, inl  FAK: 539 2nlU

. . |

Sl

B

T g g R e S L o

~
1

1

: <

i 74 i
i [

BEREr L)

_.-|
Y [econ] (B [mmo] [wece ] [meeer] | | (Y [econ | REIEE [ramo] [hice ]| [mewr] | | R [2oon] [cuns] [nano] [wece ] [ran]
1:ETC output #1, 2:ETC output #2
Fig. 1) Normal ETC output waveform with idle
Fig. 2) Normal ETC output waveform with acceleration
Fig. 3) Open in ETC control circuit
EFRF400E

MONITOR DTC STATUS

EFOA9D84

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



DTC TROUBLESHOOTING PROCEDURES FL -367

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
m HYUNDAI VEHICLE DIAGNOSIS

:5!121:1 model and y!ﬂr 1. MIL STATUS
»[F] 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
[PART| [ERAS] DTAL

EFRF200D

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.

YES

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

Go to next step as below

CONTROL CIRCUIT INSPECTION (ETC OUTPUT1) ersacaar
1. Check for short to ground in control circuit

1) Ignition "OFF"

2) Disconnect ETC assembly connector

3) Measure resistance between terminal 3 of the ETC motor harness connector and chassis ground

Specification : Infinite

4) s resistance within the specification?
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=S

Go to next step as below

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

3) Measure voltage between terminal 3 of the ETC motor harness connector and chassis ground

Specification : Approx. 0V

4) Is voltage within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
3. Check for open in control circuit
1) Ignition "OFF"

2) Measure resistance between terminals 3 of the ETC motor harness connector and 71 of the ECM harness con-
nector

Specification : Approx. 0Q

3) Is resistance within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
CONTROL CIRCUIT INSPECTION(ETC OUTPUT2)
1. Check for short to ground in control circuit

1) Measure resistance between terminal 6 of the ETC motor harness connector and chassis ground

Specification : Infinite
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2) Is resistance within the specification?
YES

Go to next step as below

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

2) Measure voltage between terminal 6 of the ETC motor harness connector and chassis ground

Specification : Approx. 0V

3) Is voltage within the specification?
YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
3. Check for open in control circuit
1) Ignition "OFF"

2) Measure resistance between terminals 6 of the ETC motor harness connector and 72 of the ECM harness con-
nector

Specification : Approx. 0Q

3) Is resistance within the specification?
YES

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  esseeaie

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

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

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

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 esraraer

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

1.

2.

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

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

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P2118 THROTTLE ACTUATOR CONTROL MOTOR CURRENT
RANGE/PERFORMANCE

COMPONENT INSPECTION  eecopiss

ETC body

GENERAL DESCRIPTION  ecos20rc

EFRF047C

The Electronic Throttle Control(ETC) system is made of the components throttle body, throttle position sensor 1 2 and
accelerator pedal position sensor 1 2. The throttle body contains the actuator, the throttle plate and the throttle position
sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC engine with a two-stage gear.
The throttle position sensor is designed redundantly. In case of an electrical disconnection the throttle plate falls back into
an idle default position located above the lower mechanical stop.

DTC DESCRIPTION

E6DB78CC

ECM sets DTC P2118 if the ECM detects motor's PWM signal exceeds threshold value

DTC DETECTING CONDITION  eocazsss

Item Detecting Condition Possible Cause
Casel PWM range check
DTC Case?2 Small signal deviation check
Strategy
Case3 Large signal deviation check

Enable Conditions

Ignition "ON"

Engine running

Finish TPS adaptation
No relevant error

Thresh-

Casel

Moving mean value of the controller output ~ 95%

old Value

Case?

Controller deviation exceeds the threshold during
certain time(0.4~0.5sec.) at constant TPS setpoint

Diagnostic Time

0.4~0.5sec.

* Poor connection in
connectors
* Faulty ETC motor
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SCHEMATIC DIAGRAM

EB02B36C
[Circuit Diagram] [Connection Information]
ECM
2 - -
[23- Reference Voltage Terminal Connected to Function
# . 1 ECM Terminal 42 Ground
| A1t 1 {a1-7Ps1 2 ECM Terminal 23 Reference Voltage
o
= [42- Ground 3 ECM Terminal 71 ECT Outputl
[ 5 4 i TPS1
. L1 TPs2 ECM Terminal 41
51 5 ECM Terminal 11 TPS2
T 6 ECM Terminal 72 ECT Output2
3 [71- ETC Output
.'._ L1
[ ™ ]
=1 |,
. [72- ETC Output2
[Harness Connector]
ECM
eeo [94 [93 o291 o0]80 8887 [86]85]84]83 8281 [80[79] 7877 [76 [ 75
<> @@ | 7069|6867 66[65[64[63]62[61]|60[59]|58]57]56]55]|54]53
690 50 |49 | 48 | 47 | 46 | 45| 44| 43 | @ | 40|39 [ 38| 3736 |35] 34 33|32 31
28 |27 | 26 | 25| 24 |@ | 22| 21| 20| 19| 18[17 16|15 |14 | 13| 12 | @[ 10] o
CO06 C44
EFRF300W
SIGNAL WAVEFORM AND DATA  Euncses
CH A: 121.BeV BT 1,51 BOHE: B.3Y|CHA: 13.5vdT: 1Msone 1.zyjfe Efflsev EEEE EREsev
A A= I AUED= BH, Sell PAKD P49 6al0 | IWIND 13,0 U AUES 14,8 U RAMD 14,6 0] IWINC=C20E, IR AUED =S98, AU PR 121, Bal
HIM:- B fed AUE: 3.8 U Hak: f4.1 U] [HIN: 748.3-0 AUE: 13.3 U HaH: 156 V| [MIN: 350810 AUE: 338, inl  FAK: 539 2nlU

. . |

Sl

B

T g g R e S L o

~
1

1

: <

i 74 i
S

BEREr L)

_.-|
Y [econ] (B [mmo] [wece ] [meeer] | | (Y [econ | REIEE [ramo] [hice ]| [mewr] | | R [2oon] [cuns] [nano] [wece ] [ran]
1:ETC output #1, 2:ETC output #2
Fig. 1) Normal ETC output waveform with idle
Fig. 2) Normal ETC output waveform with acceleration
Fig. 3) Open in ETC control circuit
EFRF400E

MONITOR DTC STATUS

E24E2F47

1.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. Press F4(DTAL) to select DTC information from the DTCs menu
3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions
4. Read "DTC Status" parameter
1.4 AMBIENT CONDITIONS
To naviate to the "DTAL"menu
[1] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
>[I ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[I] DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
-Select F4(DTAL)on the function bar | 5, op,HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC
[PART] [ERAS] DTAL
EFRF200D
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.

YES

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

Go to next step as below

COMPONENT INSPECTION  espscsan

1.

