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SPECIFICATION  excesooz
FUEL DELIVERY SYSTEM
items 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 + Bkpa (3.50 = 0.05 kgf/c)
Fuel Pump Type Electrical, In-tank type
Fuel - Cut Engine Speed 6800rpm
INPUT SENSOCRS
P 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
B Specification
Depressed fully 3.85 ~ 4.35 1.93 ~ 2.18
Test Condition Outputholtage MasskA;:‘ Flow ,
V) (kg/h) HEATED OXYGEN SENSOR (HO2S)
Idle & No load 1.0~13 10 ~ 11 o
B Type: Zirconia sensor
Idle & A/C ON 12~14 15~ 18 B Output Voltage: 0 ~ 1V
B Specification(Heater)
THROTTLE POSITION SERNSOR Temperature Heater Resistance (Q2)
OC oF‘
B Type : Variable resistor type a0 Front Rear
B Specification 18 ~ 28 3.3 ~ 41 3.3 ~ 4.1

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)

P Type: Thremistor type
P Specification

Test Condition

Output Voltage (V)

Close Throttle (TPS2)

43 ~ 47

Wide Open Throttle
(TPS2)

0.15 ~ 0.55

ACCELERATOR POSITION SENSOR

B Input Voltage : 4.8 ~ 5.2V

Temperature T(°F) Resistance (k&)
-40(-40) 41.26 ~ 47.49
-10(14) 8.72 ~ 9.69

0(32) 550 ~ 6.05
10(50) 3.55 ~ 3.88
20(68) 2.35 ~ 2.54
30(86) 1.61 ~ 1.73
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FUEL SYSTEM

80(176)

0.31 ~ 0.32

130(266)

0.087

ENGINE COOLANT TEMPERATURE SENSOR (ECTS)

B Type: Thremistor type
B Specification

Temperature C(°F)

Resistance (k&)

-40(-40) 48.14
-20(-4) 14.13 ~ 16.83
0(32) 579
20(68) 2.31 ~ 2.59
40(104) 1.5
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
b Specification

Temperature T{'F)

Resistance (k@)

-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

P Type: Piezoelectric type

VEHICLE(or WHEEL) SPEED SENSOR

B Type: Inductive type

CAMSHAFT POSITION SENSOR (CMPS)

P Type: Hall effect sensor (Magnet Resistance Element

type)
B Output voltage(V): 0 ~ &

CRANKSHAFT POSITION SENSOR (CKPS)

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

OUTPUT ACTUATORS

IDLE SPEED CONTROL ACTUATOR (ISCA)

B Type: Electromagnetic type

» Number: 4
B Specification

Temperature CT('F)

Resistance (k@)

20 (68)

13.8 ~ 152

PURGE CdNTF?OL SOLENOID VALVE (PCSV)

b Type: Duty control typr
P Specification

Temperature C('F)

Resistance (k@)

20 (68) 19 ~ 22
IGNITION COIL
P Type: Distibutorless Ignition type
P Specification
Resistance
Temperature -
C(°F) Primary Coil | Secondary Coil
() (k2)
20 (68) 0.56 ~ 0.68 6 ~8

ETS(ELECTRONIC THROTTLE SYSTEM) MOTOR

B Type: DC motor
b Specification

Temperature C('F)

Resistance ((2)

23 (73.4)

1.2 ~1.8
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CVVT OIL CONTROL VALVE(OCV)

b Specification

Temperature C('F) Resistance (€2)
0 (32) 6.2 ~74
20 (88) 6.8 ~ 8.0
40 (104) 7.4 ~ 86
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

r Engine Coolant Temperature Sensor(ECTS) assembly

LOCTITE 962T or equivalent

TIGHTENING TORQUE
ENGINE CONTROL SYSTEM

ftems N-m kgf-m Ibf-ft
ECM Bracket Mounting Bolt 3.922 ~5.88 04 ~086 2.89 ~ 4.34
Heated Oxygen Sensor(Front) 34.32 ~ 4413 35 ~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 04 ~06 2.89 ~ 4.34
Camshaft Position Sensor (CMPS) 3.92 ~5.88 04 ~06 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 04 ~06 2.89 ~ 434
CVVT Qil 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 Coil 19.61~39.23 2.0~4.0 14.47~28.9
Purge Control Solenoid Valve(PCSV) 3.92 ~5.88 04 ~06 2.89 ~ 4.34
FUEL DELIVERY SYSTEM
ltems N-m kgf-m Ibf-ft
39.23 ~ 53.94 40~55 28.9 ~ 39.8
Delivery Pipe Mounting Bolt 19.61 ~ 24.52 2.0~2.5 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  earseon

Tool (Number and name) lllustration Application

09353-24100 Measuring the fuel line pressure
Fuel Pressure Gauge

KFRE993A

09353-38000 Connecting between the delivery
Fuel Pressure Gauge Adapter pipe and fuel feed line

KFREBO1A

09353-24000 Connecting between Fuel Pressure

Fuel Pressure Gauge Connector Gauge (09353-24100) and
Fuel Pressure Gauge Adapter

) (09353-38000)

KFREOO3C
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BASIC TROUBLESHOOTING escerees
BASIC TROUBLESHOOTING GUIDE

r 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).

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

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

NOTE

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

4 JConﬁrm the Inspection Procedure for the System or Part

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

5 | Erase the DTC and Freeze Frame Data

€3 waRNING

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

6 l Inspect Vehicle Visually

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

7 [ Recreate (Simulate) Symptoms the DTC

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

8 ] Confirm Symptoms of Problem

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

9 1 Recreate (Simulate) Symptom

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

10 | Check the DTC

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

11 1 Perform troubleshooting procedure for DTC

| |
[ 12 I Adjust or repair the vehicle |
{ 13 | Confirmation test I
| |

14 |END

LW8F1001
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CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

(1) VIN:

(I} Production Date:

() Odometer Reading:  (km)

2. SYMPTOMS

[0 Unable to start

[0 Engine does not turn over [J Incomplete combustion
L1 Initial combustion does not occur

[ Difficult to start

[ Engine turns over slowly [0 Other

[0 Rough idling [J Incorrect idling

U] Poor idling [J Unstable idling (High: rpm, Low: rom)
] Other ,
[0 Soon after starting [ After accelerator pedal depressed
7 Engine stall U After accelerator pedal released [J During A/C ON
9 [ Shifting from N to D-range
[J Other
] Others LJ Poor driving (Surge) [0 Knocking [ Poor fuel economy

[ Back fire (] After fire (] Other

3. ENVIRONMENT

[ Constant [ Sometimes ( ) [J Once only
Problem f

roblem frequency 0 Other

Weather ‘0 Fine [J Cloudy [J Rainy 1 Snowy [J Other

Outdoor temperature Approx. ___ °CI°F

Place

0 Highway [J Suburbs O Inner City [J Uphill O Downhill
J Rough road [ Other

Engine temperature

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

Engine operation

[ Starting [J Just after starting ( min) [ Idling [J Racing
O Driving [J Constant speed [ Acceleration [J Deceleration
L1 A/C switch ON/OFF [J Other

4. MIL/DTC

MIL (Malfunction Indicator

Lamp)

(] Remains ON [0 Sometimes lights up [] Does not light

DTC

[0 Normal I DTC {(

[ Freeze Frame Data
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FUEL SYSTEM

BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

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

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

Sometimes the most difficult case in troubleshooting is
when a problem symptom occurs but does not cccur again
during testing. An example wouid be if a problem appears
only when the vehicle is cold but has not appeared when
warm. In this case, technician shouid 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 connectar connection, and check terminal for
poor connections, loose wires, bent, broken or cor-
roded pins, and then verify that the connectors are
always securely fastened.

BFGE321A

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

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

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

@ SIMULATING VIBRATION

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

€3 WARNING

Strong vibration may break sensors, actuators or
relays )

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

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

€9 WARNING

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

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

€3 WARNING

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

@ SIMULATING ELECTRICAL LOAD
a. Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, etc.).
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CONNECTOR INSPECTION PROCEDURE d. When atester is used to check for continuity, or to
measure voltage, always insert tester probe from
1. Handling of Connector wire harness side.

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

BFGEO151

BEGEO15F e. Check waterproof connector terminals from the
connector side. Waterproof connectors cannot
b.  When removing the connector with a lock, press be accessed from harness side.
or pull locking lever.

BFGEQ15J
BFGEQ15G

c. Listen for a click when locking connectors. This | NOTE
sound indicates that they are securely locked. * Use a fine wire to prevent damage to the terminal.
¢ Do not damage the terminal when inserting the
tester lead.

»
\O 2. Checking Point for Connector
& G\’ a. While the connector is connected:
Hold the connector, check connecting condition
/ and locking efficiency.
= b. When the connector is disconnected:
( Check missed terminal, crimped terminal or bro-
= ken core wire by slightly pulling the wire harness.
Visually check for rust, contamination, deforma-
tion and bend.
c. Check terminal tightening condition:
Insert a spare male terminal into a female ter-
minal, and then check terminal tightening condi-
BFGEO15H tions.
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FUEL SYSTEM

3.

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

BFGEO15K

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

NOTE

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

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

WIRE HARNESS INSPECTION PROCEDURE

1.

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

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

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

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

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

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

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

@ CHECK OPEN CIRCUIT

1.

Procedures for Open Circuit
¢ Continuity Check
¢ Voltage Check

2.

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 ...

[2:'; ........ }[ ]

© ) )

BFGES01A

Continuity Check Method

NOTE

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

Specification (Resistance)

1Q or less — Normal Circuit

1MQ or Higher — Open Circuit

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

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

ECM

2 2
© (A

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 higher than 142 and the
open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

‘
Q Q

14 ko 1 1

H B 2 2 ECM
©) (B1) (B2) (A)

SENSOR

&

BFGES01C

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

The measured voltage of each connector is 5V,

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

ECM

7717

SENSOR ’

([C)Z.::Iffff;:tz ]([) ;}

BFGES501D

& CHECK SHORT CIRCUIT

1. Test Method for Short to Ground Circuit
e 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
1 e, 1 1 1
[ :“..‘E...j ][
2 2 2 2
© ) (A)

BFGESO1E

2. Continuity Check Method (with Chassis Ground)

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

Specification (Resistance)

1Q or less — Short to Ground Circuit

1M2 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 @ and higher than 1M respectively.
Specifically the short to ground circuitis 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)

BFGES01F

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).

[

C) (B1) (B2) (A)
SENSOR

ECM

BFGES01G
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SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Unable to start

—

Test the battery

(Engine does not turn over) 2. Test the starter :
3. Inhibitor switch (A/T) or clutch switch (M/T)
1. Test the battery : E;—vf?compression
Unable to start 2. Check the fue} pressure e Intake air leaks
. 3. Check the ignition circuit. X
(Incomplete combustion) .- . . = Slipped or broken
4. Troubleshooting the immobilizer system (In timing belt
case of lmmob’[h’z"er Iamp ON)‘ . ¢ Contaminated fuel
1. Test the battery’ : Ec;rv?com ression
Difficult to start 2. Check the fuel pressure ¢ Intake airpléaks
3. Check the ECT sensor and circuit (Check DTC) e Contaminated fusl
4. Check the ignition circuit « Weak ignition spark
1. Check the fuel pressure
2. Check the Injector ¢ DTC
Poor idling 3. Check the long term fuel trim and short term fuel e Low compression
(Rough, unstable or trim (Refer to CUSTOMER DATASTREAM) e Intake air leaks
incorrect ldle) 4. Check the ETS circuit (Check DTC) ¢ Contaminated fuel
5. Inspect and test the Throttle Body e Weak ignition spark
6. Check the ECT sensor and circuit (Check DTC)
1. Test the Battery e DTC
2. Check the fuel pressure o Intake air leaks
Engine stall 3. Check the ETS circuit (Check DTC) )
A L e Contaminated fuel
4. Check the ignition circuit o Weak ignition spark
5. Check the CKPS Circuit (Check DTC) g P
1. Check the fuel pressure
2. Inspect and test Throttle Body « DTC
Poor drivin 3. Check the ignition circuit e L ow compression
(Surge) 9 4. Check the ECT Sensor and Circuit (Check DTC) e Intake air leaks
g 5. Test the exhaust system for a possible restriction e 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 e DTC
g 3. Inspect the radiator and the electric cooling fan e Contaminated fuel
4. Check the spark plugs
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e

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Check customer’s driving-habits -
¢ |s A/C on full time or the defroster mode on?
o Are tires at correct pressure?

» |s excessively heavy load being carried? ° DTC ;
: 2 e Low compression
* |s acceleration too much, too often? )
Poor fuel economy ¢ Intake air leaks
2. Check the fuel pressure : \?Vcér::rim:ﬁif:sfu:lrk
3. Check the injector ' g pe
4. Test the exhaust system for a possible restriction
5. Check the ECT sensor and circuit
1. Inspect the fuel filler hose/pipe
e Pinched, kinked or blocked? - ¢ Malfunctioning gas
Hard to refusling e Filler hose is torn ts;;as’tlgpogllllelg 2255:2 gtf
(Overflow during refueling) 2. Inspect the fuel tank vapor vent hose between a specific gas station

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

during refueling)
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GASOLINE ENGINE
CONTROL SYSTEM

DESCRIPTION

E208FFDD

If the Gasoline Engine Control system components (sen-
sors, ECM, injector, etfc.) 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,
efc.). Then, inspect the Gasoline Engine Control system
components with the HI-SCAN (Pro).

NOTE

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

e 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 couid
cause damage to the ECM.

e 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.

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

e 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 autornatically 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 normaily.

Faults with the following items will illuminate the MIL.
e (Catalyst

Fuel system

Mass Air Flow Sensor (MAFS)

Intake Air Temperature Sensor (IATS)

Engine Coolant Temperature Sensor (ECTS)

Throttle Position Sensor (TPS)

Upstream Oxygen Sensor

Upstream Oxygen Sensor Heater

Downstream Oxygen Sensor

Downstream Oxygen Sensor Heater

Injector

Misfire

Crankshaft Position Sensor (CKPS)

Camshaft Position Sensor (CMPS)

Evaporative Emission Control System

Vehicle Speed Sensor (VSS)

Idle Speed Control Actuator {ISCA)

Power Supply

ECM

MT/AT Encoding

Acceleration Sensor

MiL.-on Request Signal

Power Stage

NOTE

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

® L] @ @ ® @ L] -3 @ @ @ ® © ® @ @ @ @ L] [ ] L] L]

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
s Heated oxygen sensor (HO2S)
s 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 ] L] ® [ ]

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

Malfunction Indicator
Lamp (MIL)

EFRFE01P

[INSPECTION]

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

2. [f 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).

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

e P o

Ignition o !_] | | || L | ] |

]

Driving | ™ 1 I - i

cycle J

Malfunction !

1
I
T
[
1
Fe | !
(Fault counter}

|

RS, S [ SR PO —

He |

(Healing countér)

P e SN AU U S

Warmup g
cycle i
Fault [
memory ¥
Freeze i
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-
guential 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

Camshatft 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 stail, RPM rising

Electronic Throttle System(ETS)

RPM above 1600rpm prohibited

Knock Sensor

Knocking control disabled

Injector

Poor idling, Engine stall

fgnition Coil

Poor idling, Engine stall




GASOLINE ENGINE CONTROL SYSTEM FL -21

ACTUATOR TEST Turn the ignition switch OFF.

The ACTUATOR TEST mode is to check if the relay, valve,
actuator and so on are operated normally.

Before removing parts to inspect or replace them, perform-
ing the Actuator test is recommanded.

Perform the ACTUATOR TEST according to the below pro- 9+ According fo the display on tester, select the ACTUA-
cedures. TOR TEST mode and perform it. ‘

Connect the Hi-Scan(or Pro) to the DLC connector.

> wn

Turn the ignition switch ON.

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.

AJC 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 &l O

Operating by force

IG ON/Engine stop

Electronic throttle control motor

Operating by force

IG ON/Engine stop
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SCHEMATIC DIAGRAM  essesncs

IG COIL

APS

PO s
Fuel Tank
Fuel Pump

Canister

PCsv

HO2S (RR)

ucc

Acclerator Position Sensor (APS)
Mass Air Flow Sensor (MAFS) —
Intake Air Temp. Sensor (IATS)
Engine Coolant Temp. Sensor (ECTS)
Crankshaft Position Sensor (CKPS)
Camshaft Position Sensor (CMPS)
Knock Sensor

Heated Oxygen Sensor (Front)
Heated Oxygen Sensor (Rear)

CVVT Oil Temp. Sensor (OTS)

Wheel Speed Sensor or Vehicle Speed Sensor| — 3

o

.

PCM
Injector
Ignition Coll
ETS Motor
CVVT Qil Control Valve
(OCV)

Purge Control Solenoid
Valve (PCSV)

EFRF084A


RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado

RAFAEL
Resaltado
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COMPONENTS LOCATION escossrs
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1. Mass Air Flow Sensor (MAFS) 12. Ignition Switch
2. Intake Air Temperature Sensor (IATS) 13. Engine Control Moduel (ECM)
3. Engine Coolant Temperature Sensor (ECTS) 14. Purge Control Solenoid Valve (PCSV)
4. Camshaft Position Sensor (CMPS) 15. Main Relay
5. Crankshaft Position Sensor (CKPS) 16. lgnition Coll
6. Heated Oxygen Sensor (Front) 17. Data Link Connector (DLC)
7. Accelerator Position Sensor (APS) 18. Heated Oxygen Sensor (Rear)
8. Injector 19. Fuel Pump Relay
9. Electronic Throttle Body 20. CVVT Oil Control Valve (OCV)
10. Wheel Speed Sensor (WSS) 21. CVVT Oil Temperature Sensor (OTS)
11. Knock Sensor 22. Multi-purpose Check Connector

23. Vehicle Speed Sensor (VSS)

EFRFOO1E
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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

KFREO09B

[4] Camshaft Position Sensor (CMPS)

[5] Crankshaft Position Sensor (CKPS)

KFREO06B

»ﬂ\

CKPS

e

KFREOOSB

[7] Injector

HO2S (B1/51)

EFRFO11B

§ Q é‘ )
(QJ }
N/ :

KFRE013B
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[10] Wheel Speed Sensor (WSS) [11] Knock Sensor (KS)

D/)

N

EFRF042B EFRF014B

[13] ECM [14] Purge Control Sclenoid Valve (PCSV)

NV ¥ J/J/

KFRE0O8B KFRE020B

[15] Main Relay

[16] Ignition Coll [19] Fuel Pump Relay

- Main Relay

T

, A0
S HEO)E

LI @J

2 — ‘\t’\@//\\”;“—}:uél Pump Relay :\;)Iﬂ\

Shsds

KFREQ12B EFRF019B
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[9] Electronic Throttle Body [7] Accelerator Position Sensor (APS)

EFRF0478 KFREO44B

[21] CVVT Oil Temperature Sensor (OTS)

KFREO17B

Multi-purpose
check connector

17 N f
~=—
@ @ HO2S (B1/52) ~
TR

EFAFO10B EFRFO07A
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[23] Vehicle Speed Sensor (VSS)

Vehicle Speed Senso

EFRF0O07!
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ENGINE CONTROL MODULE
(ECM)

ENGINE CONTROL MODULE esawren

1.

ECM HARNESS CONNECTOR

94|93 92]{91]90|{89 |88 {87 |86)|85]84183|82/81)80]|79]78

72|71 ]70{ 69| 68167 )| 66| 65 )64 | 63| 62]61]60) 59]|58] 57| 56

76 | 75| 74
54 | 53] 52 E
32 | 31] 30
0] s s

28 | 27 | 26 | 25| 24 | 23 | 22| 21| 20| 19| 18]17 |16 [15]14 13] 12

ECM Harness side Connector

ECM ASSEMBLY

EFRFO08P

2. ECM TERMINAL FUNCTION
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(+)
7 | loion oo for CYL, 4(wit mmetitaen) | 90 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 zgizlleirs;zrt position sensor2(APS2) APS
14 | Engine coolant temperature (ECTS) ground ECTS
15 | ECTS signal input ECTS
16 | HO2S (Bank1/Sensor1) ground HO2S (Banki/Sensor1)
1 HO2S (Banki/Sensor1) signal input HO2S (Bank1/Sensor1)
18 is?;iij ;art‘igltjfmperature sensor (IATS) Intake air temperature sensor (IATS)
19 | Accelerator position sensor1(APS1) ground APS
20 gc;(;;lle:ﬁ;zrt position sensori(APS1) APS
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
o4 SAggslli(rf;c‘i/r) position sensort(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 njector (CYL.2)

2o [moncol o 4 St i o | o c (0. 3 12

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 (Bank1/Sensor2) signal input HO2S (Banki/Sensor2)

39 | HO2S (Bank1/Sensor2) ground HO2S (Bank1/Sensor2)

40 g;x; icﬁlptjeimperature sensor (OTS) CVVT oil temperature sensor (OTS)
41 | Throttle position sensort signal input Electronic Throttle System module
42 | Throttle position sensor ground Electronic Throttle System module
43 - -

44 - -

45 - -

46 - -

47 i\fg;!;{fts%*) position sensori{APS2) APS

48 | Sensor supply (+5V) igg:‘;uztee;ar’g sensor, A/C pressure
49 | A/C pressure switch signal input AJC pressure switch

50 - -

st | iton ot Y- et it o [ g o o1t 4 or 1

52 | Power steering sensor signal input Power steering sensor

53 ;"/J,\Q?;iaips:j dségegzgrzgnﬁ?s 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/C pressure transducer ground A/C 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/C 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

73 | aniion ool or OYL. a(with mmebiizery | 19n1ion eoil ©YL.2 o 3
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

80 g;e:]r:?si?;fztposition 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/C 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 (Bank1/Sensor1) HO2S heater (Bank1/Sensor1)
94 | HO2S heater (Bank1/Sensor2) HO2S heater (Bank1/Sensor2)
3. ECM TERMINAL INPUT/QUTPUT SIGNAL
} Input, Output value ;
Pin Description Vehicle State Remark
Type Range
1 | Power ground ldle DC Max. 50 mV
- Battery voltage after ignition IG OFF bC 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 bC 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(W!th Emmobl“zer) ON Voltage: MaX. oV
8 | lgnition shield ground Idle bC Max. 50 mV
9 | MAFS & IATS ground Idle DC Max. 50 mV
idle 0~ 20V
10 | Mass air flow sensor signal input Analog
3000 rpm 1.0 ~ 4.5V
-, CT Min. 4V
11 T.hrottk-? position sensor2 Analog
signal input W.O.T 0.25 ~ 0.8V
Accelerator position
12 sensor2(APS2) ground idle DC Max. 50 mV
iti CT 0.3~ 0.9V
13 Accelerator posuthlon ‘ Analog
sensor2(APS2) signal input W.O.T 1.5 ~ 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 (Bank1/Sensor1) ground Idle DC Max. 50 mV
Rich: 0.6 ~ 1.0V
17 H.028 .(Bank1/ Sensor1) Engine run Analog © 6~ 10
signal input Lean: 0 ~ 0.4V
Intake air temperature sensor ;
18 (IATS) signal input Engine run Analog 0 ~ 5.0V
Accelerator position
18 sensori(APS1) ground Idle bC Max. 50 mV
iti CT 0.3 ~ 0.9V
20 Accelerator posxt}on . Analog
sensor1(APS1) signal input WO.T 4.0 ~ 4.8V
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. 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 4.9 ~ 51V
24 Accelerator position IG OFF be Max. 0.5V
sensori(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 voli-
age:Max.80V
High: V bat
28 | Injector for CYL. 2 idle Pulse Low: Max. 1.0V
Peak voli-
age:Max.80V
Ignition coil for CYL. 3(without 1st voltage:
29 | immobilizer) or Ignition coil for idie Pulse 300~400V
CYL. 2(with immobilizer) ON voltage: Max. 2V
30 | Power steering sensor ground idie DC Max. 50 mV
31 -
32 -
33 -
34 -
A/C pressure transducer
35 signal input Idle DC 04 ~ 4..6V
36 | Fuel level gauge signal input
CVVT oil temperature sensor
37 (OTS) ground Idle DC Max. 50 mV
ich: 0.6 ~ 1.0V
a8 HQZS '(Bank1/Sensor2) Engine run Analog Rich: 0 7
signal input Lean: 0 ~ 0.4V
39 | HO2S (Bank1/Sensor2) ground idle DC Max. 50 mV
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Input, Output value

High:V bat

Pin Description Vehicle State - Remark
Type Range
CVVT oil temperature sensor .
40 (OTS) signal input ldle Analog 0.5 ~ 45V
- CT Min. 4V
29 T_hroﬁ!g position sensor1 Analog
signal input W.O.T 0.25 ~ 0.9V
42 | Throttle position sensor ground [dle 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 ~ 51V
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
52 | Power steering sensor signal input Idle DC 0.4 ~ 4.8V
Wheel speed signal input from
53 | ABS unit or Vehicle speed
sensor signal
i i Low: Max.1.0V
54 Ppwer §teermg pressure switch Idle DG
signal input High:V bat
55 }Nhee! Speed sensor (+) Vehicle run Sine wave Min. 0.2V
inductive signal
56 | heel 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 20~ 22V
58 | Cruise control switch DC
Set / Coast 0.7 ~ 0.8V
Cancel Max. 50mV
59 | Cruise controf 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
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) ] Input, Output value
Pin Description Vehicle State Remark
Type Range
g2 | A/C compressor switch A/C OFF e 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 -
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 idie Pulse
Low: Max. 1.0V
Ignition coil for CYL. 2(without 1st voltage:
73 | immobilizer) or Ignition coil for Idle Pulse 300~400V
CYL. 3(with immobilizer) ON voltage: Max. 2V
. ; ) OFF High: V bat
74 | Brake test switch signal input DC
ON Low: Max. 0.5V
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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
L 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 20~3.0V
78 | CAN [Low] Pulse
7 DOMINANT 05~225V
Camshaft position sensor
79 (CMPS) ground Idle DC Max. 50mVv
go | Camshaft position sensor Endine run Pulse High: Vecc
(CMPS) signal input ¢ Low: Max. 0.5V
Crankshaft position sensor
81 (CKPS) ground Idle DC Max. 50 mV
Crankshaft position sensor . High: Vce
8 (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
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
Idie = 20 ~ 26Hz
87 A/C compressor relay control A/C OFF bC 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
g2 | Malfunction indicator lamp(MIL) MIL OFF DG V bat
output MIL ON Max. 1.0V
High: V bat
93 | HO2S heater (Bank1/Sensor1) 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

EEFC80CS

0.47F

CYL4

IG COIL

—[® - 1G COIL SHIELD GND

ECM

[7-1a colL ouTPUT 4

CcyL2

a3

B After Main Relay

[29 - 1G COIL OUTPUT 2

CYLA

:

CYL3

{51 -1G COIL OUTPUT 1

(73-1a colL ouTPUT 3

B,

{6 - BATTERY VOLTAGE

BATTERY _— {1-ECM GND
Hs {3-ECMGND
\ ™~ {5-ECM GND
> POWER
KEY GND
{2-1G KEY suPPLY
Main Relay
Ignition Switch 30 o—{87 (4 - BATTERY VOLTAGE AFTER MAIN RELAY
= = [64 - MAIN RELAY CONTROL
Knock Sensor
3 1 {21 - KNOCK SENSOR GND
2 {22 - KNOCK SENSOR SIGNAL
Camshatft Position Sensor
2 : [79-GND
@ o {80 - CAMSHAFT POSITION SENSOR SIGNAL
1
Qil Temperature Sensor T
- [37-GND v
P - [40 - OIL TEMPERATURE SENSOR SIGNAL
Fuel Pump Relay ’
{.____ - B Fuel Pump
{70 - FUEL PUMP RELAY CONTROL SIGNAL
NG Gom. A/Con Comp. Relay
1

After Main Relay <

Blower Motor Relay

%
Motor

BATTERY €—]
IGON €¢—j

—ih

ey

Blower SW

lr__§7 - A/CON COMP. RELAY CONTROL SIGNAL

{49 - A/C SW SIGNAL INPUT

o
A/IC SW

A/C CONTROL
MODULE

r|_EO - A/C REQUEST SW SIGNAL INPUT

{62 - A/C COMP. SW SIGNAL INPUT

EFRFO53A
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MIL E C M
® {92 - MIL CONTORL
# 1G ON
Accelerator Position Sensor(APS)
APST < {24 - APS1 SUPPLY
/Q . (20 - APS1 SIGNAL
e {19 - APS1 GND
APS2 ; {47 - APS2 SUPPLY
IQ 3 {13 - APS2 SIGNAL
& {12 - APS2 GND
; I
immobilizer Fan Control Unit {65 - FAN CONTROL
{75 - IMMOBILIZER DATA LINE
D # GND
¥ After Main Relay
Immobilizer Lamp
® {69 - IMMOBILIZER LAMP
¥ Battery
Engine Coolant Temp. Sensor
: {15 - ENGINE COOLANT
l:% 5 » to Cluster TEMPERATURE SENSOR SIGNAL
3 {14 - GND
HO2S (B1/52)
7 » After Main Relay
L’]ﬂ_ﬂJ = {94 - HO2S HEATER (B1/52)
[«S > {38 - HO2S SIGNAL (B1/S2)
: [39-GND
HO2S (B1/S1)
y) & After Main Relay
L’UUL 3 {93 - HO2S HEATER (B1/S1)
[-IS 5 {37 - HO2S SIGNAL (B1/51)
i {16 - GND
ABS Control Unitor 4 [53 - VEHICLE SPEED SENSOR SIGNAL
Vehicle speed sensor
WHEEL {55 - WHEEL SPEED SENSOR(+)
SPEED @
SENSOR {66 - WHEEL SPEED SENSOR(-)
Crankshaft Position Sensor
> {81-GND
0@k (82 - CRANKSHAFT POSITION
3 » After Main Relay SENSOR SIGNAL

EFRF054A


RAFAEL
Resaltado
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Mass Air Sensor

ECM

2

Purge Control Solenoid Valve

——— After Main Relay
3 (10 - MASS AIR FLOW SENSOR
T " » Power GND SIGNAL
= - [18 - INTAKE AIR TEMPERATURE
SENSOR SIGNAL
T [9-GND

{67 - PCSV CONTORL

B

1

Oil Control Valve
1

P After Main Relay

&

A 4

Injector 1

After Main Relay

(66 - CVVT CONTROL

{25 - cYLINDER 1

&

Injector 3

B After Main Relay

=
{26 - CYLINDER 3

z

Injector 4

B After Main Relay

[27 - CYLINDER 4

&

Injector 2

p After Main Relay

&

& After Main Relay

{28 - cYLINDER 2

CAN High «

[77 - CAN HIGH

CAN Low <

{78 - CAN LOW

Engine Speed Signal Tachometer

86 - ENGINE SPEED

£

TPS PWM Signal

{85 - TPS PWM SIGNAL

&

Fuel Consumption Signal

{63 - FUEL CONSUMPTION

A

{76 - DIAGNOSIS LINE (K-LINE)

EFRFOS5A
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ECM

=
141 - TPS1 SIGNAL

-
{42-GND

[11-TPS2 SIGNAL

[23 - TPS SUPPLY

{71 - MOTOR OUTPUT1

{72 - MOTOR OUTPUT2

57 - APT GROUND
Ea- POWER SUPPLY

I35.
ES APT SIGNAL

[30 - P/s SENSOR GND

Ez - P/S SENSOR SIGNAL

"l_§4 - CLUTCH SIGNAL INPUT

{83- BRAKE LIGHT SW SIGNAL

54- BRAKE TEST SW SIGNAL

51 - ALTERNATOR FR SIGNAL
INPUT

[36 - FUEL LEVEL GAUGE SIGNAL

INPUT

{80 - CRUISE SET LAMP CONTROL

{89 - CRUISE LAMP CONTROL

{59 - GRUISE SWITGH GND

FL -40
Electronic Throttle System(ETS)
d ITD 5
3
e 5
3
7
4
A/C PRESSURE
TRANSDUCER(APT)
POWER STEER'G
SENSOR
CLUTCHSW <
BRAKE SW
BATTERY(+) ¢——— 1
1G ON «— o 3
ALTERNATOR <
FUEL LEVEL GAUGE <
CRUISE
SET @___..._,, IG ON
CRUISE @
> IGON
STEER'G
WHEEL | » BATTERY(+)
—8
S
—4\—’

[58- CRUISE SWITCH SIGNAL

EFRFO56A



GASOLINE ENGINE CONTROL SYSTEM

FL -41

REPLACEMENT E20A166F

1.

2.

3.

4,

Disconnect the ECM wiruing connector.

Unscrew four bolts mounting on black of air cleaner
assembly.

KFREO48A
Remove the ECM.

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.

A\ cauTion

When replacing ECM or ETC throtile body, be

sure o perform a new TPS adaptation using

Hi-Scan{Pro).

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

1. HTUNDAI VEHICLE DIAGNOSIS ¥

06

MODEL : SONATA 05-
SYSTEM : ENGINE
GASOLINE

01. DIAGNOSTIC TROUBLE CODES
02. CURRENT DATA

03. FLIGHT RECORD

04. ACTUATION TEST

05. SIMU-SCAN

FREEZE FRAME DATA

EFRF100A

1.7. RESETTING ADAPTIVE VALUES

RESET ALL ADAPTIVE VALUES

CONDITION

IG. KEY ON

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.

NOTE

This procedures has to be performed under below
conditions.

s Battery voltage > 10V

e Intake air temperature ) 5.3C

e 5.3C < Coolant temperature { 99.8C

Check a fault code(DTC) on Hi-Scan(Pro) if the TPS
adaptation was successful.

ECM PROBLEM INSPECTION
PROCEDURE cricasen

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.

Specification (Resistance)

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

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

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

If problem is not found in Step 1 and 2, the ECM could
be faulty. lf 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  eesesceer

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

KFREQ09B

To Gauge ECM

Harness Connector

ECTS I T N
2

Rv

{t GND

A
Output(V)

Characteristic curve

b

Temperature("C)

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 [T('F)]

Resistance (k@)

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

3. If the resistance deviates from the standard value
greatly, replace the sensor.

HARNESS INSPECTION
Refer to DTC P0117, PO118.

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.
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MASS AIR FLOW SENSOR
(MAFS)

MASS AIR FLOW SENSOR(MAFS) eecroars

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

MAFS & IATS

KFREO16E

MAFS

Harness Connector

os) ) pus ]
[jm w s

Main Relay

1

4

ECM

] | Ground

10|

», MAFS -

RNTC

1=

18

" Output

» ATS

g Qutput

EFRFOS9A
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WAVEFORM

CHA: 4.1V DT: 3.38 S CHB: 2.8Y Thesignals of MAFS and TPS are changed

to increase on accelerating and decrease
on decelerating simultaneously.

| B0 [1Ero] [BE

c

n]]nénui

2.TPS

HARNESS INSPECTION

DTC P0102, PO103.

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 06~ 1.0 11.66 ~ 19.85
3000 rpm 17 ~ 2.0 43.84 ~ 58.79

EFRFO58A
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INTAKE AIR TEMPERATURE (IAT)
SENSOR

INTAKE AIR TEMPERATURE SENSOR
(IATS) E5SBCF2D6

The Intake Air Temperature Sensor (IATS) is installed into
the Mass Air Flow Sensor (MAFS). The IATS uses a ther-
mistor whose resistance changes with the temperature.
The electrical resistance of the IATS decreases as the tem-
perature increases, and increases as the temperature de-
creases. When the resistance value of the thermistor in
[ATS changes according to the intake air temperature, the
signal voltage also changes. Using this signal, the infor-
mation of the intake air temperature, the ECM corrects ba-
sic fuel injection duration and ignition timing.

MAFS & IATS

KFREO16E

CIRCUIT DIAGRAM

Refer to MAFS.
HARNESS INSPECTION

Refer to DTC P0111, P0112, PO113.
SENSOR INSPECTION

1. Disconnect IATS connector.

2.

Measure resistance between the terminals 1 and 5 of

IATS connector.

