Fuel System

GENERAL

DIESEL CONTROL SYSTEM

ENGINE CONTROL MODULE (ECM)
ENGINE COOLANT TEMPERATURE SENSOR
(ECTS)

CAMSHAFT POSITION SENSOR (CMPS)
CRANKSHAFT POSITION SENSOR (CKPS)
MASS AIR FLOW SENSOR (MAFS)

RAIL PRESSURE SENSOR (RPS)

BOOST PRESSURE SENSOR (BPS)

INTAKE AIR TEMPERATURE SENSOR (IATS)
ACCELERATOR POSITION SENSOR (APS)
VGT CONTROL SOLENOID VALVE

FUEL PRESSURE REGULATOR VALVE
RAIL PRESSURE REGULATOR VALVE
EGR SOLENOID VALVE

THROTTLE CONTROL ACTUATOR
VARIABLE SWIRL CONTROL ACTUATOR
FUEL TEMPERATURE SENSOR (FTS)
LAMBDA SENSOR

FUEL DELIVERY SYSTEM-DIESEL

INJECTOR

COMMON RAIL

HIGH PRESSURE FUEL PUMP
FUEL FILTER

FUEL TANK
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GENERAL

SPECIFICATION

FUEL DELIVERY SYSTEM

E9BODD87

Items Specification
Fuel Tank Capacity 45lit.
Fuel Retrun System Type Return
Fuel Filter Type High pressure type (built in engine room)
_ Type Mechanical
High Pressure Fuel Pump -
Driven by Belt
Fuel Pressure Maximum pressure | 1,600 bar (160 Mpa, 23,206 psi)

INPUT SENSORS

Mass Air Flow Sensor (MAFS)

» Type: Digital type
» Specification

INTAKE AIR TEMPERATURE:20T (68°F)

Air Quantity(Kg/h) Frequency(KHz)

8 1.96~1.97
10 2.01~2.02
40 2.50~2.52
105 3.18~3.23
220 4.26~4.35
480 7.59~7.94
560 9.08~9.89

INTAKE AIR TEMPERATURE:807C(176°F)

Air Quantity(Kg/h) Frequency(KHz)
10 2.00~2.02
40 2.49~2.53
105 3.16~3.25
480 7.42~8.12

ACCELERATOR POSITION SENSOR (APS)

» Type: Potentiometer
» Specification

Output Voltage(V)

Test Condition

APS 1(V) APS 2(V)
Idle 0.14 ~ 0.16 0.073~0.077
Fully depressed 0.76 ~ 0.88 0.35~0.47

BOOST PRESSURE SENSOR(BPS)

» Type: Piezo-resistive type

» Specificiation

Pressure(kpa) Output Voltage(V)
70 1.02~1.17
140 2.13~2.28
210 3.25~3.40
270 4.20~4.35

HEATED OXYGEN SENSOR(HO2S)

» Type: Zirconia sensor

» Specificiation

SENSOR
A Value Pumping Current(A)
0.65 -2.22
0.70 -1.82
0.80 -1.11
0.90 -0.50
1.01 0.00
1.18 0.33
1.43 0.67
1.70 0.94
2.42 1.38
Air (Atmosphere) 2.54
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FUEL SYSTEM

HEATER

Temperature C(°F)

Sensor Resistance (R)

FUEL TEMPERATURE SENSOR (FTS)

» Type: Thermistor type

» Specificiation

20(68) 9.2
100(212) 10.7 Temperature C(°F) Sensor Resistance (k)
200(392) 13.1 -20(-4) 15.67
300(572) 14.6 -10(14) 9.45
400(752) 17.7 0(32) 5.89
500(932) 19.2 20(68) 2.27~2.73
600(1112) 20.7 40(104) 1.17
700(1292) 22,5 60(140) 0.60
80(176) 0.30~0.32
INTAKE AIR TEMPERATURE SENSOR (IATS)
100(212) 0.176
P Type: Thermistor type (Intergrated with BPS) 120(248) 0.112

P Specificiation

IATS1(INTEGRATED IN BOOST PRESSURE

SENSOR)

Temperature C(°F)

Sensor Resistance (k&)

ENGINE COOLANT TEMPERATURE SENSOR

(ECTS)

» Type: Thermistor type

» Specificiation

BETWEEN PIN 1 AND 3(FOR ECTS)

Temperature C(°F)

Sensor Resistance (k&)

-20(-4) 12.66~15.12
-10(14) 7.94~9.31
0(32) 5.12~5.89
10(50) 3.38~3.83
20(68) 2.29~2.55
30(86) 1.57~1.75
40(104) 1.10~1.24
50(122) 0.78~0.89
60(140) 0.57~0.65
70(158) 0.42~0.49
80(176) 0.31~0.37
90(194) 0.24~0.29
100(212) 0.18~0.22
110(230) 0.14~0.18
120(248) 0.11~0.14
130(266) 0.11~0.14

IATS2(INTEGRATED IN MASS AIR FLOW SENSOR)

Temperature C(°F)

Sensor Resistance (k%)

-20(-4) 12.66~15.12
0(32) 5.2~5.9
20(68) 2.29~2.55

80(176) 0.31~0.37

-20(-4) 14.13 ~ 16.83
0(32) 5.79
20(68) 2.31 ~ 2.59
40(104) 1.15
60(140) 0.59
80(176) 0.32
100(212) 0.19
110(230) 0.15
120(248) 0.17

BETWEEN PIN 1 AND 2(FOR GUAGE)

Temperature C(°F)

Sensor Resistance ()

60(140) 125
85(185) 42.6~54.2
110(230) 22.1~26.2
125(257) 15.2

VEHICLE SPEED SENSOR (OR WHEEL SPEED

SENSOR)

» Type: Inductive Type
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CAMSHAFT POSITION SENSOR (CMPS) THROTTLE FLAP CONTROL SOLENOID VALVE

» Type: Hall Effect Sensor » Type: Double coil type

» Output Voltage (V): 0~5

CRANKSHAFT POSITION SENSOR (CKPS)

» Type: Inductive Type
» Output Voltage (V): 0~5
» Specificiation

Temperature C(°F)

Coil Resistance (Q)

20 (68) 860 £ 10 %
RAIL PRESSURE SENSOR(RPS)
» Type: Piezo-resistive type
» Specificiation
Fully
Item Idle depressed
Ralil 220~320 1800
pressure(bar)
Output
Voltage(V) Below 1.7 Approx. 4.5

OUTPUT ACTUATORS
INJECTOR

» Type: Electromagnetic type

» Number: 4
» Specificiation

Temperature C(°F)

Injector Resistance (R )

20~70 (68~158)

0.22~0.30

» Specificiation

Temperature C(°F)

Resistance (R)

20 (68)

28.3~31.1

VARIABLE GEOMETRY TURBO CHARGER(VGT)

CONTROL SOLENOID VALVE

» Type: Double coil type

» Specificiation

Temperature C(°F)

Resistance (R)

20 (68)

14.7 ~ 16.1

ELECTRONIC EMISSION GAS

RECIRCULATION(EGR) CONTROL VALVE

» Type: Linear solenoid(Electric type)

» Duty Cycle: 140Hz
» Specificiation

Temperature C(°F)

Resistance (R)

19~25(66.2~77.0)

7.3 ~ 8.3

FUEL PRESSURE REGULATOR

» Control type: Inlet control

» Duty Cycle: 185Hz
» Specificiation

Temperature C(°F)

Resistance (R)

VARIABLE SWIRL VALVE ACTUATOR

» Type: Motor driven(Position sensor installed)

» Specificiation

MOTOR

20 (68)

2.6~3.15

Temperature C(°F)

Resistance (R)

RAIL PRESSURE REGULATOR

» Control type: Outlet control

» Duty Cycle: 1000Hz
» Specificiation

20 (68)

3.2~4.4

Temperature C(°F)

Resistance ()

POSITION SENSOR

20 (68)

3.42~3.78

Temperature C(°F)

Resistance ()

20 (68)

3.44~5.16
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SERVICE STANDARD  ermieze

AIC OFF 700£100
Basic Idle rpm (after warm up)
A/C ON 750+£100

TIGHTENING TORQUES  eosessos

ENGINE CONTROL SYSTEM

Items N-m kg-m Ibf-ft

ECM Bracket 7.9~11.8 0.8~1.2 5.8~8.9
Boost Pressure Sensor (BPS) 6.9~10.8 0.7~1.1 5.1-8.0
Crankshaft Position Sensor (CKPS) 5.9~9.8 0.6~1.0 4.3~7.2
Camshaft Position Sensor (CMPS) 6.9~9.8 0.7~1.0 5.1~7.2
Engine Coolant Temperature Sensor (ECTS) 19.6~49.2 2.0~4.0 10.9~14.5
Accelerator Position Sensor (APS) 5.9~7.9 0.6~0.8 4.3~5.8
Vacuum Pump 9.8~11.8 1.0~1.2 7.4~8.9
EGR Pipe to Exhaust System 31.4~37.3 3.2~3.8 23.6~28.0
EGR Pipe to Inlet Manifold System 14.7~19.6 1.5~2.0 10.9~14.5
EGR Valve 21.6~27.5 22~28 15.9 ~ 20.3
Variable Swirl Valve Actuator 6.9~10.8 0.7~11 5.1~ 8.0
Heated Oxygen Sensor(HO2S) 40~60 4~6 29.5~44.3
FUEL DELIVERY SYSTEM

Fuel tank band installation bolt 39.2~53.9 40~55 28.9 ~ 39.8
Common Rail 14.7~21.6 15~22 10.9 ~ 15.9
High Pressure Fuel Pump 15 ~ 19.6 15~20 10.9 ~ 145
Injector Clamp Bolt 27.5~29.4 28~3.0 20.3 ~21.7
High Pressure Fuel Tube(Pump to Rail) 24.5~28.4 25~29 18.1~21.0
High Pressure Fuel Tube(Rail to Injectors) 24.5~28.4 25~29 18.1~21.0
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SPECIAL SERVICE TOOLS

E758BEE7

Tool (Number and name)

lllustration

Application

09351-2A100
Injector Remover Adapter

e~
If.'

LCGF062A

Removing the injector

09351-4A200
Injector Remover

LXGF022A

Removing the injector

09314-27110(14mm)
09314-27120(17mm)
Torque Wrench Socket

AFAF201B

Installing the high pressure pipe

09331-2A000
High Pressure Pump
Sprocket Remover

LXGF021A

Removing the high pressure
fuel pump
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BASIC TROUBLESHOOTING  eraescrr

BASIC TROUBLESHOOTING GUIDE

| 1 | Bring Vehicle to Workshop

N

| Analyze Customer's Problem

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

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

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

NOTE

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

4 | Confirm the Inspection Procedure for the System or Part

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

5 | Erase the DTC and Freeze Frame Data

€) warNING

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

6 | Inspect Vehicle Visually

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

7 | Recreate (Simulate) Symptoms the DTC

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

8 | Confirm Symptoms of Problem

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

9 | Recreate (Simulate) Symptom

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

10 | Check the DTC

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

11 | Perform troubleshooting procedure for DTC

13 | Confirmation test

| |
| 12 | Adjust or repair the vehicle |
| |
| |

14 |END

LXGF500A
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CUSTOMER PROBLEM ANALYSIS SHEET

1.

VEHICLE INFORMATION

(1) VIN:

(I Production Date:

(1) Odometer Reading: (mile/km)

2. SYMPTOMS
] Unable to start L] Er)gme does npt turn over ] Incomplete combustion
[ Initial combustion does not occur
[ Difficult to start [J Engine turns over slowly [ ] Other
[ Rough idling [ Incorrect idling
(] Poor idling [J Unstable idling (High: rpm, Low: rpm)
L] Other
L] Soon after starting [] After accelerator pedal depressed
[ Engine stall [] After accelerator pedal released [] During A/C ON
g [J Shifting from N to D-range
1 Other
] Others [J Poor driving (Surge) [ ] Knocking [] Poor fuel economy
[] Back fire [ After fire [] Other
3. ENVIRONMENT

Problem frequency

L] Constant [ ] Sometimes (
[ Other

) L1 Once only

Weather

[J Fine [J Cloudy [] Rainy [] Snowy [] Other

Outdoor temperature

Approx. °CI°F

Place

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

Engine temperature

L] Cold L] Warming up [] After warming up [ Any temperature

Engine operation

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

4.

MIL/DTC

MIL (Malfunction Indicator Lamp)

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

DTC

Check mode

Normal Check | [J Normal [ ] DTC ( )
(Pre-check) [] Freeze Frame Data
[J Normal [[] DTC ( )

L] Freeze Frame Data
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

NOTE

The measured resistance in except for ambient tem-
perature (207, 68°F) is reference value.

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

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

1. Clear Diagnostic Trouble Code (DTC).

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

BFGE321A

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

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

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

@ SIMULATING VIBRATION

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

€ 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.

€ 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 to simulate a rainy day or
a high humidity condition.

€ WARNING

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

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

CONNECTOR INSPECTION PROCEDURE

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

BFGEO15F

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

BFGEO015G

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

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

BFGEO15I

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

BFGE015J

NOTE

BFGEO15H

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

tester lead.

2. Checking Point for Connector
a.

While the connector is connected:

Hold the connector, check connecting condition
and locking efficiency.

When the connector is disconnected:

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

Check terminal tightening condition:

Insert a spare male terminal into a female ter-
minal, and then check terminal tightening condi-
tions.
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3.

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

BFGEO015K

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

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
e 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

WIIIH[;:i}[Z 2}

© (B QY

BFGE501A
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
1 MQ 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 1Q MQ and below 1 Q respec-
tively. 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
© QY

SENSOR

BFGE501B
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b. Disconnect connector (B), and measure for resis-
tance between connector (C) and (B1) and be-
tween (B2) and (A) as shown in [FIG. 3].

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

1 1 1

FIG 3

2 2 2 2 ECM
© (B1) (82) (A)
SENSOR

BFGE501C

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

The measured voltage of each connector is 5V,

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

FIG 4

ECM

SENSOR

(I

2 2
© ®) Q)

BFGE501D

@ CHECK SHORT CIRCUIT

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

If short to ground circuit occurs as shown in [FIG. 5], the
broken point can be found by performing below Step 2

(Continuity Check Method with Chassis Ground) as shown
below.

ECM

SENSOR

BFGES501E

2. Continuity Check Method (with Chassis Ground)

NOTE

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

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

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

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

ECM

2
()
SENSOR

BFGE5S01F

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

T

© (B1) (82) QY
SENSOR

-

BFGES501G
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ACTUATOR TEST

The ACTUATOR TEST mode is to check if the relay, valve, 3.

2. Turn the ignition switch OFF.

actuator and so on are operated normally.

Before removing parts to inspect or replace them, perform- 4.
ing the Actuator test is recommanded.
Perform the ACTUATOR TEST according to the below pro-

cedures.

1. Warm up the engine.

Turn the ignition switch ON.

TOR TEST mode and perform it.

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

5. According to the display on tester, select the ACTUA-

DISPLAY(HI-SCAN)

TEST METHOD

TEST CONDITION

Control A/C compressor relay

A/C COMPRESSOR ON or OFE IG ON, ENG STOP

FAN-LOW SPEED Control the FAN-LOW SPEED relay IG ON, ENG STOP
ON and operate the fan.

FAN-HIGH SPEED Control the FAN-HIGH SPEED relay IG ON, ENG STOP
ON and operate the fan.

MIL(ENGINE CHECK) Turn the lamp ON or OFF. IG ON, ENG STOP

GLOW IND. LAMP Turn the lamp ON or OFF. IG ON, ENG STOP

GLOW RELAY Control glow relay ON or OFF. IG ON, ENG STOP

EGR ACTUATOR Activate the EGR actuator ON or OFF IG ON, ENG STOP

FUEL PRESSURE REGULATOR Activate the valve ON or OFF. IG ON, ENG STOP

VALVE

IMMOBILIZER INDICATOR LAMP Turn the lamp ON or OFF. IG ON, ENG STOP

CRUISE CONTROL LAMP Turn the lamp ON or OFF. IG ON, ENG STOP

VGT ACTUATOR Activate the VGT actuator ON or OFF IG ON, ENG STOP

THROTTLE FLAP ACRUATOR Activate the throttle actuator IG ON, ENG STOP
ON or OFF

VARIABLE SWIRL ACTUATOR Activate Variable Swirl actuator IG ON, ENG STOP
ON or OFF

RAIL PRESSURE .

REGULATOR VALVE Activate the valve ON or OFF IG ON, ENG STOP

PTC HEATER RELAY Control PTC heater relay ON or OFF IG ON, ENG STOP
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SYMPTOM TROUBLESHOOTING GUIDE CHART(I)

Problem

Possible cause

Engine does not start

Run out of fuel

Starter faulty

Pump hose supply cut

High pressure leakage

Fuse out of order

The compensation of individual injector not adapted

Drift of the rail pressure sensor not detected

Cam and Crank signals missing simultaneously

Battery voltage too low

Faulty antitheft or immobilizer

EGR valve blocked open

Fuel pressure regulator valve contaminated, stuck, jammed

Rail pressure control valve contaminated, stuck, jammed

Fuel quality / presence of water

Inversion of low pressure fuel connections

Fuel filter not adapted

Low pressure fuel circuit sealed

Sealed fuel filter

Intermittent fault connection

Air ingress in the low pressure fuel circuit

Fuel return circuit of the pump sealed

Engine compression too low

Leakage at the injector valve

Low pressure fuel pump faulty

High pressure fuel pump faulty

Injector jammed open

Bug software or hardware fault not detected
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Problem

Possible cause

Engine starts with difficulty
or starts and stalls

Run out of fuel

Fuel return hose of nozzle holder cut

High pressure leakage

Fuse faulty

Air filter sealed

Alternator or voltage regulator faulty

The compensation of individual injector not adapted

Drift of the engine coolant temperature sensor not detected

Drift of the rail pressure sensor not detected

Battery voltage too low

EGR valve blocked open

Fuel pressure regulator valve contaminated, stuck, jammed

Rail pressure control valve contaminated, stuck, jammed

Fuel quality / presence of water

Inversion of low pressure fuel connections

Low pressure fuel circuit sealed

Sealed fuel filter

Qil level too high/too low

Catalytic converter sealed or damaged

Intermittent fault connection

Air ingress in the low pressure fuel circuit

Fuel return circuit of the pump sealed

Glow system faulty

Engine compression too low

Fuel return hose of nozzle holder sealed

Carbon deposit on the injector (sealed holes)

Needle stuck (injection possible over a certain pressure)

Petrol in fuel

Bug software or hardware fault not detected
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Problem

Possible cause

Poor starting when hot

The compensation of individual injector not adapted

Drift of the rail pressure sensor not detected

EGR valve blocked open

Fuel pressure regulator valve contaminated, stuck, jammed

Rail pressure control valve contaminated, stuck, jammed

Air filter sealed

Air ingress in the low pressure fuel circuit

Fuel quality / presence of water

Fuel return circuit of the pump sealed

Sealed fuel filter

Engine compression too low

Intermittent fault connection

Carbon deposit on the injector (sealed holes)

Needle stuck (injection possible over a certain pressure)

Petrol in fuel

Bug software or hardware fault not detected

Unstable idling

Fuel return hose of nozzle holder cut

The compensation of individual injector not adapted

Drift of the rail pressure sensor not detected

Harness resistance increased

Air ingress in the low pressure fuel circuit

Fuel quality / presence of water

Sealed fuel filter

Air filter sealed

Fuel return hose of nozzle holder sealed

High pressure leakage

Glow system faulty

Engine compression too low

Bad flanging of the injector

High pressure pump out of order

Injector not adapted

Carbon deposit on the injector (sealed holes)

Needle stuck (injection possible over a certain pressure)

Injector jammed open

Idle speed too high/too low

Drift of the engine coolant temperature sensor not detected

Incorrect state of the electrical pack devices

Alternator or voltage regulator faulty

Clutch not well set

Bug software or hardware fault not detected
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Problem

Possible cause

Blue, white, black smokes

The compensation of individual injector not adapted

Drift of the engine coolant temperature sensor not detected

Drift of the rail pressure sensor not detected

EGR valve blocked open

Fuel pressure regulator valve contaminated, stuck, jammed

Rail pressure control valve contaminated, stuck, jammed

Qil level too high/too low

Fuel quality / presence of water

Catalytic converter sealed or damaged

Air filter sealed

Oil suction (engine racing)

Glow system faulty

Engine compression too low

Bad flanging of the injector

Injector washer not adapted, forgotten, doubled

Injector not adapted

Carbon deposit on the injector (sealed holes)

Injector jammed open

Petrol in fuel

Engine rattling, noisy engine

The compensation of individual injector not adapted

EGR valve blocked closed (noisy engine)

EGR valve blocked open

Drift of the engine coolant temperature sensor not detected

Glow system faulty

Engine compression too low

Fuel return hose of nozzle holder sealed

Drift of the rail pressure sensor not detected

Injector washer not adapted, forgotten, doubled

Injector not adapted

Carbon deposit on the injector (sealed holes)

Needle stuck (injection possible over a certain pressure)

Injector jammed open

Burst noise

The compensation of individual injector not adapted

Intermittent fault connection

Exhaust system sealed

Drift of the rail pressure sensor not detected

Fuel pressure regulator valve contaminated, stuck, jammed

Rail pressure control valve contaminated, stuck, jammed

Bug software or hardware fault not detected
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Problem

Possible cause

Untimely acceleration/deceler-
ation and engine racing

Accelerator position sensor blocked

EGR valve blocked open

Intermittent fault connection

Qil suction (engine racing)

Drift of the rail pressure sensor not detected

Bug software or hardware fault not detected

Gap when accelerating and at
re-coupling (response time)

Air inlet circuit open

Incorrect state of the electrical pack devices

Accelerator position sensor blocked

EGR valve blocked open

Turbo charger damaged

Sealed fuel filter

Engine compression too low

High pressure leakage

Fuel pressure regulator valve contaminated, stuck, jammed

Rail pressure control valve contaminated, stuck, jammed

Needle stuck (injection possible over a certain pressure)

Bug software or hardware fault not detected

Engine stop/ stalling

Run out of fuel

Pump hose supply cut

High pressure leakage

Fuse faulty

Fuel quality / presence of water

Low pressure fuel circuit sealed

Sealed fuel filter

Cam and Crank signals missing simultaneously

EGR valve blocked open

Fuel pressure regulator valve contaminated, stuck, jammed

Rail pressure control valve contaminated, stuck, jammed

Alternator or voltage regulator faulty

Intermittent fault connection

Catalytic converter sealed or damaged

Qil suction (engine racing)

Low pressure fuel pump faulty

High pressure pump faulty

Faulty ignition key

Petrol in fuel

Bug software or hardware fault not detected
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Problem

Possible cause

Engine judder

Run out of fuel

Fuel return hose of nozzle holder cut

Incorrect state of the electrical pack devices

The compensation of individual injector not adapted

EGR valve blocked open

Fuel filter not adapted

Air ingress in the low pressure fuel circuit

Fuel quality / presence of water

Sealed fuel filter

Intermittent fault connection

Harness resistance increased

Glow system faulty

Engine compression too low

Fuel return hose of nozzle holder sealed

Valve clearance

Low pressure fuel pump faulty

Injector washer not adapted, forgotten, doubled

Carbon deposit on the injector (sealed holes)

Needle stuck (injection possible over a certain pressure)

Injector jammed open

Petrol in fuel

Bug software or hardware fault not detected

Lack of power

The compensation of individual injector not adapted

Accelerator position sensor blocked

Incorrect state of the electrical pack devices

EGR valve blocked open

Air inlet circuit open

Air filter sealed

Qil level too high/too low

Catalytic converter sealed or damaged

Turbo charger damaged

Sealed fuel filter

Leakage at the injector valve

Fuel return circuit of the pump sealed

Fuel return hose of nozzle holder sealed

Engine compression too low

Injector not adapted

Carbon deposit on the injector (sealed holes)

Valve clearance
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Problem

Possible cause

Too much power

EGR valve blocked closed (noisy engine)

The compensation of individual injector not adapted

Qil suction (engine racing)

Bug software or hardware fault not detected

Excessive fuel consumption

Fuel return hose of nozzle holder cut

Leakage at the Fuel pressure regulator valve

Leakage at fuel temperature sensor

Leakage at the spacers

High pressure leakage

Air inlet circuit open

Air filter sealed

The compensation of individual injector not adapted

EGR valve blocked open

Incorrect state of the electrical pack devices

Qil level too high/too low

Fuel quality / presence of water

Catalytic converter sealed or damaged

Turbo charger damaged

Engine compression too low

Injector not adapted

Bug software or hardware fault not detected

Over speed engine when
changing the gear box ratio

Accelerator position sensor blocked

The compensation of individual injector not adapted

Intermittent fault connection

Clutch not well set

Qil suction (engine racing)

Turbo charger damaged

Injector not adapted

Bug software or hardware fault not detected
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Problem

Possible cause

Exhaust smells

EGR valve blocked open

Qil suction (engine racing)

Turbo charger damaged

Qil level too high/too low

The compensation of individual injector not adapted

Catalytic converter sealed or damaged

Bad flanging of the injector

Injector washer not adapted, forgotten, doubled

Injector not adapted

Carbon deposit on the injector (sealed holes)

Needle stuck (injection possible over a certain pressure)

Injector jammed open

Bug software or hardware fault not detected

Smokes (black, white, blue)
when accelerating

The compensation of individual injector not adapted

EGR valve blocked open

Air filter sealed

Fuel quality / presence of water

Qil level too high/too low

Turbo charger damaged

Catalytic converter sealed or damaged

Oil suction (engine racing)

Air heaters out of order

Engine compression too low

High pressure leakage

Intermittent fault connection

Bad flanging of the injector

Injector washer not adapted, forgotten, doubled

Injector not adapted

Carbon deposit on the injector (sealed holes)

Needle stuck (injection possible over a certain pressure)

Injector jammed open

Petrol in fuel

Bug software or hardware fault not detected

Fuel smells

Pump hose supply cut

Fuel return hose of nozzle holder cut

Leakage at the Fuel pressure regulator valve

Leakage at fuel temperature sensor

Leakage at the spacers

High pressure leakage




FLA -24

FUEL SYSTEM

Problem

Possible cause

The engine collapses at take off

Accelerator position sensor blocked

Incorrect state of the electrical pack devices

Air filter sealed

Inversion of low pressure fuel connections

Fuel filter not adapted

Fuel quality/presence of water

Air ingress in the low pressure fuel circuit

Sealed fuel filter

Catalytic converter sealed or damaged

Clutch not well set

Intermittent fault connection

Drift of the rail pressure sensor not detected

Fuel pressure regulator valve contaminated, stuck, jammed

Rail pressure control valve contaminated, stuck, jammed

Petrol in fuel

Bug software or hardware fault not detected

The engine does not stop

Faulty ignition key

Qil suction (engine racing)

Bug software or hardware fault not detected

Different mechanical noises

Buzzer noise (discharge by the injectors)

Clip broken (vibrations, resonance, noises)

Incorrect state of the electrical pack devices

Catalytic converter sealed or damaged

Air inlet circuit open

Bad flanging of the injector

Clutch not well set

Turbo charger damaged

Valve clearance
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SYMPTOM TROUBLESHOOTING GUIDE CHART (ll)

C
- S -
Trouble symtoms | e T 5 a § § o 5 ‘g §’
LR AR AN AR A IE-N
s |2S|Es|cg|2a| B 5 |88,
e 22|25 222k 5| § |25 <
Check items g2 82|85 |22|eg 2| & |88¢| 2
Self-diagnosis 1 1 1 1 1 1 1 1 1
Immobilizer 2
Vehicle supply voltage 3 3
Main Relay 4 3 3 11 4
Fuse/plug wiring harness 5 2 8 2
Ignition switch signal 6 4 4 10 5
Crankshaft Position Sensor 7 12
No fuel 8
Wrong fuel 9 5 7 2 5 3
Lack of fuel 2
Air in fuel system 10 6 8 3 4
Low-pressure circuit (fuel) 11 7 13 4 6 7
High-pressure circuit (fuel) 16 8 14 14 19 16
Fuel filter 12 9 5 7 5
Electric fuel pump 15 11 6
Fuel pre-heater 13 10 6 8
e R 1 s
Incorrect connection of injector 14 17 3 11 13
Injector 17 10 19 4 10 18 14
e mecrmen e | s 2 JERE
Defective ECM 20
Camshaft Position sensor 5
Engine Coolant Temperature Sensor 15 2 16
Loss of coolant
Glow-plug system 16

LGJF500A
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| = 22 BEE
Trouble symtoms 5 55| ,3 2| g8 % g g =
£ 53| tEE| ca| §& - o 8.2
E G c @ g ; :;‘5 o=y g 'g_ 3 £ o) o
g_|22e% 2212 | 5| S |25%) ¢
. ot | oo | ©9>| 50| © ® 5 S o0 8 3
Check items 08|05 86 |Ts|<c2| 5 c |G5E| a
Rail Pressure Sensor 21 18 12 17 17
Accelerator Position Sensor 2 9
Mechanical fault in accelerator pedal 3 10
EGR 7 11
Mass Air Flow Sensor 9 15
Air filter clogged 12 8 4
Vacuum system leaking 2
Turbocharger defective 12
VGT valve connection 13
Boost Pressure Sensor 3
Checking timing belt tension 18
Clutch switch 6
Brake switch 7
Vehicle speed signal 8
Checking oil level
Radiator fan
Radiator defective or clogged
Ignition switch defective
A/CON compressor switch
A/CON switch
Plug contacts 6
Leak in connecting surface between 14
turbochager and Intake manifold
High pressure pump 22 21 21

LXGF502A
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Trouble symtoms

Clouds of black
smoke

Engine overheating
Can not shut off

with ignition key
Diagnosis lamp not
go out or flickers
A/CON cannot be
switched on
constantly in operation

Engine overrun,
White/Blue smoke

Accel.
Radiator fan

Check items

—
—
—
—
—_
—
—
—

Self-diagnosis

Immobilizer

Vehicle supply voltage

Main Relay

Fuse/plug wiring harness 4 2 2 4

Ignition switch signal 3

Crankshaft Position Sensor

No fuel

Wrong fuel 2

Lack of fuel

Air in fuel system 3

Low-pressure circuit (fuel)

High-pressure circuit (fuel) 7

Fuel filter 4
Electric fuel pump

Fuel pre-heater 5

Fuel pressure Regulator Valve /
Raill pressure control Valve

Incorrect connection of injector

Injector

Engine mechanical components
(compression, valve clearance...)