Actuator Test

1) Ignition "ON"

2) Install Scan Tool and select "ETC MOTOR" parameter on the Actuation Test mode

3) Listen for operational sounds of ETC motor(If ETC motor works normally, a clicking sound can be heard)
Visual and Resistance Inspection

1) Ignition "OFF"

2) Remove throttle body
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3) Visually/physically inspect the restriction or any foreign objects in throttle body

4) Measure resistance between terminals 3 and 6 of the ETC motor connector(Component side)

Specification : 1.2~1.8Q at 20 (68 )

<C06>

. Ground

. Reference Voltage
. ETC Outputl
TPS1

TPS2

. ETC Output2

OUAWNE

X7007

5) Was a problem found?

=S

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

[LJ| NOTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

m TPS adaptation procedure

1. Erase previous TPS adaptation value using Scan tool.

2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery 10v Intake Air Temp. 53 (415 ) 5.3 (415 ) Engine
Coolant Temp. 99.8 (2116 )

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  eespesre

1.

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

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

Has a problem been found?

YES

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

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

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

3. Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P2119 THROTTLE ACTUATOR CONTROL THROTTLE BODY
RANGE/PERFORMANCE

COMPONENT INSPECTION  eerseno

ETC body

EFRF047C

GENERAL DESCRIPTION  erreasrc

The Electronic Throttle Control(ETC) system is made of the components throttle body, throttle position sensor 1 2 and
accelerator pedal position sensor 1 2. The throttle body contains the actuator, the throttle plate and the throttle position
sensor (potentiometer), which are integrated in one housing. The actuator consists of a DC engine with a two-stage gear.
The throttle position sensor is designed redundantly. In case of an electrical disconnection the throttle plate falls back into
an idle default position located above the lower mechanical stop.

DTC DESCRIPTION  essraoce

ECM sets DTC P2119 if the ECM detects TPS adaptation procedure is abnormal
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DTC DETECTING CONDITION  esraecee

Item Detecting Condition Possible Cause

DTC Strategy » Plausibility check

« Ignition "ON"
Casel * During TPS adaptation
* TPS set-point adaptation  1.9°

 Ignition "ON"
e During TPS adaptation

 Ignition "ON"
Enable Case3 » During TPS adaptation
Condi- * TPS set-point adaptation  20°

tions * Ignition "ON"
Caseb » During TPS adaptation
* TPS set-point adaptation  15°

« Ignition "ON"

e During TPS adaptation

* No engine start condition

* No injection because TPS adaptation is not finished.

Case2,4

Caseb

e Poor connection in
» Throttle position for the lower return spring check connectors
is not reached within a limit maximum time » Faulty ETC motor

Casel

« When ETC power stage is off, Throttle can’ t
Case2 return by spring power in the limp-home position
within a limit maximum time

e Throttle flap can’ t reach the requested position

Case3
ase in a defined time limit

Thresh-
old Value * When ETC power stage is off, Throttle can’ t
Case4 return by spring power in the limp-home position
within a limit maximum time

« Throttle flap can’t reach the setpoint within the

Cased hysteresis within a limit maximum time

« When ETC power stage is off, Throttle can’ t
Caseb6 return by spring power in the limp-home position
within a limit maximum time

Diagnostic Time » 1.3sec.

SPECIFICATION  eoscorsp

Test Condition TPS1 TPS2 Motor Resistance
Closed Throttle Status 0.2~0.8V 4.3~4.8V
i 1.2~1.8Q
Wide Opgn Throfctle(After 4.3-4.8V 0.2~0.8V
starting engine)
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SCHEMATIC DIAGRAM

EDD89512
[Circuit Diagram] [Connection Information]
ECM
2 - -
[23- Reference Voltage Terminal Connected to Function
# . 1 ECM Terminal 42 Ground
| A1t 1 {a1-7Ps1 2 ECM Terminal 23 Reference Voltage
o
= [42- Ground 3 ECM Terminal 71 ECT Outputl
[ 5 4 i TPS1
. L1 TPs2 ECM Terminal 41
51 5 ECM Terminal 11 TPS2
T 6 ECM Terminal 72 ECT Output2
3 [71- ETC Output
.'._ L1
[ ™ ]
=1 |,
. [72- ETC Output2
[Harness Connector]
ECM
eeo [94 [93 o291 o0]80 8887 [86]85]84]83 8281 [80[79] 7877 [76 [ 75
<> @@ | 7069|6867 66[65[64[63]62[61]|60[59]|58]57]56]55]|54]53
690 50 |49 | 48 | 47 | 46 | 45| 44| 43 | @ | 40|39 [ 38| 3736 |35] 34 33|32 31
28 |27 | 26 | 25| 24 |@ | 22| 21| 20| 19| 18[17 16|15 |14 | 13| 12 | @[ 10] o
CO06 C44
EFRF300W
SIGNAL WAVEFORM AND DATA  esorscas
CH A: 121.BeV BT 1,51 BOHE: B.3Y|CHA: 13.5vdT: 1Msone 1.zyjfe Efflsev EEEE EREsev
A A= I AUED= BH, Sell PAKD P49 6al0 | IWIND 13,0 U AUES 14,8 U RAMD 14,6 0] IWINC=C20E, IR AUED =S98, AU PR 121, Bal
HIM:- B fed AUE: 3.8 U Hak: f4.1 U] [HIN: 748.3-0 AUE: 13.3 U HaH: 156 V| [MIN: 350810 AUE: 338, inl  FAK: 539 2nlU
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T g g R e S L o
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i 74 i
S

BEREr L)

_.-|
Y [econ] (B [mmo] [wece ] [meeer] | | (Y [econ | REIEE [ramo] [hice ]| [mewr] | | R [2oon] [cuns] [nano] [wece ] [ran]
1:ETC output #1, 2:ETC output #2
Fig. 1) Normal ETC output waveform with idle
Fig. 2) Normal ETC output waveform with acceleration
Fig. 3) Open in ETC control circuit
EFRF400E

MONITOR DTC STATUS

E6A62750

1.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. Press F4(DTAL) to select DTC information from the DTCs menu
3. Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions
4. Read "DTC Status" parameter
1.4 AMBIENT CONDITIONS
To naviate to the "DTAL"menu
[1] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
>[I ENGINE 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[I] DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
-Select F4(DTAL)on the function bar | 5, op,HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC
[PART] [ERAS] DTAL
EFRF200D
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.

YES

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

Go to next step as below

COMPONENT INSPECTION  esacw9p

1.

Actuator Test

1) Ignition "ON"

2) Install Scan Tool and select "ETC MOTOR" parameter on the Actuation Test mode

3) Listen for operational sounds of ETC motor(If ETC motor works normally, a clicking sound can be heard)
Visual and Resistance Inspection

1) Ignition "OFF"

2) Remove throttle body
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3) Visually/physically inspect the restriction or any foreign objects in throttle body

4) Measure resistance between terminals 3 and 6 of the ETC motor connector(Component side)

Specification : 1.2~1.8Q at 20 (68 )

<C06>

. Ground

. Reference Voltage
. ETC Outputl
TPS1

TPS2

. ETC Output2

OUAWNE

X7007

5) Was a problem found?
=S

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

[LJ| NOTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

m TPS adaptation procedure

1. Erase previous TPS adaptation value using Scan tool.

2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery 10V  Intake AirTemp. 5.3 (415 ) 5.3 (415 ) Engine Coolant
Temp. 99.8 (211.6 )

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  essoesce

1.