Temperature (C)

Resistance (k)

-40(-40) 41.26 ~ 47.49
-10(14) 8.72 ~ 9.69
0(32) 5.5 ~ 6.05
10(50) 3.55 ~ 3.88
20(68) 2.35 ~ 2.54
30(86) 1.61 ~ 1.73
80(176) 0.31 ~ 0.32
130(266) 0.087

KFRE30
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CAMSHAFT POSITION SENSOR
(CMPS)

CAMSHAFT POSITION SENSOR
(CMPS)  esresnss

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

KFREOOBB

CMPS
» Main relay
ECM
. Harness Connector C74-4
ﬁﬁv
80
L » Signal
_ A
<C29> T
79
= Ground

SIGNAL WAVEFORM

EFRFO62A

_m lzbon | [curs] ‘] nEﬁol @Ecb I MEND |
Fig1

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

INSPECTION
Refer to DTC P0340.

EFRF060A


RAFAEL
Resaltado


GASOLINE ENGINE CONTROL SYSTEM

FL -49

CRANKSHAFT POSITION SENSOR

CRANKSHAFT POSITION SENSOR
(CKPS)

EE9CSDFE

The Crankshaft Position Sensor (CKPS) is a hall sfiect
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.

KFREOO5B

CKPS

Harness Connector

B Main relay

ECM

-

SIGNAL WAVEFORM

EFRFOB1A

) ’OL* | z:ooni [CU:BS | :[ nm;o | Ingc:n | [I’;EHU: ]

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

EFRFO60A


RAFAEL
Resaltado


FL -50 FUEL SYSTEM

INSPECTION
Refer to DTC P0335.
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OXYGEN SENSOR  cosestrs

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 OV 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.

S~ HO2S (B1/S1)
el

EFRFO118

| —
et
I} ‘ﬁ%
===

T
[
I

/@__@ \HOZS (B1/52)

EFRF010B
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CIRCUIT DIAGRAM

HO2S (FR) Main relay ECM
A&
Harness Connector 4
'J_U-Lﬂ_ﬂj 3 ks J[ Heater control (FR)
I’—S:; £ 17 & Sensor signal (FR)
1 16 { Sensor ground (FR)
HO2S (RR)
4
|—I—\_|—lﬂﬂ_| 3 o ! Heater control (RR)
<C47> 5 38 '
HO2S (RR) » Sensor signal (RR)
! d { Sensor ground (RR) |
EFRF068A
SIGNAL WAVEFORM
CH & 348. 9«4 DI: 7.558 FREG: 8.13 Mzl CH é:»Biguzﬁﬁ BT §.958 FREG: 8.11 HQ
HId: ZHE. 4wl AVE: 596, 1nl 1e: i.g FIN:~137.900 AUE: 348.900 MRM: 796.8mY

HB.3% H=

DUTY:

49 %

FREQ:

®.88 Hz DUTY: B %

1: Normal status
2: Open in signal circuit

to lean (below 0.45V).

_ﬁéﬁ;néliégéb }ﬁénui

HO2S (Rear) signal outputs regularly.

FREG:

o

§n%ﬂ§jfémﬁﬁliﬁﬁmu§

HO2S(Front) signal is switching from rich(above 0.45V)

HARNESS INSPECTION

Refer to DTC P0030, P0031, P0032, P0O036 ~ P0038,
P0130, PO131, P0132, PO133, P0O134, P0136 ~ P0140.

EFRFO69A
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SENSOR INSPECTION

1. Engine starts and check signals of front and rear
HO28S. (Refer to "SIGNAL WAVEFORM")

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

Specification : 3.3 ~ 4.1Q at 20°C (68°F)

HO2S(FR)

HO2S(RR)

EFRFC26A

/A caution

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

KNOCK SENSOR  esocesce

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

Knock Sensor

Harness Connector ‘ l

Shield ground

ECM

B Signal

|} Ground

4,878

HARNESS INSEPCTION

Refer to DTC P0325.
SENSOR INSPECTION

i. Disconnect knock sensor connector.

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

Specification : Approx. 5M? at 20°C(68°F)

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

Torque : 160 ~ 250 kg-cm

EFRFOB6A
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ELECTRONIC THROTTLE SYSTEM

(ETS)

COMPONENTS

EDO34F2E

20m

Throttle body assembly

|

|
I i
1 , 1
\' . !
r: — v :
- i
% TPS1 : /\ |
o TPS2 £ !

1
1 l :

1
i 1
<€ APS 1/2 ! A k. |
SR U [, ..:\‘_ _______ .

: Gear
< Throttle
motor
ABS ECM
CAN communication (TCS control)

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 throttie body as-
sembly detects the throttle opening angle (TPS1, TPS2)
and sends it to ECM for feedback control.

EFRFQ70A
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CIRCUIT DIAGRAM

Harness Connector

N
600

000

<C06>
ECT Motor &TPS

ﬂ! |]
000000
I I AN AN

-

<E29>
Accel. Pedal Module

Throttle Body Assembly ECM
—[ TPS1
¢ T -t nd > TPS1 Signal
E : “ {| TPS2 Ground
TPS2
‘ 2 23 » TPS2 Signal
2 A1 Power supply(5V)
el 7 Motor power(+)
:% g i Motor power(-)
Accel. Pedal Module
2 = || APS1 Ground
APS1
Q 2 20 > APS{ Signal
4 24 APS1 power supply(5V)
& 12 || APS2 Ground
APS2
Q 2 13 > APS2 Signal
1 a7
APS2 power supply(5V)

FAIL-SAFE

EFRFO71A

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 throtile 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. Throtile 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 TFS 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

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.

A\ cauTion

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

e Battery voltage > 10V

e Air temperature > 5.3C

¢ 5.3C < Coolant temperature { 99.8C

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

2. Measure resistance as below.

Specification
Betweenpin3and6: 1.2 ~ 1.8 at 23 C(73.4°F)

<C06>

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

&I, TPS1&gt;

Idle : 0.3 ~ 0.7V

Wide open throttle : 4.45 ~ 4.85V
&lt; 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 ~ 1.63kR

KFREC06C

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

<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

<E29>

KFREE298
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CONTINUOUS VARIABLE VALVE
TIMING(CVVT) SYSTEM

COMPONENTS  ecrercic

CMPS

Intake
Camshaft

Advance

Chamber
——@ After Main Relay

After Main Relay < l \éAEﬁlgoUF?
cwT -~ ECM
%

CWT
Retard
Chamber

Vane ——3r-

From DRAIN
Oil Pump

GVVT Housing

BEGEOO1P

DESCRIPTION eospsees 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 continucusly.
pending on engine rpm.
A
High RETARD ADVANCE
) Driving Condition | Intake Valve Timing Effect
g 3 4 Light load (1) Retard Stable combustion
ad
Part load (2) Advance Enhanced fuel econormy and
1 2 g%hréorﬁczg‘) Advance Enhanced torque
> l::iq hrgﬁd(i) Retard Enhanced Power
Low High
ENGINE SPEED (RPM)

BEGEOO1Q
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OPERATION

EABEECSEC

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 eniry 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. B

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°

Retard
Chamber

TDC MAXIMUM ADVANCE 40°
IN 2
EX IN2
IN 1 EX
% T T 1
| <&— SHORT OVERLAP
«———! LONG OVERLAP
RETARD HOLD ADVANCE
Rotor
Housing
Vane

Retard
Chamber

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

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

BEGEOO1R

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

Qil 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).

ENSPEQTBQN EC784CEB
COMPONENT INSPECTION
1. Inspect the CVVT system.

2. Measure the resistance of OCV.

RESISTANCE
Temperature T{'F) Resistance {(Q)
0(32) 6.2 ~7.4
20(68) 6.8 ~ 8.0
40(104) 74 ~ 886
80(140) 80 ~92
80(176) 8.6 ~98

<C25>

KFREC25A

3. Measure the resistance of OTS.

RESISTANCE
Temperatuer C(°F) Resistance(kRQ)
-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
<C35>

HARNESS INSPECTION

OCV : Refer to DTC P0076, P0077.
OTS : Refer to DTC P0196, P0197, PO198.

KFREC35A
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FUEL SYSTEM

DTC TROUBLESHOOTING
PROCEDURES

DTC TROUBLESHOOTING

PROCEDU RES E3257E7D
INSPECTION CHART FOR DIAGNOSIS TROUBLE CODES(DTC)
MIL
DTC DESCRIPTION PAGE
EURO-1Il | EURO-1I | LEADED
Camshaft Position-Timing Over-Advanced or i}
PooT System Performance(Bank 1) i A A FL-66
PO016 | Crankhaft Position-Camshaft Position Correlation(Bank 1) @ A A FL-74
02 Sensor Heater - Heater Control Circuit(Bank
PO030 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
02 Sensor Heater - Heater Control Circuit(Bank
P0O036 1/Sensor 2) & FL-87
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
Mass or Volume Air Flow Circuit Range/Per-
PO10T | tormance Problem @ ® ® FL-106
PO102 | Mass or Volume ‘Air Flow Circuit Low Input [ ] & @ FL-112
P0103 | Mass or Volume Air Flow Circuit High Input @ @ @ FL-116
PO111 Intake Air Trmperature Circuit Range/Performance @ A A FL-119
PO112 | Intake Air Temperature Circuit Low Input ] A A FL-124
Intake Air Temperature Sensor/Switch "A"
POT13 | Gircuit High Input @ A A FL-126
Engine Coolant Temperature Sensor/Switch "A"
POT18 | Gircuit Range / Performance ® @ @ Fl-128
Engine Coolant Temperature Sensor/Switch
POT17 1w A% Gircuit Low Input @ @ @ FL-133
P0118 | Engine Coolant Temperature Circuit High Input @ @ ] FL-136
P0119 | Engine Coolant Temperature Circuit Intermittent ] @ @ FL-138
Throttle / Pedal Position Circuit Range/Per-
PO121 | ¢ rmance Problem @ @ ® FL-139
P0122 | Throttle / Pedal Position Circuit Low Input @ @ & FL-145
P0123 | Throttle / Pedal Position Circuit High Input @ @ & FL-150
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DTC DESCRIPTION MIL PAGE
EURO-IIl | EURO-1I | LEADED

P0130 | O2 Sensor Circuit(Bank 1/ Sensor 1) ] A - FL-153
P0O131 02 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) e - - 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 t?}i E%ﬁo(rB zgit?r)n - Lambda Controller at ® ) ) FL-185
P0196 | Engine Oil Temp. Sensor Range / Performance @ A A FL-190
P0197 | Engine Oil Temp. Sensor Low Input ] A A FL-195
P0128 | Engine Oil Temp. Sensor High Input @ A A FL-198
PO221 ;k;rr;agﬁel%zigilﬁziiigon Sensor/Switch "B" Circuit ® e ® FL-201
P0222 | Throttle/Pedal Position: Sensor/Switch "B" Circuit Low Input e ) @ FL-207
PO223 gzioﬁieél?sgaiinsgfiﬁon Sensot/Switch "B" e e ® FL-210
P0230 | Fuel Pump Circuit Malfunction A A A FL-213
F0261 Cylinder 1 - Injector Circuit Low @ ] & FL-218
P0262 | Cylinder 1 - Injector Circuit High & =] @ FL-223
P0264 | Cylinder 2 - Injector Circuit Low e & & FL-218
P0265 | Cylinder 2 - Injector Circuit High @ e @ FL-223
P0267 | Cylinder 3 - Injector Circuit Low & [ ] @ FL-218
P0268 | Cylinder 3 - Injector Circuit High e ) @ FL-223
P0270 | Cylinder 4 - Injector Circuit Low * @ @ @ FL-218
P0271 | Cylinder 4 - Injector Circuit High & @ @ FL-223
P0300 | Random/Muttiple 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-IIl | EURO-1I | 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
PO340 g?g;g?g gce)i:;orr)} Sensor Circuit Malfunction{Bank1 ® A A FL-258
PO341 gaé;nés: Esfiifnsieé?esq;r Circuit Rangg/Perfor- A R FL-264
P0420 | Catalyst System Efficiency below Threshold (Bank 1) @ - - FL-266
PO444 5;/@% CEigis;figr; ecatri. System - Purge Ctri. i ) FL-269
posss | B Emion G, System - Purge Gl e | - | - |nem
P0501 | Vehicle Speed Sensor Range / Performance - A A FL-400
P0504 | Brake Switch “ A” /” B” Correlation A A A FL-277
P0O506 | ldie 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/Swiich 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
P0O562 | 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
P0B00 | 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 | Throtile 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 I\C/Ii?g:lir:c&zrl}ul:gigitor Lamp(MIL) Control A i 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-III | EURO-II | 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

PO700 | 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) @ Vs 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

pa118 Range/Performance e @ @ FL-371
Throttle Actuator Control Throtile Body

D -

P2119 Range/Performance ® ® @ FL-376
Throttie/Pedal Position Sensor/Switch “D"

P2122 ) Gircuit Low Input ® ® ® FL-382
Throttle/Pedal Position Sensor/Switch "D"

P2123 | Gircuit High Input @ FL-389

P2127 | Throtile/Pedal Position Sensor/Switch "E" Gircuit Low Input FL-392
Throttle/Pedal Position Sensor/Switch "E"

P2128 | Gircuit High Input | FL-395
Throttle/Pedal Position Sensor/Switch “ D"/ : :

P21 ‘ FL-397

3 . 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

@ : MIL ON & FAULT CODE MEMORY
4 : MIL OFF & FAULT CODE MEMORY
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FUEL SYSTEM

SYSTEM PERFORMANCE (BANK 1)

DTC P00O11 "A" ‘CAMSHAFT POSITION-TIMING OVER-ADVANCED OR

COMPONENT LOCATION  esrontes

GENERAL DESCRIPTION errrccss

EFRFO21A

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 camshait is driven by the timing belt. The timing
of the intake cam is varied by the relative operation the CVVT vane to the housing. This system helps the engine de-
crease exhaust gases and increase engine power and fuel economy by changing the valve open/close timing of the intake

camshaft.

DTC DESCRIPTION eereecr

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.



DTC TROUBLESHOOTING PROCEDURES FL -67
DTC DETECTING CONDITION  esosros

ltem Detecting Condition Possible Cause

¢ Diagnosis via comparison of camshaft position
and setpoint and quantities

CVVT control : enabled

11V < Battery voltage

Engine speed(RPM) < 5000rpm

No relevant failure

20C(68°F) < Engine oil temp. < 110T(230°F)

CVVT control : enabled
11V ( Battery voltage e Faulty Qil leak
800 < Engine speed(RPM) < 5000rpm s Faulty Oil pump
No relevant failure = Faulty Intake OCV
20T (68°F) < Engine oil temp. < 110C(230°F)

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

DTC Strategy

Caset

Enable
Condi-
tions

Case?

® @ @ @ @

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

Diagnos- Case1 ¢ 10 * CAM edge
tic Time Casez e {1 * CAM edge

SPECIFICATION  essrrasc

Intake OCV Normal Parameter

Insulation Resistance (Q) Above 50 MQ
Temp.(T) Temp.('F) Resistance(R ) Temp.(T) Temp.('F) Resistance(Q )
0 32 6.2 ~7.4 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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SCHEMATIC DIAGRAM ceeisrece

[Circuit Diagram] [Connection Information]

ocv ECM Terminal Connected to Funtion
P 1 5 -Control 1 ECM Terminal 66 Control
E—E@ P Rel 2 Main Relay Power
Main Relay
[Harness Connector]
ECM

94 193|92)|91190183}88 |87 |86|85)848382181|8079]7877176]75
727170696867565646382616059585756555453

28 |27 |26 25240123 )22] 21] 20| 19f 18/ 17 116115114113 12| 11110} 9

C44

EFRF300A
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SIGNAL WAVEFORM AND DATA  eccacre

CH Aa: 12.9 ¥V DT: 253.75m3 FRE4: 38.83 Hﬂ CH A: 338.5mV DT: 61.25n8 FREQ: 16.33 Hgz
MIN:=- B8.5nVU AVE: 9.8 Y HMa¥: 13.3 U MIM:=- 88.5mU AVE: 11.9 V HaAH: 15.4 U
FREG: 387.69 Hz DUTY: 75 X FREQ:_ 38?.63 Hz‘ DUTY: 88 %

n : : . .
B Farerediaiens Feevens Teerned
¥ . . . :

¥

lnﬁnoilﬁEéni]nﬁwul inEnaIIRECDl[nEHUi

CH A: 15.2 U DT: 68.75nS FREQ: 14.55 Hz
HIN:= 88.5» AVE: 9.6 ¥ MAM: 15.6 VU
FREQ: 3B7.69 Hz DUTY: 62 X%

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  cosceeer

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Press FA(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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FL -70
1.4 AMBIENT CONDITIONS
To -mvi;ais {o the "DTAL"menu '
. [f] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
b 2. DTC STATUS: PRESENT
:Select engine | 3. DTC READNESS FLAG : COMPLETE

»[}] IAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER :

:Select FA4(OTAL)on the functionbar | 5 Op HOUR AFTER DETECTION OF DTC

6. OP.HOUR AFTER

ERASURE OF DTC

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

NOTE

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

EFRF200D

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

procedure.

B Go to next step as below.

COMPONENT lNSPECT!ON EE7DOFEB

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
Temp.(TC) Temp.(F) Resistance(Q ) Temp.(TC) Temp.('F) Resistance(Q )

0 32 6.2~74 60 140 8.0 ~9.2
10 50 65~77 70 158 8.3 ~95
20 68 6.8 ~ 8.0 80 176 86 ~938
30 86 7.1 ~ 83 90 194 8.9 ~ 10.1
40 104 7.4 ~ 8.6 100 212 9.2 ~104
50 122 7.7 ~ 8.9
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<C25>

1. Control
2. Power

X0114

Is resistance within the specification?

P Go to next step as below

B 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.

2.
3.
4,
5.

Reconnect OCV connector

Ignition "ON" & Engine "OFF"

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

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

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

[WITHOUT SCAN TOOL]

6.
7.
8.
9.

10.

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

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.

Disconnect 12V and verify that spool column move to original condition.
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KFREOT1

11. Has a problem been found?

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

P Go to next step as below

CHECK THE SUSPECTED AREA

1. Check the following items
e [ntake OCYV filter for sticking or contamination
e Engine oil and it's level
e Engine oil filter

2. ls there any problem?

» Repair or replace the intake OCV and go to "Verification of Vehicle Repair" procedure

P Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION  casesr

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?

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

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

VERIFICATION OF VEHICLE REPAIR eseseone

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 dispiayed "History(Not Present) fault"?

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

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

COMPONENT LOCAT]ON ESD1AGF6

Refer to DTC P0O011.

GENERAL DESCRIPTION eosssoer

Refer to DTC P0011.

DTC DESCRIPTION eisscesr

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  eoorasy

ltem Detecting Condition Possible Cause

e Camshaft reference range in out of designed

DTC Strategy engine position from crankshaft = Abnormal installation of

= No engine reverse detection camshaft

Enable Conditions e Camshaft position measurement valid ¢ Abnormal installation of

Adapted CAM ed iti hanical ed crankshaft
" positior oTge Poston | [hoonanical eage e Abnormal installation of
Threshold Vaiue position (-15°CRK or > 15°CRK Abnormal |

Diagnostic Time e 80 * CAM edge

SIGNAL WAVEFORM AND DATA ereecor

CH A: 121.80U DT!  92.58nS CH B: 539.2m4 cH A: 5.2 U DT:  5.75nS CH B: 33@.1mJ[CH A1 4.7 UDI:  6.75mS CH B: _ 5.3

I

Do
1

Zo:om ix

I8 [meno] [reco] [neno] || 0w [zoon] |

R
el [nEMo] [BECD ] [MENU]

Fig.2

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  eercsas

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

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


RAFAEL
Resaltado

RAFAEL
Resaltado
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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 fo the "DTAL"menu
01} avmas VEHICLE DIAGNOSIS

2.DTC STATUS: PRESENT
| 3 DTC READNESS ma COMPLETE

EFRF200D

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

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

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

B Go to next step as below.

COMPONENT INSPECTION  cissese
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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CH A: 121.8nY DT: 92.58nS CH B: 539.2mY CH A: 5.2 U DT:  5.75mS CH B: 338.1mYyCH A: 4.7 UDT: 6.75nS CH B: 5.3 {

MEHO | [ﬁzdn | [MEMU l [rENU]

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

EFRF200N

3) Is the signal waveform normal?

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

B Check the following items
e 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  eosrose

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

COMPONENT LOCATION  eossosor

HO2S (B1/S1)

EFRFO11A

GENERAL DESCRIPTION cesnsee

The normal operating temperature of the HO2S(Heated Oxygen Sensor) ranges from 350 to 850C (662 to 1562°F). The
HO28 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  esesseis

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

EB0OC4438

[tem

Detecting Condition

Possible Cause

DTC Strategy

¢ Electrical Check

Enable Conditions

No relevant failure

Engine running

11V < Battery voliage {16V

3.5% < Heater control duty

3007C(572°F) < Calculated exhaust gas temperature

@ L3 ® L] L

Threshold Value

¢ Open in control circuit

Diagnostic Time

e 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

ED3D564C

Specification :

3.3~4.1Q at 18~207C (64~82°F)

SCHEMATIC DIAGRAM

ED3DC3BD
[Circuit Diagram] [Connection Information]
HO25(B1/S1) ECM -
3 Terminal Connected to Function
) 1 ECM Terminal 17 Signal
4
_FUU—I_I {e3- Heater Control 2 ECM Terminal 16 Ground
2 3 Main Rela: Power
"lE ES—Ground Y
4 ECM Terminal 93 Heater Control
1’ E?-Signal
Main Relay
[Harness Connector]
ECM
[04 [@ ] 02 [ o1 [0 80| 85| 67 | 66 |65 84|83 |ep | 81]80 | 78] 78 | 77 |76 | 75] 74 [6 ][ s |
7271|701 69| 68|67 | 66| 65|64 | 63| 62| 61| 60| 59|58 |57 56| 55 | 54 | 53] 52 3
50|49 |48 47146 ]45| 44|43 42 41| 403938 3736 a5] 3433 |32 ]31]30 n-
28 | 27| 26| 25| 24 |23 | 22| 21| 20] 19| 18| @ | @ |15 |14 |13 12 ] 11 10 s8] 7] 12] "]
C44

EFRF300B
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SIGNAL WAVEFORM AND DATA  eserorsc
CH A: 14.6 V DT: 31P.88nS CH B: 14.8 Y
MIN: 218.8nU AVE: 9.3 U HMAX: 15.8 U

5.2V hHaX: 15.2 ¥

HIN: 673.3mU AUE:

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

MONITOR DTC STATUS

EBDCB238

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

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

EFRF200F

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.

SINE
engine

2. DTC STATUS: PRESENT

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

(W) noTE

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

e Present fault : DTC is occurring at present time.

EFRF200D
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B Fault is intermittent caused by poor contact in the sensor’'s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, con-
tamination, deterioration, or damage. Repalir or replace as necessary and then go to "Verification of Vehicle Repair*
procedure.

B Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  escoscee

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

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

3. Has a problem been found?

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

B Go to "Power Supply Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  eceesasa
1. Ignition "OFF"

2. Disconnect HO2S connector

3. lIgnition "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?

B Go to "Control Circuit Inspection" procedure

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

CONTROL CIRCUIT INSPECTION  eseessos

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?

P Go to "Component Inspection” procedure

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

COMPONENT INSPECTION ereo1an

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

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

1. Signal

2. Ground

3. Power

4, Heater Control

X0308

2. lIs resistance within the specification?

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

B 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 esceiceo

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

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

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

COMPONENT LOCATION ecorros

Refer to DTC P0030.

GENERAL DESCRIPTION  eeceorss

Refer to DTC P0030.

DTC DESCR!FTION E7D26EA3

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

DTC DETECTING CONDITION  ecezsnce

item Detecting Condition Possible Cause
DTC Strategy e Electrical Check ¢ Related fuse blown or
e No relevant failure missing
. o Engine running e Open or short to ground
Enable Conditions | 44y ¢ Battery voltage <16V in power supply or control
e 97% < Heater control duty harness )
» Contact resistance in
Threshold Value ¢ Short to ground connectors
Diagnostic Time ° 10sec. e Faulty HO2S

SPECEFICAT'ON E12AFBS0

Refer to DTC P0030.

SCHEMATIC DIAGRAM  erezaone

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA  esoosses

Refer to DTC P0030.

MONITOR DTC STATUS ESEE4FDD

Refer to DTC P0030.

TERMINAL AND CONNECTOR INSPECTION  ecocoese

Refer to DTC P0030.

POWER CIRCUIT INSPECTION  eepzaroe

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?

B Go to "Control Circuit Inspection” procedure

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

CONTROL CIRCUIT INSPECTION  eoicese

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?

B Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  eecesono

Refer to DTC P0030.

VERIFICATION OF VEHICLE REPAIR eecoeeer

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

COMPONENT LOCATION  ecoosees

Refer to DTC P0030.

GENERAL DESCRIPTION  erooeest

Refer to DTC P0030.

DTC DESCRIPTION eraroosc

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  escocses

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical Check
¢ No relevant failure
e Engine running
Casef e 10V { Battery voltage {16V
Enable o 3.5% ( Heater PWM
Condi- > 3007C(572°F)  Modeled exhaust gas temp. » Open or short to battery
tions - in control harness
* No relevant failure e Contact resistance in
Case2 © Engine running connectors
= 10V ( Battery voliage <16V e Faulty HO2S
» 3.5% < Heater PWM <96.5%
Thresh- Caset e Short to circuit to battery
old Value | Case2 o Open load
Diagnostic Time e 10sec.

SPECIFICATION  enstsoss

Refer to DTC P0030.

SCHEMATIC DIAGRAM  essreere

Refer to DTC P0030.

SIGNAL WAVEFORM AND DATA ceicems

Refer to DTC P0030.

MONITOR DTC STATUS  coeeseeo

Refer to DTC P0030.
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TERMINAL AND CONNECTOR INSPECTION casstesc

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

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

3. Has a problem been found?

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

P Go to "Control Circuit Inspection” procedure

CONTROL CIRCUIT INSPECTION  erarcese

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?

b CGo to "Component Inspection" procedure

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

COMPONENT INSPECTION eiscrroe

Refer to DTC P0030.

VERIFICATION OF VEHICLE REPAIR eeresoso

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

COMPONENT LOCATION  ewzss16

EFRFO10A

GENERAL DESCRIPTION  essaosr0

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

DTC DESCRIPTION esator

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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FUEL SYSTEM

DTC DETECTING CONDITION

EACCFDAD

ltem

Detecting Condition

Possible Cause

DTC Strategy

s Electrical Check

Enable Conditions

e No relevant failure

¢ Engine running

¢ 11V ( Battery voltage {16V

e 3.5% < Heater control duty

e 3007C(572°F) < Calculated exhaust gas temperature

Threshold Value

e Open in control circuit

Diagnostic Time

e 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 18~20C(64~82°F)

SCHEMATIC DIAGRAM

E28DCBD8
[Circuit Diagram] [Connection Information]
HO2S(B1/52)
3 Terminal Connected to Function
4 1 ' ECM Terminal 38 Signal
_]_I_l—l_ﬂ_' EA,‘ Heater Control 5
2 ECM Terminal 39 Ground
2 :
] {39- Ground 3 Main Relay Power
1 4 ECM Terminal 94 Heater Control
Ee- Signal
Main Relay
[Harness Connector]
ECM
[@ o3 [co]o1[o0[so[ea]87 86|85 848382818079 7877 [76]75] 74 n 5
72171 | 7069 68]67 ] 66 65|64 [63]62]61|60f50[58]57]56]55[54]53]562
50149 | 48| 47 |46 |45 44| 43 |42 |41 40| @ | @] 37 |36 | 35| 34| 33 [32 | 31| a0
28 |27 | 261 25| 242322 21] 20 19] 1817 [ 16] 15 14131211 J10] 0 [ 8 n
ca47 c44

EFRF300C
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SIGNAL WAVEFORM AND DATA esccsess
CH A: 14.6 U DT: 318.86mS CH B: 14.8 Y
MIN: 218.8mV AVE: 9.3 U HAX: 15.8 U

MIN: 6753.3mU AVE: 5.2V HaX: 15.2 W

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

MONITOR DTC STATUS

£6040795

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

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

EFRF200F

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

frame data or enable conditions.

4. Read "DTC Status" parameter.

To naviate to the "DTAL"menu

[PART] [ERAS]

Select F4(DTAL)on the function ber

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"?

i) NoTE

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

e Present fault : DTC is occurring at present time.

EFRF200D
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B Fault is intermittent caused by poor contact in the sensor’s and/or ECM's connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, con-
tamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

B Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eresece

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?

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

P Go to "Power Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  eesiron

Ignition "OFF"
Disconnect HO2S sensor connector
Ignition "ON" & Engine "OFF"

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

Specification : B+

<

Is voltage within the specification?

b Go to "Control Circuit Inspection” procedure

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

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?

B Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  eccosir
1. Ignition "OFF"

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

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

1. Signal

2. Ground

3. Power

4. Heater Control

X0366

3. Is resistance within the specification?

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

B 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

VERIFICATIQN OF VEHICLE REPAIR ersoeess

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"?

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

B Go to the applicable troubleshooting procedure.



DTC TROUBLESHOOTING PROCEDURES FL -93
IDTC P0037 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 2) [

COMPONENT LOCATION  ersezeos

Refer to DTC P0036.

GENERAL DESCRIPTION erscaees

Refer to DTC P0036.

DTC @ESCR%PTHON EDEAg311

ECM seis DTC PQO037 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 e Electrical Check » Related fuse blown or
e No relevant failure missing
. e Engine running e Open or short to ground
Enable Conditions e 10V ( Battery voltage <16V in power supply or control
> 97% < Heater control duty harness .
e Contact resistance in
Threshold Value e Short to ground connectors
Diagnostic Time ¢ i0sec. e Faulty HO2S

SPECIFICATION  eocomco

Refer to DTC P00386.

SCHEMATIC DIAGRAM  corssior

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  eiescs2

Refer to DTC P0036.

MONITOR DTC STATUS enossess

Refer to DTC P00386.

TERMINAL AND CONNECTOR INSPECTION  essaosc

Refer to DTC P0036.

POWER CIRCUIT INSPECTION eszresse
1. lIgnition "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?

P Go to "Control Circuit Inspection” procedure

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

CONTROL CIRCUIT INSPECTION  eacoeca

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?

B Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  errenons

Refer to DTC P0036.

VERIFICATION OF VEHICLE REPAIR eosesseo

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

COMPONENT LOCATION  eozpoves

Refer to DTC P0036.

GENERAL DESCRIPTION coisonso

Refer to DTC P00386.

DTC DESCRIPTION ciessa0s

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 ecosssso

ltem Detecting Condition Possible Cause
DTC Strategy s Electrical Check
e No relevant failure
¢ Engine running
Case1 ¢ 10V < Battery voltage <16V
Enable * 3.5% < Heater PWM
Condi- ° 3007C(572°F) { Modeled exhaust gas temp. * Open or short to battery
tons - in control harness
° No relevant failure e Contact resistance in
CaseZ L Englne l’unnmg connectors
' » 10V < Battery voltage <16V e Faulty HO2S
* 3.5% < Heater PWM <96.5%
Thresh- Casel e Short to circuit to battery
old Value | Case2  Open load
Diagnostic Time e 10sec.

SPECIFICATION  ceicriar

Refer to DTC P0036.

SCHEMATIC DIAGRAM ecssseco

Refer to DTC P0036.

SIGNAL WAVEFORM AND DATA  esrornct

Refer to DTC P0036.

MONITOR DTC STATUS ESFEBS4A

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?

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

¥ Go to "Control Circuit Inspection” procedure

CONTROL CIRCUIT INSPECTION  eseissie

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?

B Go to "Component inspection" procedure

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

COMPONENT INSPECTION  essaracs

Refer to DTC P0036.

VERIFICATION OF VEHICLE REPAIR eeoose

Refer to DTC P00386.
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DTC P0076 INTAKE VALVE CONTROL SOLENOID CIRCUIT LOW (BANK 1) |

COMPONENT LOCATION

E060BOB3
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GENERAL DESCRIPTION  eoosroro

EFRFO21A

The CVVT (Continuously Variable Valve Timing) system built on the camshaft helps the engine decrease the exhaust gas
and increase engine powsr and fuel economy by changing the valve open/close timing of the intake camshaft continuously.
The intake valve conirol 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  ecossce:

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

DTC DETECTING CONDITION exseorr

ftem

Detecting Condition

Possible Cause

DTC Strategy

e Electrical Check

Enable Conditions

» Solenoid valve energization enabled
e 10V < Battery voltage < 16V

Threshold Value

e Short to ground or open circuit

Diagnostic Time

e 2sec.

¢ Short to ground in control
circuit

e Contact resistance in
connectors

¢ Faulty Intake Valve Control
Solenoid
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SPECIFICATION  essseior

Oil Control Valve Normal Parameter At 20C (68°F)

Insulation Resistance Above 50MQ
Temp.(TC) Temp.(°F) Resistance (Q ) Temp.(C) Temp.(°F) Resistance (2 )
0 32 6.2 ~7.4 60 140 8.0 ~9.2
10 50 6.5 ~77 70 158 8.3 ~95
20 68 6.8 ~ 8.0 80 176 8.6 ~ 9.8
30 86 7.1 ~83 90 194 8.9 ~ 10.1
40 104 7.4 ~ 86 100 212 9.2 ~104
50 122 7.7 ~ 89

SCHEMATIC DIAGRAM  esrenssc

[Circuit Diagram] [Connection Information]
ocV ECM Terminal | Connected to Funtion
1 3 -Control 1 ECM Terminal 66 Control
X"HZE 2 . 2 Main Relay Power
+ Main Relay
[Harness Connector]
ECM
94 ]93] 92] 919089 |88 |87 |86 ]|85]84]83]sp]81[80][79] 7877 76| 75] 74 n
72 | 71 | 70| 69 | 68 |67 | € | 65 | 64 | 63| 62| 61 | 60| 59|58 | 57| 56 55 | 54 | 53] 52 n
50 | 49 | 48| 47 | 46 | 45 ] 44 | 43 | 42| 41[ 4039383736 |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 | 2 |
C25 Ca4 .

EFRF300A
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SIGNAL WAVEFORM AND DATA  ccsserer

CH A: 12.9 UV DT: 25.75m8 FREQ: 38.83 Hﬂ CH @ 3368.5aV DT. 61.25m8 FREQ: 16.33 HJ
MIN:~- 88.5n¥ AVE: 5.8V Mad: 13.3 VY MIN:=- 88.5mV AVE: 11.9 UV HMHa¥: 15.4 ¥
FREQ: 387.69 Hz DUTY: 75 % FREQ: 367.69 H=z DUTY: 88 X%

CH At 1i5.2 V¥ BT: 68.75n8 FREG: 14.35 Hd
MIN:= 88.5aV AVE: 9.6 ¥V HMax: 15.6 ¥

Fig 1) Normal OCV waveform with ignition "ON"
Fig 2) Normal OCV duty ratio with idiing : Approx. 12~20%
Fig 3) Normal OCV duty ration with maintaining 3000RPM : Approx. 30~60%

EFRF200A

MONITOR DTC STATUS emcieeo

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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FL -100
1.4 AMBIENT CONDITION!
To naviate to the "DTAL "menu
[if] HYUNDA! VEHICLE DIAGNOSIS
:Select model and yesr 1. MIL STATUS

|PART| [ERAS]

:Select englne
bl DIAGNOSTIC TROUBLE CODES
:Select FADTAL)on the funclion bar

2, DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE
4. STATISTIC COUNTE
5. OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

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

NOTE

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

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"

EF582E87

2. Disconnect oil control valve connecior

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

SPECIFICATION

Temp.(C) Temp.('F) Resistance (R ) Temp.(TC) Temp.('F) Resistance (Q)
0 32 6.2 ~74 60 140 8.0~92
10 50 6.5~ 7.7 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 ~86 100 212 9.2 ~104
50 122 7.7 ~ 8.9
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<C25>

1. Control
2. Power

X0114

4. Is resistance within specification?

B Go to next step as below

B 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  eoszasst
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?

B Go to "Control Circuit Inspection" procedure.

B 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  eso0ze7s

1.

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

Specification : Approx. 3~4V

CH &: 121.6mV DT: 25.25mS FBEQ: 39.68 H?J
MIN:~ 88.5nV AVE: 3.2 ¥ Hax: 4.7 U

FEEQ: 3@7.69 Hz DUTY: 75 %

"f[zooﬁ}ig; $f|nﬁnd|]nncn]]nﬁnuj

EFRFY01A

Is voltage within specification?

b Go to "Terminal and Connector Inspection” procedure.