Defective ECM 5

Camshaft Position sensor

Engine Coolant Temperature Sensor 8 2 7 3 5 3

Loss of coolant

Glow-plug system

LGJF500B
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Trouble symtoms

Engine overrun,
White/Blue smoke
Clouds of black
smoke

Engine overheating
Can not shut off
with ignition key
Diagnosis lamp not
go out or flickers
A/CON cannot be
switched on
constantly in operation

Accel.
Radiator fan

Check items

Rail Pressure Sensor

Accelerator Position Sensor 3 6

Mechanical fault in accelerator pedal 2
EGR

Mass Air Flow Sensor

Air filter clogged

AN O | W

Vacuum system leaking

Turbocharger defective

VGT valve connection

Boost Pressure Sensor 9 5

Checking timing belt tension

Clutch switch

Brake switch

Vehicle speed signal

Checking oil level 7

Radiator fan 4

Radiator defective or clogged 5

Ignition switch defective 2

A/CON compressor switch 4 2
A/CON switch 3

Plug contacts

Leak in connecting surface between
turbochager and Intake manifold

LXGF504A
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FAIL-SAFE CHART

When any of the following codes is recorded, the ECM
enters into the fail-safe mode.

DTC Fail-Safe Operation Deactivation Condition
P0047 | Fuel injection and engine power are restricted. Normal state is kept for 1.0 sec.
P0048 | Fuel injection and engine power are restricted. Normal state is kept for 1.0 sec.
P0069 | Boost pressure sensor output is fixed at 1000hPa. Normal state is kept for 0.5 sec.
P0097 i i -

Intal_<e air tempera}ture sensor(Integrated in BPS) out Normal state is kept for 0.5 sec.
pP0o09s | put is fixed at 28C.
P0101 | Fuel injection and engine power are restricted. Normal state is kept for 1.5 sec.
P0102 | Fuel injection and engine power are restricted. Normal state is kept for 1.0 sec.
P0103 | Boost pressure sensor output is fixed at 1000hPa. Normal state is kept for 1.0 sec.
P0107 . o .

Barometic pressure is fixed at 1000hPa. Normal state is kept for 0.5 sec.
P0108
P0112 i i -

Intal_<e air tempere&ture sensor(Integrated in MAFS) out Normal state is kept for 0.5 sec.
pPo113 | put is fixed at 50C.
P0O117 » If DTC being detected after cranking, ECM senses coolant

temperature is 80°C. If DTC being detected in cranking,
ECM senses coolant temperature is -10C. Normal state is kept for 0.48 sec.
PO118 * A/C and auxilary heater operation is inhibited.
» Cooling fan keeps being operated.

P0182 _
50183 Fuel temperature sensor output is fixed at 40°C. Normal state is kept for 0.5 sec.
P0192 ) o _
50193 Rail pressure sensor output is fixed at 330bar. Normal state is kept for 0.48 sec.
P0237 o .
50238 Boost pressure sensor output is fixed at 1000hPa. Normal state is kept for 1.0 sec.
P0532 o .

A/C pressure is fixed at 4000hPa. Normal state is kept for 0.6 sec.
P0533
P0562 o _

Battery voltage is fixed at 7.9V. Normal state is kept for 0.1 sec.
P0563
P0642 | Engine speed is fixed at 1200 rpm. Normal state is kept for 0.1 sec.
P0643 | Engine speed is fixed at 1200 rpm. Normal state is kept for 0.1 sec.
P0652 « Engine speed is fixed at 1200 rpm. .
P0653 * Rail pressure sensor output is fixed at 330bar. Normal state is kept for 0.1 sec.
P0698 o .

A/C pressure is fixed at 4000hPa. Normal state is kept for 0.1 sec.
P0699
P2123 | Engine speed is fixed at 1200 rpm. Normal state is kept for 0.1 sec.
P2128 | Engine speed is fixed at 1200 rpm. Normal state is kept for 0.1 sec.
P2138 | Engine speed is fixed at 1200 rpm. Normal state is kept for 0.1 sec.
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DTC Fail-Safe Operation Deactivation Condition
P2264 | Fuel injection and engine power are restricted. Soon after normal state
P2299 | Engine speed is fixed at 1200 rpm. Normal state is kept for 0.1 sec.
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DIESEL CONTROL SYSTEM

DESCRIPTION  e2sa22r5
If the Diesel Engine Control system components (sensors,
ECM, injector, etc.) fail, interruption to the fuel supply or
failure to supply the proper amount of fuel for various en-
gine operating conditions will result. The following situa-
tions may be encountered.

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

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

NOTE

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

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

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

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

MALFUNCTION INDICATOR LAMP (MIL)
[EOBD]

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

Faults with the following items will illuminate the MIL.
* Mass Air Flow Sensor (MAFS)
* Vacuum Modulator for EGR

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

EGNG103A
[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
 EGR
 EEEP ROM
* Injector
 Fuel pressure sensor
« Fuel pressure monitoring
» Variable Geometry Turbocharger(VGT)
» Accelerator Position Sensor (APS)
* Mass Air Flow Sensor (MAFS)
» Fuel pressure regulator

NOTE

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

EGNG103A
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[INSPECTION]

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

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

SELF-DIAGNOSIS

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

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

| 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.

THE RELATION BETWEEN DTC AND DRIVING PATTERN IN EOBD SYSTEM

I P P P

Driving
pattern
- on
Ignition » !J L L L L | ||
Driving 1 I ] I ] 1 1 1 1
cycle ! I I L I
1 1 1 1
Malfunction | | | | | |
! 1 1 1 1
1 1 1 1
FLC ! ] ] ] ]

(Fault counter)

|

He o}

e EE e

(Healing counter)

f

|

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

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.

LGGE150A

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

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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NOTE

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

» A "driving cycle" consists of engine startup, ve-
hicle operation beyond the beginning of closed
loop operation.
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COMPONENTS LOCATION

EE4C6B6C
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Mass Air Flow Sensor (MAFS)

Intake Air Temperature Sensor1 (IATS1)
Engine Coolant Temperature Sensor (ECTS)
Camshaft Position Sensor (CMPS)
Crankshaft Position Sensor (CKPS)

Rail Pressure Sensor (RPS)

Boost Pressure Sensor (BPS)
Accelerator Position Sensor (APS)

. Vehicle Speed Sensor (VSS)

10. Injector

11. VGT solenoid valve

12. EGR Valve

CoNoOORA~WND =

13.
14.
. ECM
16.
17.
18.
. Variable Swirl Valve Actuator
20.
21.
22.
23.

Fuel Pressure Regulator Valve
Main Relay

DLC (Data Link Connector)
Multi-purpose Check Connector
Throttle Flap Actuator

Rail Pressure Control Valve

Heated Oxygen Sensor (HO2S)

Fuel Temperature Sensor

Intake Air Temperature Sensor2 (IATS2)

EGNG101A
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1. Mass Air Flow Sensor (MAFS)

2. Intake Air Temperature Sensor 1 (IATS1) 3. Engine Coolant Temperature Sensor (ECTS)

AWJF300F LXGF510A

AWJF300G AWJF300H

7. Boost Pressure Sensor (BPS)
23. Intake Air Temperature Sensor2 (IATS2)

AWJF300! AWJF300J
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8. Accelerator Position Sensor (APS)

9. Vehicle Speed Sensor (VSS)

AWJF300K

AWJF300M

VGT solenoid

LGJF500F

AWJF300P




DIESEL CONTROL SYSTEM

FLA -37

14. Main relay

Throttle flap solenoid

OOOOOOOO

20. Rail Pressure Regulator Valve
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(FTS)

22. Fuel Temperature Sensor

(HO2S)

21. Heated Oxygen Sensor
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ENGINE CONTROL MODULE

(ECM)

ECM

ED5CD9F6

1. ECM HARNESS CONNECTOR

o o

[60]5958] * [56] * [ * [53[ * [ *[50]49] * [47]46]

[ * [44]43]42[41]40] * | *[37[* | * [34[33] * [31]

[30]*[28]27fes[ * [ *[23[* [* [20] 19] * [17

[* [x[13l12[*[x[*[8[7]6] x4 *]2
[l im| Iy

=l =l L L

C101-1

lo4]93]92]o1]o0]8o[s8]s7[86]85]84]83[82]81[80[7ol78]77]76]75]74] 73]

[72[71 |70|69|68|67|66|65|64|63|62|61 60|59|58|57|56|55|54|53|52| 51|

|50|49|48|47|46|45|44|43|42|41 |40|39 38|37|36|35|34|33|32|31 [30]29]

[28[27]26]25[24[23[22]21]20]19]1 81 7[16[15]14]13]12[11]10] 9[8[ 7 |

N|s| O

C101-2

2. ECM TERMINAL FUNCTION

< C101-1 CONNECTOR >

EGNG104A

PIN FUNCTION CONNECTED TO
1 Injector for Cylinder3(high side) Injector3
2 Injector for Cylinder2(high side) Injector2
3 N.A -
4 Rail pressure control valve supply from BAT+a Rail pressure control valve
5 N.A -
6 Variable swirl valve position sendor Ground Variable swirl valve
7 Crankshaft position sensor shield Crankshaft position sensor
8 Rail pressure sensor ground Rail pressure sensor
9 N.A -
10 N.A -
11 N.A -
12 gzzgﬂzg 22228; gLnsuzi;:?eTl\l/:lﬁT Crankshaft position sensor
13 Boost pressure sensor supply Boost pressure sensor
14 N.A -
15 N.A -
16 Injector for Cylinderl(high side) Injectorl
17 Injector for Cylinder4(high side) Injector4
18 N.A -
19 Fuel pressure regulator valve "high side"(MPROP) Fuel pressure regulator valve
20 Camshaft position sensor ground Camshaft position sensor
21 N.A -
22 N.A -
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PIN FUNCTION CONNECTED TO
23 Boost pressure sensor ground Boost pressure sensor

24 N.A -

25 N.A -

26 Variable swirl valve position sensor supply Variable swirl valve

27 gzgtzr\:}tz :222: gqanSUZigS;i?;Ii:'l'MT Crankshaft position sensor
28 Rail pressure sensor supply Rail pressure sensor

29 N.A -

30 Variable swirl valve motor(-) Variable swirl valve

31 Injector for Cylinder2(low side) Injector2

32 N.A -

33 Injector for Cylinder4(low side) Injector4

34 Rail pressure control valve (low side) Rail pressure control valve
35 N.A -

36 N.A -

37 Mass Air Flow Sensor Reference Frequency Mass Air Flow Sensor

38 N.A -

39 N.A -

40 Boost pressure sensor signal Boost pressure sensor

41 Engine Coolant temperature sensor ground Engine Coolant temperature sensor
42 Mass Air Flow sensor signal Mass Air Flow sensor

43 Rail pressure sensor signal Rail pressure sensor

44 Mass Air Flow sensor ground Mass Air Flow sensor

45 N.A -

46 Injector for Cylinder3(low side) Injector3

47 Injector for Cylinderl(low side) Injectorl

48 N.A -

49 Fuel pressure regulator valve "low side"(MPROP) Fuel pressure regulator valve
50 Camshaft position sensor signal Camshaft position sensor

51 N.A -

52 N.A -

53 Intake Air Temperature Sensor signal(Integrated in BPS) | Boost pressure sensor

54 N.A -

55 N.A -

56 Variable swirl valve position sensor signal Variable swirl valve

57 N.A -

58 Engine Coolant temperature sensor signal Engine Coolant temperature sensor
59 Linear EGR control EGR

60 Variable swirl valve motor(+) Variable swirl valve
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< C101-2 CONNECTOR >

1 Battery plus via Fuse(10A) Main relay

2 ECM ground ECM ground

3 Battery plus via Fuse(20A) Main relay

4 ECM ground ECM ground

5 Battery plus via Fuse(20A) Main relay

6 ECM ground ECM ground

7 Fan High A/C fan relay

8 Accelerator position sensor 2 ground Accelerator position sensor
9 Accelerator position sensor 1 signal Accelerator position sensor
10 Fuel temperature sensor ground Fuel temperature sensor
11 Fuel temperature sensor signal Fuel temperature sensor
12 A/C Pressure Transducer ground A/C Pressure Tranducer
13 A/C Pressure Transducer signal A/C Pressure Tranducer
14 N.A -

15 N.A -

16 Immobilizer SMARTRA ground Immobilizer

17 N.A -

18 N.A -

19 N.A -

20 N.A -

21 N.A -

22 A/C Pressure Transducer supply A/C Pressure Tranducer
23 N.A -

24 Cruise Control Supply Cruise control unit

25 ISO-K interface Diagnostic link connector
26 N.A -

27 Fuel consumption signal Trip computer

28 Terminal 15(switched bat.+) Ignition key

29 VGT control VGT solenoid valve

30 Accelerator position sensor 1 ground Accelerator position sensor
31 Accelerator position sensor 2 signal Accelerator position sensor
32 N.A -

33 N.A -

34 N.A -

35 N.A -

36 N.A -

37 N.A -

38 Brake main switch signal Brake switch

39 N.A -
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40 Water sensor signal Water sensor

41 N.A -

42 Blower switch input signal Blower switch

43 N.A -

44 N.A -

45 Accelerator position sensor 1 supply Accelerator position sensor
46 Accelerator position sensor 2 supply Accelerator position sensor
47 Immobilizer imterface Immobilizer

48 Engine speed output signal Tachometer

49 Cruise Control Set Lamp Cluster

50 N.A -

51 Heated oxygen sensor heater control Heated oxygen sensor
52 Electronic Load signal input(Power Steering) EPS control module

53 N.A -

54 A/C switch ON signal A/C switch

55 N.A -

56 A/C compressure switch signal input A/C compressure switch
57 Neutral recognition switch signal input Neutral recognition switch
58 N.A -

59 N.A -

60 N.A -

61 N.A -

62 N.A -

63 N.A -

64 Heated oxygen sensor supply Heated oxygen sensor
65 Heated oxygen sensor current pump Heated oxygen sensor
66 N.A -

67 N.A -

68 Malfunction indication lamp (MIL) Cluster

69 Glow indication lamp Cluster

70 A/C compressor relay control A/C compressor relay
71 Fan Low Radiator fan relay

72 Main relay control Main relay

73 N.A -

74 N.A -

75 Vehicle speed sensor signal Vehicle speed sensor
76 N.A -

77 N.A -

78 N.A -

79 Clutch switch signal Clutch switch
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80 Redundant brake switch signal Brake switch

81 MT/AT Auto Recognition MT/AT Auto Recognition switch
82 N.A -

83 CAN LOW TCM

84 CAN HIGH TCM

85 N.A -

86 Heated oxygen sensor ground Heated oxygen sensor

87 Heated oxygen sensor signal Heated oxygen sensor

88 N.A -

89 Intake air temperature sensor signal Intake air temperature sensor
20 Throttle flap control Throttle flap solenoid valve
91 Cruise Control on Lamp(Low Side) Cluster

92 Immobilizer indication lamp Cluster

93 Glow relay control Glow relay

94 Auxiliary electric heater control Auxiliary electric heater

3. ECM TERMINAL INPUT/OTPUT SIGNAL
< C101-1 CONNECTOR >

) _ o ) Input/Output signal
Pin PinDescription Vehicle status Check status
Type Level
---------- 17 ~19A
H H H H ----11~13A
1 Iryector for Cylinder3(high Engine running InJect_or Current /\/\/\N\_“OA
side) operation
LGJF500P
---------- 17 ~ 19A
H H : : —---11~13A
5 Ir_ljector for Cylinder2(high Engine running In1ect_0r Current /\/\AN\---OA
side) operation
LGJF500P
3 | NA
4 Rail pressure control valve Ignition ON Al DC Vbatt
supply from BAT+a
5 | NA
g | Variable swirl valve position Al Al Ground (0 ~ 0.5 Volt)
sendor Ground
7 | Crankshaft position sensor Al Al Ground (0 ~ 0.5 Volt)
shield
Rail pressure sensor ground All All Ground (0 ~ 0.5 Volt)
9 |NA
10 | N.A
11 | N.A
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_ ) o _ Input/Output signal
Pin PinDescription Vehicle status Check status
Type Level
Crankshaft sensor minus Above 1.65V
signal:AT . : . \M
12 Crankshaft sensor plus Engine running All Sine wave Below -1.65V
signal:MT LGJF5000
13 | Boost pressure sensor supply Ignition ON All DC 4.9 ~ 5.1 Volt
14 | N.A
15 | N.A
---------- 17 ~ 19A
; H H H ----11~13A
16 Imector for Cylinder1(high Engine running Injectpr Current /\/\AN\---OA
side) operation
LGJF500P
---------- 17 ~ 19A
H H H H —---11~13A
17 Ir_uector for Cylinder4(high Engine running Injectpr Current /\/\AN\---OA
side) operation
LGJF500P
18 | N.A
-------- V batt
Fuel pressure regulator valve : , PWM B
19 "high side"(MPROP) Engine running All 172-185H4 0-05V
LGJF500K
2o | Camshatft position sensor All All Ground (0 ~ 0.5 Volt)
ground
21 | N.A
22 | N.A
o3 | Boost pressure sensor All Al Ground (0 ~ 0.5 Volt)
ground
24 | N.A
25 | N.A
26 | Variable swirl valve position Ignition ON All DC 4.9 ~ 5.1 Volt
sensor supply
Crankshaft position sensor
minus signal:MT . : .
27 Crankshaft position sensor Engine running All Sine wave
plus signal:AT
28 | Rail pressure sensor supply Ignition ON All DC 4.9 ~ 5.1 Volt
29 | N.A
30 | Variable swirl valve motor(-) Ignition ON All PWM = 0-05V
1000Hz
LGJF500K
Injector for Cylinder2(low
31 | .
side)
32 | N.A
33 Injector for Cylinder4(low

side)
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Input/Output signal

Pin PinDescription Vehicle status Check status
Type Level
-------- V batt
54 | Rail pressure control valve Engine running Al PWM ooy
(low side) 1kHz
LGJF500K
35 [ N.A
36 [ N.A
-------- 5V
37 Mass Air Flow Sensor Ignition ON Al PWM o osy
Reference Frequency 19Hz
LGJF500L
38 | N.A
39 |N.A
_/—— ----- 4.8V
40 | Boost pressure sensor signal Ignition ON All Analog | = L 0.2V
LGJF500I1
41 | Engine Coolant temperature Al Al Ground (0 ~ 0.5 Volt)
sensor ground
-------- 5V
42 | N.A All Pulse m 0-05V
LGJF500L
_/—— ----- 4.5V
43 | Rail pressure sensor signal Engine running All Analog | e 0.5V
LGJF500J
44 | Mass Air Flow sensor ground All All Ground (0 ~ 0.5 Volt)
45 | N.A
Injector for Cylinder3(low
46 .
side)
Injector for Cylinder1(low
47 .
side)
48 | N.A
-------- V batt
49 'l‘:uel p_res"sure regulator valve Engine running Al PWM m 005y
low side"(MPROP) 1kHz
LGJF500K
-------- 4.8 ~ 24V
50 ;gnm‘jhaﬂ position sensor Engine running All Analog J_L Below 0.6V
LGJF500N
51 [ N.A
52 | N.A
Intake Air Temperature _/——— ----- 45V
53 | Sensor signal(Integrated Ignition ON All Analog | = L 0.5V

in BPS)

LGJF500J
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_ ) o _ Input/Output signal
Pin PinDescription Vehicle status Check status
Type Level
54 | N.A
55 | N.A
. . S e N E 4.5V
56 | Variable swirl valve position Ignition ON Al Analog L osv
sensor signal
LGJF500J
57 | N.A
58 Engine Cpolant temperature Ignition ON 20deg/80deg Analog above3.5V/belowl.8V
sensor signal
-------- V batt
59 | Linear EGR control Engine running All PWM ﬂ_|_|_ 0~05V
140Hz
LGJF500K
-------- V batt
60 | Variable swirl valve motor(+) Ignition ON All PWM ﬂ_|_|_ 0~05V
1000Hz
LGJIF500K
< C101-2 CONNECTOR >
1 Battery plus via Fuse(10A) Ignition ON All DC V batt
2 | ECM ground All All Ground (0 ~ 0.5 Volt)
3 | Battery plus via Fuse(20A) Ignition ON All DC V batt
4 | ECM ground All All Ground (0 ~ 0.5 Volt)
5 | Battery plus via Fuse(20A) Ignition ON All DC V batt
6 | ECM ground All All Ground (0 ~ 0.5 Volt)
7 | Fan High Engine running fan on/off DC 0~0.5V/Vbatt
8 Accelerator position sensor Al Al Ground (0 ~ 0.5 Volt)
2 ground
9 ’;C;Z'r?;‘l"“or position sensor Ignition ON IDLEEWOT | Analog | 0.6~0.85V/3.5-4.7V
10 g:’oeu';gmperat“re sensor Al All Ground (0 ~ 0.5 Volt)
----- 4.8V
11 F_uel temperature sensor Ignition ON All Analog e 02v
signal
LGJF500I
12 gr/(C)ZurI:(;essure Transducer Al Al Ground (0 ~ 0.5 Volt)
- 4.8V
13 A_/C Pressure Transducer Ignition ON All Analog | L 02v
signal
LGJF5001
14 | N.A
15 | N.A
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Immobilizer SMARTRA

16 ground All All Ground (0 ~ 0.5 Volt)
17 | N.A
18 | N.A
19 | N.A
20 | N.A
21 | NA
22 ';ﬁ g’pi;ess”re Transducer Ignition ON Al DC 4.9 ~ 5.1 Volt
23 | N.A
24 | Cruise Control Supply Ignition ON All DC V batt
25 | ISO-K interface
26 | N.A
-------- 38V
27 | Fuel consumption signal Engine running All Pulse m 0~05V
LGJIF500M
28 | Terminal 15(switched bat.+) Ignition ON All DC V batt
-------- v batt
29 | VGT control Engine running All PWI\H/IZBOO m 0~05V
LGJF500K
30 ?ngsﬁor position sensor All All Ground (0 ~ 0.5 Volt)
31 ?C:iglr?for position sensor Ignition ON IDLE/WOT Analog | 0.25~0.51V/1.6~2.5V
32 | NA
33 | NA
34 | NA
35 | NA
36 | N.A
37 | N.A
38 | Brake main switch signal Ignition ON Brarlgep;rseess / DC Vbatt / 0~0.5V
39 | NA
40 | Water sensor signal Ignition ON ON / OFF DC 0~0.5V / Vbatt
41 | N.A
42 | Blower switch input signal Ignition ON ON / OFF DC 0~0.5V / Vbatt
43 | N.A
44 | N.A
45 'fcscli')%ﬁ;‘tor position sensor Ignition ON Al DC 4.9 ~ 5.1 Volt
4 | AAccelerator position sensor Ignition ON All DC 4.9 ~ 5.1 Volt

2 supply




FLA -48

FUEL SYSTEM

47 | Immobilizer imterface
-------- V batt
48 | Engine speed output signal Engine running All Pulse m 0-~05V
LGJF500K
49 | Cruise Control Set Lamp Engine running ON / OFF DC 0~0.5V / Vbatt
50 | N.A
ot |pomet oo s | enaenmigs || fe | T
LGJIF500K
52 |-
53 | N.A
54 | A/C switch ON signal Engine running Switch ON/ OFF DC Vbatt / 0~0.5V
55 | N.A
56 g’;;"iﬂ&fssure switch Engine running SwitchON/OFF | DC Vbatt / 0~0.5V
57 'S\'igﬂgf""{;ﬁfg”mo” switch Ignition ON Ne”t;ae' 6/1 rOther DC 0~0.5V / Vbatt
58 | N.A
59 | N.A
60 | N.A
61 | N.A
62 | N.A
63 | N.A
64 | Heated oxygen sensor supply En?_:g;:gpnoirll\lg & All DC ~30V
........ asv
o Pote b s Ao b | Mo
LGJF500Q
66 | N.A
67 | N.A
68 I'\:‘fr‘:;”'glf/f:‘i;‘ indication Ignition ON ON / OFF DC 0~0.5V / Vbatt
69 | Glow indication lamp Ignition ON ON / OFF DC 0~0.5V / Vbatt
70 | A/C compressor relay control Ignition ON ON / OFF DC 0~0.5V / Vbatt
71 | Fan Low Engine running ON / OFF DC 0~0.5V/ Vbatt
72 | Main relay control Ignition ON ON / OFF DC 0~0.5V / Vbatt
73 | N.A
74 | N.A
-------- V batt
75 | Vehicle speed sensor signal Vehicle running ALL Pulse —y_Lf_L—~om5v

LGJF500K
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76 | N.A
77 | N.A
78 | N.A
79 | Clutch switch signal Ignition ON Press / Release DC 0~0.5V / Vbatt
80 Redundant brake switch Ignition ON Brake press / DC 0~0.5V / Vbatt

signal release
81 | MT/AT Auto Recognition Ignition ON MT / AT DC Vbatt / 0~0.5V
82 [ N.A
83 | CAN LOW
84 | CAN HIGH
85 [ N.A
86 Heated oxygen sensor Engine running & All DC ~ 25V

ground Hearter ON

—_— sy
87 | Heated oxygen sensor signal Engine running & All DC | = Mmoo 28V
Hearter ON
LGJF500Q
88 [ N.A
P N e RS 4.8V

gg | Intake air temperature Ignition ON All Analog A— 02v

sensor signal

LGJF500I
" " PWM

90 | Throttle flap control Ignition ON Ignition OFF 300Hz -
01 g(;’;e Control on Lamp(Low |\l running ON / OFF DC 0~0.5V / Vbatt
92 | Immobilizer indication lamp Ignition ON ON / OFF DC 0~0.5V / Vbatt
93 | Glow relay control Ignition ON ON / OFF DC 0~0.5V / Vbatt
94 Auxiliary electric heater Engine running ON / OFF DC 0~0.5V / Vbatt

control
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CIRCUIT DIAGRAM e

A4E6C

-+

[]
BATTERY

ECM

ES(C101-1)»IG KEY SUPPLY

Ignition switch

/

E(c1 01-2)-BATTERY(-)