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

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

Has a problem been found?

YES

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



DTC TROUBLESHOOTING PROCEDURES FL -381

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  eosrrese

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

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

3. Read "DTC Status" parameter

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

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P2122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
LOW INPUT

COMPONENT LOCATION  ecozesen

APS

EFRF044A

GENERAL DESCRIPTION  espessro

The Electronic Throttle Control(ETC) system is made of the components throttle body, throttle position sensor1 2 and ac-
celerator pedal sensorl 2. The Accelerator Pedal Sensor(APS) has two potentiometers whose slides are mechanically
solid. A voltage is generated across the potentiometer in the accelerator pedal sensor as a function of the accelera-
tor-pedal setting. Using a programmed characteristic curve, the pedal’ s position is then calculated from voltage. ECM
receives APS’s signal and other input values, it calculates throttle valve target opening value and then controls ETS motor
to meet the throttle valve target opening value.

DTC DESCRIPTION  eaercazs

ECM sets DTC P2122 if the ECM detects output voltage lower than the possible range of a properly operating APS1

DTC DETECTING CONDITION  ecaecsro

Item Detecting Condition Possible Cause
DTC Strategy » Electrical Check « Open in power or signal
* Ignition "ON" circuit o
Enable Conditions « No error for supply voltage of APS1 * Short to ground in signal
* APS2 0.5V circuit
» Poor connection in
Threshold Value » Sensor voltage  0.28V connectors
« APS1

Diagnostic Time . -

SPECIFICATION  esrarece

Test Condition APS1 APS2
Closed Throttle Status Approx. 0.58~0.93V Approx. 0.29~0.36
Wide Open Throttle Approx. 3.85~4.35V Approx. 1.93~2.18V
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SCHEMATIC DIAGRAM  ebsrasos
[Circuit Diagram] [Connection Information]
APS ECM
5 — Terminal Connected to Funtion
- 119- APS1 Ground 3
¥ 1 ECM Terminal 47 APS2 Power
a 2 ey
[T 20- APS1 2 ECM Terminal 20 APS1
o
= 4 — 3 ECM Terminal 13 APS2
| 24- APS1 Power
6 4 ECM Terminal 24 APS1 Power
; - {12- APS2 Ground -
. 5 ECM Terminal 19 APS1 Ground
| 3
- {13- Aps2 6 ECM Terminal 12 APS2 Ground
o
- = {47- APS2 Power
[Harness Connector]
ECM
1 ]
o~~~ 949392 9190898887 [86[85][8a[83][g2][81]80 7978777675
72[71]70] 69 6867|6665 64] 63]62]61]60]50]58]57]56][55]54]53
Q@@@@g 50 [49 |48 | @] 46| 45| 44 [ 43 [ 42| 41]40[39[38] 3736 [35]34]33[32]31
282726 25| @[23]22] 21| @] @] 18]/ 1716|1514 | @ | @[ 11]10] 9
LT
E29 ca4

EFRF300F
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SIGNAL WAVEFORM AND DATA  eosrees

Output value(%)
&
100% o e APS1
82+6
APS2
41+6
APS 1&2 output voltage increases smoothly in proportion
with the depressing acceleration pedal amount.
15+1 The output voltage of the APS2 is half of the APS1
7.5+2
TG 53 *
 Pedal Stroke Stoke(mm)

P
|

1.11 CLIHHEWNT DaT# 1.11 CLIHHEMT DaTA

i ik
LR ACCEL. PEDAL UOLTAGE 1 8.8 U LR CCEL. PEDAL UOLTAGE 1 4.8
¥ ACCEL, FEDAL VOLTAGE 2 @&.4 W ® ACCEL. PEDAL UOLTAGE 2 2.8 W

¥ ¥

TPE NMGLE MEAM TPS NMGLE HEAM

TFS ANGLE SEMSOR 1 TPS ANGLE SEMSOR 1
TPS ANGLE SEMSOR 2 TPS NNGLE SEMSOR 2
'TPS_SP TPE_SP

TPE WOLTAGE 1 TPS WOLTAGE 1

[TPS UOLTAGE 2 ITPE UOLTAGE 2

[PI8 | BCEH| |FULL | |PaRT | |GEPH| [HELE | {FI¥ | |SCEN| [FULL | |PaBT | |GEPH| |HELP|
CH Al 4.0 U DT: £.0F 5 CH R: £2.2 Y 1.11 CUHRHEMT DT
: [ N
E ERACCEL, PEDAL VOLTRi:E 1 ®B.8 u
H ¥ INCCEL, PEDAL UOLTAGE 2 @8.4 U
P A . 3 T o ' — TIPS ANGLE SENSOE 1
4 TPE ANGLE SENSOR 2
1 TPS_SP
E TPE WOLTACE 1
e -—ll\Z TIPS UOLTAGE 2
—t'n"l'z—'—“—"'—' - s ] 'Y
| [ (zoon| I [neno| [eco ] [newu| [¥14 | [2cRM| [FULL] [PaRT | [GRPH] [HELF]

Fig.1) Output voltage with closed throttle status :
APS1 : Approx. 0.58~0.93V , APS2 : Approx. 0.29~0.36V

Fig.2) Output voltage with wide open throttle :
APS1 : Approx. 3.85~4.35V , APS2 : Approx. 1.93~2.18V

Fig.3) APS 1&2 output voltage increases smoothly in proportion with the depressing acceleration pedal
amount. The output voltage of the APS2 is half of the APS1

Fig. 4) Open in APS1 power or signal circuit : Approx. 0V

EFRF400F
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MONITOR DTC STATUS  easccses

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
»[]] DIAGNOSTIC TROUBLE CODES 4, STATISTIC COUNTER : 1
:Select F4(DTAL)on the function bar | 5 Op.HOUR AFTER DETECTION OF DTC
6. OP,HOUR AFTER ERASURE OF DTC
[PART| [ERAS] DTAL
EFRF200D
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.