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

TERMINAL AND CONNECTOR INSPECTION eraroam

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

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

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

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"?

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

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

COMPONENT LOCATION  ecesrsee

Refer to DTC P0076.

GENERAL DESCRIPTION  encerara

Refer to DTC P0076.

DTQ DESC RlPTHON ED25FACD

ECM sets DTC P0O077 if the ECM detects that the OCV control circuit is open or short to battery

DTC DETECTING CONDITION  essscaos

ltem Detecting Condition Possible Cause
DTC Strategy s Electrical Check « Open or short to battery
Enable Conditions s Solenoid valve energization enabled in control ci.rcuit '
e 10V < Battery voltage < 18V » Contact resistance in
connectors
Threshold Value = Short to battery  Faulty Intake Valve Control
Diagnostic Time e 2sec. Solenoid

SPECIFICATION  ecoesrs

Refer to DTC P0O076.

SCHEMATIC DIAGRAM  eosorces

Refer to DTC P0076.

SIGNAL WAVEFORM AND DATA esrion

Refer to DTC P0076.

MONITOR DTC STATUS  estasnce

Refer to DTC P0076.

COMPONENT INSPECTION  =eseeres

Refer to DTC P0076.

CONTROL CIRCUIT INSPECTION  essotace

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 f: 121.8mU DT: 25.25»S FREQ: 39.68 Hd
MIN:- 88.5nU AUE: 3.3 U HMaX: 4.7 VU
FREQ: 3B?7.69 Hz DUTY: 75 %

flnEnoliaEcnllnﬁnu]

EFRF901A

2. Is voltage within specification?

B Go to "Terminal and Connector Inspection" procedure.

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

TERMINAL AND CONNECTOR INSPECTION ercaoter

Refer to DTC P0076.

VERIFICATION OF VEHICLE REPAIR cocaouce

Refer to DTC POO76.
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DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eorreoen

MAFS

Output
Voltage(V) 5

0 ) ) !

1 L ! !
0 100 200 300 400 500 600 700

Mass Air flow(Kg/h)

EFRF016C

GENERAL DESCRIPTION eeasera

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 icad 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 eassois

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  eoasorss

Item  Detecting Condition Possible Cause
Faulty Intake Valve . o
Control Solenoid Plausibility check
e Engine running
¢ No relevant failure
e 608 < Engine speed(RPM) < 3448
Enable Conditions . gisgulgak<91 rgamfold pressure/Ambient * Dirty air cleaner.
. : ) e Oil Cap or Dipstick missing
3500;8??%27 < Intake manifold pressure or not installed correctly.
: ms e Air leak in intake system
Caset ¢ Additive adaptation moving mean value of the = Contact resistance in
reduced area out of range connectors.
Thresh- Case2 e Multiplicative adaptation moving mean value of * Faulty MAFS or TPS
old Value the reduced area out of range
Case3 ¢ Filtered reduced area controller out of range
Cased e Filtered pressure controller out of range
Diagnostic Time ¢ 5sec.

SPEQ!FICAT!ON EF3FEFAE

Test Condition MAF(V) MAF(Kg/h) TPS(V)
Idle 1.0~1.3 10~11 0.2 ~08

Idle & A/C On 1.2~1.4 15~18 ‘ .
W.O.T - 4.3~ 438




FL -108 FUEL SYSTEM
SCHEMATIC DIAGRAM  eoccseac \
[Circuit Diagram] [Connection Information]
MAFS&IATS
2 ) ECM Terminal Connected to Function
Main Relay -
3 [70- MAFS 1 ECM Terminal 9 Sensor Ground
I ZL - Power Ground 2 Main Relay Power
= Pls [{e-1aTs ;
o I L 3 ECM Terminal 10 MAFS
! Is- Ground
= 4 Power Ground Power Ground
5 ECM Terminal 18 IATS
[Harness Connector]
ECM
P o
1 @9@@6 9493|9201 |o0|89]| 88|87 |86]85|84|83 82|81180]|79]|78]|77]76
ﬂ “‘— ‘E 72171170169 | 68|67 ] 66| 65|64]63]62]61]60]|59]58157)56]55]54
== 50|49 48|47 (46| 45] 44| 4342 41| 4030 38] 37|36 |35]34] 33|32
28|27 126] 25|24 )23 ]22]| 21} 20] 19 § 17116115 j14 113 12| 11
C30 ca4
EFRF300D
SIGNAL WAVEFORM AND DATA  ecse9i06
CH A: 4.1 VU DT: 3.38 § CH_B: 2.8 Y 1.11 CURRENT DaTa i.4i CURRENT DaTa
* |AIR MASS FLOW NMaX 41.8 Kg/h ¥ |AIR MASS FLOW MAX 93.5 Xgh
TPS SENSOR WOLT OUTPUT TPS SENSOR VOLT OQUTPUT
THROTTLE OPEKING THROTTLE OPENING
THROTTLE ANGLE IDLE THROTTLE ANGLE YDLE
ALTITUDE aDAPTION VALY ALTITUDE ADAPTION VALU
BATTERY VOLTAGE BATTERY VYOLTAGE
WATER TEMPERATURE WATER TEMPERATURE
¥ i
[Fix | [scewn] [FULL] [PART | [6RPH] [HELP] [F1ix | [scru| [ruLL] [parT | [GRPH| [HELP]
1 : MAF Sensor 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
(Approx.15~25kg/h)
EFRF200G

MONITOR DTC STATUS

NOTE

EC1B0SBEB

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.

To naviats to the “DTAL "menu
M&m&g@ VEHICLE DIAGNOSIS
| and year 1, MIL STATUS

['F] ENGINE 2. DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE
4, STATISTIC mm 1

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

NOTE

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

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

P Go to next step as below.

AIR CLEANER INSPECTION

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

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

B Go to "Air Leakage Inspection" procedure
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AIR LEAKAGE INSPECTION  ecrasces

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?

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

B Go to "TPS Inspection” procedure

TPS INSPECTION

1.

Ignition "ON" & Engine "OFF"

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

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

3.

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

B Go to "Terminal and Connector Inspection" procedure

P 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?

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

B Go to "Component Inspection” procedure

COMPONENT INSPECTION  epizsece

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?

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

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

VERIFICATION OF VEHICLE REPAIR eiscraee

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) fauli"?

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

P Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

[DTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT

COMPONENT LOCATION ecerorss

Refer to DTC P0101.

GENERAL DESCRIPTION  exoaiss

Refer to DTC PO101.

DTC DESCRIPTION  essories

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

DTC DETECTING CONDITION erecara

ltem Detecting Condition

Possible Cause

DTC Strategy Electrical Check

i0V < Battery voltage <16V
Fuel pump activated
Driving cycle recognized

No power latch phase

Time after start > 0.5sec
No fuel cut off

Engine speed)> 544rpm
Throttle opening > 0.0°

Enable Conditions

e ® @ ® © & & e

Threshold Value ¢ MAF sensor voltage < 0.07V

Diagnostic Time e 0.2sec.

Open or short to ground

in signal circuit

Open in power supply circuit
Contact resistance in
connections

Faulty MAF sensor

SPECIFICATION  etssemoa

Refer to DTC P0O101.

SCHEMATIC DIAGRAM  esearceo

Refer to DTC P0101.
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SIGNAL WAVEFORM AND DATA  ccerseer

1.11 CURRENT DATA 1.11 CURRENT DATA
&
% |aAIR MASS VALUE FROM HF 8.8 Hg/h | B
TPS SEMSOR VOLT OUTPUT PEES. SENS. SIG. VOLT.
THROTTLE OPENING MANIFOLD PRESSURE
THROTTLE ANGLE IDLE RELATIVE CHARGE VALUE
ALTITUDE ADAPTION UALU INLET MANIFOL PRES MAX
BATTERY VOLTAGE TPS SENSOR VOLT OUTPUT
WATER TEMPERATURE THROTTLE OPENING
¥ ¥
|Fi% | |scen| [FuLL] [ragrT | [6RPH] [HELP] |[FIX | |ScRM]| [FULL| [PaRT | [GRPH]| [HELP|

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

EFRF200H

MONITOR DTC STATUS ecrsanai

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

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

4. Read "DTC Status" parameter.

To naviaie to the "DTAL menu
i«i‘t’&ﬁﬁﬁﬁ ,’,Eﬁmg_g mﬁﬁ oSS

1. ML STATUS
bl ENGINE ?. Q’?ﬂ %TRW&* PRESENT

:Select F4(DTAL)on the function bar

8. OP.HOUR AFTER EF&#&&%%& iﬂ? ﬁﬁﬁ:

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

(L) noTE

e History (Not Present) fault : DTC occurred but has been cleared.
e Present fault : DTC is occurring at present time.
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B Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, con-
tamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair”
procedure.

B Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  =eanossc

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

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

3. Has a problem been found?

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

> Go to "Power Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  easareor

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

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

Specification : Approx. B+

5. s voltage within the specification?

B Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  e7aoscs

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) Is resistance within the specification?

B Go to next step as below

B 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?

B Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  eseoisae

Refer to DTC P0101.

VERIFICATION OF VEHICLE REPAIR exoerpee

Refer to DTC P0101.
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FUEL SYSTEM

[DTC P0103 MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT

COMPONENT LOCATION  eosasor0

Refer to DTC P0O101.

GENERAL DESCRIPTION  cewanee

Refer to DTC P0O101.

ETC QESCRIPTEQN EBED42D5

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

Sensor.

DTC DETECTING CONDITION  eroroise

item Detecting Condition

Possible Cause

DTC Strategy Electrical Check

10V < Battery voltage <16V
Fuel pump activated

Driving cycle recognized

No power latch phase

Time after start > 0.5sec.
No fuel cut off

Engine speed> 544rpm
Throttle opening > 0.0°

Enable Conditions

@ @ ® ® @ @ ® @

Threshold Value = MAF sensor voltage > 4.9V

Diagnostic Time = 0.2sec.

= Open in ground harness
= Short to battery in signal
harness s
Contact resistance in
connections.

Faulty MAF sensor

@

®

SPECIFICATION  eanence

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

SCHEMATIC DIAGRAM  csssarro

Refer to DTC P0101.
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SIGNAL WAVEFORM AND DATA eassmoo

i.11 CURBENT DaTA 1.11 CURRENT DATA
'Y
* |[AIR HASS VALUE FROM HF 8.8 Ng/h (B
. 3
TPS SENSOR UOLT OUTPUT PRES. SENS. SIG. UVOLT
THROTTLE OPENING MANIFOLD PRESSURE
THROTTLE ANGLE IDLE RELATIVE CHARGE VALUE
ALTITUDE ADAPTION VALU INLET MANIFOL PRES MAX
BATTERY UOLTAGE TPS SENSOR VOLT OUTPUT
WATER TEMPERATURE THROTTLE OPENING
¥ v
FI¥ | |[sces| [FULL] [PaRT | [GRPH| [HELP] |F1x | [scen]| [FuLL] [paRT | [6RPH]| [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. Okgrh

EFRF200H

MONITOR DTC STATUS  eresecss

Refer to DTC P0102.

TERMINAL AND CONNECTOR INSPECTION  eroiasee

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. Hasa Aproblem been found?

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

B Go to "Ground Circuit Inspection” procedure

GROUND CIRCUIT INSPECTION  coeaons
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. Is resistance within the specification?
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» Go to "Signal Circuit Inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  eearsien

1. Ignition "ON" & Engine "OFF"

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

Specification : Approx. 0V

3. s MAF sensor voltage within the specification?

P Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  eracosc

Refer to DTC P0101.

VERIFICATION OF VEHICLE REPAIR esossscs

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

COMPONENT LOCATION  esoecre

MAFS &
IATS
Resistance 1}
(M)
0.4
L ] 1 J
-40 0 40 80 120 ('C)
-40 32 104 176 248 (°'F)

Intake Air Temperature. ("C/'F)

EFRFO16B

GENERAL DESCRIPTION  esascosa

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 eorcesrz

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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FUEL SYSTEM

DTC DETECTING CONDITION

E2BEBESC

ltem

Detecting Condition

Possible Cause

DTC Strategy

Plausibility check

® @ ? L] @

Out of start

Battery voltage > 6V

No Intake Air Temp.(IAT) sensor error
Engine Coolant Temp.(ECT) = 75C(167°F)

ECT at engine start - ECT at Eng. stop at previous

driving cycle < 5.3C(41.5°F)
-48T(-54°F) < IAT < 1437TC(289°F)
ECT at engine start - [AT at engine start
< 1907 (289°F)
Timer for TIA signal increase check > 10min.

Timer for TIA signal decrease check > 10min.

Case1
Enable
Condi-
fions
Case2

fgnition "ON"
Battery voltage = 6V
No Intake Air Temp.(IAT) sensor error

Thresh- Case

IAT stuck signal detected failure

IAT intermittent detected failure

Diagnostic Time

10sec.

¢ Contact resistance in
connections.
e Faulty IAT sensor

SPECIFICATION  essaszas

Temp.(TC) " Temp.('F) Resistance(kR) Temp.(T) Temp.('F) Resistance(k?)
-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




DTC TROUBLESHOOTING PROCEDURES FL -121
SCHEMATIC DIAGRAM  esceros
[Circuit Diagram] [Connection Information]
MAFS&IATS .
s ) ECM Terminal Connected to Function
[+ Main Relay ;
3 [io- maFs 1 ECM Terminal ¢ Sensor Ground
- - Pl; Power Ground ~ 2 Main Relay Power
= T LIB- IATS 3 ECM Terminal 10 MAFS
E—Ground
4 Power Ground Power Ground
5 ECM Terminal 18 IATS
[Harness Connector]
ECM
93|92 191]|ooso]ss|e7|ee|as]salasal81]eolval78]77]76] 75 74 nn
71|70l 69| 6867 ] 66| 65|64 63| 62f61 60[59]58[57]56] 5554 53] 52
4048147 46 45]| 44 | 43 42| 4140|391 38| 37|36 35| 34| 33|32 31 30 Ilﬂ
27 | 26125 24 |23 22| 21] 20| 19 @) 17 | 16| 5] 14 | 13 ] 12 ] 11 P (2]
C30 C44
EFRF300D
MONITOR DTC STATUS  eroomeen

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

2.

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

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

frame data or enable conditions.

4. Read "DTC Status" parameter.

To nsvizis to the "DTAL*menu

:Select engine
DIAGNOSTIC TROUBLE CODES

Select FA(DTAL)on the function bar

\PART| |ERAS]

1,4 AMBIENT CONDITIONS

1. ML STATUS
2, DTC

4, STAT!

5. OP.HOUR

AFTER D

CTION

OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

EFRF200D
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FUEL SYSTEM

5.

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

NOTE

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

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

P Go to next step as below.

TERMINAL AND CONNECTOR INSPECTION  eesrres7

1.

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

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

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

B Go to "Component inspection" procedure

COMPONENT INSPECTION  e2usc2c

1. Ignition "OFF"
2. Disconnect IATS connector
3. Measure resistance between terminals 1 and 5 of the sensor connector(Component side).

SPECIFICATION

Temp.(C) Temp.(°F) Resistance(kﬂ) Temp.(T) Temp.(‘;F) Resistance(kR)
-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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1. Sensor Ground
2. Power

3. MAFS

4. Power Ground
5. 1ATS

X111

4. Is resistance within the specification?

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

B 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. 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"?

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

B Go to the applicable troubleshooting procedure.
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[DTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT ]

COMPONENT LOCATION  erscazos

Refer to DTC PO111.

GENERAL DESCRIPTION cisseece

Refer to DTC P0O111.

DTC DESCRIPTION  essarcoc

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

DTC DETECTING CONDITION  esoreis0

ltem Detecting Condition Possible Cause
DTC Strategy Electrical Check

¢ Short to ground in signal

" e [gnition key ON
Enable Conditions 4 harness
e Time after start ) 100sec. o Contact resistance in
Threshold Value e |AT voltage < 0.22V connections.

e Faulty IAT sensor

Diagnostic Time e 10sec.

SPECIFICATION  errs004n

Refer to DTC PO111.

SCHEMATIC DIAGRAM  coseerrr

Refer to DTC PO111.

MONITOR DTC STATUS  eoeceora

Refer to DTC P0O111.

SIGNAL CIRCUIT INSPECTION  consrosr
1. lIgnition "ON" & Engine "OFF"
2. Disconnect [AT sensor connector

3. Measure resistance between terminals 5 and chassis ground

Specification : Infinite

4. Is resistance within the specification?

B Go to next step as below
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P 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?

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

B Go to "Component Inspection" procedure

COMPONENT INSPECTION  eerrceso

Refer to DTC P0O111.

VERIFICATION OF VEHICLE REPAIR esscesns

Refer to DTC PO111.
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[DTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT

COMPONENT LOCATION

Refer to DTC P0O111.

GENERAL DESCRIPTION

Refer to DTC P0111.

DTC DESCRIPTION

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

EFFDDD7A

DTC DETECTING CONDITION

E967AL2F

EFBCADC3

E29DEBGE

ltem

Detecting Condition

Possible Cause

DTC Strategy

Electrical Check

Enable Conditions

[

Ignition key ON
Time after start > 100sec.

Threshold Value

®

IAT voltage > 4.93V

Diagnostic Time

L3

10sec.

Short to battery in signal
harness

Open in signal or ground
circuit -

Contact resistance in
connections.

Faulty IAT sensor

SPECIFICATION eaizecro

Refer to DTC P0111.

SCHEMATIC DIAGRAM  ecenccas

Refer to DTC P0111.

MONITOR DTC STATUS ciesecnt

Refer to DTC PO111.

GROUND CIRCUIT INSPECTION  excsioac

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?

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

SIGNAL CIRCUIT INSPECTION  eonessro

1.
2.

Ignition "ON" & Engine "OFF"

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

Specification : Approx. 5V

3.

Is voltage within the specification?

P Go to next step as below

B 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 ecassose

1.

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

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

Has a problem been found?

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

P Go to "Component Inspection” procedure

COMPONENT INSPECTION  eccroose

Refer to DTC PO111.

VERIFICATION OF VEHICLE REPAIR cesscaros

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

COMPONENT LOCATION  escrsors

EFRFO0SA

GENERAL DESCRIPTION eroseoes

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 accumnulated
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 eerossos

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  esaesrac

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

e BV < Battery voltage < 16V connectors

e Faulty cooling system
¢ Faulty thermostat

Threshold Value ¢ Modeled coolant temp. increase > Threshold
But measured coolant temp. increase

Diagnostic Time ¢ 10~30min.
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SPECIFICATION  eesenec
Temp. (TC) Temp. (T) Resistance (k2 ) Temp. (T) Temp. (TC) Resistance (k2 )
-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 ~ 84T (176~183°F)
Valve Closing Temp. 77C (170.6°F)
Full Open Lift Above 8 mm at 95C (203°F)
SCHEMATIC DIAGRAM epessces
[Circuit Diagram] [Connection Information]
ECTS ECM Terminal Connected to Funtion
1 [is-£cTs 1 ECM Terminal 15 ECTS
.2 Indicators & Gauges -
S Indicators & Gauges 3 ECM Terminal 14 Groupd
3 .
L’T_A%-Ground
[Harness Connector]
ECM
[ ]
94193 1921911908988 87 |86}85|/84|83|ga|81j80|79|78}77|76]75]74]]73 BB
7217117036968 67]| 66| 65|64 63]62[61|60]|59{58|57|56{55]54}53]52If 51
m 50149148147 146145} 44|43 | 42| 41]40[3938(37{36|35|34]|33|32]31]30 %
28 (27|26 |25 24|23 22| 21] 20| 19] 18] 17|16 | @ | @ 3] 12] 1110l e8]l 7] 2] ]
co1 ca4

MONITOR DTC

NOTE

STATUS

EACA642B

EFRF300E

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

troubleshooting

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

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

4. Read "DTC Status" parameter

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL "menu
| HYUNDAI VEHICLE DIAGNOSIS
and year 1, MIL STATUS
[ ENGINE 2, DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[if] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select F4(DTALJon the functionbar | 5 OP.HOUR AFTER DETECTION OF DTC

- ____ | 6.OP.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.

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

P Go to next step as below.

TERMINAI ANDL CONNECTOR INSPECTION  es7aspo0

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

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

3. Has a problem been found?

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

P Go to 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 (kR } Temp. () Temp. (T} 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

1. ECTS

2. Indicators & Gauges

3. Ground

4. s resistance within the specification?

X1162

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

» 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 repalr, 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. s parameter displayed "History(Not Present) fault"?

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

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

COMPONENT LOCATION  casososs

Refer to DTC P01186.

GENERAL DESCRIPTION  eoscrace

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 & 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 termperature to avoid engine stalling and improve drivability.

DTC DESCRIPTION esorsoas

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

DTC DETECTING CONDITION ersrorca

ltem Detecting Condition ‘ Possible Cause
DTC Strategy Electrical Check

®

¢ Short to ground in signal

o ¢ Ignition "ON" h
Enable Conditions arness
¢ 6 < Battery voltage ¢ Contact resistance in
Threshold Value e ECTS voltage < 0.39V connections.

* Faulty ECT sensor

Diagnostic Time * isec.

SPECIFICATION  crcosrz

Refer to DTC P0116.

SCHEMATIC DIAGRAM  eageosrs

Refer to DTC P0116.



FL -134

FUEL SYSTEM

SIGNAL WAVEFORM AND DATA ccanscs

208

dAv@-eT(i6F)

37v @ 18T(64°F)

29v @ ITCE8'F)

1.1v @ 86T(185°F)

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

Approx. 1.03V at 94.5°C(20°F)

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

MONITOR DTC STATUS esiessss

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

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

EFRF404G

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

frame data or enable conditions

4. Read "DTC Status" parameter

To naviate to the “DTAL"menu
[1] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

Seim engine

1. MIL STATUS
2. DTC STATUS: PRESENT
| 3.DTC READNESS FLAG : COMPLETE

>[I} DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select FA(DTALJon the function bar | 5, 0P.HOUR AFTER DETECTION OF

b1c

| 8. 0P HOUR AFTER ERASURE OF DTC

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

EFRF200D
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B 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

B Go to next step as below

SIGNAL CIRCUIT INSPECTION erserse

1.
2.
3.

Ignition "OFF"
Disconnect ECTS connector

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

Specification : Infinite

4,

Is resistance within the specification?

P Go to "Terminal and Connector Inspection" procedure

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

TERMINAI AND CONNECTOR INSPECTION  eraosisa

Refer to DTC P0O116.

COMPONENT INSECTION  ecsosrcs

Refer to DTC P0116.

VERIFICATION OF VEHICLE REPAIR eosscese

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

COMPONENT LOCATION  eaoroeee

Refer to DTC P01186.

GENERAL DESCRIPTION cio007ir

Refer to DTC P0117.

DTC DESCRIPTION  earcocan

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

DTC DETECTING CONDITION  ezo0mse7

ltem Detecting Condition Possible Cause
DTC Strategy Electrical Check

L]

¢ Short to battery in signal

- e |AT = 30TC(86°F) harness
Enable dit .
nable Conditions e Time after start > 60sec. e Open in signal or ground
h circuit s
Threshold Value ° ECTS voltage > 4.94V o Contact resistance in
Diagnostic Time » 1sec. connections.

® lty ECT senso
Mil On Condition Faulty sens r

@

2 Driving Cycles

SPECIFICATION  esosonse

Refer to DTC P0116.

SCHEMATIC DIAGRAM  er2soces

Refer to DTC P0116.

MONITOR DTC STATUS  esseren

Refer to DTC P0117.

GROUND CIRCUIT INSPECTION  eocaerza
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?

B Go to "Terminal and connector Inspection” procedure

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

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

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

Specification : Approx. 5V

3. Is vol’éage within the specification?

B Go to "Terminal and Connector Inspection” procedure

B 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  eceriree

Refer to DTC P0116.

COMPONENT INSECTION  esacenc

Refer to DTC P0116.

VERIFICATION OF VEHICLE REPAIR eccriten

Refer to DTC P01186.
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[DTC P0119 ENGINE COOLANT TEMPERATURE CIRCUIT INTERMITTENT |

COMPONENT LOCATION  escaonoz

Refer to DTC P01186.

GENERAL DESCRIPTION ericasso

Refer to DTC P0O117.

DTC DESCRIPTION eicaices

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

DTC DETECTING CONDITION  ecersncs

ltem Detecting Condition Possible Cause

DTC Strategy

Plausibility check

iti © Ignition "ON" e Contact resistancé in
Enable Conditions - Battery voltage = 6V Contact fost
Threshold Value « ECT at previous time - Current ECT > 8.3'C(46.9°F) | ° Faulty ECT sensor

Diagnostic Time e 2sec.

SPECIFICATION  coaczses

Refer to DTC P01186.

SCHEMATIC DIAGRAM  ecooores

Refer to DTC P0O116.

MONITOR DTC STATUS  eesoseos

Refer to DTC P0117.

TERMINAL AND CONNECTOR INSPECTION  eseosze2

Refer to DTC P01186.

COMPONENT INSECTION  eesoroce

Refer to DTC P0116.

VERIFICATION OF VEHICLE REPAIR csioeers

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

COMPONENT LOCATION  ecacvesr

Signal
Voltage(V) R

Il L I

g . )
» ETC body % 20 40 60 80 100

M% Throttle Position Angle(deg)
< \

EFRFQ47A

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 sensor 1 &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 eaiecos
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  esrcsooa

ltem Detecting Condition Possible Cause
DTC Strategy e Plausibility check between TPS1 and MAF
e [gnition "ON"
= No engine stop and engine start
Enable Conditions ¢ No TPS adaptation request i i
e No TPS error e Contact resistance in
e |actual TPS1 - actual TPS2| > 8° connectors
e Air leakage in intake system
" aubstiute MAF of TPE1 > TPS5 or Mean val " Faulty TPST
substitute o} or Mean value
Threshold Value error between measured MAF and substitute
MAF of TPS1 > threshold
Diagnostic Time e (.3sec.
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SPECIFICATION  eescesen
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  esicomen
[Circuit Diagram] [Connection Information]
ECM
L 2 [33- Reference Voliage Terminal Connected to Function
1 ECM Terminal 42 Ground
4 [431-TPs1 -
/: 2 ECM Terminal 23 Reference Voltage
#
T ! [- Ground 3 ECM Terminal 71 ECT Outputt
5 - 4 ECM Terminal 41 TPS1
4 [11-TPs2
» 5 ECM Terminal 11 TPS2
T 6 ECM Terminal 72 ECT Output2
2 E1-ETCOutpu!1
6
Il 6
{72- ETC Outputz
[Harness Connector]
ECM
94]o3[o2]o1[o0]so]es |87 [ec][85]8aleaea]81 80797877 [76 ] 75] 74 5
1@ @ | 70| 60| 68|67 |66 65 6463|6261 |60] 50|58 67] 856|055 5453|502
50|49 |48 | 47 46 [45] 44 | 43 | &9 | 4013938 37{36]35]34]33]32]31]30]29]
28 | 27 | 26 | 25 |24 |@ | 22 | 21] 20] 19| 18] 17 | 16|15 |14 |13 12 | @ |10] o1 8 | 7] L2 ]| 1]
Co6 C44

EFRF300W
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SIGNAL WAVEFORM AND DATA  eeceee2n

100 f?

0 T T TPS1
Voltage . G . . .
ratio[%)] The opposite position indicator shows inverted signal characteristics

- TPS1 : Signal increases with throttle opening angle
- TPS2 : Signal decreases with throttle opening angle

10,5 105

Throttle opening angle []
i.11 CURRENT DaTA CH A 717.4nV DT: 1.13 S CH B: 4.4 U

¥ /'TPS VOLTAGE 2

TPS ANGLE SENSOR 1
TPE ANGLE SENSOR 2
TPS_SP

ACCEL PEDAL POSITION
ACCEL. PEDAL YOLTAGE 1
TPS ANGLE MEAH

® o0 0 N
]

[.ngsmt.nt.nm.a

o

|FI¥ | |SCBN||FULL||PART | |GRPH| |HELP]

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

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 C

4. Read "DTC Status" parameter
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1.4 AMBIENT CONDITIONS
To naviate to the "DTAL"menu ‘
[l HYUNDAI VEHICLE DIAGNOSIS
Belect mode] and yesr 1. BSIL mﬁ”g&a
2, DTC STATUS: PRESENT
:Select engine 3. DTC READMESS FLAG : COMPLETE
bli1] DIAGNOSTIC TROUBLE CODES 4, STATISTICCOUNTER : 1
:Select F4(DTAL)on the function bar

5. OP.HOUR ﬁmﬁ DETECTION @F prc

| 6. OP.HOUR AFTER

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.

EFRF200D

b Fault is intermittent caused by poor contact in the sensor’s aynd/or the ECM's connecior, 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

P Go to next step as below

AIR LEAKAGE INSPECTION c1a1aes2

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?

P Go to next step as below
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TERMINAL AND CONNECTOR INSPECTION cesaner

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. 2

Has a problem been found?

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

P Go to "Component Inspection” procedure

COMPONENT INSECTION  eopeonss

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?

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

B 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.

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 eposexe

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

1.
2.

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

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

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

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

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

COMPONENT LOCATION  eseoesen

Refer to DTC P0O121.

GENERAL DESCRIPTION errpsscs

Refer to DTC P0O121.

DTC DESCRIPTION erarss

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

DTC DETECTING CONDITION  errcesee

ltem Detecting Condition Possible Cause
DTC Strategy s Electrical Check s Open in power supply
e Ignition "ON" - harness
Enable Conditions e Battery voltage > 6V ¢ Short to ground in power
e No TPS error : supply or signal harness
e Contact resistance in
Threshold Value e TPS1 < 0.1V conneciors
Diagnostic Time s 1sec. ° Faulty TPS1

SPECIFICATION  earcasss

Refer to DTC P0121.

SCHEMATIC DIAGRAM erssecor

Refer to DTC P0O121.
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SIGNAL WAVEFORM AND DATA eassioo

4
100
CUN TPS1
Voltage . e . . -
ratio [%] 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 []
i.1i1 CURRENT DATA

i.1ii CURREKNT DATA CH aA: 71i7.4mV DT: 1.13 8 CH B: 4.4 Y

i
feedd
t

o L2, VoLTAGE -

3 [TPS VOLTAGE 2 8.8 vy
TPS ANGLE MEAN 98.3 °
TPS ANGLE SENSOR 1 8.8 °
TPS ANGLE SENSOR 2 94.8 °
TPS_SP . 5.6 °
ACCEL PEDAL POSITION 6.8 %

ACCEL. PEDAL VOLTAGE 1 B.8

<

% 3 T Prnono
* [TPS UOLTAGE Z 4.2 U W’
TPS ANGLE SENSOR 1 5.3 ° N
TPS ANGLE SEMSOR Z 5.8 °
TPS_SP 5.6 °
ACCEL PEDAL POSITION 8.8 %
ACCEL. PEDAL VOLTAGE 1 8.8 VU
TPS ANGLE MEAN 5.5 °©
Fix | [scen] [FuLL] [part ] [eRPH] [HELP)

[F1% | [scru| [FuLL] [ParT | [6RPH] [HELE

Fig. 1)

Fig. 2)

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

1(TPS1) : Output voltage increases smoothly in proportion with the throtile 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. 0V

MONITOR DTC STATUS escisamo

i. Co

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

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

EFRF4008

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
[E] HYUNDAI VEHICLE DIAGNOSIS
*Select model and year | 1.MIL STATUS
| 2. DTC STATUS: PRESENT
:Select engine ' 3. DTC READNESS FLAG : COMPLETE

»[if] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select FA(DTAL)on the functionbar | 5 Op HOUR AFTER DETECTION OF DTC
5. OP.HOUR AFTER ERASURE OF DTC

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.

B 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

B Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  eorcosmo

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

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

3. Has a problem been found?

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

B Go to "Power Circuit Inspection" procedure
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POWER CIRCUIT INSPECTION cio0as

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. |s voltage within the specification?

b Go to "Signal Circuit inspection” procedure.

B 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  errenacc

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

Specification : Approx. 5V

2. s voltage within the specification?

» Go to "Component Inspection" procedure

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

COMPONENT INSECTION  e21o8ers

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?

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

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 cocerrac

Refer to DTC PO121.



FL -150 FUEL SYSTEM

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

COMPONENT LOCATION  esroe

Refer to DTC P0121.

GENERAL DESCRIPTION  exracoc

Refer to DTC P0121.

DTC DESCRIPTION erearace

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

DTC DETECTING CONDITION  esecasos

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

SPECIFICATION  epemer2

Refer to DTC P0121.

SCHEMATIC DIAGRAM  eeaorsos

Refer to DTC P0O121.

SIGNAL WAVEFORM AND DATA  esra1z0n

Refer to DTC P0122.

MONITOR DTC STATUS  erasoosr

Refer to DTC P0122.

TERMINAL AND CONNECTOR INSPECTION  eswioae

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?

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

B Go to "Ground Circuit Inspection” procedure

GROUND CIRCUIT INSPECTION  erasserr
1. Ignition "OFF"

2. Disconnect TPS1 connector

3. lgnition "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?

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

SIGNAL CiRCUIT INSPECTION  enz2coa0n
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?

P Go to "Component Inspection" procedure

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

COMPONENT INSECTION  eeearacy

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

3.

CH A 717.4ny DT: 1.13 5 CH B: 4.4 U

HoLD BRI

T
H
et
1
t
(4

cus [MEMO ]| [RECD| [MENU |

EFRF102A

Is sensor data near the specified value?

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

B 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.

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 cosrees

Refer to DTC P0O121.
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IDTC P0130 HO2S CIRCUIT (BANK 1/ SENSOR 1) : |

COMPONENT LOCATION  eczssion

HO2S (B1/S1)

EFRFO11A

GENERAL DESCRIPTION  eeisseoe

The HO2S is used to supply the ECM with information regarding the composition of the air/ffuel 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  esciners

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

DTC DETECTING CONDITION  eearzoer

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical Check
¢ [gnition "ON" o
= 02 sensor heater close loop control * Open in signal harness
Enable Conditions e No O2 sensor heater error e Openin grqund harpess
e Exhaust gas temperature > 5007 (932°F) ¢ Contact resistance in
e |.ambda close loop control activated ) connectors
e Faulty Heated O2
Threshold Value e HOZS < 0.474V or > 0.376V & Internal Sensor(HOZS)
resistance > 60kQ
Diagnostic Time e Hsec.
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SCHEMATIC DIAGRAM errraen
[Circuit Diagram] [Connection Information]
HO23(B1/81 ECM
( ) 3 Terminal Connected to Function
1 ECM Terminal 17 Signal
—rl_ﬂ_ﬂ_] 4 {93- Heater Control 2 ECM Terminal 16 Ground
2 3 Main Rela Power
"E ES-Ground Y
4 ECM Terminal 93 Heater Controt
! ETSignal
Main Relay
[Harness Connector]
ECM
(94 [@ ] 92 9100 808887 8685|8483 826180 79| 78|77 [76]75]74 6]l s]
72 |71 70|60 | 68 | 67 | 66 | 65 | 64 | 63| 62| 61| 60| 59 |58 | 67| 56 | 55 | 54 | 53 | 52 n
50| 49 | 48| 47 | 46 |45 | 44| 43 | 42 | 41| 40|39 | 38| 37|36 [ 35| 34| a3 [ 32| 31 30 (] 29|
28 |27 | 26 | 25|24 |23 | 22| 21 20| 19] 18| @ | @ | 15]14 | 13| 12| 11|10] 9 | 8
Ca4

SIGNAL WAVEFORM AND DATA

EC7C56AA

EFRF300B

CH a: 319.2wV DT: 8.958 FHEQ:

G.11 H=
MIN:=157.5mn0 AVE: 348.9xV HaAX: 796.8nY

FREQ: %.39 Hz  DUTY: 49 X%

of 3 times in 10 seconds.

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

1.Normal value with idle after warm up : Signal is switching from rich(above 0.45V) to lean(below 0.45V) a minimum

MONITOR DTC STATUS

EF163186

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

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

EFRF201K
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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
[} HYUNDA! VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
_ 2.DTC STATUS: PRESENT
*Select engine | 3.DTC READNESS FLAG : COMPLETE

b{i] DIAGNOSTIC TROUBLE CODES 4, STATIETIC COUNTE 1
:Select FA(DTAL)on the function bar | 5 0P HOUR AFTER DE

6, OP.HOUR AFTER ERASURE OF DTC

EFRFZOOD
5. Is parameter displayed "History(Not Present) fauit"?
NOTE

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

b Fault is intermittent caused by poor contact in the sensor’s and/or the 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 .

P Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  eoeesssc

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

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

3. Has a problem been found?

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

GROUND CIRCUIT INSPECTION  eestotoc

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. s resistance within the specification?

B Go to "Signal circuit inspection” procedure

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

SIGNAL CIRCUIT INSPECTION  esesesas
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?

P Go to "Component Inspection” procedure

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

COMPONENT INSECTION  esssooar

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?

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

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

VERIFICATION OF VEHICLE REPAIR emeereo

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"?

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

B Go to the applicable troubleshooting procedure.
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[DTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1) |

COMPONENT LOCATION ensiiess

Refer to DTC P0130.

GENERAL DESCRIPTION  escosars

Refer to DTC P0130.

DTC DESCRIPTION  eepssoer

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

DTC DETECTING CONDITION  escasseo

ltem Detecting Condition Possible Cause
DTC Strategy » Electrical Check

e [gnition "ON"
¢ Lambda close loop activated o
¢ No canister purge solenoid error ¢ Short to ground in signal

Enable Conditions e No down O2 sensor error harness )
e Air mass flow(Kg/h) > 7.7 e Contact resistance in
= Time after close loop control activating > 10sec. connectors
e Canister purge valve closed or inactive ° Faulty Heated O2

Front HO2S < 0,02V & HO2S Int | resist Sensor(HO2S)

e Fron <0, nternal resistance

Threshold Value <1502 & Rear HO2S > 0.449V

Diagnostic Time e 1sec.

SCHEMATIC DIAGRAM er2ocaes

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA esearc

Refer to DTC P0130.

MONITOR DTC STATUS  cesrsses

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  ercoooos

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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P Go to "Signal Circuit Inspection” procedure

SIGNAL CIRCUIT INSPECTION  ceocsaon
1. lIgnition "OFF"
2. Disconnect HO2S connector.

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

Specification: Infinite

4. |[s resistance within the specification?

B Go to "Component Inspection” procedure.

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

COMPONENT INSECTION  eracoeri

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR ecepesre

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

COMPONENT LOCATION  esocescr

Refer to DTC P0130.

GENERAL DESCRIPTION  escepess

Refer to DTC P0130.

DTC DESCRIPTION  espsesoe

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

DTC DETECTING CONDITION  ersraore

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical Check s Short to Battery in signal
Enable Conditions | e Ignition "ON" harness .
¢ Contact resistance in
Threshold Value s HO2S > 4.8V connectors
¢ Faulty Heated O2
Diagnostic Time e 1sec. Sensor(HO2S)

SCHEMATIC DIAGRAM  eossecss

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA  ersoroen

Refer to DTC P0130.

MONITOR DTC STATUS  eseoesoc

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  eos0e0s

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

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

3. Has a problem been found?

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

B Go to "Signal Circuit Inspection” procedure
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SIGNAL CIRCUIT INSPECTION  eiseire0
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?

b Go to "Component Inspection" procedure.

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

COMPONENT INSECTION  esseoias

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR  eoseeieo

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

COMPONENT LOCATION eoassssc

Refer to DTC P0130.

GENERAL DESCRIPTION eocc

Refer to DTC P0130.

STC DESC RE pT!GN EDC26DAC

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  esse2nz0

ltem Detecting Condition Possible Cause
DTC Strategy » Check Lambda Signal Amplitude o '
» Leak in intake or exhaust
¢ 11V < Battery voltage system
Enable Conditions = Stable driving cqndmop o Faulty fuel system.

¢ Lambda regulation active e Front and rear HO2S
s Canister Purge Valve not in CLOSE state connections reversed.
s Average Ratio between measured and maximum e Contact resistance in

Threshold Value connectors

allowed signal amplitude > threshold
e HO2S contamination

Diagnostic Time

SIGNAL WAVEFORM erarcese

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA eosises

Refer to DTC P0130.

MON'TOR DTC STATUS EDEB2FF6

NOTE

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

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

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

4. Read "DTC Status" parameter
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1.4 AMBIENT CONDITK

To naviate to the "DTAL"menu
[} HYUNDAI VEHICLE DIAGNOSIS
:Belect model and year 1. MIL STATUS
P[] ENGINE - 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

»[] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select F4(DTAL)on the functionbar | 5 Op HOUR AFTER DETECTION OF DTG

| 6.0P.HOUR AFTER ERASURE OF DTC
|

[PART) [ERAS]

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.

B 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

VISUAL / PHYSICAL INSPECTION esaasnes

1.

Visually/physically inspect the following items:

- Ensure that the HO2S is securely installed.

- Check for corrosion on terminals

- Check for terminal tension (at the HO2S and at the ECM)
- Check for damaged wiring

- Check the HO2S ground circuit for a good connection

Check front and rear HO2S for connections being reversed. If HO2S connections reversed, switch connections prop-
erly.

Was a problem found in any of the above areas?

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

P Go to "Air Leakage Inspection” procedure
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AIR LEAKAGE INSPECTION ereroros

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

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

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

» Go to "Fuel Pressure Inspection” procedure

FUEL PRESSURE INSPECTION
1. Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.
2. Install a fuel pressure gage

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

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

4. Is the fuel pressure within the spécified value?

P 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. s the fuel injector OK?

B Go to "Component Inspection” procedure

P Repair as necessary and go to "Verification of Vehicle Repair" procedure
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COMPONENT INSECTION  c1ssrom

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR ecrorsie

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

COMPONENT LOCATION  eseraon

Refer to DTC P0130.

GENERAL DESCRIPTION  csosrers

Refer to DTC P0130.

DTC DESCRIPTION ercraso

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 esesoncs

ltem Detecting Condition Possible Cause

DTC Strategy

Plausibility check

¢ g;uel cut rhnoctie | | trol = Related fuse blown or
Enable Conditions o selnsort ?gler close loop contro missing
0 relevant failure . . e Contact resistance in
e Exhaust gas temperature > 350 (662°F) connectors

e HO2S contamination

[

Threshold Value HO2S voltage at fuel-cut mode > 0.1V

Diagnostic Time

SCHEMATIC DIAGRAM  eorreces

Refer to DTC P0130.

SIGNAL WAVEFORM AND DATA eraraezs

Refer to DTC P0130.

MONITOR DTC STATUS ESBOABD7

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 Fiag" 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.

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

NOTE

DTC TROUBLESHOOTING PROCEDURES FL -167
o 1.4 AMBIENT CONDITIONS
To naviele 1o the "DTAL"menu =
[} HYUNDAI VEHICLE DIAGNOSIS
Bl ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
B[] DIAGNOSTIC TROUBLE CODES | 4 STATISTICCOUNTER : 1 ,
:Select F4(DTAL)on the functionbar | 5 op HOUR AFTER DETECTION OF DTC
| 8. OP.HOUR AFTER ERASUBE OF DTC
[PART| [ERAS]
EFRF200D

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

- Present fault : DTC is occurring at present time.

B Fault is intermittent caused by poor contact in the sensor's and/or 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

b Go to next step as below

E004AADO

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?

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

B Go to "HO2S Fuse Inspection” procedure

HO2S FUSE INSPECTION

1.

2.

Ignition "OFF" & Engine "OFF"

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 Vehlcle Repair" procedure.

COMPONENT INSPECTION  eso2se0s

Refer to DTC P0130.

VERIFICATION OF VEHICLE REPAIR esoteeec

Refer to DTC P0130.



DTC TROUBLESHOOTING PROCEDURES FL -169
IDTC P0136 HO2S CIRCUIT (BANK 1/ SENSOR 2) ‘ ]

COMPONENT LOCATION  2seoans

EFRFO10A

GENERAL DESCRIPTION  esororas

The rear heated oxygen sensor is mounted on the rear side of the Catalytic Converter (warm-up catalytic converter) or
in the rear exhaust pipe, which is able to detect catalyst efficiency. The rear heated oxygen sensor (HO2S) produces a
voltage between 0V and 1V. This rear heated oxygen sensor is used to estimate the oxygen storage capability. If a catalyst
has good conversion properties, the oxygen fluctuations are smoothed by the oxygen storage capacity of the catalyst. If
the conversion provided by the catalyst is low due to aging, poisoning or misfiring, then the oxygen fluctuations are similar
to signals from the front oxygen sensor. oo

DTC DESCRIPTION  eonoerer

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

DTC DETECTING CONDITION eoswrooe

ltem Detecting Condition Possible Cause

DTC Strategy Electrical Check

° lgnition "ON* ¢ Open in signal harness

» O2 sensor heater close loop control e Open in ground harness
Enable Conditions * No HO2S heater error + Contact resistance in -

e Exhaust gas temperature > 800TC(1112°F) connectors

¢ Lambda close loop control activated s Faulty Heated 02
Threshold Value ¢ Down HO2S internal resistance > 60k Sensor(HO2S)

Diagnostic Time e 2sec.
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EBEDS98F

[Circuit Diagram)]

[Connection Information]

HO2S(B1/52)
3 Terminal Connected to Function
4 1 ECM Terminal 38 Signal
__I—U_UL 54- Heater Conirol K
2 ECM Terminal 32 Ground
= 2 [39- Ground 3 Main Relay Power
1 4 ECM Terminal 94 Heater Control
JLE_S— Signal
Main Relay
[Harness Connectot]
ECM
393 o2 ]o1]oo[89]88]|87|86|85]|84|83 828180 |79| 78|77 |76 75
72 71|70 | 69| 681 67| 66| 65|64 ] 63] 62] 6160 59|58 |57 56 | 55 | 54 | 53
50|49 | 48| 47| 46| 45| 44 | 43 | 42§ 41 ] 40 37|36|35]34]33|32] 31
o8 |27 126 | 25| 242322 21] 20| 19] 18] 17 | 16 ] 15]14 | 18] 12 11 {10 ] 9
ca7 c44
EFRF300C
SIGNAL WAVEFORM AND DATA  eezcoess
CH A: 348.9=V DT: 7.958 FREQ: 8.13 H:J
MIN: 388.4mV AVE: 598.1imV HMAK: i.ay
FREQ: 8.6 Hz DUTY: 8 %
Dropm ix i 4§ i it i ili i
| B9 [zoon| feli [mEmo] [RECD | [HMENU|
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

EC1DAE75

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

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



DTC TROUBLESHOOTING PROCEDURES FL -171

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 io the *DTAL "menu
| HYUNDAI VEHICLE DIAGNOSIS
Belect mode] and }‘Eﬁf 1. MIL STATUS
2. DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

P[] DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
Select F4(DTALJon the function bar | 5, Op.HOUR AFTER DETECTION OF DTC
8. OP.HOUR AFTER ERASURE OF DTC

{PART]| [ERAS|

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

NOTE

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

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

P Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  erscece:

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

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

3. Has a problem been found?

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

¥ Go to "Ground Circuit Inspection" procedure



FL -172 FUEL SYSTEM
GROUND CIRCUIT INSPECTION  ecanscce

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?

P 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. s voltage within the specification?

P Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  ee7oasra

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. s sensor data near the specified value?

B Check for poor connection between ECM and component: backed out terminal, improper mating, broken locks or
poor terminal to wire connection. Repair as necessary and go to "Verification of Vehicle Repair" procedure
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P Check HO2S for contamination, deterioration, or damage. Substitute with a known-good HO2S and check for
proper operation. If the problem is corrected, replace HO2S and then go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR  &szsoscn

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"?

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

P Go to the applicable troubleshooting procedure.
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[DTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1/ SENSOR 2) |

COMPONENT LOCATION ciorsros

Refer to DTC P0136.

GENERAL DESCRIPTION ciossss

Refer to DTC P0136.

DTC DESCRIPTION  eesrasre

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

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Electrical Check « Short to ground in signal
. » In close loop mode harness
Enable Conditions e Air mass flow(Kg/h) > 7.7kg/h e Contact resistance in
- connectors
Threshold Value o HO2S < 0.02V & Internal resistance < 15Q  Faulty Heated O2
Diagnostic Time o 2seC. Sensor(HO23)

SCHEMATIC DIAGRAM  eoerooor

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  eotrasse

Refer to DTC P0136.

MONITOR DTC STATUS  eosooers

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  esczooss

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

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

3. Has a problem been found?

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

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

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

Specification : Infinite

4. s resistance within the specification?

B Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  escsiers

Refer to DTC P0136.

VERIFICATION OF VEHICLE REPAIR essrosso

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

COMPONENT LOCATION  eroeonee

Refer to DTC P0136.

GENERAL DESCRIPTION  eserroi7

Refer to DTC P0136.

DTC DESCRIPTION  craresss

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

ltem Detecting Condition Possible Cause
DTC Strategy o Electrical Check ¢ Short to Battery in signal
e e nentn harness
Enable Conditions Ignition "ON « Contact resistance in
Threshold Value s HO2S > 4.6V connectors
e Faulty Heated O2
Diagnostic Time ° 1sec. Sensor(HO2S)

SCH EMATIC DIAG RAM ECC9E3BO

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  eoacsans

Refer to DTC P0136.

MONITOR DTC STATUS ciisee

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION esrcarar

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

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

3. Has a problem been found?

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

SIGNAL CIRCUIT INSPECTION  ccost200
1. lgnition "OFF"

2. Disconnect HO2S connector

3. Ignition "ON"
4.

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

Specification : Approx. 0.7~0.8V

5. s voltage within the specification?

B Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  esionsn0

Refer to DTC P0136.

VERIFICATION OF VEHICLE REPAIR ccrecceo

Refer to DTC P0136.
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[DTC P0139 HO2S CIRCUIT SLOW RESPONSE (BANK 1/ SENSOR 2)

COMPONENT LOCATION  eceepss

Refer to DTC P0136.

GENERAL DESCRIPTION  essoseis

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 vaiue.
DTC P0139 is set when the switching time is bigger than the limit value.

DTC DETECTING CONDITION  eci7es4

item

Detecting Condition

Possible Cause

DTC Strategy

Slow response(Switching time check at
entry in fuel cut off)

Enable Conditions

@ [ @ ® ® o @ @

Coolant temp > 74C(165°F)

Closed loop mode

5km/h(3mph) < Vehicle speed < 180km/h(112mph)
Sensor preheating and full phase finished

Catalyst temp.model > 350T(662°F)

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 erssrez

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  cizreoen

Refer to DTC P0136.

MONITOR DTC STATUS E42C8E7D

NOTE

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. 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
[i} HYUNDAI VEHICLE DIAGNOSIS
02  2.DTC STATUS: PRESEN?
‘Select engine 3. DTC READNESS FLAG : COMPLETE
Pl DIAGNOSTIC TROUBLE CODES | 4, STATISTICCOUNTER @ 1
“Select FA(DTAL)on the funclion bar | 5 Op,HOUR AFTER DETECTION OF DTC
| 6. OP.HOUR AFTER ERASURE OF DTC
EFRF200D
5. |s parameter displayed "History(Not Present) fault"?

NOTE

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

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

P Go to next step as below

VISUAL / PHYSICAL INSPECTION carss1s0

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?

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

P Go to "Exhaust System Inspection” procedure

EXHAUST SYSTEM INSPECTION  easscoen

1.

2.

Check the exhaust system for an exhaust leak near the engine.

Was an exhaust leak found?

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

P Go to "Air Leakage Inspection " procedure

AIR LEAKAGE INSPECTION essscesr

1.

2.

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

Was a problem found in any of the above areas?

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

P Go to "Fuel Pressure Inspection" procedure

FUEL PRESSURE INSPECTION

1.
2.

3.

Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

Install a fuel pressure gage

Inspect fuel pressure with engine idling at normal operating temperature.

Test Condition : Ignition "ON" & Engine "ON"
Specification : 350kPa(3.50 kg/cw, 50 psi)

4.

Is the fuel pressure within the specified value?
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B Go to "Fuel Injector Inspection" procedure as below

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

2. Check the fuel injectors for clogging or any restrictions

Specification : No clogging and restriction

3. s the fuel injector OK?

B Go to "Component Inspection" procedure

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

COMPONENT INSPECTION croiaera

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 Idie("Closed Loop")condition
Specification : Above 0.6V

4. Is sensor data near the specified value?

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

B 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 eiseoars

Refer to DTC P0136.
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DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
2)

COMPONENT LOCATION  eeosrsoe

Refer to DTC P0136.

GENERAL DESCRIPTION  ceooasrs

Refer to DTC P0136.

DTC DESCRIPTION  epeocezs

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

There are 2 cases which DTC P0140 sets.

(1) Signal monitoring during fuel cut-off: The ECM monitors rear O2 sensor signal level during fuel cut-off which normally
shows near OV and sets DTC P0140 when signal level is too high.

(1) 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 essescoc

‘ltem 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 > 74C(165°F) o Related fuse blown or
Enable Conditions | ° In Closed loop mode = missing

¢ Catalyst temperature > 350C(662°F) e Contact resistance in

e 5km/h(3mph) < Vehicle speed < 120km/h(75mph) connectors

* No relevant failure e HO2S contamination

e 11V <{ Battery voltage < 16V

Threshold Value » Signal increase < 0.01V
Diagnostic Time e 5 After Fuel Cut-Off phases

SCHEMATIC DIAGRAM e2as2008

Refer to DTC P0136.

SIGNAL WAVEFORM AND DATA  esrraes

Refer to DTC P0136.

MONITOR DTC STATUS EEGAF11D

NOTE

If any misfire, Purge Solenoid Valve, Mass Air Flow Sensor or O2 Sensor heater codes are present, DO ALL REFPAIRS
associated with those codes before proceeding with this troubleshooting tree.
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Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

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

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

frame data or enable conditions

Read "DTC Status" parameter

To naviate 1o the *“DTAL "menu
[f} HYUNDAI VEHICLE DIAGNOSIS
:Select model and yesr
»[iF] ENGINE
:Select engine
B[] DIAGNOSTIC TROUBLE CODES
:Select FA(DTAL)on the function bar

|PART| [ERAS|

1. MIL STATUS
2. DTC STATUS: PRESENT

TERMINAL AND CONNECTOR INSPECTION

1.

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.

EFRF200D

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

b Go to next step as below

EFS8AAAB

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?

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

1.

2.
3.

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

4,

Specification : Above 0.6V

Is sensor data near the specified value?

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

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

VERIFICATION OF VEHICLE REPAIR crssouns

Refer to DTC P0136.
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IDTC P0170 FUEL TRIM (BANK 1) . l

GENERAL DESCRIPTION  ecserct

In order to provide the best possible combination of drivability, fuel economy and emission control, the ECM uses a closed
loop air/ffuel metering system. The ECM monitors the HO2S signal voitage and adjusts fuel delivery based it in closed
loop fuel control. Changes in-fuel delivery wilt 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 cercorer

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  esooaono

ltem Detecting Condition Possible Cause
DTC Strategy e Monitoring deviation of lambda controller

¢ |Lambda control active e Air leakage or restriction in

e Engine speed > 512rpm intake or exhaust system

¢ Mass air flow > Omg/stk e Dirty engir!e oil or oil
Enable Conditions ¢ Ambient pressure > 0 level too high

e Intake manifold air temperature> -40°C(-40°F) e Front HO2S or MAFS

e Canister loading Co , contamination.

e Coolant temperature > 75C(167°F) ° Fuel system

¢ EVAP system

Threshold Value e Lambda controller > 20% or -20% during 40sec. « Faulty sensor signals
Diagnostic Time e 40sec.

MONITOR DTC STATUS  ersepoes

NOTE

If any codes relating to fuel system, injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throtile Position
sensor or Mass Air Flow Sensor are stored, do ALL REFPAIRS 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
[l HYUNDAI VEHICLE DIAGNOSIS

:Select model and year 1. MIL STATUS
= | 2.DTC STATUS: PRESENT
Select engine 3. DTC READNESS FLAG : COMPLETE

>l 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|

EFRF200D

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

(L] NnOTE

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

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

P Go to next step as below

MONITOR ACTUATION TEST coeeacer

B

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
Monitor engine rpm and shut off the injector #1 by pressing "STRT(F1)" key

Repeat procedure on all injectors and record the engine rpm.

Specification : All cylinders should show an even RPM drop.
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5.  Was each cylinder's rpm drop within the same value?

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

B Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Fuel Injector 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 iniet 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?

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

B 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?

P Go to "Sensor Contamination Inspection" procedure
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B 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 HO25(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?

P Go to."Fuel System Inspection” procedure

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

FUEL SYSTEM INSPECTION  =s0a7e20

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 fuei pressure gage

4. Start engine and let it idle.

Specification : 350kPa(3.50 kg/cr, 50 psi)

5. s fuel pressure within the specified value?

P Go to "Fuel Injector Inspection" procedure as below

B 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. Is the fuel injector OK?

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

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

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

B Go to the applicable troubleshooting procedure.
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[DTC P0196 ENGINE OIL TEMP. SENSOR RANGE / PERFORMANCE |

COMPONENT LOCATION ersoeseo

EFRFO17A

GENERAL DESCRIPTION eesserr

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 DESCR!PT!ON EDCBCF73

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

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Plausibility check

Caset

Engine running
No ECTS error

L] L] @ @

Coolant temp. at engine start < 39.8°C(103.6°F)
Modeled oil Temp. > 70T(158°F)

Case?2
Enable

@

Engine running
e No ECTS error
Coolant temp. < 69.8C(157.6°F)

®

Condi-
tions

Case3

Engine running
6V < Battery voliage
No ECTS error

L] ® L] L] @

Difference between the highest an
modeled Oil Temp. > Threshold
= Substituted Coolant Temp. or Coo
> 83.3C(181.9°F)

Coolant Temp. at engine start < 39.8°C(103.6°F)

d lowest

lant Temp.

Casef

e Oil Temp. < 20C°F

Thresh- Case?

e Oil Temp. > 100TC°F

old Value
Case3

« Difference between the highest an
measured oil temp. > Threshold

d lowest

Diagnos- | Case1

e 15sec.

tic Time

Case2,3

¢ Immediately

e Contact resistance in
connectors
e Faulty OTS

SPECIFICATION

EBBB52A8

Temp.(C)

oTs

Temp.('F)

Resistance(kR)

Temp.(T)

Temp.(F) o1

Resistance(kR)

-20

-4

16.52

40

104

1.11

0

32

6.00

60

140

0.54

20

68

2.45

80

176

0.29
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SCHEMATIC DIAGRAM  =seciscr

[Circuit Diagram] [Connection Information]
oTS ECM
5 o Terminal Connected to Funtion
137- Ground
1 ECM Terminal 40 OoTS
1 Iy
LE 140- OTS 2 ECM Terminal 37 Ground

[Harness Connector]

94]93]92]91]90]89 |88 |87 |86 |85]84]83 82|81 |80]79|78]77 |76] 75|74 n

72 |71 | 70 | 69 | 68| 67 | 66 | 65 | 64 | 63| 62| 61 | 60| 59|58 | 57| 56| 55 | 54 | 53| 52 P

50 | 49 | 48 | 47 | 46 | 45| 44 | 43 |42 | 41| @ |30 | 38 | @B |36 | 35| 34|33 |32 | 31| 30 -
;

28|27 | 26| 25| 24|23 |22 21| 20| 19] 18/ 17]16)115]|14}1 13|12} 11{10] 9 | 8

EFRF300G
MONITOR DTC STATUS ecasoce

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

N

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

w

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

4. Read "DTC Status" parameter

| 1.4 AMBIENT CONDITIONS
To naviate to the "DTAL "menu
[} HYUNDAI VEHICLE DIAGNOSIS
:Select model and yesr 1. MIL STATUS
| 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

»[il] 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

EFRF200D
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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.

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

B Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  ccrsocer

COMPONENT INSPECTION
1.
2.

3.

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?

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

P Go to "Component Inspection" procedure

EBBD7D4D

Ignition "OFF"

Disconnect OTS connector.

Measure resistance between terminals 1 and 2 of OTS connector.{(Component side)

SPECIFICATION

. . oTS . . OTS
Temp.(TC) Temp.('F) Resistance(ka Temp.(TC) Temp.(°F) Resistance(k2
ce(kR) (k&)

-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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X1862

4. |s resistance within specification?

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

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

VERIFICATION OF VEHICLE REPAIR esossy

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) fauit"?

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

B Go to the applicable troubleshooting procedure.
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IDTC P0197 ENGINE OIL TEMP. SENSOR LOW INPUT ' |

COMPONENT LOCATION  cossass

Refer to DTC P0196.

GENERAL DESCRIPTION  esareers

Refer to DTC P0196.

DTC DESCRIPTION eeocassr

ECM sets DTC P0197 if the ECM detects signal voltage lower than the possible range of a properly operating OTS.

DTC DETECTING CONDITION  eecciaio

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Electrical Check
= [gnition "ON"
o ¢ 6V < Battery voltage = Short circuit to ground
Enable Conditions e No ECTS error e Contact resistance in
e Coolant Temp. < 99.8T(211.6°F) connectors
= Faulty OTS
Threshold Value e Qil Temp. > 1537C(307°F)
Diagnostic Time s 5sec.

SPECIFICATION  essrrren

Refer to DTC P0196.

SCH EMATIC DIAG RAM E32D5AFB

Refer to DTC P0196.

MONITOR DTC STATUS  echsesss

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
Uil HYUNDAI VEHICLE DIAGNOSIS

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

k7] DIAGNOSTIC TROUBLE CODES 4. STATISTIC COUNTER : 1
:Select FA(DTAL)on the funclion bar | 5 op HOUR AETER DETECTION OF DTG
6. OP.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.

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

procedure.

b Go to next step as below

SIGNAL CIRCUIT INSPECTION  ecrosaoe

1. Ignition "OFF"
2. Disconnect OTS connector

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

Specification : Infinite

4. s resistance within the specification?

P Go to "Terminal and Connector Inspection” procedure

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



DTC TROUBLESHOOTING PROCEDURES FL -197
TERMINAL AND CONNECTOR INSPECTION  ecoeorea

Refer to DTC P0196.

COMPONENT INSPECTION  exoese

Refer to DTC P0196.

VERIFICATION OF VEHICLE REPAIR cnoseesc

Refer to DTC P0196.
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IDTC P0198 ENGINE OIL TEMP. SENSOR HIGH INPUT |

COMPONENT LOCATION  eroreesr

Refer to DTC P0196.

GENERAL DESCRIPTION  esi7a0ac

Refer to DTC P0196.

DTC DESCRIPTION  esoocosp

ECM sets DTC P0198 if the ECM detects signal voltage higher than the possible range of a properly operating OTS.

DTC DETECTING CONDITION  eipsescs

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Electrical Check
 Time after start > 300sec. ¢ Open or short circuit
Enable Conditions e No ECTS error to battery
e Coolant Temp. > -9C(16°F) e Contact resistance in
connectors
Threshold Value e Oil Temp. < -36T(-33°F) e Faulty OTS
Diagnostic Time ¢ 5sec.

SPECIFICATION  ercroses

Refer to DTC P0196.

SCHEMATIC DIAGRAM  cosceons

Refer to DTC P0196.

MONITOR DTC STATUS eauacca
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 "UTAL"menu
[}l HYUNDAI VEHICLE DIAGNOSIS
2. DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

bl DIAGNOSTIC TROUBLE CODES A STATISTICCOUNTER = 1
:Select F4(DTAL)on the function bar 5, 0P 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.

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

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. |s resistance within specification?

B Go to "Terminal and connector Inspection" procedure

B Repair open circuit and go to "Verification of Vehicle Repair" procedure
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SIGNAL CIRCUIT INSPECTION  eseorise

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?

b 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  esosops

Refer to DTC P0196.

COMPONENT INSPECTION  escesens

Refer to DTC P0196.

VERIFICATION OF VEHICLE REPAIR essicasc

Refer to DTC P0196.
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DTC P0221 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ecasacss

ETC body

EFRF447B

GENERAL DESCRIPTION  easscscc

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. 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 smoothiy 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 DESCR!PTEON EQ7C3801

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 fambda
deviation in same direction for a certain time.

DTC DETECTING CONDITION  esszcssc

Item Detecting Condition Possible Cause
DTC Strategy ¢ Plausibility check between TPS2 and MAF
e |gnition "ON"
e No engine stop and engine start
Enable Conditions ¢ No TPS adaptation request ' _
¢ No TPS error e Contact resistance in
* |actual TPS1 - actual TPS2| > 8° connectors
e Air leakage in intake system
¢ |ntegrated error between measured MAF and e 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 e (0.3sec.
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SPECIFICATION 570030
Test Condition TPS1 TPS2
Closed Throttle Status 0.2~0.8V 4.3~4.8V
Wide Open Throttle(After startin
P tie( g 4.3~4.8V 0.2-0.8V
engine)
SCHEMATIC DIAGRAM  ecoascoe
[Circuit Diagram] [Connection Information]
ECM
2 [25- Reference Votage Terminal Connected to Function
i ECM Terminal 42 Ground
4 [41- TPS1 -
2 ECM Terminal 23 Reference Voltage
A
5 k [42- Ground 3 ECM Terminal 71 ECT Outputi
/: 5 - TPs2 4 ECM Terminal 41 TPS1
w 5 ECM Terminal 11 TPS2
6 ECM Terminal 72 ECT Output2
2 {71- ETC Outputt
a
it .
{72- ETC Output2
ECM
949392 ]91]90]89 | 8887 |86]|85]84]83[e2]81 |80 [790]78] 77 |76 75174
(E@ 70 | 65| 68 | 67 | 66 | 65 | 64 | 63| 62| 61 | 60| 59|58 | 57 | 56 | 65 | 54 | 53] 52 E
50 | 49| 48| 47 | 46 | 45| 44 | 43 | &) | @ | 40|39 |38 | 37 |36 | 35] 34|33 [ 32 | 31] 30
28 | 27 | 26| 25| 24 22| 21| 20] 19| 18[17[16]15{14[13] 12| @f10] 9 a
Cco6 ca4

EFRF300W
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SIGNAL WAVEFORM AND DATA escances

100

TPS1

Voltage

ratio [%] The opposite position indicator shows inverted signal characteristics

- TPS1 : Signal increases with throitle opening angle
- TP82 : Signal decreases with throitle opening angle

-s;z;“fgw_:uammmwmumu-m-:j —l

10,5 105

Throttle opening angle [°]

i.11 CURRENT DATA CH A: 717.4nV DI: 1.13 5 CH B: 4.4 Y

* |TPS UOLTAGE 2

TPS ANGLE SENSOR 1

TPS ANGLE SEMSOR 2
TPS_SP

ACCEL PEDAL POSITION
ACCEL. PEDAL UVOLTAGE 1
TPS AMNGLE MEAN

O & &8 1 A b
g o a8 ;o M wN
]

[Fix | [sceu]| [FuLL] [PaRT | [6RPH| [HELP]

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 eosercss

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. 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 VEMICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
f : ‘ 2.DTC STATUS: PRESENT
*Select engine | 3.DTC READNESS FLAG : COMPLETE
B[] DIAGNOSTIC TROUBLE CODES | 4 STATISTICCOUNTER : 1
:Select F4(DTALJon the funclion bar | 5, oP,HOUR AFTER DETECTION OF DTC
[PART] [ERAS] |
EFRF200D
5. s 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.

B Fauli 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.

P Go to next step as below

AIR LEAKAGE INSPECTION  esrzreea

1.

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?

P 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  ecasenss

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?

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

B Go to "Component Inspection" procedure

COMPONENT INSPECTION  oaricor

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.

Is sensor data near the specified value?

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

B 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.

NOTE
It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

B 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. > 5.3C(41.5°F) & 5.3°C(41.5°F) < Engine Coolant
Temp. < 99.8T(211.6°F)

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

VERIFICATION OF VEHICLE REPAIR esxcsiccs

After a repair, it is essential to verify that the fauli 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
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3. Read "DTC Status" parameter

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

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

B Go to the applicable troubleshooting procedure.
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DTC P0222 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
LOW INPUT

COMPONENT LOCATION  esseoois

Refer to DTC P0221.

GENERAL DESCRIPTION  epaaoese

Refer to DTC P0221.

DTC DESCRIPTION  escocsen

ECM sets DTC P0222 if the ECM detects signal voltage lower than the possible range ofa properly operating TPS2.

DTC DETECTING CONDITION easiccse

Item Detecting Condition Possible Cause
DTC Strategy e Electrical Check ° 4Open in power sUpp!y
harness ;

e Ignition "ON"

e No TPS error = Short to ground in power

supply or signal harness

Enable Conditions

Threshold Value s TPS2 < 0.1V ¢ Contact resistance in
connectors .
Diagnostic Time * 0.05sec. o Faulty TPS2

SPECIFICATION  er1ases

Refer to DTC P0221.

SCHEMATIC DIAGRAM e2ieiraa

Refer to DTC P0221.

SIGNAL WAVEFORM AND DATA cocoscss

Refer to DTC P0221.

MONITOR DTC STATUS  escessoo

Refer to DTC P0221.

TERMINAL AND CONNECTOR INSPECTION esiscir

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

B Go to "Power Circuit Inspection" procedure

POWER AND CIRCUIT INSPECTION  eessros
1. Ignition "OFF"

2. Disconnect TPS2 connector

3. Ignition "ON" & Engine "OFF"

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

Specification : Approx. 5V

5. Is voltage within the specification?

» Go to "Ground Circuit inspection” procedure.

B 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  ereeoizo

1. Ignition "OFF"

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

Specification : Approx. 0Q

3. Is resistance within the specification?

b Go to "Signal Circuit Inspection" procedure

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

SIGNAL CIRCUIT INSPECTION  eeaseooe

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?

_YES

B Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  ezrassca

Refer to DTC P0221.

VERIFICATION OF VEHICLE REPAIR essecars

Refer to DTC P0221.
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DTC P0223 THROTTLE/PEDAL POSITION SENSOR/SWITCH "B" CIRCUIT
HIGH INPUT (GASOLINE) |

COMPONENT LOCATION eoesarcs

Refer to DTC P0221.

GENERAL DESCRIPTION criicaer

Refer to DTC P0221.

DTC DESCRIPTION  esraora

ECM sets DTC P0223 if the ECM detects signal voltage lower than the possible range of a properly operating TPS2.

DTC DETECTING CONDITION  essrezn0

ltem Detecting Condition Possible Cause
DTC Strategy e Elecirical Check e Short to battery in signal
. e Ignition "ON" circuit
Enable Conditions e No TPS error ¢ Open in ground circuit
— e Contact resistance in
Threshold Value s TPS2 > 4.9V connectors
Diagnostic Time o 0.05sec. ¢ Faulty TPS2

SPECEF'CAT!GN EO2FFFA4

Refer to DTC P0221.

SCHEMATIC DIAGRAM  essnoera

Refer to DTC P0221.

SIGNAL WAVEFORM AND DATA  esoeceos

Refer to DTC P0221.

MONITOR DTC STATUS  cossssin

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

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

W

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
Uil HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

 2.D7C 57@735 PRESENT

- 4. DTC READNESS FLAG : €0
5. OP.HOUR AFTER Db _
| 8, 0P HOUR AFTER

ERASURE OF DTC

EFRF200D

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

NOTE

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

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

B Go to next step as below

TERMINAL AND CONNECTOR INSPECTION esoncnes

1.

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

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

Has a problem been found?

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

B Go to "Signal Circuit Inspection” procedure
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SIGNAL CIRCUIT INSPECTION  epsrazs
1. Ignition "OFF"

2. Disconnect TPS2 connector

3. lgnition "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?

P Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  earosoct

Refer to DTC P0221.

VERIFICATION OF VEHICLE REPAIR essiss0

Refer to DTC P0221.
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[DTC P0230 FUEL PUMP PRIMARY CIRCUIT |

COMPONENT LOCATION  escormz

Main relay

Fuel pump relay

EFRFO1%A

GENERAL DESCRIPTION  eonseros
The ECM provides ground to one side of the coil in the fuel pump relay to control the fuel pump reiay. 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  epsosrao

ECM sets DTC P0230 if the ECM detects the fuel pump relay control circuit is open, short to ground or battery.