Camshaft Position Sensor
3

E(c1 01-2)-BATTERY(-)

Main Relay

Z—o—o—T—>

E(m 01-2)-BATTERY(-)

L
:T%,j

EZ(C101-2)-MAIN RELAY CONTROL

-EC1 01-2)-BATTERY VOLTAGE VIA FUSE(10A)
-EC1 01-2)-BATTERY VOLTAGE VIA FUSE(20A)

_Ecn 01-2)-BATTERY VOLTAGE VIA FUSE(20A)

[20(C101-1)-GND

=

@ o

<

Glow Plug Relay

EO(C101-1 )-CAMSHAFT POSITION SENSOR
SIGNAL

Glow Plug 4—2—0 o2

ST
. Rel

A/C Comp. Relay AIC Comp.

anll

1 2
0
3 5

ES(C1 01-1)-GLOW RELAY CONTROL

<

After Main Relay

Refer to "Blower & A/C"
Diagram

Water sensor <

]

EO(C101 -2)-A/C COMP. RELAY CONTROL

[54(C101-2)-A/C ON SW INPUT

A

=

[56(C101-2)-A/C COMP. SW INPUT

A

=

EO(C101 -2)- WATER SENSOR SIGNAL

I |_°\o—.Ez(c1o1-2)-BLOWEH SWITCH SIGNAL

Blower switch

Brake switch

After Main Relay 4—3

Battery(+) 4—1

EO(C101 -2)-REDUCDANT BRAKE S/W SIGNAL

L Stop lamp

ES(C101 -2)-BRAKE S/W SIGNAL

EGNG105A
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MIL

ECM
—

&

Glow lamp

\ 4

BATTERY(+) after IG key

168(C101-2)-MIL CONTROL

®

BATTERY(+) after IG key

Immobilizer

\ 4

[69(C101-2)-GLOW LAMP CONTROL

—

Refer to "Blower & A/C"
Diagram

17(C101-2-FAN HIGH

[71(c1012)-FAN LOW

[47(c101-2)-IMMOBILIZER DATA LINE

i

=2

Immobilizer lamp

P After main relay

EG(C101-2)-IMMOBILIZER GND

—

&

» Battery(+)

Engine Coolant Temp. Sensor(ECTS)

192(C101-2-IMMOBILIZER LAMP
CONTROL

1

»

2

» to Cluster

[58(C101-1)-ECTS SIGNAL

NN |

3

Boost Pressure Sensor(BPS)

[41(C101-1)-ECTS GND

[23(c101-1)-BPS GND

[53(C101-1)-IATS SIGNAL

o

[13(c101-1) - BPS SUPPLY(+5V)

1

[40(C101-1)-BPS SIGNAL

[45(C1012)-APS1 SUPPLY

E(C101-2)—APS1 SIGNAL

EO(C101-2)—APS1 GND

[46(C1012)-APS2 SUPPLY

{31(C101-2)-APS2 SIGNAL

Rail Pressure Sensor(RPS)

[8(c101-2-APS2 GND

—

3

{8(c101-1)-RPS GND

R

[28(C101-1)-RPS SUPPLY/(+5V)

2
Crankshaft Position Sensor(CKPS)

[43(c101-1)-RPS SIGNAL

3

EZ(C101—1)-CKPS SIGNAL( - ):AT/( + ):MT

D@Z

[27(C101-1)-CKPS SIGNAL( + ):AT/( - ):MT

1
Mass Air Flow Sensor(MAFS)

E(C101-1 )-CKPS SHIELD GND

[44(c101-1)-MAFS GND

=
[s9(c101-2)-IATS SIGNAL

[42(c101-1)-MAFS SIGNAL

—

2
¥ |s
=
v y P~ Battery(+)
I
4

137(Co1-1)-MAFS REFERANCE FREQUENCY

EGNG106A
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Rail Pressure Control Valve

&

2
Fuel Pressure Regulator Valve

1

&

2
EGR Control Solenoid Valve
1

ECM

EC101-1)-RAIL PRESSURE CONTROL
VALVE(HIGH SIDE)

E4(C101-1)-RAIL PRESSURE CONTROL
VALVE(LOW SIDE)

EQ(C101-1)-FUEL PRESSURE REGULATOR
VALVE(HIGH SIDE)

EQ(C101-1)-FUEL PRESSURE REGULATOR
VALVE(LOW SIDE)

'_59(0101-1)-EEGR CONTROL

5

VGT Control Actuato

P After Main Relay

=

&

Throttle Flap Actuator
1

v

After Main Relay

Eg(mm-z)-vm CONTROL

—

&

Injector 1

v

After Main Relay

IE)(C1O1»2)-THROTTLE FLAP CONTROL

&

EG(C101-1)-INJECTOR 1(HIGH SIDE)

Injector 3

E7(C101-1)-INJECTOR 1(LOW SIDE)

5

EC1 01-1)-INJECTOR 3(HIGH SIDE)

Injector 4

EG(C101-1)-INJECTOR 3(LOW SIDE)

&

E7(C101-1)-INJECTOR 4(HIGH SIDE)

-

Injector 2

133(C101-1)-INJECTOR 4(LOW SIDE)

&

E(N 01-1)-INJECTOR 2(HIGH SIDE)

Vehicle Speed Signal

CAN High

CAN Low

Engind Speed Signal to Tachometer

Fuel Consumption Signal
PTC Heater
DLC

EPS control Module

E (€101-1)-INJECTOR 2(LOW SIDE)

{75(C101-2)-VEHICLE SPEED

{84(C101-2)-CAN HIGH

{83(C101-2)-CAN LOW

E1 (C101-2)-MT/AT RECOGNITION S/W(AT ONLY)

E7(C101-2 FUEL CONSUMPTION

)-
— >
|.48(C101-2)-ENGINE SPEED
)
)-
)-

E4(C101-2 PTC HEATER CONTROL

<
N
dl
N
<
N
<
N

|
1 I
<l
-
dl
N
<l
-

| | |—o\o—
Neutral switch
I|—s
Clutch switch

<l
-

ES(C101-2)-DIAGNOSIS LINE (K-LINE)
—E7(C101-2)-NEUTRAL S/W SIGNAL(MT ONLY)

H{79(C101-2)-CLUTCH S\W SIGNAL(MT ONLY)

EQ(C101-2)-EIectronic Load singal input

EGNG107A



DIESEL CONTROL SYSTEM

FLA -53

Fuel Temperature Sensor
1

[10(c101-2)-FUEL TEMPERATURE
SENSOR GND

Heated Oxygen Sensor

1

[11(c101-2)-FUEL TEMPERATURE
SENSOR SIGNAL

[64(C101-2)-HEATED OXYGEN
SENSOR SUPPLY

{s6(c101-2-HEATED OXYGEN
SENSOR GND

[87(C101-2-HEATED OXYGEN
SENSOR SIGNAL

ES(C101-2)-HEATED OXYGEN SENSOR
CURRENT PUMPING

%7[}4
’—'_LI'LF

Variable Swirl Valve
Actuator(VSA)

After Main Relay

E1(C101-2)-HEATED OXYGEN SENSOR
HEATER CONTROL

E(C101-1)-VSA POSITION SENSOR GND

[56(C101-1)-VSA POSITION SENSOR
SIGNAL

E6(0101-1)-VSA POSITION SENSOR
SUPPLY

i
0 |

[30(G101-1)-VSA MOTOR(-)

[60(C101-1)-VSA MOTOR(+)

A/C Pressure Transducer
3

—

E2(C101-2)-A/C TRANSDUCER SUPPLY

H

ES(C101-2)-A/C TRANSDUCER SIGNAL

[12(c101-2)-A/C TRANSDUCER GND

EGNG108A
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FUEL SYSTEM

ECM PROBLEM INSPECTION

PROCEDURE

1.

ED2F36EF

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

Specification (Resistance)

Between terminal 2 of C01-2 connector and
chassis ground : 1Q or less

Between terminal 4 of C01-2 connector and
chassis ground : 1Q or less

Between terminal 6 of C01-2 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 contact pressure. If the problem is found, repair
it.

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

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

REPLACEMENT

1.
2.

3.

4.

E7FFA26A

/A\ CAUTION

When exchanging ECMS, be sure to input injector
data (7 digits) of each cylinder into a new ECM
using a Hi-scan(pro).

After turning ignition switch off, wait for 30sec..

Remove the battery cable(-).

Remove the ECM connector.

AWJF301G

AWJF303A
Remove the ECM from the air cleaner assembly.
Install a new ECM with air cleaner assembly.

Fasten four mounting bolts.

Tightening torque : 0.8 ~ 1.2kgf-m

8.

Using a Hi-scan(pro), input the injector data (7 digits)
into a new ECM as next procedure.
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1. HYUNDAI VEHICLE DIAGNOSIS T

MODEL : VEHICLE NAME
SYSTEH : 2886
ENGINE CONTROL
B1. DIAGNOSTIC TROUBLE CODES
BZ. CURRENT DATA
B3. DUAL DISPLAY
B4, FLIGHT RECORD
85, ACTUATION TEST
B6. SIMU-SCAN
B7. ECU INFORHATION

B8&. INJECTOR CORRECTION

M

* CONDITION:IG.KEY ON(ENGINE STOF)

1.IF THE INJ. IS CHANGED, THE INJ.
CORRECTION FUNC SHOULD BE PERFORM
TO CONTROL THE NOR.FUEL INJ.

Z2.T0 INPFUT THE INJECTOR NUMBER, PRESS
SHIFT KEY AND SELECT THE CYL. BY
ARROW KEY AT THE SAME TIME. AND
INPUT THE INJ. DATA BY [F1l~[F6l,
DIGIT KEY.PRESS [ENTERI]

3.AFTER COMPLETE, TUBN THE IG.KEY OFF
AND RECHECK THE SYSTEM AFTER 18 SEC

M

INJECTOR 1 EE?"?SB
INPUT THE NUM.

INJECTOR 2 BHH4416 | OF ALL CYL.
AT ONE TIME

INJECTOR 3| YPYZ6SB

INJECTOR 4| 7I¥66AC

- SELECT THE CYLINDER BY SHIFT+ARROW
KEY AND INPUT THE DATA BY FI~F6
KEY AND PRESS [ENTER] KEY.
|aBcp| [EFGH| [ 1JKL| [nNor | [qr-0] [vu-Z]

\ 4

INJECTOR 1| S67IMYS6

INJECTOR 2 B8HH4416

INJECTOR 3 7PYZ65B

INJECTOR 4 ?I?BBQE

WRITING COMPLETE

[aBcDp| [EFGH] [1JKL] [MNoP] [qR-U] [uu-Z]

EGNG102A

/A\ cAUTION

When "WRITING FAIL" is displayed ON
Hi-scan(Pro), input injector data (7digits) of
each cylinder into a new ECM again as prior

1.

procedure.
INJECTOR 1| S67HYS6
INJECTOR 2 8EH4545
INJECTOR 3| 4PYZETI
INJECTOR 4| VING665
WRITING FaIL

[aBCD] [EFGH] [1JKL] [mNor ] [Qr-u] [uw-2]

LGJF502A

If the glow lamp is flashed and DTC P1586
is detected ignition switch ON, take proper
steps refering to "P1586 DTC Troubleshoot-

ing procedure".
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FUEL SYSTEM

ENGINE COOLANT

TEMPERATURE SENSOR (ECTYS)

ENGINE COOLANT TEMPERATURE

SENSOR (ECTS)

The ECTS is located in the engine coolant passage. It
detects the coolant temperature and sends to the ECM.
It has a thermistor which is sensitive to change according
to the coolant temperature. The electric resistance of a

ECD22F3A

thermistor decreases in response to temperature rise.

The ECM uses this information to control the injection
quantity and fan operation.

SPECIFICATION

Between Pin 1 and 3 (For ECTS)

Between Pin 1 and 2 (For Gauge)

AFGF300F

Temperature C (°F) Sensor Resistance (k) Temperature C (°F) Sensor Resistance (RQ)
-20 (-4) 14.13 ~16.83 60 (140) 125
0 (32) 5.79 85 (185) 42.6 ~54.2
20 (68) 2.31 ~ 2.59 110 (230) 22.1~26.2
40 (104) 1.15 125 (257) 15.2
60 (140) 0.59
80 (176) 0.32
100 (212) 0.19
110 (230) 0.15
120 (248) 0.17
EFNF537A
CIRCUIT DIAGRAM
ECTS ECM
1 C101-1 (58) )
ECTS signal
3 C101-1 (41)

c127
Harness side

||F—|Xl—

—>2 Cluster

Ground

EGNG109A
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SIGNAL WAVEFORM

FR SHAS CHE1.8U ECTS signal should be smooth and continuous without any
A T T T sudden changes.
fiussasds s Fuvinagos aafucsingen vaganns s fusc s asnns fiasni fiasusid As the engine warms up, ECTS signal will drop.

@ [zoon| [CURS | [MENMO| [ RECD| [HENU]|

EFNF539A

COMPONENT INSPECTION
1. Remove the ECTS from the engine coolant passage.

2. With the temperature sensing portion of the ECTS
immersed in hot engine coolant, check the resis-
tance.(Refer to "SPECIFICATION")

EFNF541A

<Sensor connector>

LGJF500W

3. If the resistance deviates from the standard value
greatly, replace the sensor.
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CAMSHAFT POSITION SENSOR
(CMPS)

CAMSHAFT POSITION SENSOR
(CMPS)

E7DC4BAB

CMPS detects the teeth target wheel and provides ECM
with the information on the current position of piston and
cylinder.

ECM uses this signal to determine the fuel injection timing
and ignition timing.

)
(

& 2 W\ 1

AWJF300G
CIRCUIT DIAGRAM
CMPS ECM
3 C101-1(20)
GROUND
2 C101-1(50) .
D CMPS signal
C105
Harness side 1 .
> Main relay
EGNG110A

SIGNAL WAVWFORM

lat

G 2.6 v 2.8 ns [N GCHY

CMP reference point b -eeje
e banrs dannee ol

. CKP reference pdint :

@ [zoon] -|ni:t1ci| TRECD] [MENU|

This illustration shows waveform of Crankshaft Position
Sensor(CKPS) and Camshaft Position Sensor(CMPS)

simultaneously. The middle area indicates reference points of

CKPS and CMPS.

LGJF500Y
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CRANKSHAFT POSITION SENSOR
(CKPS)

CRANKSHAFT POSITION SENSOR
(CKPS)

E1852BDD

Piston position on combustion chamber is the substantial
to define the starting of injection timing. All engine pistons
are connected to crankshaft by connecting rod. Sensor
on crankshaft can supply the informations concerning all
piston positions, revolution speed is defined by revolution
per minute of crankshaft. Prior input variable is determined
at ECM by using signal induced from crankshaft position

sensor. AWJF300H
CIRCUIT DIAGRAM
CKPS ECM
e mmm e C101-1(12)(A/T)
3 : 50101 1R7MD)| ~pg Signal (-
E 1 C101-1(27)(A/T)
. 1C101-1(12)(M
3 L SIOTIIAMT cps signal(+)
¢ |~~~ |  &----- :
Harness side 4 T C101-1(7)
CKPS shield
EGNG111A

SIGNAL WAVEFORM

vt EMN zev z.8ns K BEK

CMP reference point

. CKP reference pdint

I o1 1 covs MM

This illustration shows waveform of Crankshaft Position
Sensor(CKPS) and Camshaft Position Sensor(CMPS)

simultaneously. The middle area indicates reference points of

CKPS and CMPS.

LGJF500Y
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FUEL SYSTEM

MASS AIR FLOW SENSOR
(MAFS)

MASS AIR FLOW SENSOR (MAFS) eosussoe

MAFS uses a hot-film type sensing element to measure
the mass of intake air entering the engine, and send the
signal to ECM.

A large amount of intake air represents acceleration or
high load conditions while a small amount of intake air rep-
resents deceleration or idle.

The ECM uses this information to control the EGR sole-
noid valve and correct the fuel amount.

SPECIFICATION

Intake Air Temperature: 20°C

AWJIF300F

Intake Air Temperature: 80°C

Mass air flow (kg/h) Frequency (KHz) Mass air flow (kg/h) Frequency (KHz)
8 1.96 ~ 1.97 10 2.00 ~ 2.02
10 2.01 ~2.02 40 2.49 ~ 253
40 2.50 ~ 2.52 105 3.16 ~ 3.25
105 3.18 ~3.23 480 7.42 ~8.12
220 4.26 ~ 4.35
480 7.59 ~7.94
560 9.08 ~ 9.89
LGJF501B
CIRCUIT DIAGRAM
CKPS ECM

C101-1(12)(A/T)
1 C101-1(27)(M/T)

1 C101-1(27)(AT)
1C101-1(12)(M/T)

CKPS Signal (-)

(D) O

Harness side

C101-1(7)

CKPS Signal(+)

CKPS shield

EGNG111A
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FLA -61

SIGNAL EAVEFORM

FR

MIM: 391.8mnV AVE: 2.9V Hax: 2.1 v

O z.e v CHB B.5V

FREQ: 1.85 KHz  DUTY: 48 X

_m Iéooﬁl |-cu1§s |'|nf:r10'| |ﬁEdD| '| HE-HU-| |

This illustration shows waveform of MAFS at idle.

COMPONENT INSPECTION

1.

Check the MAFS visually.

Mounting direction correct.

Any contamination, corrosion or damage on con-
nector.

Air cleaner’s clogging or wet.

MAFS cylinder’s deforming or blocking by any for-
eign material.

Check any leakage on intake system and intercooler
system.

LGJF501C



FLA -62 FUEL SYSTEM
RAIL PRESSURE SENSOR (RPS)

RAIL PRESSURE SENSOR (RPS) ersescea

In order to output a voltage signal to the ECM which cor-
responds to the applied pressure, the rail pressure sen-
sor must measure the instantaneous pressure in the rail.
The fuel flows to the rail pressure sensor through an open-
ing in the rail, the end of which is sealed off by the sen-
sor diaphragm. Pressurized fuel reaches the sensor’s di-
aphragm through a blind hole. The sensor element (semi-
conductor device) for converting the pressure to an electric RPS &

. . . . . — R
signal is mounted on this diaphrgam. The signal tenerated A1 \ \ f/]
by the sensor is inputted to an evaluation circuit which am-
plifies the measuring signal and sends it to the ECM.

Foi
LTE

LXGF515A

SPECIFICATION

Engine idle state Available maximum detecting
pressure
Rail Pressure 220 ~ 320 bar (22 ~ 32Mpa) 1500bar (150Mpa)
Signal Voltage below 1.7V Approx. 4.5V
CIRCUIT DIAGRAM
RPS ECM
C101-1(8
8 ®) GROUND

| @ 1 C101-1(28)
' | N P RPS 5V supply

C145
Harness side | 5 C101-1(43)

RPS signal

EGNG113A
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FLA -63

SIGNAL WAVEFORM

FE [N 1.8 V 2088 nS

~ APS 1 signal

T

RI:;S éign:al
il x x !

e S i e

o ol ol

'| Fix || PART | | FIJ-LL| | H.ELI.‘] |.GRI.’H || m:':nn'l

Rail Pressure Sensor (RPS) is to provide to the ECM the
voltage signal corresponding to rail pressure.

The change in resistance is preportional to the rail pressure
acting upon the diaphragm and rail pressure increases

as load increases.

EFNF550A



FLA -64

FUEL SYSTEM

BOOST PRESSURE SENSOR
(BPS)

BOOST PRESSURE SENSOR (BPS) espirezr

Boost pressure sensor (BPS) is installed on surge tank to
measure the absolute intake manifold pressure.

BPS input voltage is changed in proportion with absolute
pressure in manifold.

This information is used to control Variable Geometery Tur-
bocharger(VGT) by ECM.

SPECIFICATION

Pressure (Kpa) Output Voltage (V)
70 1.02 ~1.17
140 213 ~2.28
210 3.25 ~ 3.40
270 4.20 ~ 4.35

CIRCUIT DIAGRAM

AWJF300J

LGJF501E

C130
Harness side

BPS & IATS 2
C101-1(23)
4&) C101-1(53)
@P C101-1(13)
C101-1(40)

GROUND

IATS1 Signal

5V supply

BPS signal

EGNG114A



DIESEL CONTROL SYSTEM FLA -65

SIGNAL WAVEFORM

FR 1.8 Y CHB 8.5V This illustration represents waveform of BPS when
TR R accelerating and decelerating.

nsor Si
e

qust: Pr_essure _Se

| dan

prassfyvanaafern

[rero] [meco] [eny]

EFNF553B



FLA -66

FUEL SYSTEM

INTAKE AIR TEMPERATURE
SENSOR (IATS)

INTAKE AIR TEMPERATURE SENSOR
(IATS)

EF90A524

Intake Air Temperature Sensor (IATS) is Negative Temper-
ature Charcteristics(NTC) thermistor which is installed into
both Mass Air Flow Sensor(MAFS) and Boost Pressure

SPECIFICATION
[IATS (INSTALLED INTO BPS)]

Sensor(BPS), It senses intake air temperature which are
installed in front of turbocharger (inside of MAFS) and be-
hind it (inside of BPS).

Comparing air temperature from both sensors (one is in-
take air temperature, the other is air temperature passing
through turbo charger), more accurate sensing of intake
air temperature is possible.

ECM uses intake air temperature signal to performs EGR
control correction and fuel injection quantity correction.

MAFS & IATS

LGJF501G

Temperature C(°F)

Resistance(k)

-20(-4) 13.89 ~ 16.03
-10(14) 8.50 ~ 9.71
0(32) 5.38 ~ 6.09
10(50) 3.48 ~ 3.90
20(68) 2.31 ~ 257
30(86) 1.56 ~ 1.74
40(104) 1.08 ~ 1.21
50(122) 0.76 ~ 0.85
60(140) 0.54 ~ 0.62
70(158) 0.40 ~ 0.45
80(176) 0.29 ~ 0.34
90(194) 0.22 ~ 0.26
100(212) 0.17 ~ 0.20
110(230) 0.13 ~ 0.15
120(248) 0.10 ~ 0.12
130(266) 0.08 ~ 0.10




DIESEL CONTROL SYSTEM

FLA -67

[IATS (INSTALLED INTO MAFS)]

Temperature C(°F)

Resistance(kQ )

-20 12.66 ~ 15.12
0 52 ~ 5.9
20 2.29 ~ 2.55
80 0.31 ~ 0.37
CIRCUIT DIAGRAM
MAFS & IATS 1
2 C101-1 (44) MAFS Ground
ﬂ 3 C101-2(89) | |aTs 2 Signal
C101-1 (42
m S > 42| MAFS signal
Vo
> Battery (+)
| 4  C101-1(37)

MAFS current pumping

EGNG112A

C130
Harness side

BPS & IATS 2
C101-1(23)
4&) C101-1(53)
@P C101-1(13)
C101-1(40)

GROUND

IATS1 Signal

5V supply

BPS signal

EGNG114A



FLA -68

FUEL SYSTEM

SIGNAL WAVEFORM

FR [ 1.8 v CHEB 1.8 V

D“: AR
[ %) [zoon] [curs ] [1iEno] [RECD] [MENU]

IATS signal should be smooth and continuous without any
sudden changes.

After warmed-up, the IATS signal should not change
significantly while ECTS signal drops.

COMPONENT INSPECTION
[IATS 1]

1. Turn the ignition key off.
2. Disconnect Boost Pressure Sensor connector.

3. Measure resistance between the terminals 3 and 4 of
MAFS connector.

<Sensor side>

LGJF501J

4. Refering to "SPECIFICATION", check that the resis-
tance is within specification.

[IATS 2]
1. Turn the ignition key off.
2. Disconnect Boost Pressure Sensor connector.

3. Measure resistance between the terminals 3 and 2 of
BPS connector.

<Sensor Connector>

LGJF501H

LGJF501I

4. Refering to "SPECIFICATION", check that the resis-

tance is within specification.



DIESEL CONTROL SYSTEM

ACCELERATOR POSITION
SENSOR (APS)

ACCELERATOR POSITION SENSOR
(APS)  ecaercos

On electronic injection systems, there is no longer a load
lever that mechanically controls the fuelling. The flow is
caculated by the ECM depending on a number of param-
eters, including pedal position, which is measured using
a potentiometer. The pedal sensor has two potentiome-
ters whoses slides are mechanically solid. The two po-
tentiometers are supplied from distinct and different power
sources so there is built in redundancy of information giv-
ing reliable driver's request information. A voltage is gen-
erated across the potentiometer in the acceleration posi-
tion sensor as a function of the accelerator-pedal setting.
Using a peogrammed characteristic curve, the pedal’s po-
sition is then calculated from this voltage.

SPECIFICATION

AWJF300K

Output Voltage (V)
Test Condition
APS1 APS2
Idle 0.14 ~ 0.16 0.073 ~ 0.077
Fully depressed 0.76 ~ 0.88 0.35 ~ 0.47
CIRCUIT DIAGRAM
APS ECM
6 C101-2(45)
- | APS1 Supply
C101-2(9
APS1 2 O Aps1 signal
' ° C101-260)| Aps1 Ground
| 3 C101-2(46)| »bes Supply
E107
. C101-2(31
Harness side APS2 1 (31) APS2 Signal
4 C101-2(8
4 ®) Aps2 Ground

EGNG115A



FLA -70 FUEL SYSTEM

SIGNAL WAVEFORM

FR 8.2 U 208 nS

APS2 is a half of APS1 signal.
st APST Signal ujiibiades s

..... Lo APS2 S:ign:al X g

[zoon| | CURS | |[MEMO | | RECD | | MENU |

LGJF501L

COMPONENT INSPECTION

<Sensor side>

1. Disconnect APS connector and connect the voltimeter
to the terminals 2 and 5 of APS connector.

2. Supply the terminal 6 with DC 5V.

<Sensor side>

000
0 (6)( 5\( 4) AWJF301T

7. Check the voltage between the terminal 1 and 4 on
operating pedal.

@ Idle 0.073 ~ 0.077V

Fully depressed: 0.35 ~ 0.47V

i

AWJF301S

3. Check the voltage between the terminals 2 and 5 on
operating pedal.

Idle: 0.14 ~ 0.16V
Fully depressed: 0.76 ~ 0.88V

4. Disconnect the voltimeter and DC 5V.

5. Connectthe voltimeter to the terminals 1 and 4 of APS
connecotr.

6. Supply the terminal 3 with DC 5V.



DIESEL CONTROL SYSTEM

FLA -71

VGT CONTROL SOLENOID VALVE

VGT ACTUATOR  erocessr

Variable Geometry Turbocharger (VGT) is used to charge
additional air into combustion chamber for improvement of
combustion efficiency.

ECM controls the duty of VGT solenoid valve according to
engine load.

VGT solenoid
LGJF501M
CIRCUIT DIAGRAM
VGT Actuator ECM
1 C101-2(29)
| VGT control
C134 2
Harness side |——> After main relay

SIGNAL WAVEFORM

EGNG116A

VGT operating range -

@ [zoon] [ Curs | [MEMO] [RECD] [MENU]|

As the VGT actuator is opened increasingly, the time "T"
becomes shorter.

COMPONENT INSPECTION
1. Turn the ignition key off.
2. Disconnect the VGT actuator.

3. Measure resistance between the terminals 1 and 2 of
the VGT actuator.

EFNF561A



FLA -72 FUEL SYSTEM

<Component side>

LGJF503F

4. Refering to " SPECIFICATION", check that the resis-
tance is within specification.



DIESEL CONTROL SYSTEM

FLA -73

FUEL PRESSURE REGULATOR
VALVE

FUEL PRESSURE REGULATOR
(MPROP) EA7A92BD

The fuel pressure-control vlave sets the correct pressure
in the rail as a function of engine loading, and manitains
it at this level. If the rail pressure is excessive, the pres-
sure-control valve opens and a portion of the fuel returns
from the rail to the fuel tank via a collector line. If the
rail pressure is too low, the pressure-control valve closes
and seals off the high-pressure stage from the low-pres-
sure stages. Fuel pressure control valve is integrated in
high-pressure pump.