=S

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

Go to next step as below

POWER CIRCUIT INSPECTION  e2asar0s

w

Ignition "OFF"
Disconnect APS harness connector.
Ignition "ON"  Engine "OFF"

Measure voltage between terminal 4 of the APS1 harness connector and chassis ground

Specification : Approx. 5V
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5. Is voltage within the specification?
=S
Go to next step as below

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

SIGNAL CIRCUIT INSPECTION  epicros2
1. Check for short to ground circuit
1) Ignition "OFF"

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

Specification : Infinite

3) Is resistance within the specification?
YES

Go to next step as below

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

1) Disconnect ECM connector

2) Measure resistance between terminals 2 of the APS harness connector and 20 of the ECM harness connector

Specification : Approx. 0Q

3) Is resistance within the specification?
YES

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  Eipz4706

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

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

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

Go to next step as below

COMPONENT INSPECTION  epeaorce

1. Reconnect ECM and APS harness connector.

2. With ignition "ON", install Scantool and monitor the "APS1" parameter on the Scantool data list.

SPECIFICATION :

Test Condition APS1
Closed Throttle Status Approx. 0.58~0.93V
Wide Open Throttle Approx. 3.85~4.35V

3. Is sensor data near the specified value?
YES

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

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

[G NOTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

m TPS adaptation procedure
1. Erase previous TPS adaptation value using Scan tool.
2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery > 10V & Intake Air Temp. >5.3 (415 ) 5.3 (41.5 )<Engine Coolant Temp.

<99.8 (2116 )
3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

VERIFICATION OF VEHICLE REPAIR erinsrss

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"?
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YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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DTC P2123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  eosszras

Refer to DTC P2122.

GENERAL DESCRIPTION  erripz09

Refer to DTC P2122.

DTC DESCRIPTION  easacrie

ECM sets DTC P2123 if the ECM detects output voltage higher than the possible range of a properly operating APS1

DTC DETECTING CONDITION  eoeoners

Item Detecting Condition Possible Cause
DTC Strategy Electrical Check

» Open in ground circuit

Enable Conditi « Ignition "ON" » Short to battery in signal
hable Londitions « No error for supply voltage of APS1 circuit
* Poor connection in
Threshold Value + Sensor voltage 4.7V connectors
Diagnostic Time .- * APS1

SPECIFICATION  eecosacs

Refer to DTC P2122.

SCHEMATIC DIAGRAM  ecssosan

Refer to DTC P2122.
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SIGNAL WAVEFORM AND DATA  eracesor

Output Value(%)
F Y
100% b . APS1
82+6
APS2
41+6 S
APS 1&2 output voltage increases smoothly in proportion
with the depressing acceleration pedal amount.
1541 The output voltage of the APS2 is half of the APS1
7512
T 53 -
Pedal stoke | Stroke(mm)
4 o
1,11 CAHHEMT DAT#H 1,11 CAEHHEMT DAT#H
|.i. &
LR CTEL.. PEDAL WILTAGE 1 B.8 U LEWOCEL. FEDAL WILTAGE 1 4.8 U
M |\ROCEL. FPEDAL WILTAGE 2 B.4 W M (ROCEL. FEDAL WILTAGE 2 Z.8 U
e s
I':I"Pﬁ AMGLE EERSOR 1 TFS AMGLE BEMEOR 1
i']'P'S AMGLE EERGOE 2 |TFE AMGLE EENS0OE 2
TFE_SP |TPE_EP
TFS VOLTAGE 1 TFS VOLTAGE 1
TFE UOLTAGE 2 TFE VOLTAGE Z
¥ L
FIX | [SCHN| [FULL | | PART | | GRFH| [HELP FIX | |SCEH| |FULL| [FART | | GRPH| | HELF

CH i 4.8 0 BT 2 B3 B OH B: 2.2 1.11 CIHHENT DATA
- e e e e

, Ey ACCEL. PEDAL UOLTAGE 1 4.9 U
e :  WCCEL. PEML VOLTAGE 2 B.4 U
1 TPS AMGLE MEAM

TFE nRGLE SEMSOR 1

5 TPE AMGLE SEMSOR 2
5 PSSP
: TPE VOLTAGE 1
J| "-'|\ ) TIPS WOLTAGE 2
a1, e i B B S TR AT P I R L

Y [zoon] [nEno| [RECD| [MEMU. [F1x_| [scen| [FuLL] [Pant | [cBr] [HELP]
Fig.1) Output voltage with closed throttle status :
APS1 : Approx. 0.58~0.93V , APS2 : Approx. 0.29~0.36V
Fig.2) Output voltage with wide open throttle :
APSL1 : Approx. 3.85~4.35V , APS2 : Approx. 1.93~2.18V
Fig.3) APS 1&2 output voltage increases smoothly in proportion with the depressing acceleration pedal

amount. The output voltage of the APS2 is half of the APS1
Fig 4) Open in ground circuit : Approx. 5V

EFRF401F
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MONITOR DTC STATUS  ecraonee

Refer to DTC P2122.

GROUND CIRCUIT INSPECTION  eepasrro

1. Ignition "OFF"
2. Disconnect APS harness connector.

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

Specification : Approx. 0Q

4. Is resistance within the specification?
=S
Go to next step as below

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

SIGNAL CIRCUIT INSPECTION  essresze
1. Disconnect ECM connector
2. Ignition "ON"  Engine "OFF"

3. Measure voltage between terminal 2 of the APS1 harness connector and chassis ground

Specification : Approx. 0V

4. Is voltage within the specification?
YES

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  eroinain

Refer to DTC P2122.

COMPONENT INSPECTION  eps4sesn

Refer to DTC P2122.

VERIFICATION OF VEHICLE REPAIR  ecsoisns

Refer to DTC P2122.
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DTC P2127 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
LOW INPUT

COMPONENT LOCATION  ebsoceeo

Refer to DTC P2122.

GENERAL DESCRIPTION  ereooesr

Refer to DTC P2122.

DTC DESCRIPTION  easrsess

ECM sets DTC P2127 if the ECM detects output voltage lower than the possible range of a properly operating APS2

DTC DETECTING CONDITION  ecsesoee

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check « Open in power or signal
« Ignition "ON" circuit o
Enable Conditions « No error for supply voltage of APS2 * Short to ground in signal
« APS1 0.9V circuit
» Poor connection in
Threshold Value » Sensor voltage  0.14V connectors
+ APS2

Diagnostic Time . -

SPECIFICATION  eozecsso

Refer to DTC P2122.

SCHEMATIC DIAGRAM  Esspsaca

Refer to DTC P2122.

SIGNAL WAVEFORM AND DATA  esaaceo

Refer to DTC P2122.

MONITOR DTC STATUS  e7saeiea

Refer to DTC P2122.

POWER CIRCUIT INSPECTION  esogsssa
1. Ignition "OFF"

2. Disconnect APS harness connector.

3. Ignition "ON"  Engine "OFF"

4. Measure voltage between terminal 1 of the APS1 harness connector and chassis ground
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Specification : Approx. 5V

5. Is voltage within the specification?

M=)

Go to next step as below

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

SIGNAL CIRCUIT INSPECTION  essoceno

1. Check for short to ground circuit
1) Ignition "OFF"

2) Measure resistance between terminal 3 of the APS harness connector and chassis ground

Specification : Infinite

3) Is resistance within the specification?