DTC DETECTING CONDITION e2res7ee

ltem Detecting Condition Possible Cause
DTC Strategy e Check open or short to ground/battery in control circuit '
— -1 ¢ Open or short in harness
Enable Conditions ¢ 10V <{ Battery voltage < 16V e Contact resistance in
Threshold Value o Open, short to battery or short to ground, ' connectors

e Faulty fuel pump relay

Diagnostic Time ¢ 3sec.
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SCHEMATIC DIAGRAM  eseansss

[Circuit Diagram] [Connection Information
ECM
Battery FU;‘; :ymp Fuel Pump Terminal Connected to Funtion
30 Battery Power
30 87
85 ] 86 — 85 Battery Power
E_-gj {70- FUEL PUMP RELAY -
CONTROL 86 ECM Terminal 70 Relay Control
87 Fuel Pump Fuel Pump

[Harness Connector]

ECM
949392 | o7] 9080 86 | &7 | 86| 5] 84|83 |82 | 8180 | 79] 78| 77 | 76 | 75| 74} 73] n“
72 |71 | @ | 69 | 68| 67| 66| 65 | 64| 63| 6261 |60} 59|58 |57 ] 66| 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| 29|
28| 27 | 26 | 25| 24 | 23 | 22 | 21] 20| 19] 18]17 ] 1615 14| 13|12 11{10] 9] 8 2 [ 1]
C44

EFRF300H

MONITOR DTC STATUS erosisce

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

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

4. Read "DTC Status" parameter

To naviate to the "DTAL"menu

['1] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year | 1. MIL STATUS
pliv] ENGINE | 2. DTC STATUS: PRESENT

:Select engine 3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

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

EFRF200D

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

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

B Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for 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 {o next step as below

COMPONENT INSPECTION  coreesno

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?

P Go to "W/Harness Inspection" procedure.

b 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 essirere

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals.. Faults can als6 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. o

3. Has a problem been found?

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

B Go to "Power Circuit Inspection” procedure
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POWER CIRCUIT INSPECTION  esoosos2

1.

n

Remove the fuel pump relay.
Ignition "ON" & Engine "OFF".
Measure the voltage between terminal 30 of the fuel pump relay connector and chassis ground.

Measure the voltage between terminal 85 of the fuel pump relay connector and chassis ground.

Specification : Approx. B+

5.

Is voltage within the specification?

P Go to "Control Circuit Inspection” procedure

B 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  ermscoss

1.

Measure the voliage between terminal 86 of the fuel pump relay connector and chassis ground.

Specification : 4-~-5V

Is voltage within the specification?

» 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

B Check control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esoosscr

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 |

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

EFRF013A

GENERAL DESCRIPTION earseoro

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 ESCR! PTION EB888E16F

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 essowreo

ltemn Detecting Condition Possible Cause
DTC Strategy » Electrical Check .
. - ¢ Open in power supply
e Engine running harness
o e 6V < Battery voltage * Short to ground in control
Enable Conditions « No full load range harmess
e Engine speed(rpm) < 6016 e Contact resistance in
Threshold Value e Open or short to Ground in control circuit connectors

¢ Faulty injector

Diagnostic Time e 1.5sec.
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SPECIFICATION  esesrex
Temp.(T) Temp.('F) Resistance (Q)
20 13.8 ~ 15.2 13.8 ~ 15.2
SCHEMATIC DIAGRAM  ecoceora
[Circuit Diagram] Eou [Connection Information
Injector #1__, —_ Injector #1
. 125~ Injector #1 " "
X_é@ Terminal -Connected to Funtion
! Main Relay 1 Main Relay Power
Injector #2 - 2 ECM Terminal 25 Injector Conirol
128- Injector #2
X—é@ . Injector #2
Main Relay Terminal Connected to Funtion
Injector #3 2 - 1 Main Relay Power
126- Injector #3 -
g g [ZE ) 2 ECM Terminal 28 Injector Control
Main Relay -
Injector #4 Injector #3
2 [27- Injector #4 Terminal Connected to Funtion
X Ezﬂ 1 B Main Relay Power
Main Rel
an heiay 2 ECM Terminal 26 Injector Controf
Injector #4 L
Terminal Connected to Funtion
1 Main Relay Power
2 ECM Terminal 27 Injector Control
[Harness Connector]
ECM
9419392 o100l 89|88 ] 87 |86 85 84|83 8] 81]80]79] 78] 77 | 76] 75
‘0 72 | 71|70 |69 68|67 | 66| 65 | 64| 63| 62 61| 60 59 | 58 | 67| 56| 55| 54| 53
QL 50 |49 {487 47| 46 | 45| 44| 43 | 42| 41| 40| 39| 38 | 87 | 36 | 35 ] 34 | 33 | 32 | 31
@ 1@ @@ 24 23| 22| 21| 20] 19] 1817 6] 15]1a 18] 2] 11 0] o
C28-1,C28-2,C28-3,C28-4
C44
EFRF300I
MONITOR DTC STATUS evrcera

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

2.
3.

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

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




FL -220

FUEL SYSTEM

| |PART] [ERAS]

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

:Select model and year

blir] ENGINE
:8elect engine
[}l DIAGNOSTIC TROUBLE CODES
:Select F4(DTALon the function bar

1.4 AMBIENT CONDITIONS

1. MIL STATUS

2. DTC STATUS: PRESENT

3. DTC READNESS FLAG : COMPLETE

4. STATISTIC COUNTER : 1

5. 0P.HOUR AFTER DETECTION OF DTC
8. OP.HOUR AFTER ERASURE OF DTC

COMPONENT INSPECTION

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

() NnOTE

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

- Present fault : DTC is occurring at present time.

EFRF200D

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

procedure.

P Go to next step as below

E52B8A42

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

1. Ignition "OFF"

2. Disconnect injector connector
3.

SPECIFICATION

Temp.(TC)

Temp.('F)

Resistance (Q)

20 13.8 ~ 15.2

13.8 ~ 15.2
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1. Power
2. injector Controf

X2614

4. Is resistance within the specification?

» Go to "W/Harness Inspection" procedure

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

TERMINAL AND CONNECTOR INSPECTION  esssonss

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

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

3. Has a problem been found?

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

» Go to "Power Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  eacorzes
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?
=)

» Go to "Control Circuit Inspection” procedure

B Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 10A injecior fuse
Repair as necessary and go to "Verification of Vehicle Repair* procedure

CONTROL CIRCUIT INSPECTION  esacrise

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) s resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR escanere

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"?

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

B 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  eroseces

B a X
~%k{\g@ o & @ < Q‘ﬂ f Y
.‘} ) -‘-7-, _!;)ﬁ} _@Alﬂ_ i -’-ﬂ{,’im
(AR S = G
INEER TR YRR /A el C RN
5) / -~ | —
( % Injector =

EFRFO13A

GENERAL DESCRIPTION eoranant

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 shouid be low (theoretically OV)-and the fuel is injected. When the ECM de-energizes the injector by opening
controi circuit, the fuel injector is closed and circuit voltage should momentarily peak.

DTC DESCRIPTION  ecconen

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  ecereces

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical Check

¢ Engine running e Open or short to battery
Enable Conditions e 6V < Battery voltage in control harness.

° No full load range  Contact resistance in

e 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  cireeec

Temp.(C) Temp.('F) ‘ Resistance (Q)
20 13.8 ~ 15.2 13.8 ~ 15.2

SCHEMATIC DIAGRAM  ecsossce

[Circuit Diagram] Eom [Connection Information
Injector #1__ Injector #1
125- Injector #1 - -
E( € ZX] Terminal Connected io Funtion
: Main Relay 1 Main Relay Power
Injector#2 - 2 ECM Terminal 25 Injector Control
128- Injector #2
X—HZS] . Injector #2
Main Relay Terminal Connected to Funtion
Injector #3 2 = . i Main Relay Power
126- Injector #3
>< é @ ; 2 ECM Terminal 28 Injector Control
Main Relay -
Injector #4 Injector #3
2 [27- Injector #4 Terminal Connected to Funtion
%é@ 1 1 Main Relay Power
* Main Rela
¥ 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
94]93]92]91]0o0]8o 88|87 |B6]85]|84]83sa]81[B0 7978 77 |76]75]74 n
72 | 71 | 70| 69 | 68 | 67 | 66 | 65 | 64 | 63| 62| 61| 60| 50|58 | 57| 56 | 55 | 54 | 53| 52
50| 49 | 48 | 47 | 46 | 45| 44 | 43 | 42 | 41| 40|39 | 38| 37|36 | 35| 34133 32| 3130
(@[ & ® | © o023 22| 21| 20| 19] 18|17 [16]15({14[18[ 12|11 [10] 8|8 2| 1]
C28-1,28-2,028-3,028-4
C44

EFRF300!

MONITOR DTC STATUS ersnircy

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
HYUNDAI VEHICLE DIAGNOSIS ,
:Select model and year 1. MIL STATUS
»[H ENGINE 2.DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS FLAG : COMPLETE
b[il] DIAGNOSTIC TROUBLE CODES | 4, STATISTICCOUNTER : 1
Select FA(DTALJon the function bar | 5, ﬂ? HOUR AFTER DETECTION Qg ore
: FTER ERASURE OF DTC
|PART| |[ERAS
5. s 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.

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

procedure.

P Go to next step as below

COMPONENT INSPECTION  ceesasac

1. Ignition "OFF"

2. Disconnect injector connector

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

Temp.(C) Temp.(°F) Resistance (Q)

20 13.8 ~ 15.2 13.8 ~ 15.2
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1. Power
2. injsctor Control

X2614

4. s resistance within the specification?

» 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  eroasec

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

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

3. Has a problem been found?

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

P Go to "Power Circuit Inspection” procedure

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

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

Specification : Approx. B+




DTC TROUBLESHOOTING PROCEDURES FL -227

3. Is voltage within the specification?

B Go to "Control Circuit Inspection" procedure

B Check for a open in the power supply circuit between the main relay and the Injector.
Check for open or blown 10A injector fuse
Repair as necessary and go to "Verification of Vehicle Repair" procedure

CONTROL CIRCUIT INSPECTION  erosscce

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

Specification : Approx. 4~5V

2. Is voltage within the specification?

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

B Check control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ecoerseo

After a repair, itis 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"?

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

P Go to the applicable troubleshooting procedure.
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[DTC P0300 RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED |

GENERAL DESCRIPTION  esrs7om0

The Misfire monitor diagnostic is based on crankshaft rotation velocity variation. The ECM determines crankshatt rota-
tional velocity using the crankshaft position sensor and camsharft position sensor. When a cylinder misfires the crankshaft
slows down momentarily. By monitoring the crankshaft and camshatft 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 phenomencn from actual misfiring.

@TC DESCRE PTEQN E22FE234

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

ltem Detecting Condition Possible Cause
DTC Strategy

Calculation of engine roughness

e 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
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

Enable Conditions

® L] L] @ @ [ @ @
[ ] e o L]

Diagnostic Time = Continuous

SPECIFICATION  e2seoecs

Igniti d
Temp.(C) Temp.('F) Ignition primary coil (?) iy ?:; )n -
20 68 0.56 ~ 0.68 6-~8

MONITOR DTC STATUS  escozosr

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 REFAIRS 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

ls parameter displayed "History(Not Present) fault*?

NOTE

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

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

P Go to next step as below

MONITOR ACTUATION TEST easescsp

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.

Was each cylinder’s rpm drop within the same value?
YES

B Go to "Timing Inspection" procedure

B Cylinders with the least amount of RPM drop are not coniributing their share of power. Go to "Spark plug cable
Inspection" procedure.
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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.

2.

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 : 5.8kQ /m +20%

4,

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?

» Go to "Spark Plug Inspection " procedure

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

SPARK PLUG INSPECTION

Remove suspect cylinder's spark plugs

Visually/physicaliy inspect the following items:

- Damaged insulation, Worn electrodes, Qil or fuel fouled, Loose terminals and cracks
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)

- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

Was a problem found in any of the above areas?

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

B 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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P Visually/physically inspect the engine mechanical problem as below:
- Leaky or sticky valves or rings

- Excessive valve deposits

- Weak valve spring

- Leaking head gasket

if NG, repair as necessary and go to "Verification of Vehicle Repair" procedure
If OK, go to "Ignition Coil Inspection" procedure

P 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 :

Igniti d
Temp.(T) Temp.(°F) Ignition primary coil (Q ) o ’22;?55 )n "
20 68 0.56 ~ 0.68 6 -8

5.

Is resistance within the specified value?

B Go to "Timing Inspection" procedure

B 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.
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. s the signal waveform normal?

P Go to " Air Leakage Inspection " procedure

P 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 camshatft 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 ersaess

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,
If OK, go to next step
If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure
- Vacuum hoses for splits, kinks and improper connections.
- Throttle body gasket
- Gasket between intake manifold and cylinder head
- Seals between intake manifold and fuel injectors
- Exhaust system between HO2S and Three way catalyst for air leakage

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

B Go to "Fuel System Inspection" procedure

b Repair air leakage and go to "Verification of Vehicle Repair" procedure



DTC TROUBLESHOOTING PROCEDURES FL -233
'FUEL SYSTEM INSPECTION  eareesos

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/cow, 36~50 psi)

4. Is fuel pressure within the specified value?

¥ 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

B Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair” procedure

VERIFICATION OF VEHICLE REPAIR eeaccean

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"?

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

B 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  easeosos

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 eraseeco

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  essaooos

ltem Detecting Condition Possible Cause
DTC Strategy

@

Calculation of engine roughness

* Mass air flow above zero load curve
s Mass air flow gradient is in predetermined range
¢ Engine speed is in predetermined range
Enable Condition = Coolant temperature is in predetermined range e Faulty spark plugs,
nable Londitions e No relevant failure high-tension lead, or
 Throttle angle gradient is in predetermined range Ignition coil o
e No injector shut off e Incorrect valve timing
« No rough road ® U_neven compression
* Air leakage
Thresh- | pisfire= 12~50% within 200 rev. * Improper Fuel pressure
Casel) old Value or dirty fuel.
Di - i ) e Blocked/Leaking injectors
lagno e 200 revolution or 3*200 revolution i
sis Time = Leakage between cooling
system and cylinder
Thresh- . o i ,
old Value | ¢ Misfire > 1.3% within 1000 revolutions
Case2) D
iagno- . . . .
sis Time 1000 revolution or 4*1000 revolution

SPECIFICATION  eccearzs

Igniti
Temp.(C) Temp.('F) Ignition primary coil (Q) gn! |zr;"s¢(e:§)ndary

20 68 0.56 ~ 0.68 6 ~8
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" MONITOR DTC STATUS  ecesacan

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"?

NOTE

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

B Fault is intermittent caused by poor contact in the sensor's and/or 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.

B Go to next step as below
MONITOR ACTUATION TEST  es2rosca

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

~

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?

B Go to "Timing Inspection" procedure
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B Cylinders with the least amount of RPM drop are not contributing their share of power. Go to "Spark plug cable
Inspection" procedure.

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.

2.

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,

NOTE

Resistance should not be higher than 10,0009 per foot of cable. If resistance is higher than specification, replace
the cable

Is the displayed value within the specified value?

b Go to "Spark Plug Inspection " procedure

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

SPARK PLUG INSPECTION

1.

2.

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 plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)

- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

Was a problem found in any of the above areas?

B 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?

B Visually/physically inspect the engine mechanical problem as below:
= Leaky or sticky valves or rings

- Excessive valve deposits

= Weak valve spring

= Leaking head gasket

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure
If OK, go to "Ignition Coil Inspection” procedure

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

IGNITION COIL INSPECTION
1. lgnition "OFF"
2. lIgnition 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 :
Igniti d
Temp.{T) Temp.('F) Ignition primary coil (Q) g‘li“ 122“5 f,fg? any
20 68 0.56 ~ 0.68 6 ~8

5. s resistance within the specified value?

P Go to "Timing Inspection" procedure

P 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
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Fig. 1) The square wave signal shoula 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 sgna?(mgsqng tooth)

EFRF200N

3. s the signal waveform normal?

B 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.

(i) 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  esoerees

1.

Visually/physically inspect the air leakage in intake/exhaust system as following items,
If OK, go to next step

If NG, repair as necessary and go to "Verification of Vehicle Repair" procedure

- Vacuum hoses for splits, kinks and improper connections.

- Throttle body gasket

- Gasket between intake manifold and cylinder head

- Seals between intake manifold and fuel injectors

- Exhaust system between HO2S and Three way catalyst for air leakage

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

P Go to "Fuel System Inspection" procedure
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b Repair air leakage and go to "Verification of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION  ecsseera
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 Icle .
Specification : 250~350kPa(2.50~3.50 kg/cm, 36~50 psi)

4. s fuel pressure within the specified value?

b Check for poor connection between 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

B Repair as necessary refer to inspection noted as below and go to "Verification of Vehicle Repair" procedure

VERIFICATION OF VEHICLE REPAIR ersrioeo

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"?

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

P Go to the applicable troubleshooting procedure.
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[DTC P0315 SEGMENT TIME ACQUISITION INCORRECT |

COMPONENT LOCATION cssecoce

CKPS

EFRF005A

GENERAL DESCRIPTION ersoanee

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 easecest

The ECM sets DTC P0335 when the number of crankshatft teeth during one revolution is incorrect or crankshaft signal is
missing while camshaft signal is detected.

DTC DETECTING CONDITION  essrseea

ltem Detecting Condition Possibie Cause
DTC Strategy e Monitor segment time adaptation
* Engine speed is between 2000 and 3000 rpm o
Enable Conditions after finishing segment time adaptation * Misadjust crankshaft and
e No relevant failure camshaft pulley position
- e Faulty CKP sensor
Threshold Value » Segment adaptation value exceeds threshold value

Diagnostic Time > -
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SCHEMATIC DIAGRAM  eaopsesr
[Circuit Diagram] [Connection Information]
CKPS
ECM
T Terminal Connected to Funtion
2 - 1 Main Relay Power
181- Ground
. 2 ECM Terminal 81 Ground
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SIGNAL WAVEFORM AND DATA eosoeeso

EFRF300K

CH A 121.86aV DT: 92.56m8 CH B: 539.2m\ cH aA: 5.2 Y DT: 5.75a8 CH B: 338. in\
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4.7 U DT 6.79n8 CH B: 5.3
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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)

MONITOR DTC STATUS  esssoots

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

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

frame data or enable conditions

4. Read "DTC Status" parameter

EFRF200N

Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
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To naviate to the "DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
?rf E@&EHE - 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[3] DIAGNOSTIC TROUBLE CODES | 4, STATISTICCOUNTER : 1
:Select FA(DTALJon the function bar | 5 op HOUR AFTER DETECTI
6. OP.HOUR AFTER ERASUR
|PART| |[ERAS] [HELP] |

5. ls 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.

EFRF200D

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

procedure.

B Go to next step as below

COMPONENT INSPECTION

EDBADEC9

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

Start the engine and check for signal waveform whether synchronize with camshaft sensor or not and tooth is missing
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CH A: 121.8mV DT: 92.56nS CH B: 539.2Mk CH a: 5.2 U DT: 5.75mS CH B: 338.1imyCH A: 4.7 U DT: 6.75nS CH B: 5.3 U
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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 wsth 3~5 tooth of the CKP from one longer srgnal(mlssmg tooth)

EFRF200N

4. s the signal waveform normal?

B Go to next step as below

B Remove CKP and calculate air gap between sensor and flywheel/torque converter. Readjust as necessary and
go to next step.

L) 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") subiract "B" from "A"

B If fail to synchronize with CMP sensor, readjust timing system and go to next step.
B 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

TERMINAL AND CONNECTOR INSPECTION  ccroecar

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

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

3. Has a problem been found?

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

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

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"?

B 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 ~ RS ]

COMPONENT LOCATION  eacooens

Knock
sensor

EFRFO14A

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 DESCRIPTIQN E34EBSBE

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  esoreecs

ltem Detecting Condition Possible Cause
DTC Strategy e Plausibility. check
e Engine idle or part load condition
- * Engine rpm >2688 rpm e Open/short in signal or

Enable Conditions e Air mass >250mg/tdc ‘ground circuit
e No CKPS, CMPS & CAN communication error e Contact resistance in
o Integrated signal from knock sensor > 3V connectors

Threshold Value e Knock Signal - Noise Level < 0.08V ° Faulty knock sensor
+ Noise level < 0.1V or Noise level > 4.5V

Diagnostic Time e 100 rev.
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SCHEMATIC DIAGRAM  eoossran

[Circuit Diagram] [Connection Information]
knock Sensor ECM
. Terminal Connected to Funtion
—{21- Ground 1 ECM Terminal 21 Ground
[:] \ ‘ 2 ECM Terminal 22 Signal
122- Signal
[Harness Connector}
ECM
9493 ]o2lo1]oo]so]ss| 878 85]84]a3|gn]at]ao]7e] 7877 [76]75] 74 BB
72 | 71170 | 69| 68| 67 | 66 | 65 | 64 | 63| 62| 61 | 60| 50| 58 | 57 | 56 | 55 | 54 | 53 52
1 50 |49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41| 40| 39 | 38| 37 | 36 | 35 34 | 33 | 82 | 31| 30
28 |27 26 25|24 |23 | @ | @ 20] 1s] 18|17 16|15 141181211 ]10] 9 |8 | 71 2] 1]
co3 C44

EFRF300J

SIGNAL WAVEFORM AND DATA eiadsers

MONITOR DTC STATUS  esiran

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

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

4. Read "DTC Status" parameter

To naviate to the “DTAL"menu
[} HYUNDAI VEHICLE DIAGNOSIS
S&m model and vear 1. MIL STATUS

> ' 2.DTC STATUS: PRESENT
,ﬁgigat engine ‘ 3. DTC READNESS FLAG : COMPLETE
» [} DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER
‘Select F4(DTAL)on the function bar | 5, OP.HOUR AFTER D

| 8. OP.HOUR A

I
ETECTION OF DTC
2R ERASURE OF DTC

|PART| [ERAS]

EFRF200D

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

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

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

B Go to next step as below

TERMINAL AND CONNECTOR INSPECTION essra

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

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

3. Has a problem been found?

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

B Go to "Ground Circuit Inspection" procedure

NOTE

Go to proper wire harness inspection procedure refer to waveform as below

GROUND CIRCUIT INSPECTION  em2sicc
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. s resistance within the specification?

P Go to "Signal Circuit Inspection" procedure

B 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  eoeesorz

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. 0%

2) Is resistance within the specification?

B Go to next step as below

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

2. Check for short to ground in signal harness

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

Specification : Infinite

2) s resistance within the specification?

B Go to next step as below

P Repair as necessary and go to "Verification of Vehicle Repair" procedure.
3. Check for 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?

b Go to "Component Inspection” procedure

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

COMPONENT INSPECTION  eororie2

1.  Component resistance inspection

1) Ignition Off
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2) Disconnect knock sensor connector -

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

Specification : Approx. 5M2 at 20T (68°F)

2. OQutput 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?

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

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

VERIFICATION OF VEHICLE REPAIR esaaea

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"?

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

P Go to the applicable troubleshooting procedure.
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IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT |

COMPONENT LOCATION errrron

CKPS

EFRFO05A

GENERAL DESCRIPTION  espcesic

The Crankshaft Position Sensor (CKPS) is a hall effect type sensor that generates voliage 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 outpuis 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\‘on,e 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.

E?C DESCREPTION E8379D04

The ECM sets DTC P0335 when the number of crankshaft teeth during one revolution is incorrect or crankshatft signai is
missing while camshaft signal is detecied.

DTC DETECTING CONDITION  eresooea

ltem Detecting Condition Possible Cause
¢ To monitor failure in crankshaft signal during
DTC Strategy synchronization
Casel e Crankshaft acquisition synchronized » Open or short in signal,
Enablg ° 512rpm < Engine Speed ground or power Supp]y
Condi- ™ e  Engine running circuit
tions . . e Contact resistance in
Case3 » Crankshaft acquisition synchronized connectors
Casef e Missing or additional teeth found during e Damage to the connecting
one engine revolution flange/flywheel
Thresh- - ¢ Misadjust crankshaft and
Case2 = tooth period out of range i
old Value camshaft pulley position
= Number of tolerated missing/additional teeth * Faulty CKP sensor
Case3 : . .
exceeded during one engine revolution
Diagnostic Time * 5 rev.
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SCHEMATIC DIAGRAM

EBFIECAB

[Circuit Diagram)

CKPS

[Connection Information]

ECM - -
T Terminal Connected to Funtion
2 1 Main Rela Power
@-Gmund Y
2 ECM Terminal 81 Ground
3
[] @ G- signa 3 ECM Terminal 82 Signal
1
[———= Main Relay
[Harness Connector]
ECM
YaoV. 94 /9319291190189 88]87 86]85]84]83]&] 80|79l 78|77 |76 ] 75] 74 nn
AL 727170 | 6968|6766 65 64]63]|62|61]|60]}59|58]|57] 66| 55]54]53]52
50149148147 46|45] 44|43 [42]41] 403938 37|36 | 35| 34| 33 [ 32| a1 30 29
28 27|26 25[ 24 23 22| 21] 20] 19 18f 17| 16|15 1a]13|12] 11 0] s 8l 7][2} 1]
Cc29 C44
EFRF300K
SIGNAL WAVEFORM AND DATA  caoooeza

‘,H ﬁ 121 EMU DT

92.58a8 CH B: 539.2al

CH

5.2 ¥ DT:

5. 79a8

CH B: 338.

Ly

4.7 ¥ DI:

CH a:

6.79m8 CH B: 5.3 §

HOLD Zoon cuns ||1Em] [REcn[ |nENU]

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)

MONITOR DTC STATUS

E7DBAF1A

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

2.

frame data or enable conditions

Read "DTC Status" parameter

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
[} HYUNDAI VEHICLE DIAGNOSIS
> ENGINE | 2.DTC STATUS: PRESENT
:Select engine ' 3.DTC READNESS FLAG : COMPLETE

B[l DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select FA(DTAL)on the functionbar | 5, OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

|PART| |[ERAS|

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.

» 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.

B Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  eosarrro

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

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

Has a problem been found?

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

B Go to "Power Circuit Inspection” procedure
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POWER CIRCUIT INSPECTION eoerrcao

1. Ignition "OFF"
2. Disconnect CKP sensor connector
3. lIgnition "ON" & Engine "OFF"

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

Specification : Approx. B+

5. Is voltage within the specification?

» Go to "Ground Circuit Inspection" procedure

B 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  eecorosc
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?

P Go to "Signal Circuit Inspection" procedure

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

SIGNAL CIRCUIT INSPECTION eacriarc
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?

P Go to next step as below
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B Check for open or short circuit or poor connection. Repair as necessary and go to "Verification of Vehicle Repair”
procedure.

COMPONENT INSPECTION  esorzsss

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

CH 6 121.80V II!T:» 32-$Bﬁ3 ?H ‘B:_53‘9-2N'~1 CH A: 5.2 U DT: 5.75aS CH B: 338.1imY[CH A: 4.7 UV DI 6.75nS CH B: 5.3

'
PR

Zobm ix

i | éooﬁl | CURS lnénd || RECD| [MENU|

[ D onoﬁ| '[ni:no'] [RE&DI Inﬁuul

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

1D Eooﬁl CURS Inﬁndl I%mﬁ:clnl ‘| HENO

4. s the signal waveform normal?

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

» Remove CKP and calculate air gap between sensor and flywheel/torque converter. Readjust as necessary and
go to next step. ! ,

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 censaenr

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode
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2. Press F4(DTAL) and confirm that "DTC Readiness Flag" indicates "Complete". lf not drive the vehlcle thhm condl-
tlons noted in the freeze frame data or enable conditions :

3. Read "DTC Status" parameter

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

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

P Go to the applicable troubleshooting procedure.
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DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  excoon2s

Refer to DTC P0335.

GENERAL DESCRIPTION  exsreeer

Refer to DTC P0335.

DTC DESCRIPT!ON EDB38SAC

The ECM sets DTC P0336 when the crankshatft signal is missing while camshaft signal is detected.

DTC DETECTING CONDITION  eareoeer

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Plausibility check e Open or short in signal,
- : round or power supply
e e Engine running grour
Enable Conditions : . circuit
First active edge detected « 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
. Lo s Misadjust crankshaft and
Diagnostic Time ° 3 rev. camshaft pulley position
e Faulty CKP sensor

SCHEMAT'C DiAG RAM ED485217

Refer to DTC P0335.

SIGNAL WAVEFORM AND DATA es2see

Refer to DTC P0335.

MONITOR DTC STATUS  ecoscozs

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  esnoriac

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. k Has a pyroblem been found?
=3

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

P Go to "Component Inspection” procedure

COMPONENT INSPECTION  ensieses

Refer to DTC P0335.

VERIFICATION OF VEHICLE REPAIR esrscaic

Refer to DTC P0335.
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FUEL SYSTEM

MALFUNCTION(SINGLE SENSOR)

DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  esaoerc

®

d >

F £

S )
78

e
L HC

”~

CMPS

GENERAL DESCRIPTION  easoeess

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 0V. 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 camshaft signal is detected while crankshaft signal is detected, the ECM sets DTC P0340.

DTC DETECTING CONDITION eacosers

Enable Conditions

Crankshaft acquisition synchronized
First active edge detected

Case1 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
Diagnos- Case1 5 rev.
tic Time | Case2 3 rev.

ltem Detecting Condition Possible Cause
Case1 Plausibility check
DTC ; - - - .
Strategy | Case2 To monitor fe}llure in camshaft signal during
synchronization

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 essraces
[Circuit Diagram] [Connection Information]
CMPS
ECM Terminal Connected to Funtion
2 1 Main Rela Power
EQ-Ground Y
. 2 ECM Terminal 79 Ground
3
@ D [&o- Signal 3 ECM Terminal 80 Signal
1 )
- Main Relay
[Harness Connector]
ECM
94193|e2|o1|oofso]ses]|87[e6]85]84a]83]gn] 81 787776 [75] 74 n
727170696867 | 66| 65 64| 63 62| 61| 60| 58] 58|57 56| 55 | 54 | 53] 52 || 51
5049481474645 44| 43 42| 41| 40|39 38| 37|36 ] 35| 34] 33 | 32 | 31 30
28 [27]26 25 2423 22| 21| 20| 19| 18|17 | 16|15 14 {13 12| 11 i0] s el 7] 2 |
cos5 Ca4
'EFRF300L
SIGNAL WAVEFORM AND DATA  ecorsone

CH At 121.8nU

T: 92.58s08 CH B 539.2m\

ST
N
T
I
Zo'omixA : S

[zoot] [ENiS [mEro] [RECD] [MENU

 Fig.1

‘CH

Al

5.2 V BT

5.75nS

CH B: 338.1my

CH a

4.7 Y DT: 6.73n8 CH B:

5.3 4

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)

[zoon]

CURS

[mEMo] [RECD] [MENU]

Zo:om ix

Il 1oLy |

|zbonl [eh: [mEno] [rECD] [MENU]

MONITOR DTC STATUS

E486021B

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

2.
3.

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

Press FA(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
(il HYUNDAI VEHICLE DIAGHOSIS
»[iF] ENGINE | 2.DTC STATUS: PRESENT
:sam eﬁgiﬁﬂ . ———— N ﬂ 3 m@ : gﬁg?&ETE

»[%] DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
:Select FA(DTAL)on the function bar | 5, OP.HOUR AFTER DETECTION OF DTC
8. OP.HOUR AETER ERASURE OF DTC

|PART| |[ERAS|

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.

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

P Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  e7asoses

2.

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?

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

B Go to "Power Circuit Inspection" procedure
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POWER CIRCUIT INSPECTION  conratse
1. Ignition "OFF"

2. Disconnect CMP sensor connector

3. lIgnition "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?

B Go to "Ground Circuit Inspection” procedure

B Check for a open in the power supply circuit between the main relay and the CMPS
Especially check for open or blown 10A sensor fuse
Repair as necessary and go to "Verification of Vehicle Repair® procedure

GROUND CIRCUIT INSPECTION  esazess

1. Ignition "OFF"

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

Specification : Approx. 0Q

3. s resistance within the specification?

B Go to "Signal Circuit Inspection” procedure

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

SIGNAL CIRCUIT INSPECTION  epsnesy

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?

P Go to next step as below

P Repair as necessary and go to “Verification of Vehicle Repair® procedure.
2. Check for short to ground in signal harness

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

Specification : Infinite

2) Is resistance within the specification?

P Go to next step as below

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

P Go to "Component Inspection" procedure

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

COMPONENT INSPECTION  e1osesec

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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CH A 1_21.481«9 D_’l':' 9.2.$BQS QH VB:<53'9.2nk CH A: 5.2 V DT: 5.795nS CH B: 338.1mY[CH A: 4.7 VU DT: 6 75nS CH B 5.3 4

Zcom 1><

HOLD | Loonl msm [macnl tm:uu

Flg 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

4. Is the signal waveform normal?

> 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 e1sss007

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

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

3. Read "DTC Status" parameter

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

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

b Go to the applicable troubleshooting procedure.
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DTC P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE(SINGLE SENSOR)

COMPONENT LOCATION esosscce

Refer to DTC P0340.

GENERAL DESCRIPTION  exei7e

Refer to DTC P0340.

DTC DESCRIPTION  eacoznee

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  essazoss

ftem Detecting Condition Possible Cause
DTC Strategy e Plausibility check - Mechanical CVVT system error
e No CKPS & CMPS error e Contact resistance in
" » No eﬂgine Stop connectors
Enable Conditions » Reference position adaptation for active o Misadjust crankshaft and
CVVT Operaﬁon ﬁnished camshaft pu”ey position
Threshold Value » Actual CAM position exceeds threshold value ¢ Faulty CMP sensor
Diagnostic Time e sec.

SCHEMATIC DIAGRAM  esossess

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  easonrr

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 aproblem been fouhd?

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

B Go to "Component Inspection" procedure

COMPONENT INSPECTION  carsoses

Refer to DTC P0340.

VERIFICATION OF VEHICLE REPAIR csarossc

Refer to DTC P0340.
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK
1)

GENERAL DESCRIPTION  esecose

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  corscre

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

ltem 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 >74C(165°F)

Catalyst temp. model is in predetermined range
Vehicle speed is in predetermined range e Exhaust gas leaks

Mass air flow s in predetermined range s Faulty rear HO2S

11V< Battery voltage < 16 o Faulty three way catalyst
Lambda regulation active converter

In part load status
No relevant failure

Enable Conditions

-] @ ® @ @ @ @ @

Threshold Value o Emission level exceeds threshold value

Diagnostic Time e 20 Forced stimulation cycles

MONITOR DTC STATUS  eocreens

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 FA4(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 fo the "DTAL "menu
[l HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

1. MIL STATUS
2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE
b} DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
‘Select F4(DTALJon the functionbar | s op HOUR AFTER DETECTION OF DTC
6. OP.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.

B Fault is intermittent caused by poor contact in the sensor's and/or ECM’s connector or was repaire‘d 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,

b Go to "System Inspection” procedure

EXHAUST SYSTEM INSPECTION  ecororae

1. Visually/physically inspect the following conditions:
- Exhaust system between HO2S and Three way catalyst for air leakage
- Damage, and for loose or missing hardware:

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

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

P Go to "Rear HO2S Inspection " procedure
REAR HO2S INSPECTION

1. Visually/physically inspect the rear HO2S for the following conditions:
= Ensure that the HO2S is securely installed.(Pigtail and wiring harness not making contact with the exhaust pipe)
- Check for corrosion on terminals
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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?

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

b 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?

» 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 eneria

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

1.

2.

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

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

Read "DTC Status" parameter

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

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

B Go to the applicable troubleshooting procedure.
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DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
OPEN

COMPONENT LOCATION  caspszoc

\ st

g : PCSV
“{vﬂ a> ;@‘ <

EFRFQ20A

GENERAL DESCRIPTION esiarooo

The evaporative emission control system prevents hydrocarbon (HC) vapors frorh the fuel tank from escaping into the
atmosphere where they could form photochemical smog. Gasoline vapors are collected in the charceal 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 conirol circuit is open.

DTC DETECTING CONDITION  esraoait

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical Check
¢ BV < Battery voltage

¢ Open in PCSV harness

Enable Conditions « Ignition "ON"  Contact resistance in

- —— connectors
Threshold Value e Open in control circuit e Faulty PCSV
Diagnostic Time ¢ Bsec.