SPECIFICATION

AWJF300P

Temperature C(°F)

Resistance (R)

20(68)

29 ~ 3.15

CIRCUIT DIAGRAM

MPROP

ECM

1 C101-1(19)

C143

Harness side

MPROP "HIGH SIDE"

2 C101-1(49)

MPROP "LOW SIDE"

SIGNAL WAVEFORM

EGNG117A

FR [N z.8 V CHBB.5U

: ZTI

| %) [zoon] [cuss | [rero] [RECD] [MENU]

The cycle time "T" becomes shorter while idling and the fuel
pressure regulator is opening to allow a large amount of fuel
to be returned to the fuel tank.

The cycle time "T" becomes longer when accelerating and the
fuel pressure regulator is closing to allow a small amount of
fuel to be returned to the fuel tank.

EFNF557A



FLA -74

FUEL SYSTEM

COMPONENT INSPECTION

1.

2.

Turn the ignition key off.
Disconnect the fuel pressure regulator connector.

Measure resistance between the terminals 1 and 2 of
the fuel pressure regulator connector.

<Component side>

kB

@

Refering to "SPECIFICATION", check that the resis-
tance is within specification.

LGJF501Q



DIESEL CONTROL SYSTEM

RAIL PRESSURE REGULATOR
VALVE

RAIL PRESSURE CONTROL VAVLE  esereor

Rail pressure control valve(PCV) is installed in common
rail.

If controls common rail pressure fast as regulating return-
ing quantity if fuel which is delivered to common rail when
fastrise of rail pressure is required like the moment of turn-
ing engine ON or when fast relief of pressure is required
like at the point of receleration.

SPECIFICATION

AWJF300V

Temperature CT(°F)

Resistance (R)

20(68)

3.42 ~ 3.78

CIRCUIT DIAGRAM

PCV

ECM

C101-1(4)

C144

Harness side

Rail pressure control valve(High)

C101-1(34)

Rail pressure control valve(Low)

EGNG118A



FLA -76

FUEL SYSTEM

SIGNAL WAVEFORM

FR 2.8mnS CHBBASUV
MIN: 137.6mU AVE: 9.6 U HMAX: 15.5 V

FR 2.8 mnS CHBASU
MIN: 137.6mU AVE: 18.2 U HMAX: 15.5 V

FREQ: Z84.88 H= DUTY: 68 %

Il voLp| [zoom| [CURS | [MENO] [RECD] [MENU]

Fig.1
Fig.2

~ —~—

FREQ: 196.88 H= DUTY: 66 %

Waveform of rail pressure control valve at idle (20% duty)
Waveform of rail pressure control valve as accelerating (50% duty)

[ %) [zoon] [curs] [1Eno] [RECD] [MENU]

COMPONENT INSPECTION

1.

2.

Turn the ignition key off.
Disconnect the rail pressure control valve connector.

Measure resistance between the terminals 1 and 2 of
the rail pressure control valve connector.

<Component side>

i)

@

Refering to "SPECIFICATION", check that the resis-
tance is within specification.

LGJIF501Q

LGJF501S



DIESEL CONTROL SYSTEM

FLA -77

EGR SOLENOID VALVE

EGR CONTROL VALVE esccecaa

The EGR(Exhaust Gas Recirculation) system is used to
add the exhaust gas to intake air in order to reduce an ex-
cess of air and the temperature in the combustion cham-
ber.

The EGR valve is directly controlled by ECM’s control sig-
nal directly not by vacuum.

ECM controls the EGR valve with duty.

The duty control of the solenoid valve is determind by ECM
depending on engine load and the need of intake air.

SPECIFICATION

INSA X
EGR solenoid

5 qfl\\\f\ ANAY /<

B

(7S @L!v' =
<\,</// 5 p=— ) l =
M@g\ © (l/ 2

Al

Ne

IV,

LGJF501T

Temperature C(°F) Resistance(R)
19 ~ 25 (66.2 ~ 77) 7.3 ~ 83
CIRCUIT DIAGRAM
EGR vavle ECM
C101-1(59)
| EGR control
C137
Harness side
2
|——»After main relay

EGNG119A



FLA -78 FUEL SYSTEM

SIGNAL WAVEFORM

FE [ 2.0V S CHEBS.8V FR [ 2.8 V CHB 5.8V
MIN:- 35.8mU AVE: 13.5 V MAX: 15.1 V MIN: 178.8mU AVE: 8.9 U HMAM: 15.3 V
FREQ: 156.25 Hz DUTY: 91 X FREQ: 153.85 Hz DUTY: 58 X

e o v | et e | S et v | e e I et T na s DA Nt TR s D e BRI

I IO I DR A
| 3% [zoon] [curs ] [nEMo] [RECD] [MENU] ﬁ zoon| [curs | [mEMo | [RECD| [MENU

Fig.1) 9.4% duty signal waveform of EGR actuator (EGR valve closed)
Fig.2) 39% duty signal waveform of EGR actuator (EGR valve opened)

LGJF501U

COMPONENT INSPECTION
1. Turn the ignition key off.
2. Disconnect the EGR valve connector.

3. Measure resistance between the terminals 1 and 2 of
the EGR valve connector.

<Component side>

@)
@

4. Refering to "SPECIFICATION", check that the resis-
tance is within specification.

LGJF501W



DIESEL CONTROL SYSTEM

THROTTLE CONTROL ACTUATOR

THROTTLE FLAP ACTUATOR  esoossce

At the moment ignition switch turns off, throttle flap closing
movement prevents engine stalling.

SPECIFICATION

/, Throttle Flap Actuator

EFNF107A

Temperature CT(°F)

Resistance (R)

20 (68)

28.3 ~ 311

CIRCUIT DIAGRAM

Throttle flap actuator

1 C101-2(90)

ECM

C135
Harness side

> After main relay

Throttle flap control

EGNG120A



FLA -80 FUEL SYSTEM

SIGNAL WAVEFORM

FR [N 2.8 V CHB 5.8V FR [ 2.8 v CHE 5.8V
MIN: 284.5mU AVE: 1.1 U MAX: 15.5 U MIN: 71.5mU AVE: 1.6 U MAX: 14.3 U
FREQ: 2@82.82 Hz DUTY: 61 % FREQ: 383.83 Hz DUTY: 1@ %

...... ..... p|

o P s e BN | IR | SRR IR 1
[E [zoon| [curs | [MEMO] [RECD] [MENU] | A% [zoon] [curs ] [nEMo] [RECD] [MENU]

Fig.1) Waveform of throttle flap actuator without throttle flap operation : 38% duty is always outputted at ignition switch "ON" and with
engine running.

Fig.2) Waveform of throttle flap actuator without throttle flap operation : 90% duty is outputted for about 1 sec. at ignition switch
"OFF".

LGJF501Y

COMPONENT INSPECTION
1. Turn the ignition key off.

2. Disconnect the throttle flap actuator solenoid valve
connector.

3. Measure resistance between the terminals 1 and 2 of
throttle flap actuator solenoid valve connecotr.

<Component side>

{omh

SN~—T—T7

®

4. Refering to "SPECIFICATION", check that the resis-
tance is within specification.

,_

LGJF502B



DIESEL CONTROL SYSTEM

VARIABLE SWIRL CONTROL

ACTUATOR

VARIABLE SWIRL ACTUATOR

Variable swirl actuator consists of DC motor and valve po-
sition sensor which detects the position of swirl valve.

At idle and below 3000rpm, swirl valve is closed to take
swirl effect. This swirl effect increases air flow rate.

OPERATION PRINCIPLE

AWJF300W

Item

Low and Middle Load

High Load

Engine speed

below 3000rpm

above 3000rpm

Valve operation

close

open

Description
illustration

AWJF302A

AWJF302B

Fail-safe

Variable Swirl Valve is opened fully

% To prevent swirl valve and shaft from being stuck by
foreign material and to learn max opening and closing po-
sition of swirl valve, it is always fully opened and closed

twice at engine stop.

SPECIFICATION

Item Temperature C(°F) Resistance(R)
Motor 20 (68) 32~44
Position sensor 20 (68) 3.44 ~ 5.16




FLA -82 FUEL SYSTEM

CIRCUIT DIAGRAM

ECM

Variable swirl actuator

5 C101-1(60) -
Position sensor ground

4 C101-1(56)

Position sensor signal

3 C101-1(26) | position sensor supply
c147 1 C101-1(60)

Harness side Motor (+)
2 C101-1(30) Motor (=)

SIGNAL WAVEFORM

FR I 5.8V 8.2 nS Bt M) 5.8V 8.5 nS

EGNG121A

B e e e e e T
| B [zoon] [curs] [MEMo] [RECD] [MENU] | %] [zoon] [curs] [mEno] [RECD] [MENU]
Fig.1) Swirl valve closed (ldle)
Fig.2) Swirl valve opened (Above 3000rpm)
LGJF502D
COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect Variable swirl actuator connector.
3. Check that swirl valve is stuck by foreign material.
4. Supply the terminal 1 of variable swirl actuator con-
nector (component side) with 12V and ground the ter-
minal 2 of it. LGIFS0E
5. Check swirl valve operation. 6. Measure resistance between the terminals 1 and 2 of

variable swirl actuator connector (component side).

Resistence : 3.2 ~ 4.4Q (20C)




DIESEL CONTROL SYSTEM

FLA -83

LGJF502F

7. Measure resistance between the terminals 4 and 5 of
variable swirl actuator connector (component side).

Resistence : 3.44 ~ 5.16% (20C)

LGJF502G



FLA -84

FUEL SYSTEM

FUEL TEMPERATURE SENSOR
(FTS)

FUEL TEMPERATURE SENSOR  esssera0
Fuel Temperature Sensor(FTS) is negative temperature
characteristic thermistor installed in fuel supplying line. It
senses the termperature of fuel supplied to high pressure
pump. Fuel temperature is limmited to protect fuel such
as high pressure pump and injectors from damages due to
rapid deterioration by vapor-lock which can occur at high
temperature or destruction of oil membrance.

SPECIFICATION

AWJF302K

Temperature C(°F) Resistance(kR ) Temperature C(°F) Resistance(kQ )
-30(-22) 27 80(176) 0.30 ~ 0.32
-20(-4) 15.67 85(185) 0.269
-10(14) 9.45 90(194) 0.231

0(32) 5.89 95(203) 0.205
20(68) 227 ~ 2.73 100(212) 0.176
40(104) 1.17 105(221) 0.158
50(122) 0.826 110(230) 0.137
60(140) 0.597 120(248) 0.112
70(158) 0.434 130(266) 0.088

CIRCUIT DIAGRAM
ECM
FTS
m 1 C101-2(10) | FTS ground
\
c138 2 C101-2(1) | prg signal

Harness side

EGNG122A



DIESEL CONTROL SYSTEM FLA -85

SIGNAL WAVEFORM

FR 588 CHB 1.8V This illustration shows the waveform of fuel

: Donopop i oron b temperature sensor at 50C.
C The higher fuel temperature rises, the lower signal
voltage becomes.

Il HoLp| [Zoon| [CURS | [MEMO] |RECD] [MENU]

LGJF502I

COMPONENT INSPECTION
1. Turn the ignition key off.
2. Disconnect Fuel Temperature Sensor connector.

3. Measure resistance between the terminals 1 and 2 of
FTS connector.

<Sensor Connector>

00

@

4. Refering to "SPECIFICATION", check that the resis-
tance is within specification.

LGJF502J



FLA -86

FUEL SYSTEM

LAMBDA SENSOR

OXYG EN SE NSO R E194DFFO

02 sensor installed at exhaust manifold is linear O2 sensor
and it senses O2 density of exhaust gas for accurate EGR
control through fuel correction. It also limits smoke which
is generated by reach air-fuel mixture at engine maximum
loading condition. ECM controls pumping current in order
to fit A -value from linear O2 sensor to 1.0.

Lean air-fuel mixture(1.0< A <1.1): ECM supplies pump-
ing current to O2 sensor (+pumping current) and activates
it for O2 sensor to have the characteristic at A. =1.0 (0.0
pumping current). With the value of pumping current sup-
plied to O2 sensor, ECM detects O2 density of exhaust
gas.

Rich air-fuel mixture(0.9 < A < 1.0) : ECM takes away
pumping current from O2 sensor (-pumping current) and
deactivates it for O2 sensor to have the characteristic at
A =1.0 (0.0 pumping current). With the value of pumping
current taken away from O2 sensor, ECM detects O2 den-
sity of exhaust gas.

SPECIFICATION

This performance is the most active and fast at normal op-
erating temp.(450C~600TC) thus, in order to reach normal
operating temp. and last at that temp., heater(heating coil)
is integrated with O2 sensor.Heater coil is controlled by
ECM as PWM. The resistance of heater coil is low when
coil is cold thus, current through it increases while resis-
tance is high when coil is hot thus, current decreases. With
this principle, O2 sensor temp. is measured and O2 sen-
sor heater operation varies based on the data.

AWJF300U

A -value 065 | 070 | 0.80 | 0.90

1.01 1.18 1.43 1.70 2.42 Air

Pumping current -2.22 -1.82 -1.11 -0.50

0.00 0.33 0.67 0.94 1.38 2.54

CIRCUIT DIAGRAM

Oxygen sensor

1
Cci41
Harness side

ECM
C101-2 (64)

Oxygen sensor supply
3 ©101-2 (86) Oxygen sensor ground
4 c101-2 (87) Oxygen sensor signal

101-2

2 2181 > (g?) Pumping current
2 G1) Heater control
——> After main relay

EGNG123A



DIESEL CONTROL SYSTEM FLA -87

SIGNAL WAVEFORM

At 268 n3  CH B B.5 UV This illustration represents the waveform of oxygen sensor signal
MIN: 8.5 V AVE: 2.5 VU HNax: 2.6 V| atignition switch "ON" and engine running.
FREQ: 25.88 Hz DUTY: 43 %

@ Iéooﬁl |'cu1'13 |'|r1ﬁ:no'| IhEbnl '| HENU '|

LGJF502L
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DTC TROUBLESHOOTING
PROCEDURES  esssaces

DTC DESCRIPTION MIL PAGE

P0031 | Lambda Sensor Heater Circuit low (Bank 1 / Sensor 1) A FLA-92
P0032 | Lambda sensor Heater Circuit high (Bank 1 / Sensor 1) A FLA-98
P0O047 | VGT Vaccum Modulator- Circuit Low A FLA-101
P0048 | VGT Vaccum Modulator- Circuit High A FLA-108
P0O069 | Boost Press. Sensor - Malfunction A FLA-112
P0087 | Rail Pressure Monitoring-Minimum Pressure at Engine Speed Too Low O FLA-117
P0088 | Rail Pressure Monitoring-Maximum Pressure Exceeded O FLA-121
P0089 | Rail Press. Regulator(PCV) - Circuit Over Current O FLA-122
P0091 | Rail Press. Regulator(PCV) - Circuit Low O FLA-128
P0092 | Rail Press. Regulator(PCV) - Circuit High O FLA-131
P0097 | Intake Air Temperature Sensor - Circuit Low Input A FLA-134
P0098 | Intake Air Temperature Sensor - Circuit High Input A FLA-139
P0101 | Mass or Volume Air Flow Circuit Range/Performance O FLA-143
P0102 | Mass or Volume Air Flow Circuit Low Input O FLA-150
P0103 | Mass or Volume Air Flow Circuit high Input A FLA-154
P0107 | Atmospheric Pressure Circuit-Low Input A FLA-158
P0108 | Atmospheric Pressure Circuit-High Input A FLA-161
P0112 | Intake Air Temperature Sensorl Circuit Low Input A FLA-163
P0113 | Intake Air Temperature Sensorl Circuit High Input A FLA-169
P0117 | Engine Coolant Temperature Circuit Low Input A FLA-173
P0118 | Engine Coolant Temperature Circuit High Input A FLA-179
P0182 | Fuel Temp Sensor A Circuit Low Input A FLA-183
P0183 | Fuel Temp Sensor A Circuit High Input A FLA-188
P0192 | Fuel Rail Press. Sensor-Low input O FLA-192
P0193 | Fuel Rail Press. Sensor-High Input O FLA-199
P0201 | Injector Circuit/Open-Cylinder 1 O FLA-204
P0202 | Injector Circuit/Open-Cylinder 2 O FLA-204
P0203 | Injector Circuit/Open-Cylinder 3 O FLA-204
P0204 | Injector Circuit/Open-Cylinder 4 O FLA-204
P0237 | Boost Press. Sensor - Circuit Low Input A FLA-211
P0238 | Boost Press. Sensor - Circuit High Input A FLA-217




DIESEL CONTROL SYSTEM

FLA -89

DTC DESCRIPTION MIL PAGE
P0252 | Fuel Press. Regulator(MPROP) - Circuit Over Current O FLA-222
P0253 | Fuel Press. Regulator(MPROP) - Circuit Low O FLA-228
P0254 | Fuel Press. Regulator(MPROP) - Circuit High O FLA-231
P0262 | Cylinder 1-Injector Circuit High O FLA-235
P0265 | Cylinder 2-Injector Circuit High O FLA-235
P0268 | Cylinder 3-Injector Circuit High O FLA-235
P0271 | Cylinder 4-Injector Circuit High O FLA-235
P0335 | Crankshaft Position Sensor A Circuit O FLA-242
P0336 | Crankshaft Position Sensor A Circuit Range/Performance O FLA-250
P0340 | Camshaft Position Sensor A Circuit Malfunction (Bank 1 or Single Sensor) O FLA-255
P0341 | Camshaft Position Sensor A Circuit Range/Performance (Bank 1 or Single Sensor) O FLA-262
P0381 | Glow Indicator Lamp - Circuit Malfunction A FLA-266
P0489 | Exhaust Gas Recirculation Control Circuit Low Voltage O FLA-271
P0490 | Exhaust Gas Recirculation Control Circuit High Voltage O FLA-278
P0501 | Vehicle Speed Sensor A Range/Performance A FLA-282
P0504 | Brake Switch "A"/"B" Correlation A FLA-290
P0532 | A/C Refrigerant Pressure Sensor "A" Circuit Low Input A FLA-296
P0533 | A/C Refrigerant Pressure Sensor "A" Circuit High Input A FLA-302
P0562 | System Voltage Low A FLA-307
P0563 | System Voltage High A FLA-313
P0602 EEPROM-Programing Error A FLA-317
P0605 | Internal Control Module Read Only Memory(ROM) Error A FLA-319
P0606 | ECM/PCM Processor(ECM-SELF TEST Failed) O FLA-320
P0611 | Injector - Circuit Malfunction (More than two injectors) O FLA-322
P062D | Voltage regulator #1 for injector - Malfunction O FLA-328
PO62E | Voltage regulator #2 for injector - Malfunction O FLA-330
P0642 | Sensor Reference Voltage "A" Circuit Low A FLA-331
P0643 | Sensor Reference Voltage "A" Circuit High A FLA-336
P0646 | A/C Clutch Relay Control Circuit Low A FLA-339
P0647 | A/C Clutch Relay Control Circuit High A FLA-346
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit A FLA-351
P0652 | Sensor Reference Voltage "B" Circuit Low A FLA-355
P0653 | Sensor Reference Voltage "B" Circuit High A FLA-360
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DTC DESCRIPTION MIL PAGE
P0O670 | Glow Relay - Circuit Malfunction A FLA-363
P0685 | ECM/PCM Power Relay Control Circuit /Open A FLA-370
P0698 | Sensor Reference Voltage "C" Circuit Low A FLA-377
P0699 | Sensor Reference Voltage "C" Circuit High A FLA-382
P0O700 | TCU Request for MIL On O FLA-385
PO701 | TCM status Error A FLA-386
P0820 | Neutral S/W Malfunction A FLA-387
P0830 | Clutch S/W Malfunction A FLA-392
P1145 | Overrun monitoring error A FLA-397
P1185 | Fuel Pressure Monitoring-Maximum Pressure Exceeded O FLA-399
P1186 | Fuel Pressure Monitoring-Minimum Pressure at Engine Speed Too Low O FLA-403
P1586 | MT/AT Encoding A FLA-404
P1587 | CAN communication error (MT/AT recognition error) A FLA-407
P1588 | Signal Change through MT/AT line (during engine running) A FLA-409
P1634 | AUX. Heater Malfunction A FLA-411
P1652 | IG S/W Malfunction A FLA-418
P1670 | Injector Classification Error O FLA-422
P1671 | Check-sum error O FLA-425
P2009 | Intake Manifold Runner Control Circuit Low(Bank 1) A FLA-427
P2010 | Intake Manifold Runner Control Circuit High(Bank 1) A FLA-434
P2015 ::;?gee /hél:r?g?ri?ascuerzgzrnkPols)ition Sensor/Switch Circuit a FLA-437
P2016 | Intake Manifold Runner Position Sensor/Switch Circuit Low(Bank 1) A FLA-444
P2017 | Intake Manifold Runner Position Sensor/Switch Circuit High(Bank 1) A FLA-448
P2111 | Throttle Control Actuator - Circuit High A FLA-452
P2112 | Throttle Control Actuator - Circuit Low A FLA-458
P2123 | Throttle/Pedal Position Sensor/Switch "D" Circuit High Input O FLA-462
P2128 | Throttle/Pedal Position Sensor/Switch "E" Circuit High Input O FLA-469
P2138 | Throttle/Pedal Position Sensor/Switch "D" / "E" Voltage Correlation O FLA-473
P2238 | Lambda Sensor Pumping Current Circuit Low-Bank 1, Sensor 1 A FLA-478
P2239 | Lambda Sensor Pumping Current Circuit High-Bank 1, Sensor 1 A FLA-487
P2251 | Lambda Sensor Reference Ground Circuit/Open-Bank 1 Sensor 1 A FLA-492
P2264 | Detection of Water in fuel A FLA-497
P2299 | Brake switch " acc pedal sensor signals input simultaneously at times A FLA-503
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DTC DESCRIPTION MIL PAGE
U0001 | CAN Communication Malfunction A FLA-511
U0100 | CAN-Time Out ECU A FLA-518
U0101 | Serial Communication Problem with TCU (Timeout) A FLA-522
U0122 | ECM-TCS CAN Error A FLA-526
U0416 | Abnormal Torque rise request from TCS A FLA-530

O : MILON & FAULT CODE MEMORY
A : MIL OFF & FAULT CODE MEMORY
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DTC P0031 LAMBDA SENSOR HEATER CIRCUIT LOW (BANK 1 / SENSOR
1)

COMPONENT LOCATION  eezsees2

/y =5

8 S

DJA
74

EGNGO009C

GENERAL DESCRIPTION  ess76225

Lambda sensor installed at exhaust manifold is linear Lambda sensor and it senses Lambda density of exhaust gas for
accurate EGR control through fuel correction. It also limits smoke which is generated by reach air-fuel mixture at engine
maximum loading condition. ECM controls pumping current in order to fit A. -value from linear Lambda sensor to 1.0.

Lean air-fuel mixture(1.0 <A <1.1): ECM supplies pumping current to Lambda sensor (+pumping current) and activates
it for Lambda sensor to have the characteristic at A =1.0 (0.0 pumping current). With the value of pumping current supplied
to Lambda sensor, ECM detects Lambda density of exhaust gas.

Rich air-fuel mixture(0.9 <A <1.0) : ECM takes away pumping current from Lambda sensor (-pumping current) and
deactivates it for Lambda sensor to have the characteristic at A. =1.0 (0.0 pumping current). With the value of pumping
current taken away from Lambda sensor, ECM detects Lambda density of exhaust gas.

This performance is the most active and fast at normal operating temp.(450°C~600C) thus, in order to reach normal
operating temp. and last at that temp., heater(heating coil) is integrated with Lambda sensor.Heater coil is controlled by
ECM as PWM. the resistance of heater coil is low when coil is cold thus, current through it increases while resistance is
high when coil is hot thus, current decreases. With this principle, Lambda sensor temp. is measured and Lambda sensor
heater operation varies based on the data.

DTC DESCRIPTION  es1eace

P0031 is set when open or short to ground in Lambda sensor control circuit is detected for more than 2.0 sec. at Lambda
sensor heater control condition. This code is due to 1)open or short to ground in heater control circuit or 2)Lambda sensor
heater internal short.
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DTC DETECTING CONDITION  eosiacre

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions « Engine running

* Short to GND in Lambda sensor heater control circuit
* Open in Lambda sensor heater control circuit

DiagnosticTime « 2.0 sec. » Lambda sensor heater circuit
» Lambda sensor component

ThresholdValue

Fuel Cut NO
EGR Off NO
Fuel Limit NO

MIL NO

Fail Safe

SPECIFICATION  eseosacs

Lambda Lambda
3 5 Lambda sensor
Temperature (C) sensor heater Temperature (C) sensor heater heater control Hz
resistance(R) resistance(R)
20 9.2 400 17.7
100 10.7 500 19.2
100 Hz
200 13.1 600 20.7
300 14.6 700 22.5
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SCHEMATIC DIAGRAM  essos161

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C141 Lambd -
ambda sensor C01-2 ECM Terminal Connected to Function

1 64.5 1 C101-2 terminal 64 Sensor power

. Sensor power
E P > 10A SNSR FUSE Main relay power

3 86. Sensor ground 3 C101-2 terminal 86 Sensor ground

4 C101-2 terminal 87 Sensor signal

4 87. Sensor signal 5 C101-2 terminal 51 Sensor heater

6 C101-2 terminal 65 Sensor pump
6 65. Sensor pump
2 ru—l—l_l 5 51. Sensor heater

10A SNSR FUSE (Main relay power)

SRR oelodlodo ool leBaeslealedleale Tedl7elrel rrel7slral3] 675 |
[72[71[7oeqleel67lecles]e4l63l62]6 1l60k59]58[57]56[55]54]53[52] 51
bbbkl ot
30[29p87lel25]42322) [50fao]agl47]46]4sj4l342]4 1]40j39]38]37]36]35[34]33[32[31[30] 29
15[1a13[12]i1[i0] o[8[ 7 28[27]26]25]24[23p22 120l 0181 7[Te[i5[14[1a[12[11[10] 9] 8] 7
w O

[HARNESS CONNECTOR]

C141 Lambda sensor C101-1 ECM C101-2 ECM
EGNGO09E
SIGNAL WAVEFORM AND DATA  esaese1
FR [N EMEEY 288 nS CH B B.5 V at RN EEK 20ns CHBB.S5U
MIN: 13.6 U AVE: 14.2 U HMAX: 14.7 U MIN: 348.3mU AUE: 14.8 U HAX: 14.7 U
FREQ:  2.86 Hz DUTY: 96 % FREQ: 189.89 Hz DUTY: 97 X

- N

%) [zoon] [curs] [MEMo] [RECD] [MENU] [l HoLo| [zoon] [cuRs | [nEno] [RECD] [MENU]
| Fig.1| | Fig.2 |

Fig.1) Waveform of Lambda sensor heater power. It is battery voltage.
Fig.2) Waveform of Lambda sensor heater control at idle.

EGNG0090
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TERMINAL AND CONNECTOR INSPECTION  erassao0

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES
» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  eeeceass

1. IG KEY "OFF", ENGINE "OFF",
2. Disconnect Lambda sensor connector.
3. IG KEY "ON".

4. Measure the voltage of Lambda sensor connector terminal 2.

Specification : 11.0V~13.0V ( Main relay ON power )

5. Is the measured voltage within the specification?
YES
» Go to "Control Circuit Inspection”.

» Repair open in Main relay power circuit and E/R FUSE & RELAY BOX 10A SNSR fuse and go to "Verification of
Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eposspos

1. Check Lambda sensor heater control circuit voltage
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Lambda sensor connector.
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3)

4)

IG KEY "ON".

Measure the voltage of Lambda sensor connector terminal 5.

Specification : 2.0V~2.5V

5)

1)
2)

3)

Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» No voltage is detected : Go to "2. Check open in Lambda sensor heater control circuit" as follows.

» High voltage is detected : Repair short to battery in control circuit and go to "Verification of Vehicle Repair".

Check open in Lambda sensor heater control circuit

IG KEY "OFF", ENGINE "OFF".
Disconnect Lambda sensor connector and ECM connector.

Check continuity between Lambda sensor connector terminal 5 and ECM connector terminal 51.

Specification : Continuity (below 1.0Q )

4)

Is the measured resistance within the specification?

YES

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

» Repair open in Lambda sensor heater control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e24ereco

1.

Check Lambda sensor component heater coil resistance

1)
2)

3)

IG KEY "OFF", ENGINE "OFF".
Disconnect Lambda sensor connector.