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure
2. Check for open in signal circuit
1) Disconnect ECM connector

2) Measure resistance between terminals 3 of the APS harness connector and 20 of the ECM harness connector

Specification : Approx. 0Q

3) Is resistance within the specification?

YES

Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  eoaerire

Refer to DTC P2122.
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COMPONENT INSPECTION  erorcrac

1. Reconnect ECM and APS harness connector.
2. With ignition "ON", install Scantool and monitor the "APS2" parameter on the Scantool data list.

SPECIFICATION :

Test Condition APS2
Closed Throttle Status Approx. 0.29~0.36
Wide Open Throttle Approx. 1.93~2.18V

3. s sensor data near the specified value?
YES

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

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

(L NOTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

m TPS adaptation procedure

1. Erase previous TPS adaptation value using Scan tool.

2. Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery > 10V & Intake Air Temp. >5.3 (41.5 ) 5.3 (41.5 )<Engine Coolant Temp.
<99.8 (2116 )

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

VERIFICATION OF VEHICLE REPAIR  eosocesr

Refer to DTC P2122.
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DTC P2128 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  err7orcs

Refer to DTC P2122.

GENERAL DESCRIPTION  essosoc

Refer to DTC P2122.

DTC DESCRIPTION  esirozr2

ECM sets DTC P2128 if the ECM detects output voltage higher than the possible range of a properly operating APS2

DTC DETECTING CONDITION  eassezss

Item Detecting Condition Possible Cause
DTC Strategy  Electrical Check « Open in ground circuit
. « Ignition "ON" » Short to battery in signal
Enable Conditions « No error for supply voltage of APS2 circuit
» Poor connection in
Threshold Value « Sensor voltage 2.6V connectors
Diagnostic Time . - * APS2

SPECIFICATION  eecraoss

Refer to DTC P2122.

SCHEMATIC DIAGRAM  eesssaca

Refer to DTC P2122.

SIGNAL WAVEFORM AND DATA  easoreca

Refer to DTC P2123.

MONITOR DTC STATUS  eceroepa

Refer to DTC P2122.

GROUND CIRCUIT INSPECTION  Eeses1ar2
1. Ignition "OFF"
2. Disconnect APS harness connector.

3. Measure resistance between terminal 6 of the APS harness connector and chassis ground

Specification : Approx. 0Q




FL -396

FUEL SYSTEM

4. Is resistance within the specification?
YES
Go to next step as below

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

SIGNAL CIRCUIT INSPECTION  eezocses
1. Disconnect ECM connector
2. Ignition "ON"  Engine "OFF"

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

Specification : Approx. 0V

4. Is voltage within the specification?

YES

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  ecsroae

Refer to DTC P2122.

COMPONENT INSPECTION  esor2ser

Refer to DTC P2127.

VERIFICATION OF VEHICLE REPAIR  esccrssa

Refer to DTC P2122.
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DTC P2138 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" /[ "E"
VOLTAGE CORRELATION
COMPONENT LOCATION  erossaez
Refer to DTC P2122.
GENERAL DESCRIPTION  eseciasr
Refer to DTC P2122.
DTC DESCRIPTION  ecossise
ECM sets DTC P2138 if the ECM detects output voltage of the APS1 is not proportion to APS2
DTC DETECTING CONDITION  ecrazcs:
Item Detecting Condition Possible Cause
DTC Strategy » Plausibility check
 Ignition "ON"

Enable Casel « No electrical error

Condi- Case? S 0.99

tions * APSL 99V « Poor connection in

* APS2 0.5v connectors
Casel « Undesired gas pedal activation againstthe « APS1
Thresh- drivers demand) « APS2
old Value
Case2 + Ratio error between APS1  APS2
tic Time | case2 « 0.35sec.

SPECIFICATION  esseesas

Refer to DTC P2122.

SCHEMATIC DIAGRAM  eazeorcr

Refer to DTC P2122.
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SIGNAL WAVEFORM AND DATA

E29A0A0C

Output Value(%)
ik
100%

82+6

41+6

15+1
7.5+2

APS 1&2 output voltage increases smoothly in proportion
with the depressing acceleration pedal amount.
The output voltage of the APS2 is half of the APS1

~ Pedal Stroke

-

23 Stroke(mm)

-
il

1.11 CURREWT DuTa
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Fig.1) Output voltage with closed throttle status :

APSL1 : Approx. 0.58~0.93V , APS2 : Approx. 0.29~0.36V
Fig.2) Output voltage with wide open throttle :

APSL1 : Approx. 3.85~4.35V , APS2 : Approx. 1.93~2.18V

Fig.3) APS 1&2 output voltage increases smoothly in proportion with the depressing acceleration pedal

amount. The output voltage of the APS2 is half of the APS1

EFRF400G
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MONITOR DTC STATUS  esssaess

Refer to DTC P2122.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P2122.

COMPONENT INSPECTION  esissrra

Refer to DTC P2127.

VERIFICATION OF VEHICLE REPAIR  erroer20

Refer to DTC P2122.

E7BC81BF
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DTC P2159 VEHICLE SPEED SENSOR "B" RANGE/PERFORMANCE
DTC P0501 VEHICLE SPEED SENSOR RANGE/PERFORMANCE

GENERAL DESCRIPTION  e7onos0e

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  erasoarr

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 P2159 or 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  essaeee

Item Detecting Condition Possible Cause
DTC Strategy  Plausibility Check

» Engine speed 2016(M/T),2112(A/T)  Engine
speed Max. engine speed + 500RPM

Air mass flow 223mg/tdc

No fuel shut off

* Open or short in harness

Enable Conditions « Poor connection in

Coolant Temp. 60 (140 ) (\:/oSnSnectors
time after failure conditions(M/T:50sec. , A/T:60sec.) *
Threshold Value e VSS =0

Diagnostic Time » 50~60sec.
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SCHEMATIC DIAGRAM  eseesrsa
[Circuit Diagram] [Connection Information]
ECM Terminal Connected to Function
E?\r/\/(larﬁn/xe;g Market ABS  14—H{53-wispeed 1 ECM Terminal 55 Signal(+)
+{55- signal(+) 2 ECM Terminal 56 Signal(-)
For Europe Market W/SPEED SEMSOR 1 | 56- Signal(-)
& Without ABS System (HO2 ABS) 2 L
[Harness Connector]
ECM
[94 [@] 929190808887 [86]85]84]83][82]81]80 79[ 78] 77 [76]75] 74 (6 | 5]
72 | 71| 70 | 69 | 68 | 67 | 66 | 65 | 64 | 63 62| 61| 60| 59 | 58 | 57 | 56 | 55 | 54 | @] 52
50 |49 [ 48[ 47| 46|45 444342 41| 4039383736 [35]34] 33 [32]31] 30
28 [ 27| 26 [ 25 [ 24|23 22 [ 21] 20] 19] 18[17[ 161514 [18] 1211 [10] 9 [ 8
E67 C44

MONITOR DTC STATUS

N

E2FDDOF9

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

Press F4(DTAL) to select DTC information from the DTCs menu

EFRF300Y

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
m HYUMDAI VEHICLE DIAGNOSIS

:Select model and year

»[iF ENGINE
:Select engine

»[]] DIAGNOSTIC TROUBLE CODES
:Select FA(DTAL)on the function bar

|PART| |ERAS|

DTAL

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2. DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER :

5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

1

EFRF200D
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5.