SPECIFICATION  esoacrrs

Temp.(C) Temp.('F) PCSV Resistance(Q )
20 68 19 ~ 22
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SCH EMATIC DIAGRAM EAE470E6

[Circuit Diagram] [Connection Information]

ECM

PCSV Terminal Connected to Funtion
2
{67- Control 1 Main Relay Power
X_HZE 1 ) 2 ECM Terminal 67 PCSV
Main Relay

[Harness Connector]

ECM

94]93 o201 |oo]ea[es]| 87 [e6|85]84]83]e2]si[80 797877 [76]75] 74 nﬂ
72 | 71| 70 | 69| 68 | @5 | 66 | 65 | 64 | 63 | 62] 61 605958575655545352
50 | 49| 48| 47| 46| 45[ 44| 434241 40|39 38| 37[36|35]34]33[32]31]30]/29]

28|27 ]| 26| 25124|23[22] 21) 20f 19] 18/ 1716 [15]14 (13| 12]11]10]| 0| 8

c20 c44
EFRF300M
SIGNAL WAVEFORM AND DATA cswocosse
CH A: © 13.2 U DT:1i98.00n%8 FREQ: 5.26 Hz
MIN:=192.9mU AQUE: 12.1 U HMaAX: 49.1 VU
FREG: 8.8 Hz DUTY: 1 ¥%
N B N : N H N : B N N H :
...... RO OO FTOOUSOVUNSOOOO VOO SO NS OO
Fig.1) Normal waveform with idle
EFRF200P

MONITOR DTC STATUS eieceers

NOTE

If any DTCs (or pending codes) are present, do ALL REPAIRS associated with those codes before proceeding with
this troubleshooting tree.

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

2. Press F4(DTAL) to select DTC information from the DTCs menu
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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
To naviate fo the “DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
»[7] ENGINE  2.DTC STATUS: PRESENT -
:Select engine  3.DTC READNESS FLAG : COMPLETE
P11 DIAGNOSTIC TROUBLE CODES ; ' 3 3 |
:Select F4(DTAL)on the function ber | 5, 0p HOUR AFTER DETECTION OF DTC
, OP.HOUR AFTER ERASURE OF DTC
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.

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

P Go to "Component Inspection” procedure

COMPONENT INSPECTION  eaowerc

1.
2.
3.

Ignition "OFF"
Disconnect PCSV connector

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

Temp.(TC) Temp.('F) PCSV Resistance(Q )

20 68 19 ~ 22
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Puy ok
"
o
«l

X4442

4. Is resistance within the specification?

P Go to next step as below

B 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  ecoerac

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

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

3. Has a problem been found?

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

» Go to "Power Circuit Inspection” procedure

POWER CIRCUIT INSPECTION  essraces
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?

B 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 cronsses
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?

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

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

VERIFICATION OF VEHICLE REPAIR epaceres

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"?

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

B Go to the applicable troubleshooting procedure
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DTC P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  ereececo

Refer to DTC P0444,

GENERAL DESCRIPTION  esirozca

Refer to DTC P0444.

DTC DESCRIPTION  erecairr

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  esrcorso

Item Detecting Condition Possible Cause

DTC Strategy + Electrical Check
6V < Battery voltage

e Short in PCSV harness

Enable Conditions « Ignition "ON" e Contact resistance in

: - — connectors:
Threshold Value s Short to ground or battery in control circuit e Faulty PCSV
Diagnostic Time ° Bsec.

SPECIFICATION  essasezs

Refer to DTC P0444.

SCHEMATIC DIAGRAM  zeozisc0

Refer to DTC P0444.

SIGNAL WAVEFORM AND DATA  eacosseo

Refer to DTC P0444.

MONITOR DTC STATUS  ecrseoer

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

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

4. Read "DTC Status" parameter
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1.4 AMBIENT CONDITIONS

To naviate to the “DTAL"menu
HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
»lF ENGINE 2. DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS FLAG : COMPLETE

b} DIAGNOSTIC TROUBLE CODES | 4. STATISTICCOUNTER : 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.

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

P Go to "Component Inspection" procedure

COMPONENT INSPECTION  easranor

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  coassrc

Refer to DTC P0444.

POWER SUPPLY CIRCUIT INSPECTION ecsoaec
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?

» Go to "Control Circuit Inspection" procedure

B Check for a open in the power supply circuit: Repair as necessary and go to "Verification of Vehicle Repair”
procedure

CONTROL CIRCUIT INSPECTION  eracousr

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

Specification : Approx. 5V

2. s voltage within the specification?

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

B Check control circuit for open or short. Repair as necessary and go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR eeseree0

Refer to DTC P0444.
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IDTC P0504 BRAKE SWITCH "A"/"B" CORRELATION

COMPONENT LOCATION  erotsesc

Brake switch

EFRF504A

GENERAL DESCRIPTION cxsssam

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 centrai position, causing the lamp to come on.Start the engine, depress the brake pedal with
approximately 120kg(1176.8N, 264.5 |b} 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  epooecoo

ECM sets DTC P0504 if the ECM detects signal of the brake warning lamp and brake switch are abnormal

DTC DETECTING CONDITION esssnens

ltem Detecting Condition Possible Cause
. P|aUSIbI|!'[y CheCk between Bl‘ake nght SW|tCh(BLS) e Open or Short Circu]t in
DTC Strategy and Brake Test Switch(BTS) harness
Enable Conditions ° Ignition "ON" ¢ Poor connection in
— connectors
Threshold Value s Time for BLS activation- BTS activation > 10sec. « Faulty brake warning lamp
Diagnostic Time « 1.2sec. or brake test switch
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SPECIFICATION  eserocces

Test Condition Brake warning switch Brake test switch
Depressing brake pedal Battery voltage Approx. 0OV
Releasing brake pedal Approx. 0OV Battery voltage

SCHEMATIC DIAGRAM  eccesaon

[Circuit Diagram] [Connection Information]
Terminal Connected to Funtion

1 ECM Terminal 83 | Brake Warning SW
Junction 4o o1 83 Brake Warning SW -
Block 2 Junction Block Power

e 3 74 Brake Test SW
3 ECM Terminal 74 Brake Test SW
4 Junction Block Power

[Harness Connector]

ECM
t 94 ]93] 9291|9089 88 67 8685|648 |ez|6l|80]70]78]77|76]75] @] 73] HH
o) 1 72 | 711 70| 69| 68| 67 | 66| 65 ] 64 | 63| 62| 61 | 60 | 59| 58 | 67| 56 | 55 | 54 | 53 | 52 || 51 |
50 | 40| 48| 47 | 46| 45| 44 | 43 | 42| 41| 4039|3837 36 |35] 34|33 32131 {30
4 3 28 |27 | 26 | 25 |24 |23 | 22 [ 21} 20| 19 18[ 17 [ 16[15[14af13]12] 11 10f s | 8
E62 c44

EFRF300X

SIGNAL WAVFORM AND DATA  eroasrer

CH A: 12.1 V DT: 1.39 8

¥ .

cu 'g;_g [MEMO | | RECD | 'l HEND .l

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 erassrs

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
;ﬁf‘i{‘ Wﬁﬁ&f ?Eﬁiﬂiﬁ DIAGNOSIS
»[i7] EN - 2.DTC STATUS: PRESENT :
ﬁﬁ%@ﬁ‘k gﬁgiﬁa 3. DTC READNESS FLAG : COMPLETE

b [l DIAGNOSTIC TROUBLE CODES | 4, STATISTICCOUNTER : 1
:Select F4(DTAL)on the functionbar | 5 op HOUR AFTER DETECTIC
6. OP.HOUR AFTER ERAS

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

NOTE

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

B 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

P Go to next step as below

CHECK BRAKE TEST SWITCH
1. Ignition "OFF"

2. Disconnect ECM harness connecior

©

Ignition "ON" & Engine "OFF"

4. 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. 0V
Releasing brake pedal Battery voltage

5. Is voltage within the specification?

» Go to next step as below

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

CHECK BRAKE WARNINGIV 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. s voltage within the specification?

P Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  epszacce

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

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

3. Has a problem been found?

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

B 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.

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"?

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

B Go to the applicable troubleshooting procedure.
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[DTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

COMPONENT LOCATION  ensvzrro

ETC body

EFRFO15A

GENERAL DESCRIPTION  &ssrocss
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  eocosean
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 erscepa

ltem Detecting Condition Possible Cause

s Monitoring high deviation between Target Idle

DTC Strategy Speed and Actual Engine Speed

e |dle speed controller active e Restriction in intake or

¢ 11< Battery voltage <16 exhaust system

* Vehicle speed=0 s Carbonustment of the
Enable Conditions ¢ After engine start > 2sec. accelerator cable

¢ Air mass flow <240 mg/stk e Contact resistance in

e 74°C(165°F)< Coolant Temp.<143C(289°F) connectors

s Flow from Canister purge valve < 1kg/h o Faulty ETC system
Threshold Value o Engine Speed - Nominal ldle Speed < 100rpm

Diaghosﬂc Time e 5sec.




DTC TROUBLESHOOTING PROCEDURES FL -283
MONITOR DTC STATUS  esrseomn

NOTE

If any TPS, MAFS, ETC or APS codes are present, do ALL REFAIRS associated with them before proceeding with
this troubleshooting tree.

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

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

4. Read "DTC Status" parameter

3$4 mw W z

To naviate to the "DTAL"menu
[} HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
»{iH ENGINE 2.DTC STATUS: PRESENT
« 3. DTC READNESS m& Q@gm&m
4. STATISTIC COUNTER

5. ﬂf%ﬁmﬁ% k

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.

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

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

P 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.

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

3. Has a problem been found?

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

P Go to next step as below

COMPON ENT |NS‘PECT|0N’ E6F1DF30

1. Start engine and check proper operation of the ETC motor and TPS1 &2
SPECIFICATION :

CH ﬂ ?17 4nU DT 1.1i3 S CH B: 4.4 4 |CH A: 121.6mV DT: 1.51 8 CH B: 8.3 Y |CH A 13.5 V DT: 1.54 8 CH B: 1.2 4
: T I MIN:=298.1nU AVE:- 88.5nV HNMAKX: 749.6mV | IMIN: 13.1 U AVE: 14.8 V HaX: 14.6 V
NIN - 38 1nU AVE: 3.8 V HMAaK: 14.1 V| [MIN: 748.3mV AVE: 13 3 U HQX 15.6 U

1 bt ] P

'
L
Zoom 1x : Zoum ix Zoom lx

_MIZOOHIMME"OHRECDJlnENUI _MIzoonJ |I‘IEI10HRECDHNENU] _mu:oonl ‘|HEHO||BECDHHENU|

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

EFRFSO1E
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2.

Has a problem been found?

P 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.

NOTE

Itis necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

B 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. > 5.3C(41.5°F) & 5.3C(41.5°F) < Engine Coolant Temp.
< 99.8T(211.6°F)

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 esicess

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

i.
2.

Connect scan tool and"srelect "Diagnostic Trouble ques(DTCs)":mod'e

Press F4(DTAL)'andi"corrifirm: that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within condi-
tions noted in the freeze frame data or enable conditions i i , T N

Read "DTC Status" parameter

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

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

» Go to the applicable troubleshooting procedure.
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[DTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

COMPONENT LOCATION eanrares

Refer to DTC P0506.

GENERAL DESCRIPTION esocaoes
Refer to DTC P0506.

DTC DESCRIPTION  eoeserre

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  eocassce

ltem Detecting Condition Possible Cause
° Monitorihg high deviation between Target Idle ‘
DTC Strategy Speed and Actual Engine Speed

e |dle speed controller active . ‘
o 11< Battery voltage <16 e A stuck or binding throttle
e Vehicle speed=0 plate

Enable Conditions o After engine start > 2sec. * Air leakage _
o Air mass flow <240 mg/stk ¢ Contact resistance in
e 74°C(165°F)< Coolant Temp.<1437C(289°F) connectors
e Flow from Canister purge valve < 1kg/h ° Faulty ETC system

Threshold Value ¢ Engine Speed - Nominal Idle Speed > 200rpm

Diagnostic Time e 5sec.

MONITOR DTC STATUS  ewpesoc

Refer to DTC P0506.

AIR LEAKAGE INSPECTION  esarisor

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?

b Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  e7osc

Refer to DTC P0506.

COMPONENT INSPECTION  ezxencse

Refer to DTC P0506.

VERIFICATION OF VEHICLE REPAIR eicares

Refer to DTC P05086.
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FUEL SYSTEM

DTC P0551 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION

GENERAL DESCRIPTION

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 conirols the idle speed control motor by using the voltage signal from the power steering pressure switch.

DTC DESCRIPTION

E13253AC

ECM sets DTC P0551 if the ECM detects signal exceeds the possible range of a properly operating sensor

DTC DETECTING CONDITION

E9E3ESCD

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Plausibility check

Enable Conditions

e Engine running

Threshold Value

e Signal exceeds threshold value

Diagnostic Time

e Poor connection in
connectors

e Faulty power steering
pressure sensor
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SCHEMATIC DIAGRAM  errasens
[Circuit Diagram] [Connection Information]
Power Steering Pressure Sensor ECM
3 Terminal Connected to Funtion
48- Power
1 ECM Terminal 30 Ground
2 [g2- signal 2 ECM Terminal 52 Signal
: ! [5o- Ground 3 ~ ECM Terminal 48 Power
[Harness Connector]
ECM
.-- ~
94 {83 192]91]90|89|88 |87 |86|85{84|83|82|81(8079|78|77|76]|75]74}}73 5
72|71 70| 69| 68|67 ] 66| 65| 64| 63] 62|61 60[59]58]57]56]55][54] 53 n-
50 | 49 47| 4645|4443 |42 41| 40|39 38|37 |36 | 35]|34]33 |32 31| | 29] n
28 |27 |26 | 25|24 |23 )22 ) 21] 20| 19] 18{17 1161514 | 13| 12| 11| 10| 8 | 8 nn
E61 c44
EFRF300P
SIGNAL WAVEFORM AND DATA esarsom
CHA: 3.8V DT: 4.188 FREQ: 0.24 Ho
MHIN:- 4.6 U aVE: 1.2 U Hax: 3.9y
FREQ: 8.88 Hz DUTY: 8 %
ix : N : : : : : : : : :
JB7 [zoon| [eIS [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

ifany TPS, MAFS or IAC Valve circuit codes are present, do ALL REPAIRS associated with them before proceeding
with this troubleshooting tree.

E1205C19

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
To naviate to the "DTAL"menu
[} HYUNDAI VEHICLE DIAGNOSIS
biF] 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
v | 8 OP.HOUR AFTER ERASURE OF DTC
|PART| [ERAS] i
EFRF200D
5. Is parameter displayed "History(Not Present) fault"?

TERMINAL AND CONNECTOR INSPECTION

1.

NOTE

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

- Present fault : DTC is occurring at present time.

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

P Go to next step as below

E3ABBBBD

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?

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

COMPONENT INSPECTION  esaossar

1.

Warm up the engine to normal operating temperature

2. Check the signal waveform referring to below figure.
CH A1 3.8 U DT: 4.16S FREQ: ©.24 Hz
MIM:= 4.6 U AUE: 1.2U HMa¥: 3.9V
FREQ: 8.8 Hz DUTY: @ %
R PO I I N N O R
98T |zoon| [[e03S [1EMO] [RECD | [MENU]
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?

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

B 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 eessier

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

1.

2.

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

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

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

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

B Go to the applicable troubleshooting procedure.
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DTC P0552 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT
LOW INPUT

COMPONENT LOCATION  essssrre

EFRFO03A

GENERAL DESCRIPTION  essoeanr

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 esassti

ECM sets DTC P0552 if the ECM detects signal lower than the possible range of a properly operating sensor

DTC DETECTING CONDITION carraro

ltem Detecting Condition Possible Cause
DTC Strategy

Open in power circuit
Open or short to ground
in signal circuit

e Poor connection in
Threshold Value ¢ Signal voltage < 0.1V connectors

' L e Faulty power steering
Diagnostic Time ° - pressure sensor

Electrical Check;

Ignition "ON"
Engine running

Enable Conditions
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SCHEMATIC DIAGRAM  eotoesr
[Circuit Diagram] [Connection Information]
Power Steering Pressure Sensor ECM
3 - Terminal Connected to Funtion
L2 Power 1 ECM Terminal 30 Ground
I I [52- signal 2 ECM Terminal 52 Signal
: ! [30- Ground 3 ECM Terminal 48 Power
[Harness Connector]
ECM
94]03]92]91]o0]89] 88|87 86]85]84[83][ex]81]s0|79[78 77 |76]|75]|74
72 71| 70| 69|68 | 67| 66| 65 | 64| 63| 62 ] 61 [ 60] 59|58 | 57| 56 55 | 54 | 53 f
50|49 | @ | 47 | 46 | 45| 44 | 43 |42 | 41|40 30|38 37|36 |35[ 3433 32 31€
o8| 27126 25| 24123221 21 20] 19] 18/ 1716|1514 1183|1211 110] 9 8
E61 ca4
EFRF300P
SIGNAL WAVEFORM AND DATA coirse
CH A: 3.8 U DT: 4.16S FREQ: 8.24 Hz
MiN:= 4.6 U AVE: 1.2 ¥ MAX: 3.g v
FREQ: .88 Hz DUTY: B X
ZO;‘-*mliX.E::EEEEEEEE
ey [zoon| [ENS [nENMo| [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  esoiosee

| NOTE

If any TPS, MAFS or IAC Valve circuit codes are present, do ALL REPAIRS associated with them before proceeding

with this troubleshooting tree.

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

- To naviaie to the "DTAL "menu
L1l HYUNDAI VEHICLE DIAGNOSIS
:Select model and year

bl ENGINE
:Select angirse

1.4 AMBIENT CONDITIONS

1. MIL STATUS
 2.DTC STATUS: PRESENT

| 6.OP.HOUR AFTER ERASURE OF m

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.

EFRF200D

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

P Go to next step as below

POWER CIRCUIT INSPECTION easarans

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?

B Go to "Signal Circuit Inspection"procedure
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B Check for an open in the power circuit. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  erzrosea
1. Check for open circuit

1} lIgnition "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) Is resistance within the specification?

P Go to next step as below

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

2. Check for short to ground

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

Specification : Infinite

2) s resistance within the specification?

B Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  costzea

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

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

3. Has a problem been found?

B Repair as necessary and go to "Verification of Vehicle Repair" procedure
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P Go to next step as below

COMPONENT INSPECTION  esnci0s

1. Reconnect the connectors and start engine

2. Check the signal waveform referring to below figure.

CH A 3.8V DI: 4,188 FREG: 8.24 Hg
MIN:- 4.6 U AUE: 1.2 ¥ HMaX: 3.9 U
FREQ: B.88 Hz DUTY: @ %

Zo;:vm: ix

o I

Fig. 1) Signal "OFF"(Steering wheel:Str'aight ahead) — "ON"(Steering wheel=Turned) :
Output voltage increases(Approx. 1.2V — 3.9V)

EFRF200Q

3. s waveform within the specification?

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

P 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 casesoes

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

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

P Go to the applicable troubleshooting procedure.
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DTC P0553 POWER STEERING PRESSURE SENSOR/SWITCH CIRCUIT
HIGH INPUT

COMPONENT LOCATION  erzsrios

Refer to DTC P0552.

GENERAL DESCRIPTION ereoocre

Refer to DTC P0552.

DTC DESCRIPTION esseeano

ECM sets DTC P0553 if the ECM detects signal higher than the possible range of a properly operating sensor

DTC DETECTING CONDITION  eorsissa

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Electrical Check o Short to power in sign‘al
e Ignition "ON" circuit

Enable Conditions ¢ Poor connection in

¢ Engine running

- connectors v
Threshold Value « Signal voltage > 4.7V o Faulty power steering
Diagnostic Time e - ' pressure sensor

SCHEMATIC DIAGRAM ecrpsse2

Refer to DTC P0552.

SIGNAL WAVEFORM AND DATA  esespors

Refer to DTC P0552.

MONITOR DTC STATUS  eosresoa

Refer to DTC P0552.

TERMINAL AND CONNECTOR INSPECTION  e1apsece

Refer to DTC P0552.

SIGNAL CIRCUIT INSPECTION  eascees
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

B Go to next step as below

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

GROUND CIRCUIT INSPECTION  eeesese

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. s resistance within the specification?

P Go to next step as below

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

COMPONENT INSPECTION  ezs2ras0

Refer to DTC P0552.

VERIFICATION OF VEHICLE REPAIR eorasces

Refer to DTC PO552.
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IDTC P0560 SYSTEM VOLTAGE

COMPONENT LOCATION  eocreraz

- | — Main relay

T e
C>J\/ v /é—}
T

T S o=y

Fuel pump relay

1D
WS SNE,

EFRFO18A

GENERAL DESCRIPTION  ecoosas

The ECM provides ground to one side of the coll 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 eseraces

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  erseazer

ltem Detecting Condition Possible Cause
DTC Strategy s Check main relay for switching ON/OFF time -
e ignition "ON"
Case1 ¢ Ignition SW. voltage >10V
¢ Time after Ignition "ON" > 0.05sec.
Eganglﬁ Case2 e Power Latch Phase has run out after Key-Off
tions : Fiﬁtfry vol;age >1i-</4v ° Open or short circuit
Case3 gnition voitage > 1v ~» Poor connection in
» Time after ignition "ON" > 0.3sec. connectors
* No Actuator Test mode for Main Relay with Scan Tool
Caset e Ignition "ON" & Battery voltage <'6V' '
Thresh-
old Value | Case2 e After power latch & Battery voltage > threshold
Casel3 ¢ Battery voltage - Ignition voltage > threshold

Diagnostic Time e 0.2sec.
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SCHEMATIC DIAGRAM  esesoss

[Circuit Diagram] [Connection Information]
Sensors & ECM
Battery Actuators Terminal Connected to Funtion
T Main Relay I 87 - Power Supply
30| ey % Power 87 ECM Terminal 4 Power
8 8 [64- Contral 30 Battery Power
86 ECM Terminal 64 Control
85 Battery Power

[Harness Connector]

ECM
94 93] o291 Joo[8o[es |87 {ec|85]8a]a3lap|sileo| 797877176 | 75] 74 nﬂ
72 | 71| 70 | 69 | 68 |67 66 | 65 | @ | 63| 62| 61| 60| 50| 58 | 57 | 56 | 55 | 54 | 53| 52 || 51 n
50|49 148 | 47| 46 | 45| 44 | 43 | 42| 41| 40 30{ 381 37|36 [ 35| 3433 [32]31]30][29]
28 | 271 26| 25| 24 | 23| 22| 21| 20] 19] 18] 17 ] 16] 15 14 1812 11110l 9] 8 || 7L 2l 1|
Céa4

EFRF300Q

MONITOR DTC STATUS esosseec

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

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

4. Read "DTC Status" parameter

To naviaie io the "DTAL "menu
[7] HYUNDAI VEHICLE DIAGNOSIS |
:Select model and year | 1. ML sTATUS
q02 ENGINE | 2.DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

»[i] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1 |
:Select FA(DTAL)on the funclionbar | 5 Op,HOUR AFTER DETECTION OF DTC

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

EFRF200D

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

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

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

B Go to next step as below

COMPONENT INSPECTION  ecaseacc

1. Ignition "OFF"

2. Remove the main relay

3. Apply 12V and a ground to 86 and 85 of the main relay(Component side)

4. Check if the main relay works well when it is energized. (If the main relay works normally, a clicking sound can be
heard.)

5. Does the main relay operate normally?

P Go to next step as below

B 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  osscass

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

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

3. Has a problem been found?

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

P Go to next step as below
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POWER CIRCUIT INSPECTION  eroreean

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. s voltage within the specification?

1. With ignition "OFF", disconnect ECM connetor
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.

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

CONTROL CIRCUIT INSPECTION  esrizoes

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) s resistance within the specification?

» Go to next step as below

P Repair as necessary and go to "Verification of Vehicle Repair" procedure.
2. Check for short to 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?

B Go to next step as below

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

3. Check for open in control harness

1) Measure resistance between terminals 86 of the relay connector and 64 of the ECM harness connector

Specification : Approx 0Q

2) s resistance within the specification?

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

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

VERIFICATION OF VEHICLE REPAIR eorsarrs
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"?
P System performing to specification at this time. Clear the DTC

B Go to the applicable troubleshooting procedure
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IDTC P0562 SYSTEM VOLTAGE LOW I |

COMPONENT LOCATION eoseeets

Refer to DTC P0560.

GENERAL DESCRIPTION csonncer

Refer to DTC P0560.

DTC DESCRIPTION  eesoosse

ECM sets DTC P0562 if the ECM detects system voltage lower than the possible range of battery voltage.

DTC DETECTING CONDITION  ess7seon

item Detecting Condition Possible Cause

DTC Strategy ¢ Diagnostic Time

s |gnition key ON
g e Poor connection in

Enable Conditions ¢ Engine running
s Vehicle speed > 10km/h(6mph) connectors L
e Faulty charging system
Threshold Value e Battery voltage < 10V

Diagnostic Time 240sec.

SCHEMATIC DIAGRAM espsiran

Refer to DTC P0560.

MONITOR DTC STATUS  enarses

[Lg) NnoTE

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 FA(DTAL) to select DTC information from the DTCs menu

3. Confirmthat "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditions noted i 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
[3] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
bli7] ENGINE 2. DTC STATUS: PRESENT
:Select engine 3. DTC READMNESS FLAG : COMPLETE

[l DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
‘Select F4(DTAL)on the function 5.O0P.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

[PART] [ERAS]

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 fime.

B 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

P Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  ecoscens

1.

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

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

Has a problem been found?

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

P Go to "Charging System Inspection" procedure
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CHARGING SYSTEM ezrmooie

1. Check battery condition and Generator output

2. Are battery conditions and Generator output both okay?

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

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

VERIFICATION OF VEHICLE REPAIR esocios

Refer to DTC P0560.
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|DTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION  eeraraco

Refer to DTC P0560.

GENERAL DESCRIPTION ersarse

Refer to DTC P0560.

DTC DESCRIPTION  ecasoces

ECM sets DTC P0563 if the ECM detects system voltage higher than the possible range of battery voltage.

DTC DETECTING CONDITION eoossesc

ltem Detecting Condition Possible Cause
DTC Strategy = Battery voltage check

¢ Ignition key ON o
Enable Conditions » Engine running * Poor connection in

e Vehicle speed > 10km/h(6mph) connectors

¢ Faulty charging system

Threshold Value « Battery voltage >16V
Diagnostic Time e 240sec.

SCHEMATIC DIAGRAM  esasasco

Refer to DTC P0560.

MONITOR DTC STATUS e

Refer to DTC P0562.

TERMINAL AND CONNECTOR INSPECTION  cosseers

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

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

3. Has a problem been found?

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

B Go to "Charging System Inspection" procedure
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CHARGING SYSTEM essesso0

1. Check battery condition and Generator output

2. Are battery conditions and Generator output both okay?

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

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

VERIFICATION OF VEHICLE REPAIR  eorassce

Refer to DTC P0560.
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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 DESCR!PTHON E2CBCS1C

ECM sets DTC P0564 if the ECM detects signal from switch exceeds threshold value.

DTC DETECTING CONDITION  eseascrc

ltem Detecting Condition Possible Cause
Caset = Check invalid voltage range
DTC " Case2 | « Check SET/COAST switch stuck
Strategy

Case3 e Check RES/ACC switch stuck

¢ |gnition ON

Enable Conditions ; ;
e Engine running

Casel e Voltage from Cruise switch > 4.8V for more than
30sec. or Voltage from cruise switch is out of range

e Open or short in harness

Thresh- | o e In no cruise active condition, voltage from - ¢ Poor connection in
old Value cruise switch is in “ SET/COAST” range ~connectors .
for more than 60sec. : e Faulty cruise remote

control switch

Case3 ¢ In no cruise active condition, voltage from cruise
switch is in “ RES/ACC” range for more than 60sec

Casel |, 3ygec.
Diagnos-
tic Time Case2 e Blsec.
Case3

e 61sec.
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SCHEMATIC DIAGRAM  eseorerr