Check continuity between Lambda sensor component connector 2 and 5.

Specification : Refer to "Specification" of "General Information”

FUEL SYSTEM
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4) Is the measured resistance within the specification?

YES

» Go to "Verification of Vehicle Repair".

» Replace Lambda sensor and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eceos22s

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.

EGNG009S
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DTC P0032 LAMBDA SENSOR HEATER CIRCUIT HIGH (BANK 1 / SENSOR
1)

COMPONENT LOCATION  esrserro

Refer to DTC P0031.

GENERAL DESCRIPTION  eoigszss

Refer to DTC P0031.

DTC DESCRIPTION  essorece

P0032 is set when short to battery in Lambda sensor control circuit is detected for more than 2.0 sec. at Lambda sensor
heater control condition. This code is due to 1)short to battery in heater control circuit or 2)Lambda sensor heater internal
open.

DTC DETECTING CONDITION  eszasrcr

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions » Engine running

» Short to battery in Lambda sensor heater

ThresholdValue -
control circuit
DiagnosticTime e 2.0 sec. » Lambda sensor heater circuit
* Lambda sensor component
Fuel Cut NO
EGR Off NO
Fail Safe

Fuel Limit NO
MIL NO

SPECIFICATION  ecoeoss?

Refer to DTC P0031.

SCHEMATIC DIAGRAM  esosesec

Refer to DTC P0031.

SIGNAL WAVEFORM AND DATA  essscsac

Refer to DTC P0031.

TERMINAL AND CONNECTOR INSPECTION  ezerascr

Refer to DTC P0031.
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POWER CIRCUIT INSPECTION  esoacsrs

1. IG KEY "OFF", ENGINE "OFF",
2. Disconnect Lambda sensor connector.
3. IG KEY "ON".

4. Measure the voltage of Lambda sensor connector terminal 2.

Specification : 11.0V~13.0V ( Main relay ON power )

5. Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair open in Main relay power circuit and E/R FUSE & RELAY BOX 10A SNSR fuse and go to "Verification of
Vehicle Repair".

CONTROL CIRCUIT INSPECTION  es2130ac

1. Check Lambda sensor heater control circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.
3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 5.

Specification : 2.0V~2.5V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» No voltage is detected : Go to "2. Check open in Lambda sensor heater control circuit" as follows.
» High voltage is detected : Repair short to battery in control circuit and go to "Verification of Vehicle Repair".

2. Check open in Lambda sensor heater control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 5 and ECM connector terminal 51.

Specification : Continuity (below 1.0Q )
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4) Is the measured resistance within the specification?
YES

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

» Repair open in Lambda sensor heater control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eaecrras

1. Check Lambda sensor component heater coil resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.

3) Check continuity between Lambda sensor component connector 2 and 5.

Specification : Refer to "Specification" of "General Information”

EGNGO009S

4) Is the measured resistance within the specification?
YES

» Go to "Verification of Vehicle Repair".

» Replace Lambda sensor and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eses2sa0

Refer to DTC P0031.
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IDTC P0047 VGT VACCUM MODULATOR CIRCUIT LOW

COMPONENT LOCATION  esossoos

VGT solenoid

EGNGO003C

GENERAL DESCRIPTION  esssseoo

VGT(Variable Geometric Turbocharger) is the device which increases the efficiency of turbocharger at low rpm and lasts
optimum turbo efficiency at high rpm as varying the cross sectional area through which exhaust gas passes turbocharger
impeller. It relieves turbo lag at low speed and increse engine power genetation.Engine speed, APS signal, MAFS and
Boost pressure sensor information is inputted to ECM. ECM actuates vacuum diafragm which controls exhaust gas line
as controlling VGT Control solenoid valve duty to maintain optimum state of air compression.

EGNGO003D

DTC DESCRIPTION  erossisc

P0047 is set when "0"A is detected in VGT Control solenoid valve control circuit for more than 1 sec. This code is due to
open or short to ground in VGT Control solenoid valve circuit, or open in VGT Control solenoid valve component.
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FUEL SYSTEM

DTC DETECTING CONDITION

E7E78DDD

Item

Detecting Condition

Possible Cause

DTC Strategy

 Signal monitoring

Enable Conditions

» Engine run

* VGT Control solenoid
valve circuit

ThresholdValue » short to GND, wiring open
DiagnosticTime » 1000ms
Fuel Cut NO
. EGR Off YES « VGT Control solenoid valve
Fail Safe — o o
Fuel Limit YES duty is fixed at 31.4%.
MIL NO

* VGT Control solenoid valve
component

SPECIFICATION

EFDEF196

VGT Control solenoid valve
component resistance

VGT Control solenoid valve
operating Hz

VGT Control solenoid valve
operating duty

14.7 ~ 16.1Q (207C)

300Hz

75% at idle, decreases as accelerating

SCHEMATIC DIAGRAM

E147D4C9

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]

C134 VGT Control solenoid valve

C101-2 ECM

Terminal Connected to Function
1 1 C101-2 terminal 29 | VGT Control solenoid valve control
29.VGT Control
I solenoid valve control 2 C142 J/C terminal 8 15A INJ FUSE
X \ (Main relay power)
| 2
—— 15A INJ FUSE (Main relay power)
[HARNESS CONNECTOR]

o]

120 ) . D ) e i T B R R R B R Rl i i S A )
[2l71[7dledleele7]esles|64l63le2l6 1j60l50]58[57l56(55/54/55]52[ 51]
1 [——1 ———= " T ——]
[0Jaol4gl47|46lspal3|aclat|40f30]38]37[3e[3s[a433]32131[30]29]
8[27[26[25l24[23R2[21 pofio[ia 7 [16[i5[14[ 3] 12]11[10] 9] 8 | 7

C134 VGT Control solenoid valve

C101-1 ECM

C101-2 ECM

EGNGO03E
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SIGNAL WAVEFORM AND DATA  exoresse

FE [0 2.8 v CHES.8Y

FREWQ: 3A3.83 H= DUTY: 25 %

MIN: 71.5mY AVE: 3.9V HaH: 15.3 V

MIN: 71

FR O 2.0V S CHES.8 UV
.5aU AVE: 8.2 U MAX: 15.2 V

FREQ: 383.83 H= DUTY: 54 %

Izooﬁl |'cuns Inf:nol IREdnl [ MENU '|

N N I I ;!
| [BS%Y [zoon| [curs | [MEMO] [RECD] [MENU
[Fig.1

Fig.1

MONITOR SCANTOOL DATA  eseraseo

1. Connect scantool to Data Link Cable. (DLC)

2.  Warm engine up to normal operating temperature.

3. Turn "OFF" electrical devices and A/C.

| P
| Fig.2.

4. Monitor "BOOST PRESS. SENSOR" parameter on the Scantool.

) VGT Control solenoid valve output waveform at 75% duty. Duty decreases as boost pressure increases.
Fig.2) VGT Control solenoid valve duty decreased at acceleration.

EGNGOO03F

Specification : 1028hpa + 100hpa(VGT actuator : 75%) at idle

1.2 CURRENT DATA 34-54 1.2 CURRENT DATA
& 3499 X¥BOOST PRESSURE SENSOR hPa
¥ (FUEL PRESSURE-TARGET 28.5 HPa
* |[FUEL PRESSURE MEASURED Z8.5 HPa M
* AIR MASS PERCYLINDER 346. 9ng st
* [EGE ACTUATOR 6.8 X% a
* |[ACCEL PEDAL SEMSOR 8.8 x 1i88.8 UGT aCTUATOR 4
EABOOST PRESSURE SENSOR 1881 hPa u
* [UGT ACTUATOR 60.8 % Jk\’\/ﬁ
¥ |[ENGINE SPEED SENSOR 794 rpm
: J 8.8
FIH FULL GRPH| [ RCED |FIH |
| Fig.1|  Fig.2 |

Fig1) Monitor "BOOST PRESSURE SENSOR" parameter on the Scantool at idle after warming engine up.

1000hpa +100hpa(approx. 1 atm) is correct value.

Fig.2) VGT Control solenoid valve duty decreases and boost pressure increases as accelerating. If boost pressure rises and

reaches certain value, VGT Control solenoid valve duty stops to drop and keeps steady. Releasing accelerator pedal at this
moment, VGT Control solenoid valve duty drops to 9.8%, then if RPM drops to idle range, duty returns to 75%.

EGNGO12Y
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TERMINAL AND CONNECTOR INSPECTION  e1ss76e7

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  &7sog021

1. Check power circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect VGT Control solenoid valve connector.
3) IG KEY "ON"

4) Measure the voltage of terminal 2 of VGT Control solenoid valve.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair E/R FUSE & RELAY BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  e4z87es7

1. Check monitoring voltage in control circuit
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect VGT Control solenoid valve connector.
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3) IG KEY "ON"

4) Measure the voltage of terminal 1 of VGT Control solenoid valve.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2.  Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect VGT Control solenoid valve connector and ECM connector.

3) Check continuity between VGT Control solenoid valve connector terminal 1 and ECM connector terminal 24.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES
» Repair short to ground and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  essgraz2
1. Check VGT actuator component resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect VGT Control solenoid valve connector.

3) Measure the resistance between VGT Control solenoid valve component terminal 1 and 2.

Specification : 14.7 ~ 16.1Q (207C)
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e

EGNG003J

4) Is VGT actuator component resistance within the specification?

YES

» Go to "2.Check VGT Control solenoid valve operation” as follows.

» Replace VGT Control solenoid valve and go to "Verification of Vehicle Repair".
2. Check VGT Control solenoid valve operation
1) IG KEY "ON", ENGINE "ON".
2) Check that VGT Control solenoid valve operating duty is 75% after warming engine up.
3) Check if vacuum generates after disconnecting VGT valve vacuum hose.

4) Check if vacuum generates when decelerating after rapid acceleration (VGT Control solenoid valve operating
duty 9.8%).

Specification : VGT Control solenoid valve duty 75% : vacuum generates
VGT Control solenoid valve duty 9.8% : vacuum does not generate

YES

» Go to "Verification of Vehicle Repair".

» Replace VGT Control solenoid valve and go to "Verification of Vehicle Repair".

% Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  ez2734043

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.
2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information".
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4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0048 VGT VACCUM MODULATOR CIRCUIT HIGH

COMPONENT LOCATION  easorsen

Refer to DTC P0047.

GENERAL DESCRIPTION  enseroes

Refer to DTC P0047.

DTC DESCRIPTION  eserrses

P0048 is set when excessive current is detected in VGT Control solenoid valve control circuit for more than 1 sec.. This
code is due to short to battery in control circuit or internal short of VGT Control solenoid valve component.

DTC DETECTING CONDITION  esocaes2

Item Detecting Condition Possible Cause

DTC Strategy  Signal monitoring

» Engine run(monitoring only performed at

Enable Conditions . "
actuator operating condition)

ThresholdValue » Short to battery « VGT Control solenoid
DiagnosticTime « 1000ms valve circuit _
* VGT Control solenoid valve
Fuel Cut NO component
. EGR Off NO « VGT Control solenoid valve
Fail Safe g
Fuel Limit YES duty is fixed at 31.4%.
MIL NO

SPECIFICATION  eresessr

Refer to DTC P0047.

SCHEMATIC DIAGRAM  eesscico

Refer to DTC P0047.

SIGNAL WAVEFORM AND DATA  eoos2pse

Refer to DTC P0047.

MONITOR SCANTOOL DATA  esizrros

1. Connect scantool to Data Link Cable. (DLC)
2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "BOOST PRESS. SENSOR" parameter on the Scantool.
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Specification : 1028hpa + 100hpa(VGT actuator : 75%) at idle

1.2 CURRENT DATrA

3499 ¥BOOST PRESSURE SENSOR hPa

o] o~

™

186.8 | UGT ACTUATOR

W

8.8

[F1x |

1.2 CURRENT DATA 34/54
A
% |FUEL PRESSURE-TARGET 28.5 MPa
% |[FUEL PRESSURE MEASURED 28.5 MPa
% |AIR MASS PERCYLINDER  346.9mg/st
* |[EGR ACTUATOR 6.8 %
* |ACCEL PEDAL SENSOR 8.8 %
A BOOST PRESSURE SENSOR 1881 hPa |fm
* |UGT ACTUATOR 68.8 %
% |[ENGINE SPEED SENSOR 794 rpn
Y
[FI% | [FULL| [GRPH| |RCRD |
 Fig.1|

Fig1) Monitor "BOOST PRESSURE SENSOR" parameter on the Scantool at idle after warming engine up.

1000hpa £100hpa(approx. 1 atm) is correct value.

Fig.2) VGT Control solenoid valve duty decreases and boost pressure increases as accelerating. If boost pressure rises and
reaches certain value, VGT Control solenoid valve duty stops to drop and keeps steady. Releasing accelerator pedal at this
moment, VGT Control solenoid valve duty drops to 9.8%, then if RPM drops to idle range, duty returns to 75%.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0047.

POWER CIRCUIT INSPECTION  essszees

1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect VGT Control solenoid valve connector.

3) IG KEY "ON"

EGNGO012Y

E87587D5

4) Measure the voltage of terminal 2 of VGT Control solenoid valve.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair E/R FUSE & RELAY BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  esoseros

1. Check monitoring voltage in control circuit
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1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect VGT Control solenoid valve connector.
3) IG KEY "ON"

4) Measure the voltage of terminal 1 of VGT Control solenoid valve.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2.  Check open in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect VGT Control solenoid valve connector and ECM connector.

3) Check continuity between VGT Control solenoid valve connector terminal 1 and ECM connector terminal 24.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES
» Repair short to ground and go to "Verification of Vehicle Repair".
» Repair open in control circuit and go to "Verification of Vehicle Repair".
COMPONENT INSPECTION  eracsoss

1. Check VGT Control solenoid valve component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect VGT Control solenoid valve connector.

3) Measure the resistance between VGT Control solenoid valve component terminal 1 and 2.

Specification : 14.7 ~ 16.12 (207C)
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4)

e

EGNGO003J

Is VGT actuator component resistance within the specification?
YES

» Go to "2.Check VGT Control solenoid valve operation” as follows.

P Replace VGT Control solenoid valve and go to "Verification of Vehicle Repair".

2. Check VGT Control solenoid valve operation

1)
2)
3)

4)

IG KEY "ON", ENGINE "ON".
Check that VGT Control solenoid valve operating duty is 75% after warming engine up.
Check if vacuum generates after disconnecting VGT valve vacuum hose.

Check if vacuum generates when decelerating after rapid acceleration (VGT Control solenoid valve operating
duty 9.8%).

Specification : VGT Control solenoid valve duty 75% : vacuum generates
VGT Control solenoid valve duty 9.8% : vacuum does not generate

YES

» Go to "Verification of Vehicle Repair".

» Replace VGT Control solenoid valve and go to "Verification of Vehicle Repair".

¥ Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  ecerrcer

Refer to DTC P0047.
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IDTC P0069 BOOST PRESSURE SENSOR CIRCUIT MALFUNCTION

COMPONENT LOCATION  ew7ei70

EGNGO012v

GENERAL DESCRIPTION  e214a507

Boost Pressure Sensor(BPS) is installed in intake manifold and senses the pressure of air inside of intake manifold which
is compressed by turbo charager.Measuring mass air flow accurately with the information of intake mainfold pressure,
mass air flow and intake air temperature, ECM performs actuating correction of EGR and VGT.When excessive intake
manifold pressure is detected, engine power generation is limited to protect engine because too highly compressed pres-
sure due to turbo charger may harm engine.

DTC DESCRIPTION  esiro66s

P0069 is set when the difference between BPS output voltage and atmospheric pressure sensor output voltage is above
300hpa at below 100RPM(in other word, IG KEY ON condition) for more than 2.0 sec. This code is due to abnormal
output characteristic of BPS component.

DTC DETECTING CONDITION  eporeres

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON" (below 100RPM)

* |Boost pressure - Barometric pressure

ThresholdValue is above 300hpa.
DiagnosticTime e 2.0 sec « BPS circuit
Fuel Cut NO * BPS component
Fail Safe EGR Off YES » Boost pressure is fixed
Fuel Limit | YES at 1000 hpa.
MIL NO
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SPECIFICATION  evcoseze

Pressure [Kpa] 20 100 190 250
Outpur voltage [V] 0.4+£0.077 1.878+0.063 3.541+0.063 4.650+0.077

SCHEMATIC DIAGRAM  ecssairo

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
130 Boost pressure sensor c1o1-1 ECM Terminal Connected to Function
3 1 C101-1 terminal 40 BPS signal
\ 53. IATS signal -
2 C101-1 terminal 13 BPS power
>P 1 4 23. Sensor ground 3 C101-1 terminal 53 IATS signal
2 13. BPS power 4 |C101-1 terminal 23 Sensor ground
U ! 40. BPS signal
[HARNESS CONNECTOR]

T ) 0 1 0 2 ) S S A R R O
|_|_9|_|_J-_|1_|2_|_31_2'_|_|_|_H_|302 e e e Pk FH%%H%_—'_I_I_HE'_H_'
elialiaah ol olal 3 el 514 3 pel27e6l2spalzaz2 T polisiel7 Telis a1l 2[11[T0] 8 8 | 7

[l

60 5915857 56F5|§4 53]52{51/50|49]48| 47|46 |94]93[92]91|90]89|88|87|8685[84|83[82|81|80]79]78|77|76[75[74] 73 H
45[44143)42]41[40[39]38[37|36] 35|34 | 33/ 32|31 72[71]70l69l68l67]66l65l64]63]62]6 1j60159]58]5756]55]54]53[52[ 51 n.
3

C130 Boost pressure sensor C101-1 ECM C101-2 ECM
EGNGO012W
SIGNAL WAVEFORM AND DATA  eocscees
FR 1.0v B CHBA.5V
: BPS signal ...... e
TN |zoon| [N [MEMO | [RECD| [MENU|
Fig1) This is the waveform of BPS as accelerating from idle state. Signal voltage rises as accelerating.
EGNG012X

MONITOR SCANTOOL DATA  errssasc

1. Connect Scantool to Data Link Connector (DLC).
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2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "BOOST PRESS. SENSOR" parameter on the Scantool.

Specification : 1028hpa + 100hpa(VGT actuator : 75%) at idle

1.2 CURRENT DATA 3454 1.2 CURRENT DATA
A 3499 | %BOOST PRESSURE SENSOR  hPa
* [FUEL PRESSURE-TARGET 28.5 MPa
% [FUEL PRESSURE MEASURED 28.5 MPa _/k
* [AIR MASS PERCYLINDER 346. Ing/st
* [EGR ACTUATOR 6.8 % a
% |[ACCEL PEDAL SENSOR 8.8 % 180.8 | UGT ACTUATOR %
24 BOOST PRESSURE SENSOR 1881 hPa |fm
* [UGT ACTUATOR 60.8 J\,\’\\/ﬁ
* [ENGINE SPEED SENSOR 794 rpn
L A.a
[FIx | [FULL| [GRPH| |[RCRD | [FIx |

Fig1) Monitor "BOOST PRESSURE SENSOR" parameter on the Scantool at idle after warming engine up.
1000hpa £ 100hpa(approx. 1 atm) is correct value.

Fig.2) VGT actuator duty decreases and boost pressure increases as accelerating. If boost pressure rises and reaches certain
value, VGT actuator duty stops to drop and keeps steady. Releasing accelerator pedal at this moment,
VGT actuator duty drops to 9.8%, then if RPM drops to idle range, duty returns to 75%.

EGNGO014P

TERMINAL AND CONNECTOR INSPECTION  esseooze

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Component Inspection ".
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COMPONENT INSPECTION  eorssspo

1. BPS visual ilnspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect BPS connector.
3) Check if corrosion and damage in BPS terminal is detected.
4) Check BPS mounting state, leakage at O’ring, clogged carbon at pressure detecting hall.

5) Are the problems relevant to BPS found?

YES

P Replace BPS if necessary and go to "Verification of Vehicle Repair".

» Go to "2. Check BPS output voltage at IG KEY ON" as follows.
2. Check BPS output voltage at IG KEY ON
1) IG KEY "OFF", ENGINE "OFF".
2) Connect Scantool to Data Link Connector (DLC).
3) IG KEY "ON"
4) Monitor "ATMOSPHERIC PRESSURE" and "BOOST PRESSURE SENSOR" parameters on scantool.

5) Check if both "ATMOSPHERIC PRESSURE" and "BOOST PRESSURE SENSOR" indicates similar value at IG
KEY "ON".

Specification : Refer to "Monitor Scantool Data" of Scantool diagnostics parameters.

6) Is any BPS related problem is detedcted?

YES

» Go to "Verification of Vehicle Repair".

» Replace BPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eacop2e0

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?
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YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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DTC P0087 RAIL PRESSURE MONITORING-MINIMUM PRESSURE AT
ENGINE SPEED TOO LOW

COMPONENT LOCATION  ecrasee7

pad ey Rail pressure regulator valve
¥ = s / ~

| b
T R

EGNGO010U

GENERAL DESCRIPTION  esossa9c

As inputted rail pressure sensor signal, ECM of Commom rail diesel engine controls Fuel pressure regulator valve(inter-
grated with high press. pump) and rail pressure regulator valve(ntegrated with common rail) in order to maintain optimum
rail pressure according to current engine rpm and load. However when the problem that leads rail pressure to out of target
value intended by ECM occurs due to mechanical or electronical reason, ECM shuts engine down and sets DTC by lim-
iting fuel (stops injector operation) in order to prevent engine from being controlled abnormally. "rail pressure monitoring
error" is the DTC which diagnose 1).supplying state of low pressure fuel and 2).mechanical operating conditions of high
pressure pump and 3). rail pressure regulator valve indirectly based on RPS output voltage and RPS duty. thus, repair
relavant to this DTC requires mechanics the total understand of fuel system.

DTC DESCRIPTION  essaacac

P0087 is set when rail pressure is lower than target rail pressure by more than 250bar for more than 1.0 sec. in condition
that rail press. is controlled by Rail pressure regulator valve or rail pressure is below the minimum limiting value(200bar).
This code is due to 1)fuel less than target value supplied to common rail or 2)excessive return of fuel supplied to common
rail or 3)short to low voltage line in fuel press. sensor.
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DTC DETECTING CONDITION  eosiais

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions e Engine running
» Rail pressure is below target rail pressure by
more than 250bar at rail pressure regulator « fuel metering unit
ThresholdValue valve operating condition. (close stuck)
+ Rail pressure is below minimum limiting value(200bar) « rail pressure regulator valve
at rail pressure regulator valve operating condition. (open stuck)
DiagnosticTime « 1.0 sec. * Rail pressure sensor
(Output fixed at low

Fuel Cut NO
EGR Off NO
Fuel Limit YES

MIL YES

voltage line)

Fail Safe

MONITOR SCANTOOL DATA  earreorr

1. Monitoring rail pressure data
1) Connect Scantool to Data Link Connector (DLC).
2) Warm engine up to normal operating temperature.
3) Turn "OFF" electrical devices and A/C.

4) Monitor "FUEL PRESSURE MEASURED", "FUEL PRESSURE-TARGET", "RAIL PRESS. REGULATOR1", "INJ.
PUMP REGULATOR" parameter on the Scantool.

Specification :

FUEL PRESSURE MEASURED : similar to "FUEL PRESSURE-TARGET"
FUEL PRESSURE-TARGET : 28 + 5 Mpa

RAIL PRESS. REGULATOR1 : 20 + 5%

INJ. PUMP REGULATOR : 40 + 5%

1.2 CURRENT DATA 8454
F

FUEL PRESSURE-TARGET 28.3 HPa u
FUEL PRE.S/POINT VALUE 8.3 HPa
BRAIL PRESS. REGULATOR1 22.7
INJ.PUMF REGULATOR 3B.8a
AIR HMASS PERCYLINDER 346. 9mg st
ENGINE SPEED SENSOR T34 rpnm
EGRE ACTUATOR

4
4

XX X R X X X

¥

[FIX | [FULL | [GRPH| |RCED|

Fig.1) Monitor "FUEL PRESSURE MEASURED" at idle after warming engine up.

EGNGO10R
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Check if "FUEL PRESSURE MEASURED"data is similar to "FUEL PRESSURE-TARGET". Not only former
two data but also "RAIL PRESS. REGULATOR1" and "INJ. PUMP REGULATOR"should be monitored carefully.
Although "FUEL PRESSURE MEASURED" is similar to "FUEL PRESSURE-TARGET", if "RAIL PRESS. REG-
ULATOR1" and "INJ. PUMP REGULATOR" is out of specification, it means wear, leakage, stuck of fuel system.

2. Monitoring rail pressure data at acceleration(loading condition).
1) Connect Scantool to Data Link Connector (DLC).
2) Warm engine up to normal operating temperature.
3) Turn "OFF" electrical devices and A/C.

4) Monitor "FUEL PRESSURE MEASURED", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" param-
eter on the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
INJ. PUMP REGULATOR 38 + 5% 32 + 5% duty decreases
FUEL PRESSURE .
MEASURED 28.5 + 5 Mpa 145 £ 10 Mpa press. increases
RAIL PRESS. o 0 .
REGULATOR1 19 £ 5% 48 + 5% duty increases
1.2 CURRENT DATA 1-3 1.2 CURRENT DAThA 1.3
INJ.PUMP REGULATOR 1686 .8 INJ.PUHPF REGULATOR 188 .8
et o s 8.8 2 . | P29 =
.8 ]
FUEL FPRESS 156 .4 FUEL PRESE.- 1568 .4
29.4 HPa 144.7 MPa
i B.8 i B.a
BAIL PRESS.REGULATOR 1688 .8 BAIL PRESS.REGULATOR 1688.8
/_,—r—’”——\\_zﬂ B = f q8.2 =
| p.a _\‘_a .8
[FIX | [FIR |
Fig.1) The position of curser on the graph represents idle data.
Fig.2) Data during acceleration(stall test).

EGNGO010S

NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 38%
duty at idle, duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of
current.

— Fuel delivered to common rail increases as current drops.

The waveform of rail pressure regulator valve installed at common rail shows 19% duty at idle, duty rises to approx.
48% at acceleration to raise rail pressure. Duty rise means the increase of current.
— If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.
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‘ }ector retumn line(below 0.5bar)

Conmon rail retumn line

Rail pressure regulator

valve Injector

High press. pipe I
MAX : 1800bar i

Fuel pressure

or
regulator valve

High press. punp
- retumn line

«’)’ﬂ
’i }r.-;' ¢ i
\ ?li Fuel supply

. - ‘Km fuel filter)
n

Low press. pumo Fuel retum(to fuel tank)

Rail press. sensor

High press. purrp

i
EGNG014Q

VERIFICATION OF VEHICLE REPAIR  earssres

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.
3. Drive the vehicle within DTC "Enable conditions" in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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DTC P0088 RAIL PRESSURE MONITORING-MAXIMUM PRESSURE
EXCEEDED

COMPONENT LOCATION  eepzoero

Refer to DTC P0087.

GENERAL DESCRIPTION  esgasso

Refer to DTC P0087.

DTC DESCRIPTION  eearrpen

P0088 is set if measured rail pressure is higher than target rail pressure by more than 200bar when rail pressure is
regulated by Rail pressure regulator valve or rail pressure is above the max limiting value. This code is due to 1)fuel more
than target value supplied to common rail or 2)poor return of fuel supplied to common rail or 3)short to high voltage line
in fuel press. sensor.

DTC DETECTING CONDITION  espsrcas

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions « Engine running

» Rail pressure is above target rail pressure by
more than 200bar at rail pressure regulator

ThresholdValue valve operating condition.- 400ms * fuel metering unit
« Rail pressure is above maximum limiting (open stuck)
value(1750bar) at rail pressure regulator valve * Rail pressure regulator valve
operating condition. - 120 ms (close stuck)
+ Rail pressure sensor
DiagnosticTime « Refer to threshold Value. (Output fixed at high
Fuel Cut NO voltage line)
EGR Off NO
Fail Safe

Fuel Limit YES
MIL YES

MONITOR SCANTOOL DATA  esgssasr

Refer to DTC P0087.