Is parameter displayed "History(Not Present) fault"?

(L] NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

Fault is intermittent caused by poor contact in the sensor’s and/or the ECM’s connector, which was repaired but
ECM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,
contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair"

procedure

[With ABS] Go to "Monitor Scan tool Data" procedure
[Without ABS system] Go to "Signal Circuit Inspection[Without ABS]" procedure

MONITOR SCANTOOL DATA  eosssozs

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)

4.

Is value within the specification?
YES

Wheel speed sensor is OK. Go to Go to "Signal Circuit Inspection[With ABS]" procedure

Check for 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" procedurelf OK, Check wheel speed sensor(FR) as
follow:

- Gap between ABS sensor and trigger wheel (Air gap : 0.3~1.1 mm(0.011 ~ 0.043 in))

- Trigger wheel condition
- Sensor resistance : Approx. 1,300~1,500Q at20 (68 )Replace wheel speed sensor as necessary and go to

"Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  easoopir

[WITH ABS]

1.

Check for open in circuit
1) Ignition "OFF"
2) Disconnect ECM and ABS Control Module connectors

3) Measure resistance between terminals 53 of the ECM harness connector and 14 of the ABS Control Module
harness connector
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Specification : Approx. 0Q

4) Is resistance within the specification?

=S

Go to next step as below

Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to ground in circuit

1) Measure resistance between terminal 53 of the ECM harness connector and chassis ground

Specification : Infinite

2) Is resistance within the specification?

=S

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.
[WITHOUT ABS SYSTEM]
3. Check for open in circuit
1) Ignition "OFF"
2) Disconnect ECM and wheel speed sensor(front right) harness connector

3) Measure resistance between terminals 1 of the wheel speed sensor harness connector and 55 of the ECM
harness connector.

4) Measure resistance between terminals 2 of the wheel speed sensor harness connector and 56 of the ECM
harness connector.

Specification : Approx. 0Q

5) Is resistance within the specification?

YES

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 55 of the ECM harness connector and chassis ground
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2) Measure resistance between terminal 56 of the ECM harness connector and chassis ground

Specification : Infinite

3) Is resistance within the specification?

YES

Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks
or poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ecezrsor
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter
4. Is parameter displayed "History(Not Present) fault"?

YES

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P2187 SYSTEM TOO LEAN AT IDLE (ADDITIVE) (BANK 1)

GENERAL DESCRIPTION  eecessac

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  eataoss2

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 P2187 if no proportional post catalyst fuel trim adaptation occurs for a
defined time after the lambda controller has reached its maximum threshold at idle.

DTC DETECTING CONDITION  eaorosec

Item Detecting Condition Possible Cause

DTC Strategy « Lambda adaptation check

 In closed loop control status

« Engine speed 512rpm

e Mass air flow  Omg/stk

Enable Conditions « Engine Coolant temp. 75 (167 )

e Ambient pressure 0

 Intake manifold air temperature  -40 (-40 )
* In canister loading status

 Air leakage

e Improper Fuel pressure
or dirty fuel.

 Blocked/Leaking injectors

* Incorrect valve timing

» Uneven compression

Threshold Value « Lambda adaptation additive part ~ -25mg/stk

Diagnostic Time e 20sec.

MONITOR DTC STATUS  ecossean

(L] NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor, Injectors
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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F 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
[PART| [ERAS] DTAL

5.

EFRF200D

Is parameter displayed "History(Not Present) fault"?

NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

Fault is intermittent caused by poor contact in the sensor’s and/or the ECM’s connector, which was repaired but
ECM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,

contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair"
procedure

Go to next step as below

MONITOR ACTUATION TEST  esscesso

1.

2.

3.

4.

NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
Warm up the engine to normal operating temperature and let it idle.

Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.

Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

5.

Was each cylinder’'s rpom drop within the same value?
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M=)

Go to next step as below

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Check for Leak or Clog Injectors" procedure.

(L] NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

AIR LEAKAGE INSPECTION  eaueia

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,
1) If OK, go to next step

2) 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 the EVAP. system for leakage
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.
2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve
3) Does the valve hold vacuum?

=S

Go to "Fuel System Inspection" procedure

Repair air leakage and go to "Verification of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  eeesraa
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.

Specification : 350kPa(3.50 kg/ ,50psi)
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4. Is fuel pressure within the specified value?

YES

Go to next step as below

Repair air leakage and go to "Verification of Vehicle Repair" procedure

CHECK FOR LEAKAGE OR CLOGGING INJECTORS
1. Check the fuel injectors for clogging or any restrictions

2. Is the fuel injector OK?

YES

Visually/physically inspect the following engine mechanical problem and go to "Verification of Vehicle Repair" pro-
cedure

- 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

Repair as necessary and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  esros0ac

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 F4A(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter
4. Is parameter displayed "History(Not Present) fault"?

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P2188 SYSTEM TOO RICH AT IDLE (BANK 1)

GENERAL DESCRIPTION  eepsasce

Refer to DTC P2187.

DTC DESCRIPTION  essroeas

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 P2188 if no proportional post catalyst fuel trim adaptation occurs for a
defined time after the lambda controller has reached its minimum threshold at idle.

DTC DETECTING CONDITION  eaissea

Item Detecting Condition Possible Cause

DTC Strategy * Lambda adaptation check

 In closed loop control status
« Engine speed 512rpm

) » Air leakage
e Mass air flow  Omg/stk

» Improper Fuel pressure

Enable Conditions « Engine Coolant temp. 75 (167 ) or dirty fuel.
* Ambient pressure 0 « Blocked/Leaking injectors
 Intake manifold air temperature  -40 (-40 ) « Incorrect valve timing
 In canister loading status « Uneven compression

Threshold Value « Lambda adaptation additive part ~ 4mg/stk

Diagnostic Time » 20sec.

MONITOR DTC STATUS  esseosss

Refer to DTC P2187.

MONITOR ACTUATION TEST  e1oszen:

Refer to DTC P2187.

AIR LEAKAGE INSPECTION  e7rcrar

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,
1) If OK, go to next step
2) 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 the EVAP. system for leakage
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
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3) Does the valve hold vacuum?
YES
Go to "Fuel System Inspection" procedure

Repair air leakage and go to "Verification of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  &rreaooe
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.