[Circuit Diagram] [Connection Information]
o {mﬂ(mﬁ . Terminal Connected to Funtion
{ 1 ECM Terminal 58 Cruise control SW
Horn Ry e ] 2 ECM Terminal 59 SW Ground
[Harness Connector]
ECM
94]93]92[o1]o0f89| 88|87 [86]|85|84/83 g2 |[81|80[79]78[77]|76]75 74
72 |71 |70 | 69 68 67| 66| 65 | 64| 63| 62| 61|60 @ [@ [57] 56 55 |54 ] 53] 52 Bln
50|49 [ 48] 474645 44| 43| 42| 41] 4030|3837 ]36]35]34]33]32]31]30
2612726 | 25| 24 | 23 | 22| 21| 20] 19] 18] 17} 16| 15|14 [13] 2] i el ol el 74121 1] |
Cé44
EFRF103J
SIGNAL WAVEFORM  eoceeen
cH njjz. 0 VLRI
~~~~~~~ : Control Switch
...... ; q
| _[E85] [zoon| [curs] [nEMo] [RECD] [HENU]
1: Releasing switching nobe
2: Depressing switching nobe
EFRF901F

MONITOR DTC STATUS  essocaor

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

'Fb navists to the ”l‘?ﬁwﬁmﬁ

1. MIL STATUS
2.D7TC STATUS: PRESENT
3. &W ﬁﬁm&% m&

ﬁ W«?ﬁ%iﬁ& AF

6, OP.HOUR Al

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

(i) noTE

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

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

P Go to next step as below

POWER CIRCUIT INSPECTION  copaser
1. Ignition "OFF"

2. Disconnect multi-function switch connector
3. Ignition "ON" & Engine "OFF"

4

Measure voltage between terminal 6 of the multi-function switch harness connector and chassis ground

Specification : Approx. B+

5. Is voltage within the specification?

B 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  esereess

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. 0%

5. s resistance within the specification?

B Go to "Control Circuit Inspection"procedure

B 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  esrcacos
1. Ignition "ON"

2. Measure the voltage between terminal 58 of the sensor harness connector and chassis ground while depressing
switching nobe o

Specification : Approx. B+

3. Is voltage within the specification?

b Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  escecrez

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

b Go to "Charging System Inspection” procedure

COMPONENT INSPECTION  eorso020
1. lIgnition "OFF"

2. Measure cruise remocon switch resistance as follows.(Component side)

SPECIFICATION
Terminal Condition Resistance
182 Depressing Main SW 3.9kQ + 5%
Depressing Cancel SW o
1&3 Depressing Set/Coast SW 220Q + 5%
Depressing Resume/Accel SW 910Q =+ 5%

3. Is resistance within the specification?

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

B 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.

VERIFICATION OF VEHICLE REPAIR csseosre

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"?

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

P Go to the applicable troubleshooting procedure.
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[DTC P0600 CAN COMMUNICATION BUS | ]

GENERAL DESCRIPTION e2is0807

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  eeirrers

The ECM determines CAN commuication error and sets DTC P0800 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 eorreese

ltem Detecting Condition Possible Cause
DTC Casef e Check CAN message transfer status
Strategy | Case2 ¢ No Message coming from TCM
Enable Conditions ) Battf-:-ry voltage > 10V e Open or short in CAN line
* Engine speed ) 30 rpm  Poor connection in
Thresh- Casel e No message connectors
old Value | Case2 » No message during 100ms * Faulty ECM
Diagnos- | Caset e 1sec.
tic Time | Case2 ° 0.1sec.

SCHEMATIC DIAGRAM  cssseres

[Circuit Diagram] [Connection Information]
ECM
ECS {78- CAN(Low) Terminal Connected to Funtion
1 ECM Terminal 77 CAN(HIGH)
ESP ) 2 ECM Terminal 78 CAN(LOW)
ABS

[77- cAN(High)

[Harness Connector]

5419302 o100 898867 66| 65]84]83]an]81[80] 70| @& [76]75]74 nn
72 171 |70 69| 68|67 | 66| 65 | 64 | 63| 62} 61| 60| 5958 |57 66 55 54 ]53]52

50| 49 | 48| 47 | 46 | 45| 44 | 43 | 42| 41| 40| 39| 38| 37|36 [35] 34 [ a3 [ 32 | 31| 30][29] a
28 |27 | 26| 25| 24 |23 |22 ] 21] 20] 19] 18|17 16|15 |14 [13[ 12| 11[10] 9| 8 2 ][ 1]

EFRF300T
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SIGNAL WAVEFORM AND DATA  ersssces

H A 18 n8 H EN1.8 |
MIN: 2.4 U AVE: 2.5 U HaH:
MIM: 1.2 U avE: 2.4 U Ha¥: 2.6 Y

R I
3] [zoon| |curs| [nENM0 | [RECD] [MENU]

Fig.1) Normal waveform with ignition ON

EFRF200S

MONITOR DTC STATUS  esesooss

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

?ﬁxaﬁﬁaﬁateiﬁé‘ifﬁﬁ&?aﬁmma
[} HYUNDAI VEHICLE DIAGNOSIS
»[H ENGINE 2, DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS FLAG : COMPLETE

P[] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select FA(DTAL)on the function bar | 5, OP.HOUR AFTER DETECTION OF DTC

EFRF200D

UJ| NOTE

- History (Not Present) fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.
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P Fault is intermittent caused by poor contact in the sensor’s and/or the 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

B Go to next step as below
CAN HIGH LINE INSPECTION
1. lgnition "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. 110~130%

4. s resistance within the specification?

B Go to "Component Inspection” procedure

B 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. 10~15kR

2) Is resistance within the specification?

b Go to next step ad below

P 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. 10~15k&

2) Is resistance within the specification?
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P 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 esai72a0

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

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

3. Has a problem been found?

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

P Go to "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>

el re i 75 | 74 | 78
56| S5H 54 ] salse
a8 Jaa [ a3l 52 [ 31 ] 30
12| 1l t0]el8

@

Talely

|
wlafo
“Jotn

Ze1%|s

[o4 }o3 o1 88|87 |es]asfea]ea
7 69 ssleslesdealea]er
a8 a7 73 IR 7 R ) D
5 {27 25 2] 21

X6008

2. s resistance within the specification?

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

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

B 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°C(41.5°F) & 5.3T(41.5°F) { Engine Coolant
Temp. < 99.8C(211.6°F) \ ‘

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

VERIFICATION OF VEHICLE REPAIR ececsrs0

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"?

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

» Go to the applicable troubleshooting procedure.
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ERROR

DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)

COMPONENT LOCATION  ezsaorss

GENERAL DESCRIPTION  eossioes

EFRFO08A

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

EOBBSF7B

The ECM monitors RAM areas and communication connections between microcontroller and output drivers and sets DTC
P0605 if failure is detected.

DTC DETECTING CONDITION

E6BO34EB

ltem

Detecting Condition

Possible Cause

DTC Strategy

¢ ECM internal process monitoring

Enable Conditions

Ignition "ON"

Threshold Value

ECM internal error

Diagnostic Time

Continuous

e Poor connection in
connectors
¢ Faulty ECM

MONITOR DTC STATUS  esevocee

—A

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

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

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



FL -322 : FUEL SYSTEM

1.4 AMBIENT CONDITIONS

To naviate to the "DTAL " menu
[il] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
| 2.DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS FLAG : COMPLETE

»[] DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
‘Select F4(DTALJon the functionbar | 5 Op.HOUR AFTER DETECTION OF DTC
8. OP.HOUR AFTER ERASURE OF DTC

[PART| [ERAS]

EFRF200D

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

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

B 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

B Go to next step as below

BACK UP VOLTAGE INSPECTION
1. Ignition "OFF"

2. Disconnect ECM connector

L

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?

B 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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B 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 cwmuers

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" paramster

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

» Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

|DTC P0625 GENERATOR FIELD/F TERMINAL CIRCUIT LOW

]

COMPONENT LOCATION  ereez0es

Alternator

GENERAL DESCRIPTION  erro6ae

EFRFO02A

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

ESECABOF

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 e1aoes77

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical Check
Casel.2 | « Time after ignition "ON" > 0.1sec.
Enable ¢ |gnition "ON" & Engine "ON
Condi- s No alternator error during engine stop
tions Case3 e Battery vo!itage {18V
: ggoc <7$’r|\:gm§ %p eeld(rtp1n_1) <4000 ¢ Short to battery in harness
( ) oolant temp. e Poor connection in
Casel e Alternator load > 35% connectors
Thresh-
old Value CaSez e A“erna’[or IOad < 15%
Case3 ¢ Alternator load < 2%
Diagnos_ Case1,2 = 1sec.
tic Time | Case2 e 20sec.
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SCHEMATIC DIAGRAM casrearr

[Circuit Diagram] [Connection Information]
ECM Terminal Connected to Funtion
3 ECM Terminal 61 Control(FR)
Alternator 3 {61-Control(FR)
[Harness Connector]
ECM

900
PANNEPAAN

28|27 )26 ] 25{24f23]| 22| 21| 20| 19} 18] 171615 14 {1312 |11 |10] o | 8 || 7|

94 |93 92|91 [oofso] 88|87 8685 84]83[ax][81|80]79] 78] 77 |76 75] 74 nn

72|71 70| 69| 68| 67| 66| 65| 64| 63| 62 60| 59|58 | 57| 56 55 | 54 | 53| 52

5049|148 |47 | 46|45] 44|43 |42 | 41] 4030|3837 |36]35][34[3332]31]30
B

c44
EFRF300S
SIGNAL WAVEFORM AND DATA corpsec
FR iy CHES.8V FR ) CHB 5.8y FR [ES S. [ CcHBS.BV
HIM:=298.1mV AVE: 5.3 U Hax: 12.3 U |[MIN:~ 88.5mU AVE: 7.9 U HaH: 13.7 U ||HIN:-298.1sV AVE:~ 8B8.50U HAX: 338.5xU
FREQ: 166.67 Hz DUTY: 79 % FREG: 166.67 Hz  DUTY: 68 % FREQ: 31,75 Hz buTY: 96 %

b

06 | Z0OM] |CUBS| [iEM0 | [RECD | [mERU]

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 cnicrro

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
7] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
>{iZ] 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]

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

B 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

B Go to next step as below

CONTROL CIRCUIT INSPECTION esirsot7
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 HA¥: 1Z.3 U

CHB 5.8V

FREQ: 166.67 Hz DUTY: 79 %

EFRF200U

Is voltage within the specification?

B Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION esrrrare

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?

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

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

VERIFICATION OF VEHICLE REPAIR &sseion

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

B Go to the applicable troubleshooting procedure.



DTC TROUBLESHOOTIN’G PROCEDURES FL -329
IDTC P0626 GENERATOR FIELD/F TERMINAL CIRCUIT HIGH

COMPONENT LOCATION  eorosenc

Refer to DTC P0625.

GENERAL DESCRIPTION  eesnssn

Refer to DTC P0625.

DTC DESCRIPTION  esoseoer

ECM sets DTC P0625 if the ECM detects output duty signal higher than the possible range of a properly Operating alter-
nator s

DTC DETECTING CONDITION  e1z007r

ltem Detecting Condition Possible Cause
DTC Strategy « Electrical Check '
" ¢ Time after ignition "ON" > 0.1sec. -
Enable Conditions Open or short to ground
e lgnition "ON" & Engine "ON" in harness
Threshold Value e Alternator load > 35% ® Fau“y Charging system
Diagnostic Time e isec.

SCHEMATIC DIAGRAM  csssnseo

Refer to DTC P0625.

SIGNAL WAVEFORM AND DATA  essocsso

Refer to DTC P0625.

MONITOR DTC STATUS csrseaca

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. Is resistance within the specification?

P Go to next step as below
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B Repair as necessary and go to "Verification of Vehicle Repair" procedure

TERMINAL AND CONNECTOR INSPECTION  esececer

Refer to DTC P0625.

CHARGING SYSTEM INSPECTION  eoseonos

1. Check battery condition and Generator output

2. Are battery conditions and Generator output both okay?

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

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

VERIFICATION OF VEHICLE REPAIR  coconcso

Refer to DTC P0625.
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IDTC P0638 THROTTLE ACTUATOR CONTROL RANGE/PERFORMANCE ]

COMPONENT LOCATION cieiscos

ETC body

EFRF047C

GENERAL DESCRIPTION  c0s0s4a

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 estmosss

ECM sets DTC P0638 if the ECM detecis TPS adaptation value exceeds threshold value
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DTC DETECTING CONDITION  esssrsa

ltem Detecting Condition Possible Cause
Caset e TPS adaptation condition check
Case?2 e limphome adaptation voltage range check

DTC
Strategy Case3 s Adaptation of the amplifier check

¢ Lower mechanical stop adaptation voltage

Cased range check

» Ignition "ON"

Enable Conditions e During TPS adaptation

« TPS adaptation is requested with TPS adaptation * Contact resistance in

Caset inhibition condition. connactors
s 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 e Throttle flap can’ t reach the requested position
in a defined time limit
Case4 ¢ During adaptation, the voltage values don’ t be in
the adaptation window within a limit maximum time
Diagnostic Time e 1.3sec.

SPECIFICATION  cerrrota

Test Condition TPS1 - TPS2 Motor Resistance
Closed Throttle Status 0.2~0.8V : 4.3~4.8V

Wide Open Throttle
(After starting engine)

4.3~4.8V 0.2~0.8V 1.2-1.80
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SCHEMATIC DIAGRAM  eroeesc
[Circuit Diagram] [Connection Information]
ECM
2 - -
. [25- Reference Voltage Terminal Connected to Function
4 = 1 ECM Terminal 42 Ground
41-TPST
( 1 1 = 2 ECM Terminal 23 Reference Voltage
#
I ! [42- Ground 3 ECM Terminal 71 ECT Outputi
5 [ 4 ECM Terminal 41 TPS1
] [11-TPs2
p 5 ECM Terminal 11 TPS2
T 6 ECM Terminal 72 ECT Qutput2
2 [71- ETC Outputt
M
6
172- ETC Output2
[Harness Connector]
ECM
94 |03 02| 91| 90|89 | 68| 67 | 6685|8483 82| 81]80 7978777675
(& @ |70 | 69| 65|67 | 66| 65 | 64| 63| 62| 61| 60| 50|58 | 57| 66| 65 | 54 | 53
50 |49 | 48| 47| 46|45 44| 43 @ | 40|39 38|37 36|35 34]33]32]3t
28 |27 | 26 | 25 | 24 [@ | 22| 21| 20] 19 18] 17| 16| 1614 |18 [ 12 { @] 10] o
Co6 ca4
EFRF300W
SIGNAL WAVEFORM AND DATA esrisor
CH A: 717.4mU DT: 1.13 S CH B: 4.4 U JCH Aa: 421.8»U DT: 1.51 SCH B: 8.3 Y |CH A! 13.5 U DT: 1.54 SCH B: 1.2 Y
T iyt t s T | MIN:~298. 1aV AUE- 88.5mU  MAR: 749.6nV | [HIN: 13.1 U AVE! 14,8V MAX: 14.6 U
MIN:= 88.1nU AVE: 3.8 U FAX: 14.1 V| [MIN: 748.3nU AVE:

‘HorD HEXTIN ¢

IRS '!ni:no'l IhECDI [MENU]

starting.
1:ETC Output 1

2

13.3 VU HAX:

i5.6 V

R N Lk

Zo;:m ix

| [T [zoon [

2 :ETC Output 2

Zo;:m :lx

| [nEHo] [RECD| [MENU]

IR
| [0 [zoon] TEHEY [nEvo] [RECD] [MENU]

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

Fig.2) Normal value with idle, Fig.3) Normal value with acceleration

MONITOR DTC STATUS

1.

EBEC6A21

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 COMNDITIONS
[l HYUNDAI VEHICLE DIAGNOSIS
» 2.DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS FLAG : COMPLETE
»[i[] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
‘Select FA(DTAL)on the functionbar | 5 OP.HOUR AFTER DETECTION OF DTC
- 6, OP.HOUR AFTER ERASURE OF DTC
{PART]| |[ERAS]
EFRF200D

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

COMPONENT INSPECTION

1.

NOTE

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

B Fault is intermittent caused by poor contact in the sensor’s and/or.the 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

b Go to next step as below

EB2EBEF6

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 20C(68°F)
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5) Was a problem found?

» 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.
Ignition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery > 10V & Intake Air Temp. > 5.3T(41.5°F) & 5.3T(41.5°F) <{ Engine
Coolant Temp. < 99.8C(211.6°F)

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

B 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 @1: 717.4nU DT: 1.43 8 CH B: 4.4 Y |CH A 121.8mY DT: 1.51 8 CH B: 8.3 U |CH a: 13.5 ¥ DT: 1.54 S CH B: i.2 4
I R MIN:=298.1nY AVE:= 88.5aU HMAX: 749.6mU | |MIN: 13.1 U AVE: 14.8 U HMAX: 14.6 U
HMIN:- 88.1nU AVE: 3.8 U HAXK: 14.1 U/ |MIN: 748.3mU AUE: 13.3 U HAX: 15.6 U

=

Zo:om 1 I

[nd [zoon]| a0 0 [riEno] [RECD] [HENU|

Zo:om ix Zo:om ix

[ES50 [zoor ] [eXl [MENO] [RECD] [MENU]

(a8 [zoon| B [1EMo] [RECD] [MENU]

 Fig.1 Fig2 Fig3
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?

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

B Go to next step as below



FL -336 -y R 'FUEL SYSTEM
TERMINAL AND CONNECTOR INSPECTION esiesser

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

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

3. Has a problem been found?

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

B 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  eseooera

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"?

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

P Go to the applicable troubleshooting procedure.
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IDTC P0642 SENSOR REFERENCE VOLTAGE "A" CIRCUIT LOW l

COMPONENT LOCATION  ecacasre

APS

EFRF044A

GENERAL DESCRIPTION csuries

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 DESCREPTION EF1415C4

ECM sets DTC P0642 if the ECM detects reference voltage lower than threshold value

DTC DETECTING CONDITION ereadcts

ftem Detecting Condition Possible Cause
DTC Strategy e Electrical Check « Open or short to ground
Enable Conditions e Ignition "ON" in power circuit
e Poor connection in
ThreShOId Value e Slgnal Voltage < O?V Connectors
Diagnostic Time e 0.1sec. * Faulty ECM
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SCHEMATIC DIAGRAM  epscesor
[Circuit Diagram] [Connection Information]
APS ECM
5 - Terminal Connected to Funtion
= 119- APS1 Ground N
1 ECM Terminal 47 APS2 Power
2
( A1 {20- APSI 2 ECM Terminal 20 APS1
#| N
L 4 (4. APSH Poer 3 ECM Terminal 13 APS2
6 — 4 ECM Terminal 24 APS1 Power
L {12- APS2 Ground -
5 ECM Terminal 19 APS1 Ground
— |3
(' I 13- APS2 6 ECM Terminal 12 APS2 Ground
A
= ! 147- APS2 Power
[Harness Connector]
ECM

[

94193 |92} 91j90(89| 83|87

86| 858483 |g2|81180]|79|78[77|76175]74

72| 71|70 (69| 68|67 66| 65

64| 63| 62)61]60] 59|58 |57| 56| 55]54] 53] 52

1t
000000
AN AN AN AN

50|49 | 48 46 ] 45| 44 | 43

421 411 40|39 38{37{36]35]|34|33]32]31)30

28 | 27 | 26 | 25 | @9 | 23 | 22 | 21

HH
i
2]

E29

Cé4

MONITOR DTC STATUS

1.

2.

EBD4D637

EFRF300F

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

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

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

frame data or enable conditions

4. Read "DTC Status" parameter
1.4 AMBIENT CONDITIONS

To naviate io the "DTAL"menu
[F] HYUNDAI VEHICLE DIAGNOSIS

| 2. DTC STATUS: PRESENT

‘Select engine 3. DTC READNESS FLAG : COMPLETE

» [} DIAGNOSTIC TROUBLE CODES | 4. STATISTIC COUNTER : 1
-Select FA(DTAL)on the function bar VETE
[PART| [ERAS]

EFRF200D
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5.

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

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

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

P Go to next step as below

POWER CIRCUIT INSPECTION  eoreian

R

fgnition "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?

b Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  esrescos

1.

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

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

Has a problem been found?

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

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"?

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

B Go to the applicable troubleshooting procedure.
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|IDTC P0643 SENSOR REFERENCE VOLTAGE "A" CIRCUIT HIGH

COMPONENT LOCATION  &rssnonc

Refer to DTC P0642.

GENERAL DESCRIPTION  e2n0scs

Refer to DTC P0642.

DTC DESCRIPTION eiocsceo

ECM sets DTC P0643 if the ECM detects reference voltage higher than threshold value

DTC DETECTING CONDITION  cescesss

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical Check « Open or short to battery
Enable Conditions e Ignition "ON" in power circuit
s Poor connection in
Threshold Value * Signal voltage > 5.5V connactors
Diagnostic Time e 0.1sec. ° Faulty ECM

SCHEMATIC DIAGRAM esroseon

Refer to DTC P0642.

MONITOR DTC STATUS eaeesae

Refer to DTC P0642.

POWER CIRCUIT INSPECTION eaasceoc
1. Ignition "OFF"

2. Disconnect APS2 harness connector.

3. Ignition "ON" & Engine "OFF"

4. Measure voltage between terminal 1 of the APS2 harness connector and chassis ground

Specification : Approx. 5V

5. Is voltage within the specification?

B 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  eassaner ‘

Refer to DTC P0642.

VERIFICATION OF VEHICLE REPAIR essean

Refer to DTC P0642.
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IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT |

COMPONENT LOCATION  esencors

EFRF199A

GENERAL DESCRIPTION  eroesss

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  esecosse

ECM sets DTC P0650 if the ECM detects that the MIL control line is open or short circuit to ground or battery line.

DTC DETECTING CONDITION caiscers

ltem Detecting Condition Possible Cause
DTC Strategy

Electrical Check

e QOpen or short between

s e Ignition "ON" MIL and ECM
Enable Conditions e 10 { Battery voltage <16 » Poor connection in
Threshold Value e Open, short to ground or battery connectors

s Burned out MIL bulb

0.1sec.

Diagnostic Time
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SCHEMATIC DIAGRAM ersesia

[Circuit Diagram] [Connection Information]

ECM
MIL Terminal Connected to Funtion
12 ECM Terminal 92 MIL Control

{_5_-2- Control
( i><; ) 1 Ignition SW Power
SN Ignition SW

[Harness Connector]

ECM

94]93 [@ o1 |s0]e9]8e |87 |B6|85][84[83]ap]81|e0[79|78]|77]|76]|75]74 [e ] 5]
72 |71 70 | 69| 68| 67 | 66 | 65 | 64 | 63| 62 | 61| 60| 59 | 58 | 57 | 56 | 55 | 54 | 53| 52} 51 )
50 | 40 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41| 40| 39 | 38 | 37 [ 36 [ 35 34 | 33 | 32 [ 31 30 [ 29 ] n

L2 (1]

28 (27 ]26)25]24 |23 )22 | 21| 20| 19] 18[17116])15)14 |18} 12| 11 10| 9 | 8

c44

EFRF300R

MONITOR DTC STATUS  esszomo

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 o the “DTAL"menu
BE] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year {. MIL STATUS
> ENGINE 2.DTC STATUS: PRESENT
:Seloct angine 3. DTC READNESS FLAG : COMPLETE
p[f DIAGNOSTIC TROUBLE CODES | 4 STATISTIC COUNTER : 1
:Select FA(DTALJon the function bar | 5 Op.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

[PART| [ERAS)]

t

HELP

EFRF2000D

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

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

B 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 L

B Go to next step as below

CONTROL CIRCUIT INSPECTION  esoences

1.

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 ililuminated?

P Go to next step

B 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?
==

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

B 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 esepar

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

1.

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

3. Read "DTC Status” parameter

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

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

B Go to the applicable troubleshooting procedure.
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|DTC P0652 SENSOR REFERENCE VOLTAGE "B" CIRCUIT LOW

COMPONENT LOCATION  coeerssc

Signal
Voltage(V) 2

/ ‘ 1 1 i 1 ]
ETC body 0 20 40 60 80 100

M\% Throttle Position Angle(deg)
< A\

EFRFO47A

GENERAL DESCRIPTION  easpesos

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 esoparo

ECM sets DTC P0652 if the ECM detects reference voltage lower than threshold value

DTC DETECTING CONDITION eanossss

ltem Detecting Condition ' o - Possible Cause
DTC Strategy e Electrical Check : = Open or short to ground
Enable Conditions e Ignition "ON" in power circuit
e Poor connection in
ThreShOld Value @ Slgnal VOltage < O.7V Connectors
Diagnostic Time e 1sec. e Faulty ECM




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

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

FL -348 FUEL SYSTEM
SCHEMATIC DIAGRAM eerriaca
[Circuit Diagram] [Connection Information]
ECM
. 2 [55- Reference Voltage Terminal Connected to Function
!1 4 = ECM Terminal 42 Ground
{ /: - TPST 2 ECM Terminal 23 Reference Voltage
M
T ! [22- Ground 3 ECM Terminal 71 ECT Outputi
4 j TPS1
5 [fi-Tps2 ECM Terminal 41
A7 5 ECM Terminal 11 TPS2
1 6 ECM Terminal 72 ECT Output2
8 [73- ETC Outputt
8 [72- ETC Outputz
[Harness Connector]
ECM
94]93 |92 o1 90|60 88|87 |86]65]84]83]ep]|81]80]79]78]77 [76]75]74
°e§° (@ @ | 70| 60 | o8 |67 66| 65 64| 63| 62|61 ]|60]50]|58 67| 56]|65]54]63]62
960 50| 49| 48 | 47 | 46 | 45| 44 | 43 | &) | 40|39 | 38| 37136 | 35]| 34| 3332 31| 30|[29]
28 |27 | 26| 25| 24 | @ | 22 | 21 201918171615141312§1098
coe c44
EFRF300W
MONITOR DTC STATUS  ceoispecr

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

Read "DTC Status" parameter
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| 1.4 AMBIENT CONDITIONS
To naviate to the "DTAL "menu
[if] HYUNDAI VEHICLE DIAGNOSIS
»[7] ENGINE 2. DTC STATUS: PRESENT
Select engine | 3.DTC READNESS FLAG : COMPLETE
Pl DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : % _
:Select F4(DTAL)on the functionbar | 5. OP,HOUR AFTER DETECTION OF DTC
| | 5. OPHOUR AFTER ERASURE OF DTC
[PART] [ERAS] | o

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

POWER CIRCUIT INSPECTION

B 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

B Go to next step as below

E691E231

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?

P Go to next step as below

B Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  esoseo0

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?

B 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"?

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

P Go to the applicable troubleshooting procedure.
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|DTC P0653 SENSOR REFERENCE VOLTAGE "B" CIRCUIT HIGH

COMPONENT LOCATION esccsnse

Refer to DTC P0652.

GENERAL DESCRIPTION  eieoosac

Refer to DTC P0652.

DTC DESCRIPTION  esigozer

ECM sets DTC P0653 if the ECM detects reference voltage higher than threshold value

DTC DETECTING CONDITION  esrscar

ltem Detecting Condition Possible Cause
DTC Strategy e Electrical Check « Open or short to ground
Enable Conditions e Ignition "ON" in power circuit
¢ Poor connection in
Threshold Value e Slgnai VOKage > 4.5V connectors
Diagnostic Time s 1sec. * Faulty ECM

SCHEMATIC DIAGRAM errrisa

Refer to DTC P0652.

MONITOR DTC STATUS  cessresr

Refer to DTC P0652.

POWER CIRCUIT INSPECTION  eaizsese
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
b Go to next step as below

B Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  eoxcare

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 erozieio

APS

EFRF044A

GENERAL DESCRIPTION ‘eccotear

The ECM provides a 5volt reference voltage to the Acceleration Position Sensori{APS1). The ECM monitors reference
voltage deviation from the power supply circuit of the APS1

DTC DESCRIPTION  essessen

ECM sets DTC P0698 if the ECM detects reference voltage lower than threshold value

DTC DETECTING CONDITION eroiose0

ltem Detecting Condition : - Possible Cause
DTC Strategy e Plausibility check « Open or short to ground
Enable Conditions ¢ |gnition "ON" in power circuit
¢ Poor connection in
Threshold Value * Signal voltage < 4.5V connectors
Diagnostic Time o 0.1sec. ¢ Faulty ECM
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FUEL SYSTEM

SCHEMATIC DIAGRAM ceerannss

[Circuit Diagram]

[Connection Information]

APS ECM
5 — Terminal Connected to Funtion
19- APS1 Ground
u = ' 1 ECM Terminal 47 APS?2 Power
2
( /': [20- APs1 2 ECM Tetminal 20 APS1
" 41
. -
L [54- APS1 Power 3 ECM Terminal 13 APS2
6 — 4 ECM Terminal 24 APS1 Power
- 112- APS2 Ground "
‘ 5 ECM Terminal 19 APS1 Ground
3 I3
( A [is- APs2 6 ECM Terminal 12 APS2 Ground
&
.= ! [47- APS2 Power
ECM
94939291 o080 e [87 86 |85[84]83]s2]s1]e0l7a[78]77 76 75] 74 nn
72 |71 70| 69| 68 |67 | 66 | 65 | 64 | 63] 62|61 | 60 | 59|58 | 57 | 56 | 55 | 54 | 53] 52 n
50 [ 49 | 48 46|45 44) 43| 4241 40|39 | 38[37[36[35]34]33|32]31]30
28| 27 | 26| 25| @ | 23 22 | 21| @B @] 18] 17| 1615114 | @ | @] 11 10| o [ 8| 712 | ]
E29 Ca4
EFRF300F
MONITOR DTC STATUS  espsaror

1.

2.

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

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

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

4.

frame data or enable conditions

Read "DTC Status" parameter

To naviate to the "DTAL"menu

:Select model and year
p[F] ENGINE
:Select engine

b1} DIAGNOSTIC TROUBLE CODES
:Select F4(DTAL)on the function bar

[PART] [ERAS]

L1l HYUNDAI VEHICLE DIAGNOSIS

1.4 AMBIENT CONDITIONS

[HELP]

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"?

NOTE

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

B Fault is intermittent caused by poor contact in the sensor’s and/or the 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

B Go to next step as below

POWER CIRCUIT INSPECTION  erasssss
1. Ignition "OFF"

2. Disconnect TPS harness connector.

3. lgnition "ON" & Engine "OFF"

4. Measure voltage between terminal 4 of the APS1 harness connector and chassis ground

Specification : Approx. 5V

<E29>
1. APS2 Power

2. APS1
3. APS2

[]
e: ::., @E:o 4, APS1 Power
5. APS1 Ground

T 6. APS2 Ground

i
~

A

A

X6981

5. Is voltage within the specification?

B Go to next step as below

b Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  e7aronec

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, deterjoration, or
damage.

3. Has a problem been found?

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

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

VERIFICATION OF VEHICLE REPAIR escoroin

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"?

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

P Go to the applicable troubleshooting procedure.
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IDTC P0699 SENSOR REFERENCE VOLTAGE "C" CIRCUIT HIGH

COMPONENT LOCATION  =ecscent

Refer to DTC P0698.

GENERAL DESCRIPTION  coc0ss3e

Refer to DTC P0698.

DTC QESCRIPT!ON E1044181

ECM sets DTC P0699 if the ECM detects reference voltage higher than threshold value

DTC DETECTING CONDITION eiossccs

ltem Detecting Condition Possible Cause
DTC Strategy = Plausibility check = Open or short to ground
Enable Conditions ¢ Ignition "ON" in power circuit
e Poor connection in
Threshold Value e Signal voltage > 5.5V connectors
Diagnostic Time * 0.1sec. ° Faulty ECM

SCHEMATIC DIAGRAM  esserss

Refer to DTC P0698.

MONITOR DTC STATUS coesnons

Refer to DTC P0O698.

POWER CIRCUIT INSPECTION  coxcesna
1. lIgnition "OFF"

2. Disconnect TPS harness connector.

3. Ignition "ON" & Engine "OFF"

4. Measure voltage between terminal 4 of the APS1 harness connector and chassis ground

Specification : Approx. 5V

5. Is voltage within the specification?

P Go to next step as below

B Repair as necessary and go to "Verification of Vehicle Repair" procedure
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TERMINAL AND CONNECTOR INSPECTION  esoedaor

Refer to DTC P0698.

VERIFICATION OF VEHICLE REPAIR eosawo2

Refer to DTC P0698.
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|DTC P0700 TCU REQUEST FOR MIL ON i I

GENERAL DESCRIPTION  ecsesote

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  ecsrraze

ltem Detecting Condition Possible Cause

DTC Strategy » Freeze frame request via CAN

®

Battery voltage > 10V
Engine speed > 256 rpm ¢ Transaxle system

Threshold Value MIL is requested by TCM
Diagnostic Time ¢ Immediate

Enable Conditions

MONITOR DTC STATUS  ersesa0s

1. This is only a request from TCM to ECM to turn the MIL on. The fault code is stored in the TCM. The Freeze Frame
Data is stored in the ECM under the P0700 request code. Be sure to retrieve freeze frame data before clearing code
P0O700 from ECM.

2. Check the transaxle system
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[DTC P2096 POST CATALYST FUEL TRIM SYSTEM TOO LEAN (BANK 1) |

GENERAL DESCRIPTION  eocasa

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  easscoss

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 fue! trim adaptation occurs for a
defined time after the lambda controller has reached its maximum threshold.

DTC DETECTING CONDITION  eseecae

liem Detecting Condition Possible Cause

DTC Strategy

Monitoring deviation of fuel trim control

No relevant failure

Enable Conditions « In closed loop mode e ?%205
Threshold Value e Trim controller value at limit{(Lean)
Diagnostic Time = B60sec.
SIGNAL WAVEFORM AND DATA ceerrcra
CH A 319.2mU DT: 8.958 FREQ: 6.1i Hé CH A: 348.94 DT: 7.558 FREQ: 6.13 HQ
MIM:=157.9n4 AVE: 348.9aU HAKH: 796.8mY MIN: 388.4nV AVE: 598. 1isVU HMaK: i.g y

FREQ{ @.39 Hz DUTY: 49 % . FREQ: §.88 H= DUTY: B %

A

Pzoom 1x

| [zoon] ml MENO] [RECD| [MENU]

S;IMEHdIIﬁEﬁanHENU]

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

NOTE

EC23ECFA

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

froubleshooting tree.

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

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

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

frame data or enable conditions

4. Read "DTC Status" parameter

To naviate to the "DTAL "menu
(il HYUNDAI VEHICLE DIAGNOSIS
:Select model and year
b1zl ENGINE
:Select engine
b1} DIAGNOSTIC TROUBLE CODES
Select F4(DTAL)on the function bar

1.4 AMBIENT CONDITIONS

1. MIL STATUS

F 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.

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

P Go to next step as below

COMPONENT INSPECTION cuscie

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 0.8V).

4) Is sensor switching properly?

B Go to next step as below

B 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) s sensor data near the specified value?

» 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?

» 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 ecesones

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"?

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

B Go to the applicable troubleshooting procedure.
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FUEL SYSTEM

[DTC P2097 POST CATALYST FUEL TRIM SYSTEM TOO RICH (BANK 1)

GENERAL DESCRIPTION  esroo1se

Refer to DTC P2096.

DTC DESCRIPTION

EAB46188

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 fora

defined time after the lambda controller has reached its minimum threshold.

DTC DETECTING CONDITION  eseroera

ltem

Detecting Condition

Possible Cause

DTC Strategy

s Monitoring deviation of fuel trim control

Enable Conditions

e No relevant failure
¢ In closed loop mode

Threshold Value

e Trim controller value at limit(Rich)

Diagnostic Time

e G0sec.

¢ HO2S
e TWC

SIGNAL WAVEFORM AND DATA esisrmo

Refer to DTC P2096.

MONITOR DTC STATUS  eescasoc

Refer to DTC P2096.

COMPONENT INSPECTION  srorcees

Refer to DTC P2096.

VERIFICATION OF VEHICLE REPAIR ceiereoen

Refer to DTC P2096.
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DTC P2101 THROTTLE ACTUATOR CONTROL MOTOR CIRCUIT
RANGE/PERFORMANCE

COMPONENT INSPECTION

EF6FC24D

ETC body

GENERAL DESCRIPTION  eoerasss

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 throtile 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 throtile position sensor is designed redundantly. In case of an electrical disconnection the throttie 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

EAC00D77

EFE1E4CB

ltem

Detecting Condition

Possible Cause

DTC Strategy

e Hardware check

Enable Conditions

e [gnition "ON"

e Time after start for certain time

Threshold Value

e« ECU power stage error

Diagnostic Time

0.1sec.-

¢ Poor connection in
connectors
e Faulty ETC motor
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SCHEMATIC DIAGRAM c1osess0
Circuit Diagram] [Connection Information]
ECM
2 - -
e [23- Reference Voltage Terminal Connected to Function
1 ECM Terminal 42 Ground
4 [41-TPS1
/Li:'L = 2 ECM Terminal 23 Reference Voltage
Fa =
.~ ! [@2- Ground 3 ECM Terminal 71 ECT Outputi
5 - 4 ECM Terminal 41 TPS1
3 [11-TPs2
» 5 ECM Terminal 11 TPS2
g 6 ECM Terminal 72 ECT Output2
2 {71- ETC Outputt
(™)
i 6 [72- ETC Outpu2
[Harness Connector]
ECM
94|93 ] 92 | 919089 88 87 | 86 | 85] 84|83 | 82| 81|80 | 79|78 77 |76 ] 75] 74
9940 (@ @ | 70| oo 68|67 | 66| 65|64 63 62| 61| 60| 59|58 57)56]|55]54]853]52 E
090 50 |49 | 48 | 47 | 46| 45| 44 | 43 | @ | @] 40|39 38| 37]36 35|34 ]33 |32 [ 31] 30l 29}
28 |27 | 26 | 25 | 24 &8 | 22| 21] 20] 19] 18] 17 |16 15 |14 | 13| 12 1] 9]8
Co06 C44
EFRF300W
SIGNAL WAVEFORM AND DATA  cecoeser
CH A: 121.6mU DT: 1,51 SCHB: 8.3 Y |cHaA: 13.5V DF: 1.54 SCHB: 1.2 Y |FR 5.8 U
MIN:=298.1mU AUVE:- 88.5e¥ MNAXK: 749.6mU | |HIN: 13.1 ¥ AUE: 14.8 U HAK¥: 14.6 Y| [MIN:-298.1nU AVE:-298.1mU HAK: 121.8nU
MIN:= 88.1nV AVE: 3 a u_ hax: 14.1 | [MIK: 748.3nV AVE: 13.3 UV NAX: 15.6 V| [MIN: 336.1eU AUE: 330.1nY HAX: 539.2nY
. - : b H M " M M M N M N M M < : H M N . H H H . . M H - M : H H H M

T
t
‘
t
t

S
1

s
[
t

P

Zaom lx

_w [zoonl lm:nol lm:cnl lﬁnu[

1:ETC output #1, 2:ETC output #2

Zoom 1x

Zoom ix

__m [ zoon] [nEno ] IREcnj | nENU}

Fig. 1) Normal ETC output waveform with idle
Fig. 2) Normal ETC output waveform with acceleration

Fig. 3) Open in ETC control circuit

_m [ zoon] |cunsj [ HENO | | RECD l ] MENU l

MONITOR DTC STATUS

1.

EFOASD84

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

EFRF400E
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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
To naviate to the *“DTAL"menu
EX] HYUNDAI VEHICLE DIAGNOS |
b ENGINE 2. DTC STATUS: PRESEN
:Select engine 3. DTC READNESS FLAG : COMPLETE
»[] DIAGNOSTIC TROUBLE CODES | 4, STATISTICCOUNTER : 1
:Select F4(DTAL)on the functionbar | 5 Op HOUR AFTEF H1ON OF DTC
| E OF DTC
[PART] [ERAS]
EFRF200D
5. ls 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.

B 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

P Go to next step as below

CONTROL CIRCUIT INSPECTION (ETC OUTPUT1) crsneanr

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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B Go to next step as below

B Repair as necessary and go to "Verification of Vehicle Repair" procedure
2. Check for short to battery in control ci‘rcuit
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) s voltage within the specification?

B Go to next step as below

P Repair as necessary and go to "Verification of Vehicle Repair" procedure
3. Check for open in control circuit
1) lIgnition "OFF"

2) Measure resistance between terminals 3 of the ETC motor harness connector and 71 of the ECM harness con-
nector S

Specification : Approx. 0Q

3) s resistance within the specification?

B Go to next step as below

B 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?

B 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)} lIgnition "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?

P Go to next step as below

B 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?

B Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION cseate

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

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