VERIFICATION OF VEHICLE REPAIR eier920

Refer to DTC P0087.
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DTC P0089 RAIL PRESSURE REGULATOR VALVE CIRCUIT OVER
CURRENT

COMPONENT LOCATION  epsss20

Rail pressure regulator valve

EGNG013Z

GENERAL DESCRIPTION  e7eo7020

Rail pressure regulator valve is installed in common rail and controls common rail pressure fast as regulating returning
quantity of fuel which is delivered to common rail when fast rise of rail pressure is required like the moment of turning
engine ON or when fast relief of pressure is required like at the point of deceleration.The lower Rail pressure regulator
valve current is, the more fuel is supplied to common rail. Thus it leads rail pressure to be high. On the contrary, the
higher Rail pressure regulator valve current is, the less fuel is supplied to common rail.

DTC DESCRIPTION  erssaac

P0089 is set when excessive current in control circuit of Rail pressure regulator valve(integrated with high common rail)
is detected for more than 0.22 sec.. This code is due to short to battery in control circuit orRail pressure regulator valve
internal short.

DTC DETECTING CONDITION  eciserse

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * |G KEY "ON"
ThresholdValue » Short to battery (control circuit of Ralil .
pressure regulator valve) + Rail pressure regulator
DiagnosticTime .« 220ms valve circuit
» Rail pressure regulator
Fuel Cut NO valve component
. EGR Off NO
Fail Safe —
Fuel Limit YES
MIL YES




DIESEL CONTROL SYSTEM FLA -123

SPECIFICATION  eocrrcos

rail pressure regulator valve resistance Operating frequancy

3.42 ~ 3.78Q (207C) 1000Hz(1KHz)

SCHEMATIC DIAGRAM  ecasszcs

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
144 Rail P Regulator Val -
c a1 TTossure Tequialor Valve C101-1 ECM Terminal Connected to Function
1 1 C101-1 terminal 4 | Rail Pressure Control Valve Power
4. Power 2 C101-1 terminal 34 |Rail Pressure Control Valve Control

=

34. Control

o
[04]o3[92]o 1Jocfes]ss]s7[s6les]e4]s3][82]8 1[sof7o[78[7 7| 76]75[74] 73 E
34]33]32[31 [r2[71[7dle9lesf67]66l65]64]6362[6 1]60[59]58]57]56]55]54/53[52] 51 5]
4|3
[Eofuo]agla7[ae[45aala3] 42;-11 4039]38[37]36[35[34[3332]31[30]29] ..
lesl27lze|2s4f2a2p Tpofisfis[i7[1e[5 1413l 2[11[10 9] 8| 7 | L2 1"

C101-1 ECM C101-2 ECM

C144 Rail Pressure Regulator Valve

EGNGO14A
SIGNAL WAVEFORM AND DATA  es2roa0s
FR [ z.ens CHBBA.SV FR I EEE 26ns CHEB.5V
MIN: 137.6mU AVUE: 9.6 U MAX: 15.5 V MIN: 137.6mU AVE: 18.2 U HMA¥: 15.5 V

FEEQ: 284.88 H= DUTY: 68 % FREQ: 196.88 H= DUTY: 66 %

B [zoon] [cuks ] [mero] [RECD] [MENU] [ 3% [zoom] [curs] [1EMo] [RECD] [MENU]

Fig.1) Waveform of rail pressure regulator valve at idle. It shows approx. 20% duty.
Fig.2) Waveform of rail pressure regulator valve as accelerating. Approx. 50% duty is outputted as engine load increases.
( When rail pressure increases as accelerating, rail pressure regulator valve duty(current) rises.)

EGNGO014B
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MONITOR SCANTOOL DATA  ecosar92e

Connect Scantool to Data Link Connector (DLC).
Warm engine up to normal operating temperature.
Turn "OFF" electrical devices and A/C.

Monitor "FUEL PRESSURE MEASURED", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" parameter
on the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
INJ. PUMP REGULATOR 38 £ 5% 32 £ 5% duty decreases
FUEL PRESSURE .
MEASURED 28,5 + 5 Mpa 145 £+ 10 Mpa press. increases
RAIL PRESS. o 0 .
REGULATORL 19 £ 5% 48 + 5% duty increases
1.2 CURRENT DATA 1-3 1.2 CURBENT DATA 13
INJ. PUMP REGULATOR 186 .8 INJ.PUMF REGULATOR 188 .8
e tuae oo e BG4 . | ,~_PB2.9 =
A.A A.A
FUEL PRESS 158 .4 FUEL PRESS.- 158 .8
29.4 HPa 144 .7 HPa
i H.8 ’ H.4
BAlIL PRESS.REGULATOR 168 .8 BAIL PRESS.REGULATOR 186 .8
ﬂEB-B # «—/_'fﬁ 8.2 =
T B.a _\_a.a
[FIx | [FIx |

Fig.1) The position of curser on the graph represents idle data.
Fig.2) Data during acceleration(stall test).

EGNGO013U

NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 38%
duty at idle, duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of
current.

— Fuel delivered to common rail increases as current drops.

The waveform of rail pressure regulator valve installed at common rail shows 19% duty at idle, duty rises to approx.
48% at acceleration to raise rail pressure. Duty rise means the increase of current.
— If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.

TERMINAL AND CONNECTOR INSPECTION  epevores

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

Perform checking procedure as follows.
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1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  esrsoce

1.

Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Rail pressure regulator valve connector.
3) IG KEY "ON".

4) Measure the voltage of Rail pressure regulator valve connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair open between rail pressure control valve connector terminal 1 and ECM connector terminal 4 and go
to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  epeessr2

1.

Check monitoring voltage in control circuit

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Rail pressure regulator valve connector.
3) IG KEY "ON".

4) Measure the voltage of Rail pressure regulator valve connector terminal 2.

specification : 3.2V~3.7V
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5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2. Check open in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator valve connector and ECM connector.

3) Check continuity between Rail pressure regulator valve connector terminal 2 and ECM connector terminal 34.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES
» Repair short to ground in Rail pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

» Repair open in Rail pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eisocass

1. Check Rail pressure regulator valve component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator valve connector.

3) Check Rail pressure regulator valve component resistance.

Specification : 3.42 ~ 3.78Q2 (207C)

EGNGO14F

4) Is the measured resistance within the specification?
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YES

» Go to "Verification of Vehicle Repair".

» Replace common rail assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR easssais

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0091 RAIL PRESSURE REGULATOR VALVE CIRCUIT LOW

COMPONENT LOCATION  eisseoca

Refer to DTC P0089.

GENERAL DESCRIPTION  essi7oee
Refer to DTC P0089.

DTC DESCRIPTION  essrsser

P0091 is set when "0"A in control circuit of Rail pressure regulator valve(integrated with common rail) is detected for more
than 0.11 sec.. This code is due to open of short to ground in control circuit or Rail pressure regulator valve internal open.

DTC DETECTING CONDITION  ezeacoss

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » Short to GND, Wiring open

» Rail pressure regulator
valve circuit
Fuel Cut NO » Rail pressure regulator

valve component
EGR Off NO

Fuel Limit YES
MIL YES

DiagnosticTime e 110ms

Fail Safe

SPECIFICATION  esrsasce

Refer to DTC P0089.

SCHEMATIC DIAGRAM  eraecsic

Refer to DTC P0089.

SIGNAL WAVEFORM AND DATA  erssssst

Refer to DTC P0089.

MONITOR SCANTOOL DATA  eerseise

Refer to DTC P0089.

TERMINAL AND CONNECTOR INSPECTION  esersras

Refer to DTC P0089.
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POWER CIRCUIT INSPECTION  ecssaora

1. Check power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator connector.
3) IG KEY "ON".

4) Measure the voltage of Rail pressure regulator connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair open between rail pressure control valve connector terminal 1 and ECM connector terminal 4 and go
to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eosa1ssr

1. Check monitoring voltage in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect RRail pressure regulator connector.
3) IG KEY "ON".

4) Measure the voltage of Rail pressure regulator connector terminal 2.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2.  Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator connector and ECM connector.

3) Check continuity between Rail pressure regulator connector terminal 2 and ECM connector terminal 34.
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specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Rail pressure regulator control circuit and go to "Verification of Vehicle Repair".

» Repair open in Rail pressure regulator control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ecasssos

1. Check Rail pressure regulator component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator connector.

3) Check Rail pressure regulator component resistance.

Specification : 3.42 ~ 3.78R2 (20T)

EGNGO014F

4) Is the measured resistance within the specification?

YES

» Go to "Verification of Vehicle Repair".

» Replace common rail assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ezrcozos

Refer to DTC P0089.
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IDTC P0092 RAIL PRESSURE REGULATOR VALVE CIRCUIT HIGH

COMPONENT LOCATION  eesrieoe

Refer to DTC P0089.

GENERAL DESCRIPTION  essseras

Refer to DTC P0089.

DTC DESCRIPTION  eseesrse

P0092 is set when excessive current in power circuit of Fuel Pressure control valve(integrated with common rail) is de-
tected for more than 0.14 sec.. This code is due to short to battery in power circuit or Rail pressure regulator valve internal
short.

DTC DETECTING CONDITION  essosa00

Item Detecting Condition Possible Cause
DTC Strategy « \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue « Short to battery (power circuit in rail pressure .
regulator valve) « Rail pressure regulator
DiagnosticTime + 140ms valve circuit
 Rail pressure regulator
Fuel Cut NO valve component
. EGR Off NO
Fail Safe

Fuel Limit YES
MIL YES

SPECIFICATION  e77zcecs

Refer to DTC P0089.

SCHEMATIC DIAGRAM  essssans

Refer to DTC P0089.

SIGNAL WAVEFORM AND DATA  ecorasce

Refer to DTC P0089.

MONITOR SCANTOOL DATA  errsocos

Refer to DTC P0089.

TERMINAL AND CONNECTOR INSPECTION  eesasera

Refer to DTC P0089.
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POWER CIRCUIT INSPECTION  esca0z4s

1. Check power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator valve connector.
3) IG KEY "ON".

4) Measure the voltage of Rail pressure regulator valve connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair open between rail pressure regulator valve connector terminal 1 and ECM connector terminal 4 and
go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  essgarzr

1. Check monitoring voltage in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator valve connector.
3) IG KEY "ON".

4) Measure the voltage of Rail pressure regulator valve connector terminal 2.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2. Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator valve connector and ECM connector.

3) Check continuity between Rail pressure regulator valve connector terminal 2 and ECM connector terminal 34.
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specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Rail pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

P Repair open in Rail pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  essapara
1. Check Rail pressure regulator component resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Rail pressure regulator valve connector.

3) Check Rail pressure regulator valve component resistance.

Specification : 3.42 ~ 3.78Q (207C)

[z

@

4) Is the measured resistance within the specification?

EGNGO14F

YES

» Go to "Verification of Vehicle Repair".

» Replace common rail assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esnsrear

Refer to DTC P0089.
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IDTC P0097 INTAKE AIR TEMPERATURE SENSOR 2 CIRCUIT LOW INPUT |

COMPONENT LOCATION  e7osces2

EGNGO012v

GENERAL DESCRIPTION  escossr

Intake Air Temperature Sensor(IATS) is NTC thermistor. Installed inside of both MAFS and BPS, it senses intake air
temperature. In case of EURO-4 diesel engine, IATS is installed in front of turbocharger(inside of MAFS) and behind
it(inside of BPS). Comparing air temperature from both sensors(one is intake air temperature, the other is air temperature
passing through turbo charger), more accurate sensing of intake air temperature is possible.With intake air temperature
signal, ECM performs EGR control correction and fuel injection quantity correction.(MAFS is needed for EGR FEED BACK
control in electronically controlled diesel engine. The calculation of air density at certain temperture is required to perform
EGR FEED BACK control correctly.)

DTC DESCRIPTION  ecssssao

P0097 is set when the voltage below 73mV(0.11V) - minimum output voltage of IATS(integrated with BPS) - is detected
for more than 2.0 sec. This code is due to short to ground in IATS signal circuit.

DTC DETECTING CONDITION  essrocsr

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » Output signal below minimum value( below 73mV )
DiagnosticTime * 2.0 sec. e IATS circuit
Fuel Cut NO * |IATS component
Fail Safe EGR Off NO
Fuel Limit NO
MIL NO
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SPECIFICATION  ersrears
Temp. -40C -20°C 0C 20C 40C 60C 80°C
Resistance 35.14 12.66 5.12 2.29 1.10 0.57 0.31
~43.76KS2 ~15.12KQ ~5.89K¢Q ~2.55KQ ~1.24KQ ~0.65K¢Q ~0.37KQ
SCHEMATIC DIAGRAM  e7at2cos
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C130 Boost pressure sensor C101-1 ECM Terminal Connected to Function
\ 3 53, IATS signal 1 C101-1 terminal 40 BPS signal
’ signa 2 C101-1 terminal 13 BPS power
4 23. Sensor ground 3 C101-1 terminal 53 IATS signal
ady 2 13. BPS power 4 C101-1 terminal 23 Sensor ground
U 40. BPS signal
[HARNESS CONNECTOR]

60[5958]57]56[55[54/63]52[5 15049 48] 47 46)
[45]44]43[42l41[40[39[38[37{36] 35[34 ] 33] 32]31

[ — [

30[2928)27|26|25[24[23[2221[ 20 19[18

15]14]13[12[11]10| 918 7]6] 5
O

C130 Boost pressure sensor

194193]92{91|90|89]88|87|86[85|84|83|82{81|80|79|78| 77|76
72]71]70[69168|67|66165164]63]62|61[60[59|58

[50J4o[48]47as[a5aalas42]4 1]4039]38]37[36[35[34]33[32]
[28]27]26]25]24]23]22]2 101 o1 8[17[16]15]14]13]12]1 1] 10]

7574|73
453|52[ 51 n
31/30[29

o[8[ 7]

C101-1 ECM C101-2 ECM
EGNG007Y
SIGNAL WAVEFORM AND DATA  ezsreier

CHB 1.8 V

rr_ G 1.0 v IENCIE

[ 3% [zoon] [curs | [MEMO] [RECD] [MENU]
| Fig.1 |

Fig.1) IATS output waveform at 25°C. The higher temperature is, the lower voltage becomes.

EGNG007Z
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FUEL SYSTEM

MONITOR SCANTOOL DATA  ereoiess

Connect Scantool to Data Link Connector (DLC).

Warm engine up to normal operating temperature.

Turn "OFF" electrical devices and A/C.

Monitor "AIR TEMPERATURE SENSOR" parameter on the Scantool.

specification : current intake air temperture is displayed.

TERMINAL AND CONNECTOR INSPECTION

1.

1.2 CURRBRENT DATA 13-54
F
¥ |[FUEL PRESSURE MEASURED 28.5 HPa
* |RAIL PRESS. REGULATOR1 22.7 X -
*¥ |lAIR MASS PERCYLINDER 346. 9mg =t
1k TENPERATURE SENSOR 37.8 °C |
* |EGR ACTUATOR 6.8 X
* \UATER TEHFP.SENS0R 9z2.7 "C
¥ |ENGINE SPEED SENSOR T34 rpn
BOOST PRESSURE SENSOR
¥

[FIx | [FULL| [GRPH| [RCRD |

Fig.1) Check if current temperature is same as the value displayed on the Scantool.

EGNGOO08A

ED67C5AA

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

Perform checking procedure as follows.

1)

2)

Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for

Is the problem found?

YES

checking connecting condition. ( after checking, reconnect the pin at correct position. )

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Signal Circuit Inspection”.



DIESEL CONTROL SYSTEM FLA -137

SIGNAL CIRCUIT INSPECTION 26940904
1. Check signal circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect BPS connector.

3) IG KEY "ON"

4) Check the voltage of BPS connector terminal 3.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specificaiton?
YES

» Go to "Component Inspection”.

P Repair "2. Check short to ground in signal circuit" as follows.
2. Check short to ground in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect BPS connector and ECM connector.

3) Check continuity between BPS connector terminal 3 and chassis ground.

Specification : Discontinuity (Infinite Q@ )

4) Is the measured resistance within the specification?
YES
» Go to"Component Inspection".

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ecoosarr

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect BPS connector.

3. Measure resistance between IATS component terminal 3 and 4, referring to resistance characteristic table of speci-
fication of General information.

Specification : Refer to Specification of General Information
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4.

=E===(

EGNGO008B

Is the measured resistance at certain temperature within the specified resisance range at the temperature?

YES

» Go to "Verification of Vehicle Repair".

» Replace BPS assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eosie2e4

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0098 INTAKE AIR TEMPERATURE SENSOR 2 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  e2314274

Refer to DTC P0097.

GENERAL DESCRIPTION  ecs77308

Refer to DTC P0097.

DTC DESCRIPTION  esiersas

P0098 is set when the voltage above 4965mV - maximum output voltage of IATS(integrated with BPS) - is detected for
more than 2.0 sec.. This code is due to 1) open or 2) short to ground or 3) short to battery in IATS signal circuit.

DTC DETECTING CONDITION  excopees

Item Detecting Condition Possible Cause
DTC Strategy « \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » Output signal above maximum value( above 4965mV )
DiagnosticTime » 2.0 sec.  IATS circuit
Fuel Cut NO * IATS component

EGR Off NO
Fuel Limit NO
MIL NO

Fail Safe

SPECIFICATION  esssens

Refer to DTC P0097.

SCHEMATIC DIAGRAM  easpesss

Refer to DTC P0097.

SIGNAL WAVEFORM AND DATA  espssare

Refer to DTC P0097.

MONITOR SCANTOOL DATA  ecsoseer

1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "AIR TEMPERATURE SENSOR" parameter on the Scantool.

specification : current intake air temperture is displayed.
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FUEL SYSTEM

1.2 CURRENT DATA 13-54
F

FUEL PRESSURE MEASURED 28.5 HPa
RAIL PRESS. REGULATORL 22.7 %

AalR MASS PERCYLINDER 346, Ing =t
EGE ACTUATOR 6.8
WATER TENF.SENSOR 92.7 °C
ENGINE SPEED SENSOR 794 rpn
BOOST PRESSURE SENSOR

X oK X X X X X

¥

[FI® | [FULL | [GRFH| [RCRD |

Fig.1) Check if current temperature is same as the value displayed on the Scantool.

TERMINAL AND CONNECTOR INSPECTION  espcioac

Refer to DTC P0097.

SIGNAL CIRCUIT INSPECTION  eore190
1. Check signal circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect BPS connector.

3) IG KEY "ON"

4) Check the voltage of BPS connector terminal 3.

EGNGOO08A

Specification : 4.8V~5.1V

5) Is the measured voltage within the specificaiton?
YES

» Go to "Ground Circuit Inspection”.

» Go to "2.Check open in signal circuit" as follows.
2. Check open in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect BPS connector and ECM connector.

3) Check continuity between BPS connector terminal 3 and ECM connector terminal 53.

Specification : Continuity (below 1.0Q )
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4)

Is the measured resistance within the specification?

YES

P Go to "3. Check short to battery in signal circuit" as follows.

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

3. Check short to battery in signal circuit

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect BPS connector and ECM connector.
IG KEY "ON"

Check the voltage of BPS connector terminal 3.

Specification : 0.0V~0.1V

5)

Is the measured voltage within the specification?(with both connector disconnected)

YES

» Repair short to battery in signal circuit and go to "Verification of Vehicle Repair".

» Go to "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  ersesarc

1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect BPS connector.

3. 1G KEY "ON".

4. Measure the voltage of BPS connector terminal 3. [ TEST "A" ]

5. Measure the voltage between BPS connector terminal 3 and 4. [ TEST "B" ]
(terminal 3 : Check + prove , terminal 4 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".
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COMPONENT INSPECTION  eceanses
1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect BPS connector.

3. Measure resistance between IATS component terminal 3 and 4, referring to resistance characteristic table of speci-
fication of General information.

Specification : Refer to Specification of General Information

=E===(

EGNGO008B

4. Is the measured resistance at certain temperature within the specified resisance range at the temperature?
YES

» Go to "Verification of Vehicle Repair".

» Replace BPS assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  es1acss

Refer to DTC P0097.
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DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ese2ps2s

MAFS & IATS

EGNG0120

GENERAL DESCRIPTION  esgosri2

Air Flow Sensor(MAFS) is digital sensor. Measuring mass of air flow, signal is outputted as frequency(Hz). ECM per-
forms EGR system feed back control with the information of measured mass air flow. (The role of MAFS in diesel engine is
different from gasoline engine. Fuel injection quantity is decided by MAFS signal in gasoline engine.)When EGR gas(con-
tains no oxygen) flowing into combustion chamber increases, the air passing through AFS(contains oxygen) decreases.
Thus, with the output signal change of MAFS accompanied by EGR actuator actuation, ECM determines the amount of
recirculated EGR gas quantity.

NOTE

NOXx is produced from the reaction of nitrogen and oxygen.

If least intake air required for complete combustion flows into combustion chamber by controlling EGR gas(contains
no oxygen) which is recirculated to combustion chamber, NOx decreases because there is no supplementary oxygen
to react with nitrogen.

DTC DESCRIPTION  ecsorer

P0101 is set when MAFS output voltage above 4.8V is detected for more than 1.0 sec.. This code is due to short to battery
in signal circuit or open in ground circuit.
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DTC DETECTING CONDITION  essroirt

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions » Engine running
ThresholdValue » Shrot to battery in MAFS circuit
DiagnosticTime » 1.0 sec. « MAFES circuit
Fuel Cut NO * MAFS component
Eail Safe EGR Off YES
Fuel Limit YES
MIL YES

SPECIFICATION  eooarers

Output frequency ( KHz )
Intake air quantity (Kg/h) deviation [ % ]
20T 80T

8 1.97 +3

10 2.01 2.01 +2

40 2.50 2.50 +2
105 3.20 3.20 12
220 4.30 12
480 7.80 7.80 +2
560 9.50 +3
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SCHEMATIC DIAGRAM  essse1s

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C101-2 ECM
C103 MAFS Terminal Connected to Function

3 | 89. 1ATS Signal 1 |c142 J/C terminal 5 1G1 Power
2 C101-1 terminal 44 Sensor ground

» C1o1-1 ECM 3 [c101-2 terminal 89 IATS Signal
|_ 44. MAFS ground 4 C101-1 terminal 37 Sensor power

1 A i 42. MAFS signal 5 C101-1 terminal 42 MAFS signal

37. MAFS power

1G1 Power(l/P JUNTION Box 10A ECU FUSE)

[HARNESS CONNECTOR]

O O O O
5 cab5pdls3l62l51[50]49] 48[47] 46 pafo3oz[o1[eolesleele 7685 [8483 g
25 44!3 EEm 35'38 37|;e 35[34[33[32[31 Fal7l7oleolesls loelspaledlbaloTololalsselsaloalaalsalsi]
— [ ] C—— 7 —9 T ——] [4] 3]
[30]eoleele7eel2s]ea]2322]2 [ofac]agfaz]4elaspalaslazla1]a0f3o]38]37]36[a5[34]33]32131]30] 29]
T5[1ais[iz[i1[io] 9] 8] 7]6
™

C103 MAFS C101-1 ECM C101-2 ECM
EGNGO012P
SIGNAL WAVEFORM AND DATA  esseeean
FR [y 2.0V JEEE CHBASV FR B.Z2mS CHE B.5U
MIN: 391.8mU AVE: 2.5 U MAX: 5.1V MIN: 391.8mU AVE: 2.5 U HA¥: 5.1V

FREQ: 1.85 KHz  DUTY: 48 X FREQ: 2.38 KHz  DUTY: 48 %

_m Izooﬁl |'cu1'13 |'|r1f:r10'| IﬁE(ﬁnl '| HENU '| |
 Fig.1 |  Fig.2 |

Fig.1) MAFS signal waveform at IG KEY "ON". It shows digital signal of 50% duty, 1.8KHz.

Fig.2) MAFS signal waveform at idle(830RPM, Electric EGR control valae duty 9.4%, air flow for each cylinder 340mg/st).
It shows digital signal of 50% duty, 2.0~2.5KHz.

EGNGO012Q

NOTE

Signal frequency increases as RPM rises.
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FUEL SYSTEM

MONITOR SCANTOOL DATA

1.

EDE98702

Connect Scantool to Data Link Connector (DLC).

Warm engine up to normal operating temperature.

Turn "OFF" electrical devices and A/C.

Monitor "AIR MASS PERCYLINDER" parameter on the Scantool.

Specification : When EElectric EGR control valve does not operate 6% duty) at idle : 340mg/st + 50 mg/st
When EElectric EGR control valve operates(Approx. 50% duty) at idle : 200ms/st + 50 mg/st

TERMINAL AND CONNECTOR INSPECTION

1.

3.

1.2 CURRENT DATA 12,54 1.2 CURRENT DAT#A 12/54
& 'y
* |[FUEL PRESSURE-TARGET 28.5 MPa * |[FUEL PRESSURE-TARGET 28.5 MPa
* FUEL PRESSURE MEASURED 28.5 MPa |g % FUEL PRESSURE MEASURED 28.5 MPa | g
e AR HASS PERCYLINDER 359. 7mg~'s E M IR MASS PERCYLINDER 192. 7ng/s
* |AIR TEMPERATURE SENSOR 38.6 °C * [AIR TEMPERATURE SENSOR 39.4 °C
* [EGRE ACTUATOR 6.8 % * (EGR ACTUATOR 56.6
* |ACCEL PEDAL SENSOR a.a * |[ACCEL PEDAL SENSOR a.8
* |[ENGINE SPEED SENSOR 794 rpn ¥ [ENGINE SPEED SENSOR 794 rpn
CALCULAT . LOAD VALUE. CALCULAT . LOAD VALUE.
Y Y
[FIx | [FULL] [GRPH| |RCRD| [FIY | [FULL] |GRPH| | RCRD|
| Fig.1 | | Fig.2 |

(Electric EGR control valve 6% duty)

(Electric EGR control valve approx. 50% duty)

Fig.1) Check if "AIR MASS PERCYLINDER"I is 340mg/st £ 50mg/st without EEGR operation at warm idle

Fig.2) Check if "AIR MASS PERCYLINDER"l is 200mg/st = 50mg/st with EEGR operation at warm idle

ECOFFFBO

¢ Electric EGR control valae operates as decelerating after rapid acceleration when idle EEGR does not operate, Electric
EGR control valve operating duty decreases as time goes by. This controlling process lasts for about 3 min. and Electric
EGR control valve turns "OFF" (duty 6% ) after 3 min..

EGNGO12R

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damge of component.

Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

Is the problem found?
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YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eara7oes
1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect MAFS connector.

3) IG KEY "ON".

4) Measure the voltage of MAFS connector terminal 1 and 4.

Specification : Terminal 4 : 4.8V~5.1V ( Sensor power )
Terminal 1 : 11.5V~13.0V ( IG Power )

5) Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection”.

» When output voltage is not detected at terminal 1 :
=" Repair open in In-pannel junction box 10A ECU fuse and related circuit and go to "Verification of Vehicle

Repair".
» When output voltage is not detected at terminal 4 :
= Repair open between MAFS connector terminal 4 and ECM connector 37, and go to "Verification of Vehicle

Repair".

SIGNAL CIRCUIT INSPECTION  esosscss

1. Check signal circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect MAFS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of MAFS connector terminal 5.

Specification : 4.8~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Ground Circuit Inspection”.
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» Repair short to battery in signal circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  er2arers

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect MAFS connector.

3. IG KEY "ON".

4. Measure the voltage of MAFS connector terminal 4. [ TEST "A" ]

5. Measure the voltage between MAFS connector terminal 4 and 2. [ TEST "B" ]
(terminal 4 : Check + prove , terminal 2 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eeooeois

1. IG KEY "OFF", ENGINE "OFF".

2. Check that MAFS is installed in correctly according to the direction of arrow on AFS assy'.
3. Check contamination of air cleaner filter.

4. IG KEY "ON", ENGINE "ON".

5. Let IDLE RPM last after warming engine up.

6. Check the leakage of intake system(the leakage or damage of intercooler).

7. Check that VGT operates correctly.( Check if vacuum operating state of VGT Control solenoid valve is appropriate, if
VGT diaphragm and unison ring are stuck.)