Specification : 350kPa(3.50 kg/ ,50psi)

4. Is fuel pressure within the specified value?
=S

Go to next step as below

Repair air leakage and go to "Verification of Vehicle Repair" procedure

CHECK FOR LEAKAGE OR CLOGGING INJECTORS
1. Check the fuel injectors for clogging or any restrictions

2. Is the fuel injector OK?
=S

Visually/physically inspect the following engine mechanical problem and go to "Verification of Vehicle Repair" pro-
cedure
- 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

Repair as necessary and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  esnacos

Refer to DTC P2187.
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IDTC P2191 SYSTEM TOO LEAN AT HIGHER LOAD (MULTIPLE) (BANK 1) |

GENERAL DESCRIPTION  esrerorc

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  ecaraias

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 P2191 if no proportional post catalyst fuel trim adaptation occurs for a
defined time after the lambda controller has reached its maximum threshold at part load

DTC DETECTING CONDITION  eseseosr

Item Detecting Condition Possible Cause

DTC Strategy « Lambda adaptation check

 In closed loop control status

« Engine speed 512rpm

e Mass air flow  Omg/stk

Enable Conditions « Engine Coolant temp. 75 (167 )

e Ambient pressure 0

 Intake manifold air temperature  -40 (-40 )
* In canister loading status

 Air leakage

e Improper Fuel pressure
or dirty fuel.

 Blocked/Leaking injectors

* Incorrect valve timing

» Uneven compression

Threshold Value « Lambda adaptation multiplicative part  -25%

Diagnostic Time e 20sec.

MONITOR DTC STATUS  esizp2es

(L] NOTE

If any codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor, Injectors
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

[X] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
»[F 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
[PART| [ERAS] DTAL

5.

EFRF200D

Is parameter displayed "History(Not Present) fault"?

NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

YES

Fault is intermittent caused by poor contact in the sensor’s and/or the ECM’s connector, which was repaired but
ECM memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion,

contamination, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair"
procedure

Go to next step as below

MONITOR ACTUATION TEST  ecaoraia

1.

2.

3.

4.

NOTE

The main purpose of this test is to identify potential engine mechanical condition problems and fuel and ignition
systems problems that are not common to all cylinders. For best results, perform this test while maintaining as steady
an rpm reading as possible.

Caution! Before beginning tests; set the parking brake, place gear selector in P or N and block drive wheels for safety.
Warm up the engine to normal operating temperature and let it idle.

Install Scan Tool and select "INJECTOR #1" parameter on the Actuation Test mode shown in the figure.

Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.

5.

Was each cylinder’'s rpom drop within the same value?
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Go to next step as below

Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Check for Leak or Clog Injectors" procedure.

(L] NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

AIR LEAKAGE INSPECTION  eirroess

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,
1) If OK, go to next step

2) 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 the EVAP. system for leakage
1) Remove the manifold side vacuum hose from the EVAP canister purge valve.
2) Using a hand vacuum pump apply specified vacuum(Approx. 15 in, Hg) to the manifold side of the valve
3) Does the valve hold vacuum?

=S

Go to "Fuel System Inspection" procedure

Repair air leakage and go to "Verification of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  eae2spa9
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.

Specification : 350kPa(3.50 kg/ ,50psi)
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4. Is fuel pressure within the specified value?

YES

Go to next step as below

Repair air leakage and go to "Verification of Vehicle Repair" procedure

CHECK FOR LEAKAGE OR CLOGGING INJECTORS
1. Check the fuel injectors for clogging or any restrictions

2. Is the fuel injector OK?

YES

Visually/physically inspect the following engine mechanical problem and go to "Verification of Vehicle Repair" pro-
cedure

- 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

Repair as necessary and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  e7sze00s

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 F4A(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions

3. Read "DTC Status" parameter
4. Is parameter displayed "History(Not Present) fault"?

=S

System performing to specification at this time. Clear the DTC

Go to the applicable troubleshooting procedure.
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IDTC P2192 SYSTEM TOO RICH AT HIGHER LOAD (BANK 1)

GENERAL DESCRIPTION  eessoss?

Refer to DTC P2191.

DTC DESCRIPTION  esassres

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 P2192 if no proportional post catalyst fuel trim adaptation occurs for a
defined time after the lambda controller has reached its minimum threshold at part load

DTC DETECTING CONDITION  errsears

Item Detecting Condition Possible Cause

DTC Strategy * Lambda adaptation check

 In closed loop control status
« Engine speed 512rpm

) » Air leakage
e Mass air flow  Omg/stk

» Improper Fuel pressure

Enable Conditions « Engine Coolant temp. 75 (167 ) or dirty fuel.
* Ambient pressure 0 « Blocked/Leaking injectors
 Intake manifold air temperature  -40 (-40 ) « Incorrect valve timing
 In canister loading status « Uneven compression

Threshold Value « Lambda adaptation multiplicative part  25%

Diagnostic Time » 20sec.

MONITOR DTC STATUS  ecsrroso

Refer to DTC P2191.

MONITOR ACTUATION TEST  eeasesco

Refer to DTC P2191.

AIR LEAKAGE INSPECTION  escssser

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,
1) If OK, go to next step
2) 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 the EVAP. system for leakage
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



FL -416 FUEL SYSTEM

3) Does the valve hold vacuum?
YES
Go to "Fuel System Inspection" procedure

Repair air leakage and go to "Verification of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  earor2s
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.

Specification : 350kPa(3.50 kg/ ,50psi)

4. Is fuel pressure within the specified value?
=S

Go to next step as below

Repair air leakage and go to "Verification of Vehicle Repair" procedure

CHECK FOR LEAKAGE OR CLOGGING INJECTORS
1. Check the fuel injectors for clogging or any restrictions

2. Is the fuel injector OK?
=S

Visually/physically inspect the following engine mechanical problem and go to "Verification of Vehicle Repair" pro-
cedure
- 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

Repair as necessary and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  eisecoe

Refer to DTC P2191.
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FUEL DELIVERY SYSTEM

COMPONENTS LOCATION  Eeirs21sp

1
, oo
10 — : ]
7
(e} O 2
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= =/
6 9
©
(2]
8]
L
1
ECM
1. Fuel tank 6. Fuel filter hose
2. Fuel pump & Gauge 7. Fuel leveling hose
3. Fuel filer neck assembly 8. Fuel delivery pipe
4. Injector 9. Canister

5. Ventilation hose 10. Two way & cut valve

EFRF900A
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FUEL LINE AND VAPOR LINE

FUEL PRESSURE TEST  eros2000

1. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector(B).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and diconnect the negative (-) terminal from the battery.

NOTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed
hose, otherwise fuel will spill out.

2. INSTALL THE SPECIAL SERVICE TOOL (SST) FOR MEASURING THE FUEL PRESSURE

1. Disconnect the fuel feed hose from the delivery pipe.

/1\ CAUTION
Cover the hose connection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line.