VERIFICATION OF VEHICLE REPAIR esrorasr

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"?

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

P Go to the applicable troubleshooting procedure.
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DTC P2118 THROTTLE ACTUATOR CONTROL MOTOR CURRENT
RANGE/PERFORMANCE

COMPONENT INSPECTION  eccoptes

ETC body

GENERAL DESCRIPTION  ecoseorc

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

EBDB78CC

ECM sets DTC P2118 if the ECM detects motor's PWM signal exceeds threshold value

DTC DETECTING CONDITION  eocazsss

ltem Detecting Condition Possible Cause
Case1 e PWM range check
DTC - T
Strategy Case2 Small signal deviation check
Case3 ¢ Large signal deviation check

Enable Conditions

Ignition "ON"

Engine running

Finish TPS adaptation
No relevant error

Casel
Thresh-

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
e Faulty ETC motor




FL -372 FUEL SYSTEM
SCHEMATIC DIAGRAM  esoessec
[Circuit Diagram] [Connection Information]
ECM
» - -
" [35- Reference Voltage Terminal Connected to Function
- ECM Terminal 42 Ground
4 [a1-TPs1 :
/{:] = 2 ECM Terminal 23 Reference Voltage
Fdl
T 1 [2- Ground 3 ECM Terminal 71 ECT Outputt
5 = 4 ECM Terminal 41 TPS1
= [11-TPs2 -
P 5 ECM Terminal 11 TPS2
g 6 ECM Terminal 72 ECT Output2
8 [71- ETC Outputs
-
8 [72- ETC Output2
[Harness Connector]
ECM
o2 |93]|o2]91]oo|so[ss] 8786 85]84]83|s2]|81|80]70]|78]77|76]75] 74 nn
1@ [@ | 70| 69|68 67| 66|65 64| 63| 62|61 60]560]|68]|67]56]55]|54]53]52]]51] =[]
50 |49 | 48| 47 | 46| 45| 44 | 43 | €& | 20|39 | 38|37 a6 | 35| 34|33 | 32| 31| 30| 29]
28 | 27 | 26 | 25| 24 22| 21] 20] 19] 18|17 | 16|15 1413|112 | @ 10| 8 | & (2] 1]
coe ca4
EFRF300W
SIGNAL WAVEFORM AND DATA escees
CH a: 121.6mV DT: 1.51 SCH B: 8.3 4 |cHa: 13.5VDT: 1.54 SCHB: 1.2y [FR 5.8 VU [ s.6 v
HIN:=298.1nU AUE:~ 88.5nU NMAX: 749.6mV | [MIN: 13.1 U AUE: 14.8 U MAX: 14.6 V] [MIN:-298.1nU AVE:-298.1nU HAX: 121.8mV
MIN:= 88.1imU AVE: 3.8 U MAX: 4.1 V| [MIN: 748.3wU AVE: 13.3 U MAX: 15.6 Y| [MIN: 338.1mV AVE: 338.1inV HMAK: 539.2nV
< M . y . 1 . H : : . M M ‘ B \ M : M : M M . . . Y . . v N N H H
'|' * = e T i : ; 4 T
Zoom 1x Dot : Zoom 1x Zoom 1x .

[MEM0] [RECD] [HENU]

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

Il 1oLp

Izooﬁ] 'CUS’ Ini:ndl Iﬁsénl 'l miﬂu]

[Zzoon| [curs] 1nﬁnd| Iimcﬂ Inﬁnu]

MONITOR DTC STATUS

E24E2F47

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

EFRF400E
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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

To naviate to the "DTAL "menu
[ll HYUNDAI VEHICLE DIAGNOSIS
°¢’ model 1. MIL STATUS
»[H ENGINE  2.DTC STATUS: PRESENT
I 4. STATISTIC CO
5, W«ﬁﬂﬂﬁ ﬁw g STECT LR
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.

B 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

P Go to next step as below

COMPONENT INSPECTION  eaoscana

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(lf 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 20C(68°F)

<C06>

. Ground

. Reference Voltage
. ETC Guiputt
TPS1

TPS2

L ETC Output2

EN RN N

X7007

5) Was a problem found?

b 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. e

B TPS adaptation procedure

1. Erase previous TPS adaptation value using Scan tool. ~

2. lIgnition "OFF" and then "ON" without cranking. Wait for 10 seconds under enable conditions
- Enable conditions : Battery > 10V & Intake Air Temp. > 5.3T(41.5°F) & 5.3C(41.5°F) < Engine
Coolant Temp. < 99.8T(211.8°F) '

3. Aifter TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

P Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  cesoaers

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?

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

VERIFICATION OF VEHICLE REPAIR cienceca

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"?

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

B Go to the applicable troubleshooting procedure.
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DTC P2119 THROTTLE ACTUATOR CONTROL THROTTLE BODY
RANGE/PERFORMANCE

COMPONENT INSPECTION  ecrsreno

ETC body

EFRF047C

GENERAL DESCRIPTION errasrc

The Electronic Throtile 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  esreace

ECM sete DTC P2119 if the ECM detects TPS adaptation procedure is abnormal
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DTC DETECTING CONDITION

EAFAECEE

ltem

Detecting Condition

Possible Cause

DTC Strategy

Plausibility check

Caset

Ignition "ON"
During TPS adaptation
TPS set-point adaptation > 1.9°

Case?2,4

Ignition "ON"
During TPS adaptation

Enable
Condi-

Case3

Ignition "ON"
During TPS adaptation
TPS set-point adaptation > 20°

tions

Caseb

Ignition "ON"
During TPS adaptation
TPS set-point adaptation > 15°

Caseb

Ignition "ON"
During TPS adaptation
No engine start condition

No injection because TPS adaptation is not finished.

Casel

Throttle position for the lower return spring check
is not reached within a limit maximum time

Case2

When ETC power stage is off, Throttle can’ t
return by spring power in the limp-home position

within a limit maximum time

Case3d

Throttle flap can’ 1t reach the requested position

in a defined time limit

Thresh-
old Value

Case4

When ETC power stage is off, Throttle can’ t
return by spring power in the limp-home position

within a limit maximum time

Caseb

Throttle flap can’t reach the setpoint within the

hysteresis within a limit maximum time

Caseb

When ETC power stage is off, Throttle can’ t
return by spring power in the limp-home position

within a limit maximum time

Diagnostic Time

1.3sec.

e Poor connection in
connectors
s Faulty ETC motor

SPECIFICATION  eoscorso
‘Test Condition TPS1 TPS2 Motor’ Resistance
Closed Throttle Status 0.2~0.8V 4.3~4.8V
Wide Open Throttle(After 1.2~1.8Q
starting engine) 4.3~4.8V 0.2~0.8V
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SCHEMATIC DIAGRAM  coosssie
[Circuit Diagram] [Connection Information]
ECM
5 - -
e [25- Reference Vohage Terminal Connected to Function
1 ECM Terminal 42 Ground
I [21-TPs1 -
2 ECM Terminal 23 Reference Voltage
#
A& : [42- Ground 3 ECM Terminal 71 ECT Outputi
5 i S1
—3 [ Pse 4 ECM Terminal 41 TP
w 5 ECM Terminal 11 TPS2
T 6 ECM Terminal 72 ECT Output2
3 E1- ETC Outputi
g [72- ETC Outputz
[Harness Connector]
ECM
———
94 93] 9291|9089 ] 88| 87 | 86]65]84]83]|82]81]80]70]78]77 76]75]74
oe& @@ | 70| 60|68 67|66 65 64]63|62]61|60|69|58|57]66]055]|54]53]62
090 50 | 49| 48 | 47 | 46| 45| 44 | 43 | & | 201 39| 38| 37 | 36 | 35 34 | 33 | 32 | 31 30| 29|
232726252452221201913171615141312@109e
co6 c44
EFRF300W
SIGNAL WAVEFORM AND DATA esorscas
CH A! 121.8aU DT: 41.51 SCHE: B.3 U |[CHA: 13.5VDT: 1.54 SCHB: 1.z | [FR 5.6V BN 5.8 U
MIN:-298.1inU AVE:- 88.5nU HMAK: 749.6n0 | [MIN: 13.1 VU AUE:  14.6 UV NMAX: 14.6 V| [MIN:=298.1mU AVE:~298.1imU MNMAK: 121.8mV
MIM:~ 88.1nU AUE: 3.8 U MAK: 14.1 V| |NIN: 748.3eU AUE: 13.3 U MAX: 15.6 U| [MIN: 338.1nU AVE: 338.1nY MAK: 539.2nU
2 i
A 5 T i
Zoow ix . § i i i i iiii:
907 [zoon| [EIRS) [mENo| [RECD] [rERU] 3| [nEmo| [RECD] [MENU]

Fig

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

MONITOR DTC STATUS

EBAB27650

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

EFRF400E
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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
[l HYUNDA! VEHICLE DIAGNOSIS
:Select model and year 1, MIL STATUS
> ENGINE 2.DTC STATUS: PRESENT
“Select engine 3. DTC READNESS FLAG : COMPLETE
» [l DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
‘Select F4(DTALjon the function bar | 5, Op.HOUR AFTER DETECTION OF DTC
_ 6. OP.HOUR AFTER ERASURE OF DTC
|PART| [ERAS|
EFRF200D
5. s 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.

B 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

B Go to next step as below

COMPONENT INSPECTION  esasiaco

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(lf 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 20C(68°F)

<C06>

. Ground

. Reference Voltage
L ETC Quiputll

. TPS1

TPS2

LETC Quipui2

Sk N -

X7007

5) Was a problem found?

B 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.

It is necessary to perform the TPS adaptation proceduré with Scan tool when the throitle body assembly or ECM is
replaced. -

B 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. > 5.3C(41.5°F) & 5.3°C(41.5°F) { Engine Coolant
Temp. € 99.8C(211.6°F)

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

b Go to next step as below

TERMINAL AND CONNECTOR INSPECTION  esasescr

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

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

3. Has a problem been found?

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



DTC TROUBLESHOOTING PROCEDURES FL -381

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

VERIFICATION OF VEHICLE REPAIR cosrrsse

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"?

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

P Go to the applicable troubleshooting procedure.
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DTC P2122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
LOW INPUT

COMPONENT LOCATION ECD298BD

APS

... EFRF044A

GENERAL DESCRIPTION  eopessro

The Electronic Throttle Control(ETC) system is made of the components throttle body, throttle position sensor 1 &2 and ac-
celerator pedal sensor1 & 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  eaercnes

ECM sets DTC P2122 if the ECM detects output voltage lower than the possible range of a properly operating APS1

DTC DETECTING CONDITION eeaccsro

ltem Detecting Condition Possible Cause
DTC Strategy s Electrical Check « Open in power or signal
o Ignition "ON" circuit ‘
Enable Conditions » No error for supply voltage of APS1 * Short to ground in signal
s APS2 > 0.5V circuit
e Poor connection in
Threshold Value » Sensor voltage < 0.28V connectors
* APS1

Diagnostic Time e -

SPECIFICATION  esarsce

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  eoerseos

[Circuit Diagram] [Connection Information]

5 — Terminal Connected to Funtion
L 119- APS1 Ground -
1 ECM Terminal 47 APS2 Power
2
( A fz0- APs 2 ECM Terminal 20 APS
# -
- 4 54 APSH Power 3 ECM Terminal 13 APS2
6 — 4 ECM Terminal 24 APS1 Power
- 112- APS2 Ground N
5 ECM Terminal 19 APS1 Ground
3
C A f13- APS2 6 ECM Terminal 12 APS2 Ground
&
T ! E7- APS2 Power
[Harness Connector]
ECM

ﬂn '
(efsX)
PN\

94|93 |92]91|o0|89 |88 |87 |86|85]84|83|g2|81]|80[79]78]|77]|76]|75

L L
ZINe e D

50 | 49 48‘;_46 45144143142 41]40139]38)|37|36|35]34]33]32]31

28 |27 |26 | 25 | @B |23 | 22| 21] €| @] 18]17 | 16|15 14 [@ | @] 11] 10| o

L= |

E29 ca4

EFRF300F
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SIGNAL WAVEFORM AND DATA

ED15FBEB

Output value(%)
y
100% APS1
8216 /”
APS2
4146 Lant”
e
APS 1&2 output voltage increases smoothly i
with the depressing acceleration pedal amount.
1541 The output voltage of the APS2 is half of the APS1
7.5+2 -
S5 53 w
Pedal Stroke Stroke(mm)
< -

n proportion

1.11 CURRENT DaTa

1.11 CURRENT DATA

TPS ANGLE MEAM

TPS ANGLE SENSOR 1
TPS ANGLE SENSOR 2
TPS_SP

TPS UOLTAGE 1

TIPS VOLTAGE 2

;

TPS ANGLE MEAN

TPS ANGLE SENSOR 1
TPS ANGLE SENSORE 2
TPS_SP

TPS VOLTAGE 1

TPE VOLTAGE Z

o

FIx | |sce| [FuLL| [PaRT | [GRPH] [HELP|

F1% | |Sceu| [FULL] [PaRT | [GRPH| [HELP

2.2

1.11 CURRENT DATA

CH a: 4.8 ¥ DT:

2.83 S8 CH B:

) U S SO JUDES S 5 S SR S

oom IX .

TPS ANGLE MEAN

TPS ANGLE SENSOR 1
TPS ANGLE SENSOR 2
IPS_SP

TPS VOLTAGE 1

TPS VOLTAGE 2

¥

R :

5% [zoon] K0 [MEro] [RECD] [MEnu]

Fig4
Fig.1) Output voltage with closed throttle status :

FI% | [ScRN| [FULL] [PART | [GRPH| [HELP

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 cascosss

1.

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

2. Press FA(DTAL) to select DTC information from the DTCs menu
3. Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions notedin the freeze
frame data or enable conditions
4. Read "DTC Status" parameter
| - » 1.4 AMBIENT CONDIMI
To naviate to the "DTAL"menu
[} HYUNDAI VEHICLE DIAGNOSIS |
:Select model and year 1. MIL STATUS
b[iF] ENGINE 2.DTC STATUS: PRESENT
il DIAGNOSTIC TROUBLE CODES L 8T i ,
:Select FADTAL)on the function bar Qﬂﬁ@&iﬁ AETER DETEC
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.

P Fault is intermittent caused by poor contact in the sensor’s andfor 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 Vehlcle Repair"
procedure

b Go to next step as below

POWER CIRCUIT INSPECTION  cassarce

—t

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?
YES

B Go to next step as below

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

SIGNAL CIRCUIT INSPECTION  =oicres

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?

P Go to next step as below

P 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?

P Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  cipasos

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

P Go to next step as below

COMPONENT INSPECTION  eoeaorce

1.

2.

Reconnect ECM and APS harness connector.

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?

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

b 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.

NOTE

It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

B 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'C(41.5°F) & 5.3°C(41.5°F) < Engine Coolant Temp.
< 99.8T(211.6°F)

3. After TPS adaptation, the system normality should be confirmed by reading out "FMY" on the Scan Tool

VERIFICATION OF VEHICLE REPAIR criaorss

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

Read "DTC Status" parameter

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

B 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  cosserss

Refer to DTC P2122.

GENERAL DESCRIPTION  erriozoe

Refer to DTC P2122. .

DTC DESCRIPTION sronrrs

ECM sets DTC P2123 if the ECM detects output voltage higher than the possible range of a properly operating APST

DTC DETECTING CONDITION cocorers

ltem ‘ o ~ Detecting Condition Possible Cause
DTC Strategy * Electrical Check ' « Open in ground circuit
. s Ignition "ON" e Short to battery in signal
Enable Conditions » No error for supply voltage of APS1 circuit
¢ Poor connection in
Threshold Value ¢ Sensor voltage > 4.7V connectors
Diagnostic Time ° - * APS1

SPECIFICATION EEC054C8

Refer to DTC P2122.

SCHEMATIC DIAGRAM  ecssoono

Refer to DTC P2122.
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SIGNAL WAVEFORM AND DATA

EFACEBDF

Qutput Value(%)
A&
100% o APS1
8216
APS2
4116 o
f‘
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
7.5+2 N :
4“:“‘ B,
0 Stroke{mm)
Pedal Stroke
G

i.11 CURBENT DaATaA

1.11 CUEBRENT DATa

ACCEL. PEDAL UOLTAGE 1 A

% |ACCEL. PEDAL VOLTAGE 2 8.4 U
TPS ANGLE MEAN

TPS ANGLE SENSOR 1

TPS ANGLE SENSOR Z

TPS_SP

TPS VOLTAGE 1

TPS VOLTAGE 2

%

TPS ANGLE MEAN

TPS ANGLE SENSOR 1
TPS ANGLE SENSOR 2
TPS_SP

TPS VOLTAGE 1

TPS VOLTAGE Z

¥

FI¥ |[scru||FuLL| [ParT||GRPH| |HELP|

|F1% | [sceu| [FULL]| [PaRT ] |GRPH| [HELP]|

2.83 8 CH B:

2.2 Y

i.11 CUBRENT DaTh

CH a: 4.8 V DT:

o
Zoomlx_w

TPS ANGLE HMEAN

TFS ANGLE SENSOR 1
TPS ANGLE SENSOR 2
TPS_SP

TPS UOLTAGE 1

TPS VOLTAGE 2

¥

o oo

oS |MEMO| [RECD | [MENU]

Fig.1) Output voltage with closed throttle status :

[F1x |[sceu] [FuLL] [ParT ]| [GRPH| [HELP]

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 ground circuit : Approx. 5V

EFRF401F
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MONITOR DTC STATUS esraonss

Refer to DTC P2122,

GROUND CIRCUIT INSPECTION  econsrro
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. s resistance within the specification?

» Go to next step as below

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

SIGNAL CIRCUIT INSPECTION  essresee
1. Disconnect ECM connector
2. lgnition "ON" & Engine "OFF"

3. Measure voltage between terminal 2 of the APS1 harness connector and chassis ground

Specification : Approx. 0V

4, s voltage within the specification?

B Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION o1

Refer to DTC P2122.

COMPONENT INSPECTION  eosaseso

Refer to DTC P2122.

VERIFICATION OF VEHICLE REPAIR ccaoten

Refer to DTC P2122.
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DTC P2127 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
LOW INPUT

COMPONENT LOCATION  epsocsso

Refer to DTC P2122.

GENERAL DESCRIPTION erepoeir

Refer to DTC P2122.

DTC DESCRIPTION  easreess

ECM sets DTC P2127 if the ECM detects output voltage lower than the possible range of a properly operating APS2

DTC DETECTING CONDITION  =csesoee

ltem Detecting Condition Possible Cause
DTC Strategy s Electrical Check e Open in power or signal
« |gnition "ON" circuit o
Enable Conditions e No error for supply voltage of APS2 * Short to ground in signal
e APS1 > 0.9V circuit ;
e Poor connection in
Threshold Value = Sensor voltage < 0.14V connectors
e APS2

Diagnostic Time e -

SPECIFICATION  cozsceso

Refer to DTC P2122.

SCHENATIC DIAGRAM  eseponca

Refer to DTC P2122.

SIGNAL WAVEFORM AND DATA  esacen

Refer to DTC P2122.

MONITOR DTC STATUS emeciea

Refer to DTC P2122.

POWER CIRCUIT INSPECTION  eeos3sen
1. Ignition "OFF"

2. Disconnect APS harness connector.

3. lIgnition "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?

P Go to next step as below

B 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 cornnector and chassis ground

Specification : Infinite

3) Is resistance within the specification?

P 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?

P Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION eoserire

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. 0.28~0.36
Wide Open Throttle Approx. 1.93~2.18V

3. ls sensor data near the specified value?

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

B 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.

() noTE
It is necessary to perform the TPS adaptation procedure with Scan tool when the throttle body assembly or ECM is
replaced.

B 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 C(41 .5°F) & 5.3C(41.5°F) < Engine Coolant Temp.

< 99.8TC(211.6°F) ;
3. After TPS adaptation, the system normahty should be conflrmed by readlng out "FMY“ on the Scan Tool

VERIFICATION OF VEHICLE REPAIR epeocesr

Refer to DTC P2122.
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DTC P2128 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  errrorcs

Refer to DTC P2122.

GENERAL DESCRIPTION  essosocr

Refer to DTC P2122.

DTC DESCRIPTION esiroore

ECM sets DTC P2128 if the ECM detects output voltage higher than the possible range of a properly operating APS2

DTC DETECTING CONDITION easses

Item Detecting Condition Possible Cause
DTC Strategy e Electrical Check » Open in ground circuit _
- e Ignition "ON" e Short to battery in-signal
Enable Conditions e No error for supply voltage of APS2 circuit
e Poor connection in
Threshold Value e Sensor voltage > 2.6V connectors
Diagnostic Time e - ° APS2

SPECIFICATION  eecraose

Refer to DTC P2122.

SCHEMATIC DIAGRAM  eesesaca

Refer to DTC P2122.

SIGNAL WAVEFORM AND DATA  easorsca

Refer to DTC P2123.

MONITOR DTC STATUS  cczroena

Refer to DTC P2122,

GROUND CIRCUIT INSPECTION esceiare
1. Ignition "OFF"
2. Disconnect APS harness connector.

3. Measure resistance between terminal 6 of the APS harness connector and chassis ground

Specification : Approx. 0%
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FUEL SYSTEM

4. |s resistance within the specification?

P Go to next step as below

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

SIGNAL CIRCUIT INSPECTION  esoocees
1. Disconnect ECM connector
2. lgnition "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?

P Go to next step as below

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

TERMINAL AND CONNECTOR INSPECTION  ecerons

Refer to DTC P2122.

COMPONENT INSPECTION  eooraser

Refer to DTC P2127.

VERIFICATION OF VEHICLE REPAIR  esccrsen

Refer to DTC P2122.
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DTC P2138 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" / "E"
VOLTAGE CORRELATION

COMPONENT LOCATION  erossecz

Refer to DTC P2122.

GENERAL DESCRIPTION  eseciner

Refer to DTC P2122.

DTC DESCRIPTION  ecoesiss

ECM sets DTC P2138 if the ECM detects output vol;tage of the APS1 is not proportion to APS2

DTC DETECTING CONDITION  ecrazcst

ltem Detecting Condition Possible Cause
DTC Strategy o Plausibility check- | | el
‘ e [gnition "ON"
Enable Case] e No electrical error
Condi- Case? : ,
tions : 2;2; ; 823\/ e Poor connection in
: : connectors
Cased ¢ Undesired gas pedal activation againstthe s APS1
Thresh- : drivers demand) : e APS2
old Value : T o g ” ,
Case2 | e Ratio error between APS1 & APS2
Diagnos- | Casel * 0.10sec.
tic Time | Case2 * 0.35sec.

SPECIFICATION  eseeeens

Refer to DTC P2122.

SCHEMATIC DIAGRAM cnozrcr

Refer to DTC P2122.
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SIGNAL WAVEFORM AND DATA

E29A0AQC

Output Value(%)
A&
100% s APS1
8246 ’
. APS2
4116
, .
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
7.5+2 s
£%% 5 B
Pedal Stroke Stroke(mm)
¢ e
1.11 CURRENT DaTaA 1.11 CURRENT DATA
& &
4 ACCEL. PEDAL UOLTAGE 1 - Gl NCCEL. PEDAL UOLTAGE 1 4.8 U

¥ |ACCE
TPS ANGLE MEAN

TPS_SP
TPS VOLTAGE 1
TPS VOLTAGE 2

TPS ANGLE SENSOR 1
TPS ANGLE SENSOR Z

¥

*

ACCEL. PEDAL VOLTAGE 2 2.8 U
TPS ANGLE MEAN
TPS ANGLE SENSOR 1

TPS ANGLE SENSOR 2

TPS_SP

TPS UOLTAGE 1

TPS UOLTAGE 2

¥

FIx | [scen] [FuLL] [Part ] [6RPH] [HELP]

Fix | [Sceu] [FULL] [PaRT| [GRPH| [HELP|

CH A:

2.63 S CH B:

2.2 Y

4.8 V DT:

oom 1X

Il on | |zbon| [MENO] [RECD] [MENU

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

EFRF400G
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MONITOR DTC STATUS esesess

Refer to DTC P2122.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P2122.

COMPONENT INSPECTION  esiesers

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  eronosoe

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  erasparr

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 PO501 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  essareee

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Plausibility Check

= Engine speed > 2016(M/T),2112(A/T) & Engine
speed < Max. engine speed + 500RPM

e Air mass flow > 223mg/tdc &

¢ No fuel shut off

¢ Coolant Temp. > 60°C(140°F)

= time after failure conditions(M/T:50sec. , A/T:60sec.)

Threshold Value e VSS =0
Diagnostic Time ¢ 50~60sec.

e Open or short in harness

¢ Poor connection in
connectors

s VSS

Enable Conditions
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SCHEMATIC DIAGRAM  ceoeeersa

[Circuit Diagram] [Connection Information]
ECM Terminal Connected to Function
Ef\r/v(.s:f‘n:éasl Mertet ABS 14 {83 wispeed 1 ECM Terminal 55 Signal(+) U
j—Eﬁ Signal(+) 2 ECM Terminal 56 Signal(-)
For Europe Market W/SPEED SEMSOR 1 56- Signal(-)
& Without ABS System | (HO2 ABS) 2 e
[Harness Connector]
ECM
[0a @92 o1 00898887 |86 85]84]e3]s2]81|80 79| 78] 77 [76] 75| 74| 73] nﬂ
72171 |70 69| 68|67 | 66| 65 | 64| 63] 62| 61| 60 5958 | 57| 56 | 55 | 54 | @ | 52 Bl
50| 49|48 | 47|46 | 45| 44| 43 | 42 | 41| 40| 301383736 | 35| 34| 33 |32 | 31| 30 29] |
28 |27 |26 25|24 23| 22| 21} 20| 19| 18[17 16| 15[14 |13 1211 |10 9| &
E67 C44
EFRF300Y

MONITOR DTC STATUS  eerooors

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 F'Iag" indicates “Complé‘te". If n‘oyt,'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 io the “DTAL "menu
Ul HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
blir] ENGINE 2, DTC STATUS: PRESENT
:Select engine ' 3. DTC READNESS FLAG : COBPLETE

»[] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select FA(DTAL)on the function bar | 5 OP.HOUR AFTER DETECTION OF DTC
6.0PHOUR AFTER ERASURE OF DTC

[PART] [ERAS]

EFRF200D
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5.

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

NOTE

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

B Fault is intermittent caused by poor contact in the sensor’s and/or the 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

P [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?

» Wheel speed sensor is OK. Go to Go to "Signal Circuit Inspection[With ABS]" procedure

B 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 at 20°C (68°F)Repiace wheel speed sensor as necessary and go to
"Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION EABODDF
[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?

b Go to next step as below

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

2. Check for short to ground in circuit

1) Measure resistance between terminal 53 of the ECM harness connector and chassis ground

Specification : Infinite

2) Is resistance within the specification?

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

¥ 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?

B Go to next step as below

P 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?

» 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 Repdir" procedure

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

VERIFICATION OF VEHICLE REPAIR  eceorsor

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"?

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

B Go to the applicable froubleshooting procedure.
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IDTC P2187 SYSTEM TOO LEAN AT IDLE (ADDITIVE) (BANK 1)

GENERAL DESCRIPTION  eccaesac

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  catnose

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 erorosec

Item Detecting Condition Possible Cause
DTC Strategy « |ambda adaptation check
¢ In closed loop control status
» Engine speed > 512rpm o Air leakage
- ° Mass air flow > Omg/stk . . e Improper Fuel pressure

Enable Conditions ¢ Engine Coolant temp.”‘ > 75 c(1e7 F) or dirty fuel.

° Ambient pressure > 0 ] . e Blocked/Leaking injectors

* Intake manifold air temperature > -40°C(-40°F) »_Incorrect valve timing

» In canister loading status « Uneven compression
Threshold Value = [ ambda adaptation additive part < -25mg/stk
Diagnostic Time e 20sec.

MONITOR DTC STATUS ecossean

NOTE

Ifany codes relating to injectors, HO2S, ECT(Engine Coolant Temperature)Sensor, Throttle Position sensor, Injectors
or Mass Air Flow Sensor are stored, do ALL REFAIRS 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



FL -406 FUEL SYSTEM

1.4 AMBIE TTIONS
To naviate to the "DTAL"menu -
[il] HYUNDAI VEHICLE DIAGNOSIS
:Select model and year 1. MIL STATUS
| 402 2. DTC STATUS: PRESENT
:Select engine 3. DTC READNESS FLAG : COMPLETE

»[f] DIAGNOSTIC TROUBLE CODES | 4, STATISTIC COUNTER : 1
:Select FA(DTAL)on the functionbar | 5 OP.HOUR AFTER DETECTION OF DTC
6. OP.HOUR AFTER ERASURE OF DTC

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.

B 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

P Go to next step as below

MONITOR ACTUATION TEST esscesso

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 rpm drop within the same value?
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B Go to next step as below

b Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Check for Leak or Clog Injectors" procedure.

NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, thers is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

AIR LEAKAGE INSPECTION csreie
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?

P Go to "Fuel System Inspection" procedure

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

FUEL SYSTEM INSPECTION eeesrau
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/cm,50psi)
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4.

Is fuel pressure within the specified value?

» Go to next step as below

B Repair air leakage and go to "Verification of Vehicle Repair" procedure

CHECK FOR LEAKAGE OR CLOGGING INJECTORS

1.

2.

Check the fuel injectors for clogging or any restrictions

Is the fuel injector OK?

B 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

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

VERIFICATION OF VEHICLE REPAIR esrsoonc

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) fauft"?

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

B Go to the applicable troubleshooting procedure.
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IDTC P2188 SYSTEM TOO RICH AT IDLE (BANK 1)

GENERAL DESCRIPTION eeossace

Refer to DTC P2187.

DTC DESCRI PT}ON E34F9BA4

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 fora .

defined time after the lambda controller has reached its minimum threshold at idle.

DTC DETECTING CONDITION  caizssza

ltem Detecting Condition Possible Cause
DTC Strategy s Lambda adaptation check
¢ In closed loop control status
s Engine speed > 512rpm o Air leakage
y ° Mass air flow > Omg/stk . e Improper Fuel pressure

Enable Conditions e Engine Coolant temp. > 75C(167°F) or dirty fuel.

* Ambient pressure > 0 . . * Blocked/Leaking injectors

* Intake manifold air temperature ) -40C(-40°F) « Incorrect valve timing

¢ In canister loading status e Uneven compression
Threshold Value e Lambda adaptation additive part > 4mg/stk
Diagnostic Time e 20sec.

MONITOR DTC STATUS essaosss

Refer to DTC P2187.

MONITOR ACTUATION TEST eioseeo

Refer to DTC P2187.

AIR LEAKAGE INSPECTION errcrer

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 -409
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3) Does the valve hold vacuum?

B Go to "Fuel System Inspection" procedure

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

FUEL SYSTEM INSPECTION errsaoos

1.
2.

3.

Check the fuel for excessive water, alcohol, or other contaminants. Replace contaminated fuel as necessary.

install a fuel pressure gage

Start engine and let it idle. Inspect fuel pressure.

Specification : 350kPa(3.50 kg/cm,50psi)

4.

Is fuel pressure within the specified value?

B Go to next step as below

B Repair air leakage and go to "Verification of Vehicle Repair" procedure

CHECK FOR LEAKAGE OR CLOGGING INJECTORS

1.
2.

Check the fuel injectors for clogging or any restrictions

Is the fuel injector OK?

B 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

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

VERIFICATION OF VEHICLE REPAIR  essnscos

Refer to DTC P2187.
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[DTC 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 conzine

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  eszeener

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Lambda adaptation check
¢ In closed loop control status
¢ Engine speed > 512rpm o Air leakage ;
* Mass air flow > Omg/stk o Improper Fuel pressur
Enable Conditions e Engine Coolant temp. > 75C(167°F) or dirty fuel.
° Ambient pressure > 0 . * Blocked/Leaking injectors
¢ Intake manifold air temperature > -40°C(-40°F) « Incorrect valve timing
= |In canister loading status e Uneven compression
Threshold Value ¢ Lambda adaptation multiplicative part < -25%
Diagnostic Time e 20sec.

MONITOR DTC STATUS esizps

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
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1.4 AMBIENT CONDF

rIONS
To naviate to the "DTAL "menu
[}l HYUNDA! VEHICLE DIAGNOSIS

2. DTC STATUS: PRESENT
‘Select engine 3. DTC READNESS FLAG : COMPLETE
b[] DIAGNOSTIC TROUBLE CODES | 4, STATISTICCOUNTER : 1
:Select FA(DTALJon the funclionbar | 5, op HOUR AFTER DETECTION OF DTC
| 6.OP.HOUR AFTER ERASURE OF DTC

(PART) (EFAS]

EFRF200D

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

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

B 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

P Go to next step as below

MONITOR ACTUATION TEST ecaoria

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 rpm drop within the same value?



DTC TROUBLESHOOTING PROCEDURES FL -413

» Go to next step as below

P Cylinders with the least amount of RPM drop are not contributing their share of power.
Go to "Check for Leak or Clog Injectors” procedure.

NOTE

If the RPM loss between cylinders is quite large(200RPM or more) and engine has high mileage, there is possibility
of engine wear. Perform compression test with pressure gauge to check the engine wear

AIR LEAKAGE INSPECTION eirroees

1. Visually/physically inspect the air leakage in intake/exhaust system as following items,

1) I 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?

P Go to "Fuel System Inspection" procedure

B Repair air leakage and go to "Verification of Vehicle Repair" procedure

FUEL SYSTEM INSPECTION encesose

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/cm,50psi)
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4.

Is fuel pressure within the specified value?

» Go to next step as below

b Repair air leakage and go to "Verification of Vehicle Repair" procedure

CHECK FOR LEAKAGE OR CLOGGING INJECTORS

1.
2.

Check the fuel injectors for clogging or any restrictions

Is the fuel injector OK?

B 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 erseeo0s

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"?

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

B Go to the applicable troubleshooting procedure.
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IDTC P2192 SYSTEM TOO RICH AT HIGHER LOAD (BANK 1) |

GENERAL DESCRIPTION  cessoss7

Refer to DTC P2191.

DTC DESCRIPTION  essssres

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

ltem Detecting Condition Possible Cause
DTC Strategy e Lambda adaptation check
e In closed loop control status
» Engine speed > 512rpm « Air leakage
3y ° Mas's air flow > Omg/stk ] ] « Improper Fuel pressure

Enable Conditions e Engine Coolant temp. > 75C(167°F) or dirty fuel.

* Ambient pressure > 0 . . e Blocked/Leaking injectors

¢ Intake manifold air temperature > -40C(-40°F) e Incorrect valve timing

¢ In canister loading status * Uneven compression
Threshold Value e Lambda adaptation multiplicative part > 25%
Diagnostic Time e 20sec.

MONITOR DTC STATUS ecerrom

Refer to DTC P2191.

MONITOR ACTUATION TEST  ecadedco

Refer to DTC P2191.

AIR LEAKAGE INSPECTION  escesser

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?

P Go to "Fuel System Inspection" procedure

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

FUEL SYSTEM INSPECTION earores
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/cm,50psi)

4. |s fuel pressure within the specified value?

B Go to next step as below

P 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?

b 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

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

VERIFICATION OF VEHICLE REPAIR etsecone

Refer to DTC P2191.



FUEL DELIVERY SYSTEM

FL -417

FUEL DELIVERY SYSTEM

COMPONENTS LOCATION

E1F8215D
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1. Fuel tank

2. Fuel pump & Gauge

3. Fuel filer neck assembly
4. Injector

5. Ventilation hose

6. Fuel filter hose

7. Fuel leveling hose

8. Fuel delivery pipe

9. Canister

10. Two way & cut valve

EFRF900A
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FUEL LINE AND VAPOR LINE

FUEL PRESSURE TEST erosesn

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. Afier 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.

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
Connector
(09353-24000)

Fuel Pressure Gauge
and Hose
(09353-24100)

Delivery Pipe
Fuel Feed Hose E> |

G

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 apphed
check that there is no fuel leakage from the fuel pressure gauge or connection part.

4. FUEL PRESURE TEST

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 idie.

Bon

Standard Value: 350 kpa (3.5 kg/cw, 49.8 psi)

@  If the measured fuel pressure differs from the standard value, perform the necessary repairs
using the table below.

Clogged fuel filter Fuel filter

Fuel Pressure too low Fuel leak on the fuel-pressure
regulator that is assembled
on fuel pump because of poor | Fuel Pressure Regulator
seating of the fuel-pressure
regulator.

Sticking fuel pressure

Fuel Pressure too High
regulator

Fuel Pressure Regulator

6. Stop the engine and check for a change in the fuel pressure gaugé 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.

Fuel pressure drops
slowly after engine is Injector leak Injector
stopped

Fuel pressure drops
immediately after engine
is stopped

The check valve within the

. Fuel Pump
fuel pump is open

EFRF6020
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5. RELEASE THE INTERNAL PRESSURE

1.
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

Disconnect the fuel pump connector(B).

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

nal S A

Disconnect the Fuel Pressure Gauge and Hose (09353-24100) from the Fuel Pressure Gauge Connector
(09353-24000).

Disconnect the Fuel Pressure Gauge Connector (09353-24000) from the Fuel Pressure Gauge Adapter
(09353-38000).

Disconnect the fuel feed hose from the Fuel Pressure Gauge Adapter (09353-38000).

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.
Conenct the fuel feed hose to the delivery pipe.

7. INSPECT FUEL LEAKAGE ON CONNECTION

. Connect the battery negative (-) terminal.

Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.
If the vehicle is normal, connect the fuel pump connector.

EFRF602N
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INJECTOR lNSTALLATION E725AADE

1. Set the O-rings with the injector and cover them with
REMOVAL  easean petrol, g ]

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

CAUTION ‘

To prevent to splashing the fuel because of the
internal pressure in fuel line, cover the region of ; f
fuel hose connecting with the service towel.

ﬁ
— 7

2. Unscrew two deliver pipe mounting bolts and remove
the fuel delivery pipe.

CAUTION

¢ Don’t drop the injector to the gound removing

EFRF807A

the fuel delivery pipe. 2. Moving the injector left and right, assemble it with the
fuel delivery pipe.

KFREO22A EFDABO7B

3. Remove the clip(A), and then remove the injector(B). 3. Set the clip(A) with the injector(B).

KFREQ38A KFREQ38A
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FUEL SYSTEM

4. Install the delivery pipe.

KFREQO22A

INSPECTION  essrsars

Measure resistance between the terminals 1 and 2 of in-
jector.

Specification: 13.8 ~ 15.2(20C(68°F))

KFREB05A
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FUEL FILTER 6. Disassembly the fuel filter.

REPLACE ECADDE15

1.
2.

5.

Remove the capet covering service cover.

Unscrew four screws(A) and remove the service
cover(B).

EFRF035A

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.

Disconnect the fuel pump wiring connector(A) and the

fuel feed hose connector(B). e
7. Assemble a new fuel filter.

EFRFO36A

Unscrew six fuel pump mounting bolts(C) and remove
the fuel pump assembly.

Fuel pump

/ assembly

EFRFO31A

Fuel pressure
regulator

Fuel pump

EFRF032A
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FUEL PUMP (FP) 6. Disassembly the fuel filter.

REMOVAL  eecsoes

1. Remove the capet covering service cover(B).

Fuel pump

/ assembly

2. Unscrew four screws(A) and remove the service
cover(B).

EFRFO31A

INSTAL LATION EA7S5FDA7

Installation is in reverse order of removal.

Tightening torque
EFRFO35A Fuel pump and Gauge plate mounting bolt
0.2 ~ 0.3 kgfm

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 connecior(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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INSPECTION  eossarse

1. Connect 12V power supply to fuel pump connector
and check if the fuel pump is operated.

KFREO33A

KFREO0338

A\ caution
Cover the fuel line nipple with a shop towel not to
splash fuel remained in the fuel filter.

2. 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 EDFB76F1

1.  Remove the capet covering service cover(B).

2. Unscrew four screws(A) and remove the service
cover(B).

KFREO27A

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 torgue
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)

8. Support the fuel tank with jack.

KFREO029A
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