8. Check that Electric EGR control valve does not operate.
( Electric EGR control valve turns "OFF" and 6% duty is outputted 3 min after rapid acceleration. Disconnect Electric
EGR control valve connector if needed. )

9. Monitor signal voltage of MAFS when engine speed lasts at approx. 800RPM using Scantool.

10. Check MAFS output signal at idle after rapid acceleration.(Electric EGR control valve duty 50%)

Specification : When Electric EGR control valve does not operate (6%) at idle : 340mg/st + 50 mg/st
EEGR When Electric EGR control valve operates(50%) at idle : 200ms/st + 50 mg/st
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11. Is output signal within the specification?
YES

» Go to "Verification of Vehicle Repair".

» Replace MAFS assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecus4s

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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FUEL SYSTEM

IDTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT

COMPONENT LOCATION  eo70s7sc

Refer to DTC P0101.

GENERAL DESCRIPTION  ezrros0r

Refer to DTC P0101.

DTC DESCRIPTION

E282609F

P0102 is set when MAFS output voltage below 0.2V(below 1200Hz) is detected for more than 1.0 sec. This code is due

to 1)open in power circuit 2) open or short to ground in signal circuit.

DTC DETECTING CONDITION  eoi4z024

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions » Engine running
ThresholdValue » Shrot to battery in MAFS circuit
DiagnosticTime » 1.0 sec. « MAFES circuit
Fuel Cut NO * MAFS component
Eail Safe EGR Off YES
Fuel Limit YES
MIL YES

SPECIFICATION  escseoes

Refer to DTC P0101.

SCHEMATIC DIAGRAM

Refer to DTC P0101.

E4AEF152

SIGNAL WAVEFORM AND DATA  esses20a

Refer to DTC P0101.

MONITOR SCANTOOL DATA  ezesorsc

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  eszs270s

Refer to DTC P0101.
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POWER CIRCUIT INSPECTION  ercsenss
1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect MAFS connector.

3) IG KEY "ON".

4) Measure the voltage of MAFS connector terminal 1 and 4.

Specification : Terminal 4 : 4.8V~5.1V ( Sensor power )
Terminal 1 : 11.5V~13.0V ( IG Power )

5) Is the measured voltage within the specification?

YES

» Go to "Signal Circuit Inspection”.

» When output voltage is not detected at terminal 1 :

=" Repair open in In-pannel junction box 10A ECU fuse and related circuit and go to "Verification of Vehicle
Repair".
» When output voltage is not detected at terminal 4 :

= Repair open between MAFS connector terminal 4 and ECM connector 37, and go to "Verification of Vehicle
Repair".

SIGNAL CIRCUIT INSPECTION  e7o2anse

1. Check signal circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect MAFS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of MAFS connector terminal 5.

Specification : 4.8~5.1V

5) Is the measured voltage within the specification?

YES
» Go to "Ground Circuit Inspection”.

» Go to "2. Check open in signal circuit" as follows.
2. Check short to ground in signal circuit

1) 1G KEY "OFF", ENGINE "OFF".
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2) Disconnect MAFS sensor connector and ECM connector.

3) Check continuity between MAFS connector terminal 5 and ECM connector terminal 42.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES

» Go to "3. Check short to ground in signal circuit" as follows.

» Repair open in signal circuit and go to "Verification of Vehicle Repair".
Check short to ground in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect MAFS sensor connector and ECM connector.

3) Check continuity between MAFS connector terminal 5 and chassis ground.

Specification : Discontinuity(Infinite Q2 )

4) Is the measured resistance within the specification?
YES

» Go to "Ground Circuit Inspection".

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  esasccoz

IG KEY "OFF", ENGINE "OFF".

Disconnect MAFS connector.

IG KEY "ON".

Measure the voltage of MAFS connector terminal 4. [ TEST "A" ]

Measure the voltage between MAFS connector terminal 4 and 2. [ TEST "B" ]
(terminal 4 : Check + prove , terminal 2 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6.

Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.
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» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e7p1cse

9.

IG KEY "OFF", ENGINE "OFF".

Check that MAFS is installed in correctly according to the direction of arrow on AFS assy'.
Check contamination of air cleaner filter.

IG KEY "ON", ENGINE "ON".

Let IDLE RPM last after warming engine up.

Check the leakage of intake system(the leakage or damage of intercooler).

Check that VGT operates correctly.( Check if vacuum operating state of VGT Control solenoid valve is appropriate, if
VGT diaphragm and unison ring are stuck.)

Check that Electric EGR control valve does not operate.
( Electric EGR control valve turns "OFF" and 6% duty is outputted 3 min after rapid acceleration. Disconnect Electric
EGR control valve connector if needed. )

Monitor signal voltage of MAFS when engine speed lasts at approx. 800RPM using Scantool.

10. Check MAFS output signal at idle after rapid acceleration.(Electric EGR control valve duty 50%)

Specification : When Electric EGR control valve does not operate (6%) at idle : 340mg/st + 50 mg/st
EEGR When Electric EGR control valve operates(50%) at idle : 200ms/st £ 50 mg/st

11. Is output signal within the specification?

YES

» Go to "Verification of Vehicle Repair".

» Replace MAFS assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eos2rso0

Refer to DTC P0101.
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FUEL SYSTEM

IDTC P0103 MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT

COMPONENT LOCATION  esr611r5

Refer to DTC P0101.

GENERAL DESCRIPTION  escescea

Refer to DTC P0101.

DTC DESCRIPTION

EC47A9D0

P0103 is set when MAFS output voltage above 14100Hz is detected for more than 1.0 sec. This code is due to excessive

output voltage from sensor component or poor connection in sensor circuit.

DTC DETECTING CONDITION  ecesszn

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions » Engine running
ThresholdValue » Abnormal maximum output signal( above 14100Hz )
DiagnosticTime » 1.0 sec. « MAFES circuit
Fuel Cut NO * MAFS component
Eail Safe EGR Off YES
Fuel Limit YES
MIL YES

SPECIFICATION  eresscop

Refer to DTC P0101.

SCHEMATIC DIAGRAM

Refer to DTC P0101.

E2001216

SIGNAL WAVEFORM AND DATA  eessrao

Refer to DTC P0101.

MONITOR SCANTOOL DATA  erszze4s

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  ezssros

Refer to DTC P0101.
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POWER CIRCUIT INSPECTION  esreoas
1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect MAFS connector.

3) IG KEY "ON".

4) Measure the voltage of MAFS connector terminal 1 and 4.

Specification : Terminal 4 : 4.8V~5.1V ( Sensor power )
Terminal 1 : 11.5V~13.0V ( IG Power )

5) Is the measured voltage within the specification?

YES

» Go to "Signal Circuit Inspection”.

» When output voltage is not detected at terminal 1 :

=" Repair open in In-pannel junction box 10A ECU fuse and related circuit and go to "Verification of Vehicle
Repair".
» When output voltage is not detected at terminal 4 :

= Repair open between MAFS connector terminal 4 and ECM connector 37, and go to "Verification of Vehicle
Repair".

SIGNAL CIRCUIT INSPECTION  eoeasz1s

1. Check signal circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect MAFS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of MAFS connector terminal 5.

Specification : 4.8~5.1V

5) Is the measured voltage within the specification?

YES
» Go to "Ground Circuit Inspection”.

» Go to "2. Check open in signal circuit" as follows.
2. Check short to ground in signal circuit

1) 1G KEY "OFF", ENGINE "OFF".
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2) Disconnect MAFS sensor connector and ECM connector.

3) Check continuity between MAFS connector terminal 5 and ECM connector terminal 42.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES

» Go to "3. Check short to ground in signal circuit" as follows.

» Repair open in signal circuit and go to "Verification of Vehicle Repair".
Check short to ground in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect MAFS sensor connector and ECM connector.

3) Check continuity between MAFS connector terminal 5 and chassis ground.

Specification : Discontinuity(Infinite Q2 )

4) Is the measured resistance within the specification?
YES

» Go to "Ground Circuit Inspection".

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  earcosos

IG KEY "OFF", ENGINE "OFF".

Disconnect MAFS connector.

IG KEY "ON".

Measure the voltage of MAFS connector terminal 4. [ TEST "A" ]

Measure the voltage between AFS connector terminal 4 and 2. [ TEST "B" ]
(terminal 4 : Check + prove , terminal 2 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6.

Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.
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» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  escarsse

9.

IG KEY "OFF", ENGINE "OFF".

Check that MAFS is installed in correctly according to the direction of arrow on AFS assy'.
Check contamination of air cleaner filter.

IG KEY "ON", ENGINE "ON".

Let IDLE RPM last after warming engine up.

Check the leakage of intake system(the leakage or damage of intercooler).

Check that VGT operates correctly.( Check if vacuum operating state of VGT Control solenoid valve is appropriate, if
VGT diaphragm and unison ring are stuck.)

Check that Electric EGR control valve does not operate.
( Electric EGR control valve turns "OFF" and 6% duty is outputted 3 min after rapid acceleration. Disconnect Electric
EGR control valve connector if needed. )

Monitor signal voltage of MAFS when engine speed lasts at approx. 800RPM using Scantool.

10. Check MAFS output signal at idle after rapid acceleration.(Electric EGR control valve duty 50%)

Specification : When Electric EGR control valve does not operate (6%) at idle : 340mg/st + 50 mg/st
EEGR When Electric EGR control valve operates(50%) at idle : 200ms/st £ 50 mg/st

11. Is output signal within the specification?

YES

» Go to "Verification of Vehicle Repair".

» Replace MAFS assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  exriizes

Refer to DTC P0101.
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IDTC P0107 ATMOSPHERIC PRESSURE CIRCUIT LOW INPUT

COMPONENT LOCATION  erssasce

ECM

EGNGOO7T

GENERAL DESCRIPTION  escooasa
Atmospheric sensor is installed in ECM and senses atmospheric pressure where the vehicle is.Based on singal of at-
mospheric sensor, air density is calculated. And atmospheric sensor is used to detect mass air flow with MAFS, IATS.

This sensor is required to perform 1) fuel injection quantity correction in high altitude and 2) EGR control. Atmospheric
pressure is fixed at 900hpa when atmospheric sensor fails.

DTC DESCRIPTION  eszesss7

P0107 is set when the voltage below 250mV - minimum output voltage of Atmospheric pressure sensor - is detected for
more than 0.4 sec. This code is due to fhe failure of the sensor inside of ECM.

DTC DETECTING CONDITION  es7aacee

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"

* When output voltage is below the minimum
value.(below 152mV )

DiagnosticTime « 2.0 sec. * Atmospheric pressure
sensor (ECM component)
Fuel Cut NO

ThresholdValue

EGR Off YES « Atmospheric pressure is
Fuel Limit YES fixed at 1000hpa.

MIL NO

Fail Safe
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SPECIFICATION  esrr4s3p

1ATM IS SAME AS

hpa (hecto pascal) mb

mmHg

1013 1013

760

MONITOR SCANTOOL DATA  ersrsess

1. Connect scantool to Data Link Cable. (DLC)

2. Warm engine up to normal operating temperature.

3. Turn "OFF" electrical devices and A/C.

4. Monitor "ATMOSPHERIC PRESS. SNSR" parameter on the scantool.

Specification : Approx. 1 atm is displayed

1.2 CURRENT DATnh 16-54

XX K X X X X X

&
FUEL PRESSURE HEASURED 28.2 HPa
BAIL PRESS. REGULATOR1 22.7 *
AlR MASS PERCYLINDER 359. Png-st| B
ACCEL PEDAL SENSO0OR 8.8
BOOST PRESSURE SENSOR 1815 hPa
UGT ACTUATOR 6A.8 X
ENGINE SPEED SENSOR 794 rpm

¥

FIX FULL GRPH | | RCRD

Fig.1) The atmospheric pressure where the vehicle is displayed. atmospheric pressure decreases as vehicle going up to higher
altitude. The pressure at average level of sea surface is regarded as 1atm and, check if the pressure different from 1 atm

is displayed. ( 1 atm is correct pressure)

COMPONENT INSPECTION  eaacopss

1. ECM Component Inspection

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect ECM.
Replace ECM, check if abnormal operations disappear.

If problems are corrected, replace ECM.

VERIFICATION OF VEHICLE REPAIR esiscsr

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

EGNG003B
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2. Clear recorded DTC using Scantool.
3. Drive the vehicle within DTC "Enable conditions” in "General information".
4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0108 ATMOSPHERIC PRESSURE CIRCUIT HIGH INPUT

COMPONENT LOCATION  ess27083

Refer to DTC P0107.

GENERAL DESCRIPTION  e7razee

Refer to DTC P0107.

DTC DESCRIPTION  euss9n08

P0108 is set when the voltage above 4.85V - maximum output voltage of Atmospheric pressure sensor - is detected for
more than 0.4 sec.. This code is due to fhe failure of the sensor inside of ECM.

DTC DETECTING CONDITION  e7zascas

Item Detecting Condition Possible Cause
DTC Strategy « \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue * When output voltage is above the maximum

value. (above 4.85V)

DiagnosticTime + 2.0 sec. * Atmospheric pressure
sensor (ECM component)
Fuel Cut NO

Fail Safe EGR Off YES « Atmospheric pressure is
Fuel Limit YES fixed at 1000hpa.
MIL NO

SPECIFICATION  eeossens

Refer to DTC P0107.

MONITOR SCANTOOL DATA  eoesoss:

Refer to DTC P0107.

COMPONENT INSPECTION  eaarspa

1. ECM Component Inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.
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VERIFICATION OF VEHICLE REPAIR esszser2

Refer to DTC P0107.
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IDTC P0112 INTAKE AIR TEMPERATURE SENSOR 1 CIRCUIT LOW INPUT |

COMPONENT LOCATION  eczopans

EGNGO004N

GENERAL DESCRIPTION  esiso7as

Intake Air Temperature Sensor(IATS) is NTC thermistor. Installed inside of both MAFS and BPS, it senses intake air
temperature. In case of EURO-4 diesel engine, IATS is installed in front of turbocharger(inside of MAFS) and behind
it(inside of BPS). Comparing air temperature from both sensors(one is intake air temperature, the other is air temperature
passing through turbo charger), more accurate sensing of intake air temperature is possible.With intake air temperature
signal, ECM performs EGR control correction and fuel injection quantity correction.(MAFS is needed for EGR FEED BACK
control in electronically controlled diesel engine. The calculation of air density at certain temperture is required to perform
EGR FEED BACK control correctly.)

DTC DESCRIPTION  esrocss

P0112 is set when the voltage below 73mV - minimum output voltage of IATS(inside of AFS) - is detected for more than
2.0 sec. This code is due to short to ground in IATS signal circuit.

DTC DETECTING CONDITION  e7roreso

Item Detecting Condition Possible Cause
DTC Strategy * \oltage Monitoring
Enable Conditions * IG KEY "ON"

* When output signal is below the minimum
value ( below 73mV )

DiagnosticTime « 2.0 sec. * IATS circuit
* |ATS component
Fuel Cut NO

ThresholdValue

EGR Off NO « Intake air temperature is

Fail Safe Fuel Limit NO regarded as 50°C

MIL NO
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SPECIFICATION  eorsasss

Tempera- . . g 5 q 5 o
ture -40C -20C 0cC 20C 40T 60°C 80°C
Resistance 35.14 12.66 5.12 2.29 1.10 0.57 0.31
~43.76KQ ~15.12KS ~5.89KQ ~2.55K®2 ~1.24KS2 ~0.65KQ ~0.37KQ

SCHEMATIC DIAGRAM  ezssepac

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C101-2 ECM
C103 Mass Air flow sensor -
] Terminal Connected to Function
3 | 89. IATS signal 1 C142 J/C terminal 5 1G1 power
> 3 -
C10T-TECM C101-1 terminal 44 Sensor ground
2 3 C101-2 terminal 89 IATS signal
|_ 44. Sensor ground 4 C101-1 terminal 37 Sensor power
1 A i 42. MAFS signal 5 C101-1 terminal 42 MAFS signal
37. Sensor power
1G1 power
[HARNESS CONNECTOR]
El 8 z
ol L e s e e B e
|50|49|48||44|44d39‘38|37|36|35|34|33|32‘31|30|29| :
[28[27]26[25]24]23]22]21f0]1 9]18[17[16[15[14[13]12] 1] 10 9] 8] 7] .
C103 Mass Air flow sensor C101-1 ECM C101-2 ECM

EGNG0040
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SIGNAL WAVEFORM AND DATA  essceans

FR ME10v [EE c<iB 1.8V

[ %) [zoon] [curs] [1Eo] [RECD] [MENU]
| Fig.1 ]

Fig.1) IATS output signal at 25C.The higher temperature rises, the lower signal voltage becomes.

EGNGO004P

MONITOR SCANTOOL DATA  eorrpeea

1. Connect scantool to Data Link Cable. (DLC)
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "AIR TEMPERATURE SENSOR" parameter on the scantool.

Specification : Intake air temperature is displayed

1.2 CURRENT DATA 13-54
F

FUEL PRESSURE MEASURED 28.2 HPa
RAIL PRESS. REGULATORL 22.7 %

AIR MASS PERCYLINDER 359. Tng-=t
EGE ACTUATOR 6.8
WATER TENF.SENSOR 93.5 °C
ENGINE SPEED SENSOR 794  rpn
CALCULAT . LOAD VALUE.

X ¥ X X X X X

¥

[FI1x | [FULL| [GRPH| |RCRD|

Fig.1) "AIR TEMPERATURE SENSOR" value should not change according to engine state.

EGNG004Q

TERMINAL AND CONNECTOR INSPECTION  coarsse2

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.
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2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

P Go to "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  eiseosaz
1. Check signal circuit voltage

1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect IATS connector

3) IG KEY "ON"

4) Measure the voltage of terminal 3 of MAFS connector.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» Go to "2.Check short to ground in signal circuit" as follows.
2. Check short to ground in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect MAFS connector and ECM connector

3) Check continuity between MAFS connector terminal 3 and chassis ground.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
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YES
» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION k4288692
1. Ignition "OFF", Turn Engine "OFF".
2. Disconnect MAFS connector.

3. Measure resistance of IATS component terminal 3 and 2, referring to resistance characteristic table of specification
of General information.

Specification : Refer to Specification of General Information.

@

4. Is the measured resistance at certain temperature within the specified resisance range at the temperature?

EGNG004S

YES

» Go to "Verification of Vehicle Repair".

» Replace MAFS ASSY’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  easoo7ze

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?
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YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0113 INTAKE AIR TEMPERATURE SENSOR 1 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  esncerca

Refer to DTC P0112.

GENERAL DESCRIPTION  es7280r9

Refer to DTC P0112.

DTC DESCRIPTION  epscearn

P0113 is set when the voltage above 4886mV - maximum output voltage of IATS - is detected for more than 2.0 sec. This
code is due to 1) open or 2) short to ground or 3) short to battery in IATS signal circuit.

DTC DETECTING CONDITION  e7eesas2

Item Detecting Condition Possible Cause
DTC Strategy « \oltage Monitoring
Enable Conditions * IG KEY "ON"

« When output signal is above the maximum
value ( above 4.886mV )

DiagnosticTime « 2.0 sec. * IATS circuit
* |ATS component
Fuel Cut NO

ThresholdValue

i EGR Off NO * Intake air temperature is
Fail Safe .
Fuel Limit NO regarded as 50C
MIL NO

SPECIFICATION  erosonze

Refer to DTC P0112.

SCHEMATIC DIAGRAM  erro2ss

Refer to DTC P0112.

SIGNAL WAVEFORM AND DATA  eseriar

Refer to DTC P0112.

MONITOR SCANTOOL DATA  esoaesse

1. Connect scantool to Data Link Cable. (DLC)
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "AIR TEMPERATURE SENSOR" parameter on the scantool.
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FUEL SYSTEM

Specification : Intake air temperature is displayed

1.2 CURRENT DATaA 1354
F

FUEL PRESSURE MEASURED 28.Z MPa
RAIL PRESS. REGULATORL 22.7 %

AIR MASS PERCYLINDER 359, Png-st
EGR ACTUATOR 6.8 %
WATER TEMP.SENSOR 93.5 °C
ENGINE SPEED SENSOR 794 rpn
CALCULAT . LOAD VALUE.

X oK X X X X X

L

[FI1x | [FULL | [GRPH| |RCRD|

Fig.1) "AIR TEMPERATURE SENSOR" value should not change according to engine state.

TERMINAL AND CONNECTOR INSPECTION  esszoe2

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION  &7pacsas
1. Check signal circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect MAFS connector

3) IG KEY "ON"

4) Measure the voltage of terminal 3 of MAFS connector.

EGNGO004Q

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”

» Go to "2.Check open in signal circuit" as follows.
2. Check open in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect MAFS connector and ECM connector

3) Check continuity between MAFS connector terminal 3 and ECM connector terminal 89.
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Specification : Continuity (below 1.0Q)

4)

Is the measured resistance within the specification?

YES

P Go to "3.Check short to battery in signal circuit " as follows

» Repair open spots in signal circuit and go to "Verification of Vehicle Repair".

3. Check short to battery in signal circuit

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect MAFS connector and ECM connector
IG KEY "ON"

Measure the voltage of terminal 3 of MAFS connector.

Specification : 0.0V~0.1V

5)

Is abnormal voltage detected in the circuit with both connector disconnected?
YES

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

» Go to "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  essas01e

1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect MAFS connector and ECM connector

3. IG KEY "ON"

4. Measure the voltage of terminal 3 of MAFS connector. [ TEST "A" ]

5. Measure the voltage of MAFS terminal 3 and terminal 2. [ TEST "B" ]
(terminal 3 : Check + prove , terminal 2 : Check - prove )

Specification : the voltage difference between TEST "A" and TEST "B" is within 200mV

6. Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.
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» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eae17eer
1. Ignition "OFF", Turn Engine "OFF".
2. Disconnect MAFS connector.

3. Measure resistance of IATS component terminal 3 and 2, referring to resistance characteristic table of specification
of General information.

Specification : Refer to Specification of General Information.

@

4. Is the measured resistance at certain temperature within the specified resisance range at the temperature?

EGNG004S

YES

» Go to "Verification of Vehicle Repair".

» Replace AFS ASSY’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  essarror

Refer to DTC P0112.
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IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION  eossro2e

o

/L
ot

P
g
BN/

5

GENERAL DESCRIPTION  eoeeaoro

EGNGO012E

Engine Coolant Temperature Sensor(ECTS), installed in coolant line, senses engine coolant temperature.With the infor-
mation about engine coolant temperature, ECM performs fuel injection quantity correction, cooling fan control and glow
relay operating duration control.Especially, because ECTS signal is main variable of fuel injection quantity correction when
engine is cold, sensor trouble makes starting engine difficult when engine is cold.If engine is running when ECTS is out
of order, ECM regards engine coolant temperature as 80°C. And during cranking, ECM considers engine coolant tem-
perature as -10°C. Besides, cooling fan, which is controlled based on ECTS signal, operates at HIGH-MODE to prevent
engine overheat and supplementary heater is deactivated.

DTC DESCRIPTION  eacoiero

P0117 is set when the voltage below 225mV - minimum output voltage of ECTS - is detected for more than 2.0 sec. This
code is due to short to ground in signal circuit.
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DTC DETECTING CONDITION  ecosesee

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"
» Output signal below the minimum value.(
ThresholdValue below 225mV )
DiagnosticTime » 2.0 sec.
Fuel Cut NO » AJ/C condensor fan control
EGR Off YES operation based on engine « ECTS circuit
coolant temperature e« ECTS component
Fuel Limit NO inhibited.
* PTC heater inhibited.
Fail Safe » Cooling fan is fixed at
HIGH-MODE.
MIL NO * during engine operation :
temperature is fixed at 80°C
at cranking : temperature
is fixed at -10C

SPECIFICATION  eoscesic

Temperature -40°C -20C 0T 20C 40°C
Resistance 48.14kQ 15.48+1.35kR 5.790k® 2.45+0.14kR 1.148kR

Temperature 60T 80T 100°C 110°C 120°C
Resistance 0.586k% 0.322k% 0.188kQ 0.147+0.002k% 0.116kS
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SCHEMATIC DIAGRAM  Eiessers

[CIRCUIT DIAGRAM]

C101-1 ECM

[CONNECTOR INFORMATION]

C127 ECTS

|— \ 3 41. Sensor ground

58. Sensor signal
\ 2

|||—|

Water temp. gauge (Cluster)

[HARNESS CONNECTOR]

[
30[2928[27]26|25|24|23|22|21{20]| 19|18 | 17 |1
15[14]13[12[11]10] 98] 7|6[5]4 3|2 |1

O N

C127 ECTS C101-1 ECM

Terminal Connected to Function
1 C101-1 terminal 58 Sensor signal
2 MO09-3 terminal 2 | Water temp. gauge (Cluster)
3 C101-1 terminal 41 Sensor ground

19419392(91]90|89]88(87|86|85[84|83

[r271[7oledlesle7lesleslefesle2le1}
— N s—
[pofao]4efa7|4slasaalas|aia1]4qeo]

[28]27]26[25[2423[22[21]20]19]18]17

82(81[80|79]78|77|76|75[74| 73 H

Jpofss[se]57/56]55]54]53]52] 51]
— N s— n
38]37]36[35[34]33]32}3 1]30 29

16[15[14]13|12[11]10] 9[8] 7

C101-

2 ECM

SIGNAL WAVEFORM AND DATA  ensiors

FE N EEE 5.3 CHEB 1.8V

m [ZooM| |CURS | [MEMO]| |RECD] [MENU]
| Fig.1 |

Fig.1) ECTS output signal at 80 ‘C.The higher temperature rises, the lower signal voltage becomes.

MONITOR SCANTOOL DATA  errrsses

1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "ECTS" parameter on the Scantool.

EGNGO12F

EGNGO012G
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Specification : Current enigne coolant temperature is displayed.

1.2 CURRENT DATA 17/54
A
% |[FUEL PRESSURE MEASURED 28.5 MPa
% |AIR MASS PERCYLINDER 346. Ing /st
% |AIR TEMPERATURE SENSOR 37.1 °C |m
% |[EGR ACTUATOR 6.8 %
SJUATER TEMP SENSOR 3.5 °C_|
% |ACCEL PEDAL SENSOR 8.8 %
% [UEHICLE SPEED SENSOR 8 knsh
% |[ENGINE SPEED SENSOR 794  rpm
Y
[FI1% | |FULL | [GRPH| [RCRD |

Fig.1) Check if 1) incorrect value is displayed 2) coolant temperature is fixed at 80 °C suddenly during driving 3)coolant temperature
is fixed at -10°C when turning IG KEY "ON". That coolant temperature is fixed at -10°Cor 80°C means failure of ECTS.
To prevent overheat of engine due to ECTS , if ECTS fails, cooling fan operates continuously.

EGNGO12H

TERMINAL AND CONNECTOR INSPECTION  ezrreeac

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Signal Circuit Inspection ".

SIGNAL CIRCUIT INSPECTION  esrsrce:

1. Check signal circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect ECTS connector.
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3) IG KEY "ON".

4) Measure the voltage of ECTS connector terminal 1.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» Go to "2.Check short to ground in signal circuit" as follows.
2. Check short to ground in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECTS connector and ECM connector.

3) Check continuity between ECTS connector terminal 1 and chassis ground.

Specification : Discontinuity ( Infinite @ )

4) Is the measured resistance within the specification?

YES
» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  &ceb4ozo
1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect ECTS connector.

3. Measure resistance between ECTS terminal 1 and 3, referring to resistance characteristic table of specification of
General information.

Specification : Refer to Specification of General Information
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4.

EGNGO012|

Is the measured resistance at certain temperature within the specified resisance range at the temperature?

YES

» Go to "Verification of Vehicle Repair".

» Replace ECTS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eszcepsa

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT |

COMPONENT LOCATION  eogsossc

Refer to DTC P0117.

GENERAL DESCRIPTION  esrepos

Refer to DTC P0117.

DTC DESCRIPTION  erasseat

P0118 is set when the voltage above 4965mV - maximum output voltage of ECTS - is detected for more than 2.0 sec.
This code is due to open or short to battery in signal circuit or open in ground circuit.