2. Install the Fuel Pressure Gauge Adapter (09353-38000) between the delivery pipe and the fuel feed hose.

3. Connect the Fuel Pressure Gauge Connector (09353-24000) to the Fuel Pressure Gauge Adapter (09353-38000).
4. Connect the Fuel Pressure Gauge and Hose (09353-24100) to Fuel Pressure Gauge Connector (09353-24000).
5. Connect the fuel feed hose to the Fuel Pressure Gauge Adapter (09353-38000).

Fuel Pressure Gauge Fuel Pressure Gauge

and Hose 3 Connector
(09353-24100) (09353-24000)
Delivery Pipe

Fuel Pressure Gauge Adapter
(09353-38000)

EFRF602M
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3. 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.

4. FUEL PRESURE TEST

pPobPE

Diconnect the negative (-) terminal from the battery.
Connect the fuel pump connector.

Connect the battery negative (-) terminal.

Start the engine and measure the fuel pressure at idle.

Standard Value: 350 kpa (3.5 kg/cm, 49.8 psi)

using the table below.

@® If the measured fuel pressure differs from the standard value, perform the necessary repairs

Condition

Probable Cause

Suspected Area

Fuel Pressure too low

Clogged fuel filter

Fuel filter

Fuel leak on the fuel-pressure
regulator that is assembled
on fuel pump because of poor
seating of the fuel-pressure
regulator.

Fuel Pressure Regulator

Fuel Pressure too High

Sticking fuel pressure
regulator

Fuel Pressure Regulator

6. Stop the engine and check for a change in the fuel pressure gauge reading.

After engine stops, the gauge reading should hold for about 5 minutes

@ Observing the declination of the fuel pressure when the gauge reading drops and perform the
necessary repairs using the table below.

Condition

Probable Cause

Suspected Area

Fuel pressure drops

is stopped

fuel pump is open

slowly after engine is Injector leak Injector
stopped

Fuel pressure drops The check val ithin th

immediately after engine € check valve within the Fuel Pump

EFRF6020
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5. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector(B).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and diconnect the negative (-) terminal from the battery.

NOTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed
hose, otherwise fuel will spill out.

6. REMOVE THE SPECIAL SERVICE TOOL (SST) AND CONNECT THE FUEL LINE

1. Disconnect the Fuel Pressure Gauge and Hose (09353-24100) from the Fuel Pressure Gauge Connector
(09353-24000).

2. Disconnect the Fuel Pressure Gauge Connector (09353-24000) from the Fuel Pressure Gauge Adapter
(09353-38000).

3. Disconnect the fuel feed hose from the Fuel Pressure Gauge Adapter (09353-38000).

4. Disconnect the Fuel Pressure Gauge Adapter (09353-38000) from the delivery pipe.

/1\ CAUTION
Cover the hose connection with a shop toyvel to prevent splashing of fuel caused by residual pressure in the fuel line.
5. Conenct the fuel feed hose to the delivery pipe.

7. 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.

EFRF602N
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INJECTOR INSTALLATION  er2sam0e

1. Setthe O-rings with the injector and cover them with
REMOVAL  emeznio Setol, D ’

1. Release the internal pressure in fuel line to prevent
splashing the fuel on working. (Refer to "FUEL PRES-

SURE TEST.") O-ring O-ring

-

/1, CAUTION

To prevent to splashing the fuel because of the
internal pressure in fuel line, cover the region of
fuel hose connecting with the service towel.

\
o0 &

2. Unscrew two deliver pipe mounting bolts and remove
the fuel delivery pipe.

/1, CAUTION

» Don’tdrop theinjector to the gound removing

EFRF807A

the fuel delivery pipe. 2. Moving the injector left and right, assemble it with the
fuel delivery pipe.

KFRE022A
EFDA807B

3. Remove the clip(A), and then remove the injector(B). 3. Set the clip(A) with the injector(B).

KFREO38A KFREO38A
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FUEL SYSTEM

4. Install the delivery pipe.

KFRE022A

INSPECTION  eo47sare

Measure resistance between the terminals 1 and 2 of in-
jector.

Specification: 13.8 ~ 15.2(20 (68 ))

KFRE805A
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FUEL FILTER 6. Disassembly the fuel filter.

REPLACE  ecaoosis

1.

2.

5.

Remove the capet covering service cover.

Unscrew four screws(A) and remove the service
cover(B).

2\
N

EFRFO31A

Fuel pressure
regulator

/
/.
/ / ~
S 7
EFRFO35A T~ )/
/ /__ Fuel pump
Release the internal pressure in fuel pipe and hose / ’ ///
as below. /- 5
Fuel filter / / %
1) Diconnect the fuel pump wiring connector. ' /S
'\\\/’
2) Start the engine and wait until the engine stops.
Disconnect the fuel pump wiring connector(A) and the EFRFO032A

fuel feed hose connector(B).
7. Assemble a new fuel filter.

EFRFO36A

Unscrew six fuel pump mounting bolts(C) and remove
the fuel pump assembly.
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FUEL PUMP (FP) 6. Disassembly the fuel filter.

REMOVAL  esesooee

1. Remove the capet covering service cover(B).

Nea
) \!\‘@ Fuel pum
2. Unscrew four screws(A) and remove the service (A '\‘\r\ﬂ punp

cover(B).

“j\/ / assembly

EFRF031A

INSTALLATION  earsroar

Installation is in reverse order of removal.

Tightening torque
EFRF035A Fuel pump and Gauge plate mounting bolt
0.2 ~ 0.3 kgf:m

3. Release the internal pressure in fuel pipe and hose
as below.

1) Diconnect the fuel pump wiring connector.

2) Start the engine and wait until the engine stops.

4. Disconnect the fuel pump wiring connector(A) and the
fuel feed hise connector(B).

EFRFO36A

5. Unscrew six fuel pump mounting bolts(C) and remove
the fuel pump assembly.
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I N S P ECTIO N ED53375B

1. Connect 12V power supply to fuel pump connector
and check if the fuel pump is operated.

KFREO33A

1) %x)3
* 1 5/)6
==
T~
12v

KFREO033B

-

/1 CAUTION

Cover the fuel line nipple with a shop towel not to
splash fuel remained in the fuel filter.

Unless the fuel pump is not operated, replace it with
a new one.
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FUEL TANK 7. Unfasten two mounting nuts(A) and droop two fuel
tank bands.

REMOVAL  eorersr

1. Remove the capet covering service cover(B).

2. Unscrew four screws(A) and remove the service
cover(B).

KFREO027A

8. Lifting down fuel tank slowly, remove it from the vehi-
cle.

INSTALLATION

EFRFO35A Installation is in reverse order of removal.

3. Release the internal pressure in fuel pipe and hose Tightening torque
as below. Fuel tank band : 4.0 ~ 5.5kgf-m

1) Disconnect the fuel pump wiring connector.
2) Start the engine and wait until the engine stops.

4. Lift up the vehicle.

5. Disconnect the center muffler from the main muffler.
(Refer to "EM" group)

6. Support the fuel tank with jack.

KFREO029A