DTC DETECTING CONDITION  eeeresr1

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * IG KEY "ON"
« Output signal above the maximum value(
ThresholdValue above 4965mV )
DiagnosticTime e 2.0 sec.
Fuel Cut NO » A/C condensor fan control
EGR Off YES operation based on engine « ECTS circuit
coolant temperature  ECTS component
Fuel Limit NO inhibited.
* PTC heater inhibited.
Fail Safe * Cooling fan is fixed at
HIGH-MODE.
MIL NO * during engine operation :
temperature is fixed at 80°C
at cranking : temperature
is fixed at -10C

SPECIFICATION  esseoces

Refer to DTC P0117.

SCHEMATIC DIAGRAM  ec4sz000

Refer to DTC P0117.

SIGNAL WAVEFORM AND DATA  eceseees

Refer to DTC P0117.

MONITOR SCANTOOL DATA  eacsrora

1. Connect Scantool to Data Link Connector (DLC).
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2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "ECTS" parameter on the Scantool.

Specification : Current enigne coolant temperature is displayed.

1.2 CURRENT DATA 17/54
F
* |[FUEL PRESSURE MEASURED 28.5 MPa
* |AIR MASS PERCYLINDER 346.9ng/st
% |AIR TEMPERATURE SENSOR 37.1 °C |m
* |[EGR ACTUATOR 6.8 %
SJUATER TEP SENSOR 935 °C |
% |ACCEL PEDAL SENSOR 8.8 %
% |UEHICLE SPEED SENSOR a knsh
% |[ENGINE SPEED SENSOR 794 rpn
Y
[FI1x | | FULL | [GRPH| [RCRD |
 Fig.1|

Fig.1) Check if 1) incorrect value is displayed 2) coolant temperature is fixed at 80 C suddenly during driving 3)coolant temperature
is fixed at -10°C when turning IG KEY "ON". That coolant temperature is fixed at -10°Cor 80 °C means failure of ECTS.
To prevent overheat of engine due to ECTS , if ECTS fails, cooling fan operates continuously.

EGNGO12H

TERMINAL AND CONNECTOR INSPECTION  escspsos

Refer to DTC P0117.

SIGNAL CIRCUIT INSPECTION  esasorsa
1. Check signal circuit voltage

1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect ECTS connector.

3) IG KEY "ON".

4) Measure the voltage of ECTS connector terminal 1.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES
» Go to "Component Inspection”.

» Go to "2.Check open in signal circuit" as follows.

2. Check open in signal circuit



DIESEL CONTROL SYSTEM FLA -181

1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECTS connector and ECM connector.

3) Check continuity between ECTS connector terminal 1 and ECM connector terminal 58.

Specification : continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

P Go to "3.Check short to battery in signal circuit" as follows.

» Repair open in signal circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECTS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of ECTS connector terminal 1.

Specification : 0.0V~0.1V

5) Is the measured voltage within the specification?

YES

» Go to "Ground Circuit Inspection”.

» Repair short to battery in signal circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  esisos01

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect ECTS connector.

3. IG KEY "ON".

4. Measure the voltage of ECTS connector terminal 1. [ TEST "A" ]

5. Measure the voltage between ECTS connector terminal 1 and 3. [ TEST "B" ]
(terminal 1 : Check + prove , terminal 3 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
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YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ecess7ss
1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect ECTS connector.

3. Measure resistance between ECTS terminal 1 and 3, referring to resistance characteristic table of specification of
General information.

Specification : Refer to Specification of General Information

EGNGO12I

4. Is the measured resistance at certain temperature within the specified resisance range at the temperature?
YES

» Go to "Verification of Vehicle Repair".

» Replace ECTS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ersraeec

Refer to DTC P0117.
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IDTC P0182 FUEL TEMPERATURE SENSOR A CIRCUIT LOW INPUT

FLA -183

COMPONENT LOCATION  eepaesio

N

/
? = , FTS

N\

EGNGO006H

GENERAL DESCRIPTION  e7100sa

Fuel Temperature Sensor is NTC thermistor installed in fuel supplying line. It senses the temperature of fuel supplied
to high pressure pump.Fuel temperature is limited (engine power is limited) to keep fuel temperature from reaching at
120°C.This limit is to protect fuel line such as high pressure pump and injectors from damages due to rapid deterioration
by vapor-lock phenomenon which can occur at high temperature or destruction of oil membrane.

DTC DESCRIPTION  essoeses

P0183 is set when the voltage below 53mV/(0.053V) - minimum voltage of FTS output - is detected for more than 2.0 sec..
This code is due to short to ground in FTS signal circuit.

DTC DETECTING CONDITION

EC3013F3

Item

Detecting Condition

Possible Cause

DTC Strategy

« \oltage Monitoring

Enable Conditions

* IG KEY "ON"

ThresholdValue

* When output signal is below the minimum
value.(below 53mV)

DiagnosticTime

e 2.0sec.

Fail Safe

Fuel Cut NO

EGR Off NO

Fuel Limit NO

MIL NO

* FTS circuit
* FTS component
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SPECIFICATION  eeonssse

Temperature -30C -20C -10C 0TC 20C
Resistance 22.22~31.78kR 13.24~18.10k% 8.16~10.74kR 5.18~6.60kSR 2.27~2.73kR
Temperature 40°C 50C 60°C 70C

Resistance 1.059~1.281kS 0.748~0.904kS 0.538~0.650ks 0.392~0.476kS

SCHEMATIC DIAGRAM  epecsose

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C101-2 ECM
C138 Fuel temperature sensor -
Terminal Connected to Function
1 10. Ground 1 C101-2 terminal 10 Ground
2 C101-2 terminal 11 Signal

2 11. Signal

[HARNESS CONNECTOR]

00
AN

[o4]o3[oz]o 1[oofss[es[e7[se]es]e4[s3]82]8 [eal79l78[77]76[75[74[73
[72]71[70le9l68l67]66}65[64]63]62]6 1]60[59]58]57/56]55[54]53]52 51
e R —

3
[sojao]agfa7]a6las]aalas]42la1[4039]38]37[36[35[34|33]32[3 1[30[ 29 ] ..
[28[27]26[25]24]23]22]21fo]1 9]18[17[16[15[14]13]12]t1]10 9] 8] 7|

C138 Fuel temperature sensor C101-1 ECM C101-2 ECM

EGNGO006I

SIGNAL WAVEFORM AND DATA  ers7onco

FR MINECEN 5686S CHB1.8 U

Il oL [zoon| [CURS | [MEMO] [RECD] [MENU]
| Fig.1 |

Fig.1) FTS output signal at 50 °C.The higher temperature rises, the lower signal voltage becomes.

EGNG006J



DIESEL CONTROL SYSTEM FLA -185

MONITOR SCANTOOL DATA  eaerrio

1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "FUEL TEMPERATURE" parameter on the scantool.

Specification :Fuel temperature is displayed

1.2 CURRENT DATA B854
F
¥ (FUEL PRESSURE MEASURED Z8.5 MPa
¥ [RAIL PRESS. REGULATOR1 22.7 % u
A FUEL. TEMPERATURE 43.9 °C
¥ (FUEL TEMPE.VOLTAGE 2529 ml
* (AIR MASS PERCYLINDER 346. 9ng =t
¥ (EGE ACTUATOR 6.8 %
¥ (ENGINE SPEED SENSOR 34 rpn

ACCEL PEDAL SENSOR
¥

[FI1x | [FULL| [GRPH| |RCRD|

Fig.1) Check if too high or low temperature is displayed.(too high or low temperature is abnormal value.)

EGNGO006K

TERMINAL AND CONNECTOR INSPECTION  eaicscia

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Signal Circuit Inspection ".
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SIGNAL CIRCUIT INSPECTION  esss1ass
1. Check signal circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect FTS connector.

3) IG KEY "ON".

4) Measure the voltage of terminal 2 of FTS connector.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» Go to "2.Check short to ground in signal circuit" as follows.
2. Check short to ground in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect FTS connector and ECM connector.

3) Check continuity between FTS connector terminal 2 and chassis ground.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES
» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  erpansss

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect FTS connector.

3. Measure resistance of FTS component terminal 1 and 2, referring to resistance characteristic table of specification
of General information.

Specification : Refer to Specification of General Information.
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4.

EGNGO006L

Is the measured resistance at certain temperature within the specified resisance range at the temperature?

YES

» Go to "Verification of Vehicle Rapair".

P Replace FTS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR  eoaesore

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.
Clear recorded DTC using Scantool.
Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0183 FUEL TEMPERATURE SENSOR A CIRCUIT HIGH INPUT

COMPONENT LOCATION  ecsiacar

Refer to DTC P0182.

GENERAL DESCRIPTION  e2g11a1

Refer to DTC P0182.

DTC DESCRIPTION  epesrocs

P0183 is set when the voltage above 4912mV - maximum voltage of FTS output - is detected for more than 2.0 sec.. This
code is due to 1)open or short to battery in FTS signal circuit or 2)open in ground circuit.

DTC DETECTING CONDITION  esa7zo0e

Item Detecting Condition Possible Cause
DTC Strategy » \oltage Monitoring
Enable Conditions * IG KEY "ON"

» When output signal is above the maximum
value.(above 4912mvV)

DiagnosticTime » 2.0sec. * FTS circuit
¢ FTS component
Fuel Cut NO
EGR Off NO
Fuel Limit NO
MIL NO

ThresholdValue

Fail Safe

SPECIFICATION  esracree

Refer to DTC P0182.

SCHEMATIC DIAGRAM  esicosos

Refer to DTC P0182.

SIGNAL WAVEFORM AND DATA  esaisor

Refer to DTC P0182.

MONITOR SCANTOOL DATA  eosossss

1. Connect Scantool to Data Link Connector (DLC).
2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "FUEL TEMPERATURE" parameter on the scantool.
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Specification :Fuel temperature is displayed

1.2 CURRENT DATA B8/54
A
% |[FUEL PRESSURE MEASURED 28.5 MPa
% [RAIL PRESS. REGULATOR1 22.7 ¥ u
S FUEL TEMPERATURE 43.9 °C
% |FUEL TEMPE.VOLTAGE 2529 nV
% |AIR MASS PERCYLINDER  346.9nmg/st
% |EGR ACTUATOR 6.8 %
% [ENGINE SPEED SENSOR 794 rpn
ACCEL PEDAL SENSOR
Y
[FI% | [FULL| [GRPH| |RCRD|

Fig.1) Check if too high or low temperature is displayed.(too high or low temperature is abnormal value.)

TERMINAL AND CONNECTOR INSPECTION  eserssac

Refer to DTC P0182.

SIGNAL CIRCUIT INSPECTION  eaoeosss

1. Check signal circuit voltage

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect FTS connector.
IG KEY "ON".

Measure the voltage of terminal 2 of FTS connector.

EGNGO006K

Specification : 4.8V~5.1V

5)

Is the measured voltage within the specification?
YES

» Go to "Ground Circuit Inspection”.

» Go to "2.Check open in signal circuit" as follows.

2. Check open in signal circuit

1)
2)

3)

IG KEY "OFF", ENGINE "OFF".

Disconnect FTS connector and ECM connector.

Check continuity between FTS connector terminal 2 and ECM connector terminal 11.
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Specification : Continuity (below 1.0 )

4) Is the measured resistance within the specification?

YES

» Go to "3. Check short to battery in signal circuit" as follows.

» Repair open in signal circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect FTS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of FTS connector terminal 2.

Specification : 0.0V~0.1V

5) Is abnormal voltage detected in the circuit with both connector disconnected?
YES

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

» Go to "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  esgsenac

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect FTS connector and ECM connector.

3. IG KEY "ON".

4. Measure the voltage of terminal 2 of FTS connector.] TEST "A" ]

5. Measure the voltage between FTS connector terminal 2 and 1. [ TEST "B" ]
(terminal 2 : Check + prove , terminal 1 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.
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» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  essrraia
1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect FTS connector.

3. Measure resistance of FTS component terminal 1 and 2, referring to resistance characteristic table of specification
of General information.

Specification : Refer to Specification of General Information.

@

4. Is the measured resistance at certain temperature within the specified resisance range at the temperature?

EGNGOO06L

YES

» Go to "Verification of Vehicle Rapair".

» Replace FTS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR  esrorenn

Refer to DTC P0182.
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IDTC P0192 FUEL RAIL PRESSURE SENSOR LOW INPUT

COMPONENT LOCATION  eosrrpse

/ RPS

EGNGO010M

GENERAL DESCRIPTION  esrsoci2

RPS(Rail Pressure Sensor), consists of piezzo electric element, measures rail pressure inside of common rail. ECM de-
termines optimum fuel injection quantity at specific engine condition based on RPS signal. RPS signal is also used as
rail pressure regualtor feed back signal in order to achieve optimum rail pressure at certain engine condition.

— o1

]

e

A

1. Connector 4. RPS assy'
2. Sensor circuit 5. Commom rail
3. Sensor element (diaphragm)

EGNGO10N

DTC DESCRIPTION  epsiesee

P0192 is set when RPS output voltage is below the minimum value of 254mV for more than 0.2 sec.. This code is due to
the open in power circuit or the short to ground in signal circuit.
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DTC DETECTING CONDITION  excosees

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions « Engine running
ThresholdValue « Output sinal below minimum value (below 254mV)
DiagnosticTime + 200ms « RPS circuit
Fuel Cut NO * RPS component
Fail Safe EGR Off NO . Rail press. Sensor value
Fuel Limit YES fixed at 330bar
MIL YES

SPECIFICATION  epearcor

48V b |

4.5V

Output
voltage

at idle : 1.3V (260bar)

0.5V

0.2V

0 bar Pressure 1800 bar

EGNGO0100
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SCHEMATIC DIAGRAM  eus0es

[CIRCUIT DIAGRAM]

C145 RPS C101-1 ECM
3 8. Sensor ground
P 2 43. Sensor signal
] 28. Sensor power
[HARNESS CONNECTOR]

C145 RPS C101-1 ECM

[CONNECTOR INFORMATION]
Terminal Connected to Function
1 C101-1 terminal 28 Sensor power
2 C101-1 terminal 43 Sensor signal
3 C101-1 terminal 8 Sensor ground

83/82(81

pafos[ozlo1[e0es]eele7[eele5]e4] Bo[79]
[r2l71[7oledlesle7lesles ele3l62l6 /601595857

= [ ——1 =9 7
[sofas]4gl47]46l4sl4las|azla1]4do]38137|36]35]
28[27]26]25]24 23222120

19[18]17[16[15[14[13[1

Fe[r7[re[rs[7473
I

[34]33]32131]30[ 29]
2[r[io[s[8] 7

o]
HE

C101-2 ECM

SIGNAL WAVEFORM AND DATA  ecsozn0s

FR I 1.8V 288 nS

.|FI.H '| |l.’ﬁR.T| iFU.LLi |H.EL1.’| |.GR1.’H|.|R(.3RD.|

Fig.1) APS 1 and RPS signals are measured simultaneously.

This waveform shows the rise of RPS output voltage at rapid acceleration.

MONITOR SCANTOOL DATA  erosssc
Connect Scantool to Data Link Connector (DLC).
Warm engine up to normal operating temperature.

Turn "OFF" electrical devices and A/C.

EGNGO10P

EGNG010Q
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4,

Monitor "FUEL PRESSURE MEASURED", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" parameter
on the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
INJ. PUMP REGULATOR 38 = 5% 32 £ 5% duty decreases
FUEL PRESSURE .
MEASURED 28.5 + 5 Mpa 145 + 10 Mpa press. increases
RAIL PRESS. o 0 .
REGULATORL 19 + 5% 48 = 5% duty increases
1.2 CURRENT DATA 1-3 1.2 CURRENT DaATA 13
INJ. PUMP REGULATOR 186 .8 INJ. PUMF REGULATOR 188 .8
.. - 8.4 =x L, | e BF29 =
A.A H.H
FUEL FPRESE 158 .8 FUEL PRESS.” 158 .8
9.4 HMPa 144.7 HPa
i H.8 ’ H.8
BAIL PRESE.REGULATOR 188 .8 BAIL PRESE.REGULATOR 1688 .8
ﬂza.a % «_/_,_/E 48.2
] .8 _\\_B.B
[FIx | [FIR |

Fig.1) The position of curser on the graph represents idle data.
Fig.2) Data during acceleration(stall test).

EGNGO013U

NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 38%
duty at idle, duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of
current.

— Fuel delivered to common rail increases as current drops.

The waveform of rail pressure regulator valve installed at common rail shows 19% duty at idle, duty rises to approx.
48% at acceleration to raise rail pressure. Duty rise means the increase of current.
— If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.

TERMINAL AND CONNECTOR INSPECTION  esssics2

1.

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.
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NOTE
Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  esseos05

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect RPS connector.
3. IG KEY "ON".

4. Measure the voltage of RPS connector terminal "1".

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification?

YES

» Go to "Signal Circuit Inspection”.

» Repair open in RPS power circuit and go to "Verification of Vehicle Repair".
[ Check between RPS connector terminal 1 and ECM connector terminal28. ]

SIGNAL CIRCUIT INSPECTION  ee1a1a00
1. Check signal circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect RPS connector.

3) IG KEY "ON".

4) Measure the voltage of RPS connector terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.



DIESEL CONTROL SYSTEM FLA -197

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eps1sess

1. Visual Inspection of RPS
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect RPS connector.
3) Check if corrosion and damage in RPS terminal is detected.
4) Check RPS mounting torque and oil leakage.

5) Are the problems relevant to RPS found?

YES

P Replace RPS if necessary and go to "Verification of Vehicle Repair".

» Go to "RPS waveform Inspection”.
2. RPS Waveform Inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Connect RPS connector.
3) Connect an Oscilloscope to RPS connector terminal 2.

4) After turning engine "ON", Check waveform at idle and during acceleration.

Specification : Refer to "Signal Waveform & Data" of "General Information".

5) Does RPS waveform look similar to standard "Signal Waveform &amp; Data"?

YES
» go to "Verification of Vehicle Repair".

» Replace RPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR Eeirseo10

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.
2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information”.



FLA -198 FUEL SYSTEM

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0193 FUEL RAIL PRESSURE SENSOR HIGH INPUT

COMPONENT LOCATION  ercsscao

Refer to DTC P0192.

GENERAL DESCRIPTION  escassee

Refer to DTC P0192.

DTC DESCRIPTION  esaosasr

P0193 is set when RPS output voltage is above the maximum value of 4830mV(4.8V) for more than 0.2 sec.. This code
is due to the open or short in 1) RPS signal circuit 2) RPS ground circuit.

DTC DETECTING CONDITION  es21p710

Item Detecting Condition Possible Cause
DTC Strategy « \oltage monitoring
Enable Conditions < Engine running
< Output signal above the maximum value(above
ThresholdValue 4750mV)
DiagnosticTime « 200ms * RPS circuit

* RPS component
Fuel Cut NO

i EGR Off NO « Rail press. Sensor value
Fail Safe .
Fuel Limit YES fixed at 330bar
MIL YES

SPECIFICATION  eveercon

Refer to DTC P0192.

SCHEMATIC DIAGRAM  esesssae

Refer to DTC P0192.

SIGNAL WAVEFORM AND DATA eassiea

Refer to DTC P0192.

MONITOR SCANTOOL DATA  eouiseer

1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "FUEL PRESSURE MEASURED", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" parameter
on the Scantool.
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SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
INJ. PUMP REGULATOR 38 + 5% 32 + 5% duty decreases
FUEL PRESSURE .
MEASURED 28,5 + 5 Mpa 145 £+ 10 Mpa press. increases
RAIL PRESS. .
0, 0,
REGULATOR1 19 £ 5% 48 + 5% duty increases
1.2 CURRENT DATA 1.3 1.2 CURBRENT DATA 1.3
INJ. PUMP REGULATOR 168 .8 INJ. PUMP REGULATOR 186 .8
” L e~ D3B.4 x e | P29 oz
B.8 .6
FUEL PRES=S 158 .8 FUEL PRESS.” 156 .8
29.4 HMPa 144.7 HPa
e A.A .4
RAIL PRESS.REGULATOR 188 .8 BAIL PRESS.REGULATOR 188 .8
ﬂzﬂ-ﬂ # I 8.2 =
] B.a _\\‘_a.a
[FIX | [FI% |
Fig.1) The position of curser on the graph represents idle data.
Fig.2) Data during acceleration(stall test).

NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 38%
duty at idle, duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of

current.

— Fuel delivered to common rail increases as current drops.

The waveform of rail pressure regulator valve installed at common rail shows 19% duty at idle, duty rises to approx.

48% at acceleration to raise rail pressure. Duty rise means the increase of current.

— If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0192.

POWER CIRCUIT INSPECTION

1. IG KEY

"OFF", ENGINE "OFF".

2. Disconnect RPS connector.

3. IGKEY

4. Measure the voltage of RPS connector terminal "1".

"ON".

EG0CABAA

ECA83094

EGNGO013U

Specification :

4.8V~5.1V
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5.

Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection".

» Repair open in RPS power circuit and go to "Verification of Vehicle Repair".

[ Check between RPS connector terminal 1 and ECM connector terminal28. ]

SIGNAL CIRCUIT INSPECTION  eseesozo

1.

Check signal circuit voltage

1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect RPS connector.

3) IG KEY "ON".

4) Measure the voltage of RPS connector terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» Go to "2. Check open in signal circuit" as follows.
Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect RPS connector and ECM connector.

3) Check continuity between RPS connector terminal 2 and ECM connector terminal 43.

Specification : continuity ( below 1.0Q )

3.

4) Is the measured resistance within the specification?
YES

» Go to "3. Check short to battery in signal circuit" as follows.

» Repair open in RPS signal circuit and go to "Verification of Vehicle Repair".
[ Check the circuit between Rail Pressure sensor terminal 2 and ECM connector terminal 43. ]

Check short to battery in signal circuit
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1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect RPS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of RPS connector terminal 2.

Specification : 0.0V~0.1V

5) Is abnormal voltage measured in signal circuit(with both connectors disconnected)?

YES

» Repair short to battery in signal circuit and go to "Verification of Vehicle Repair".

» Go to "Component Inspection”.

GROUND CIRCUIT INSPECTION  e27rsean

1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect RPS connector.

3. IG KEY "ON".

4. Measure the voltage of RPS connector terminal 2. [ TEST "A" ]

5. Measure the voltage between RPS connector terminal 2 and 3. [ TEST "B" ]
(terminal 2 : Check + prove , terminal 3 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ecrsccor

1. Visual Inspection of RPS
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect RPS connector.
3) Check if corrosion and damage in RPS terminal is detected.

4) Check RPS mounting torque and oil leakage.
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5) Are the problems relevant to RPS found?
YES

» Replace RPS if necessary and go to "Verification of Vehicle Repair".

» Go to "RPS waveform Inspection”.
2.  RPS Waveform Inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Connect RPS connector.
3) Connect an Oscilloscope to RPS connector terminal 2.

4) After turning engine "ON", Check waveform at idle and during acceleration.

Specification : Refer to "Signal Waveform & Data" of "General Information".

5) Does RPS waveform look similar to standard "Signal Waveform &amp; Data"?
YES

» Go to "Verification of Vehicle Repair".

» Replace RPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esscseos

Refer to DTC P0192.
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DTC P0201
DTC P0202
DTC P0203
DTC P0204

CYLINDER 1-INJECTOR CIRCUIT/OPEN
CYLINDER 2-INJECTOR CIRCUIT/OPEN
CYLINDER 3-INJECTOR CIRCUIT/OPEN
CYLINDER 4-INJECTOR CIRCUIT/OPEN

COMPONENT LOCATION  eseraroe

GENERAL DESCRIPTION  e1i0ssa

EGNG008C

Injectors spray fuel in the highly compressed combustion chamber, and power generates through combustion process.Fuel
pressure is raised to 1600bar in common rail diesel engine for the purpose of making fuel into minute particles. And fuel
devided into minute particles leads smoke reduction, high power generation, and improved fuel efficiency. To control
pressure of 1600bar with solenoid, oil pressure surbo is applied. And injector solenoids is actuated by solenoid oper-
ating voltage raised to 80V with the method of current control. Niddle valve inside of injector is located between A and
B chamber. If applied pressure to B chamber is relived by injector solenoid, niddle valve is raised by the pressure of A
chamber then, fuel is injected. If same pressure is applied to A and B chamber, niddle valve closes by the elasticity then,
fuel injection stops.As electronically controlled injector is applied instead of mechanical injector, pilot and post injection,
injeciton duration and quantity control are achieved. And engine performance is improved by these control.

B chamber press.
Released

(injection performed)

(injection disabled)

~returning fuel

ChamberB
B chamber press.

loaded

EGNGO008D
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DTC DESCRIPTION  &riz0psc

P0201 is set when no current is detected in injector power and control circuit at injector #1 operating condition. This code
is due to open in injector circuit or open in injector component coil.

DTC DETECTING CONDITION  eeesosoe

Item Detecting Condition Possible Cause
DTC Strategy e Current monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue « Open in injector circuit
DiagnosticTime * Immediately « Open in injector circuit

Fuel Cut NO

EGR Off NO

Fail Safe

Fuel Limit YES

MIL YES

* Injector component

SPECIFICATION  epssciac

Injector Component
Resistance

Injector Operating Voltage

Injector Operating
Current

Injector Control Type

0.255Q +0.04 (20C).

80V

Peak current : 18+1A
Hold in current : 12+1A
Recharging current : 7A

Current control
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SCHEMATIC DIAGRAM

EB6BF894

[CIRCUIT DIAGRAM]

C113-1 Injector #1
1

C101-1 ECM

[CONNECTOR INFORMATION]

[C113-1 Injector #1]

1

I

16. Injector #1 Low side

C113-4 Injector #4
2

47. Injector #1 High side

i

L

33. Injector #4 High side

C113-3 Injector #3
1

17. Injector #4 Low side

=2,

1. Injector #3 Low side

C113-2 njector #2
2

46. Injector #3 High side

1

it

31. Injector #2 High side

2. Injector #2 Low side

[HARNESS CONNECTOR]

C113-1 Injector #1

Terminal Connected to

Function

1 C101-1 terminal 16

Injector #1 Low side

2 C101-1 terminal 47

Injector #1 High side

[C113-2 Injector #2]

Terminal Connected to

Function

1 C101-1 terminal 2

Injector #2 Low side

2 C101-1 terminal 31

Injector #2 High side

[C113-3 Injector #3]

Terminal Connected to

Function

1 C101-1 terminal 1

Injector #3 Low side

2 C101-1 terminal 46

Injector #3 High side

[C113-4 Injector #4]

C113-2 Injector #2

Terminal Connected to Function
1 C101-1 terminal 17| Injector #4 Low side
2 C101-1 terminal 33| Injector #4 High side

C113-3 Injector #3

C113-4 Injector #4

60)59158|57[56[55|54{53]52|51) 50|49 | 48 |47 | 46
45144]43|42(41]40/3938[37|36] 35[ 34 | 33[ 32| 31
[ ] [
30]29]28]27|26|25|24|23|22|2
15[14]13]12]11[10] 9| 8| 7|6

N N

[04]o3[92]o 1Jocfes]ss]s7[s6les]e4]s3][82]8 1[sofo[78[77]76]75[74] 73 n
7271 |7o|69|ss|e7|ee|65|64 63l62[61}60[59]58] 53|56 55[54]53[52[ 51
= [ ——]
[50Jas]4g[47a6]45]a4]a3[42l41]4039]38[37[36]35]34]33[32[31[30[ 29 l
28]27]26]25]24]23]22]2 101 o]i8[17[16]15]14[1312]11]10] o[ 8| 7 |

C101-2 ECM

C101-1 ECM

EGNGO0SE
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SIGNAL WAVEFORM AND DATA

E2C0B675

at O Y 8.5 s

]

CH B B.2UV
: :Main injection

cH1 [

LD Iéooﬁl |'cu1'15 |'|r1i:r10'| IﬁE(ﬁnI '| HEND '|
: 588uS : 28y

' Trig:CH1

ﬂ [zooM| | CURS | [MEMO] [RECD| [MENU| |

28U

ETI‘

: 2B8uS

foprerd L e e ]
| %Y [zoon] [curs ] [nEno] [RECD] [MENU]

- : - : ; : : » 2 : : :
| I3 [zoon] [curs | [MEMO] [RECD ]| [MENU]
Fig.1) Injector operating waveform at Low side, It shows 2 pilot and 1 main injection.
Fig.2) Magnified waveform of main injection at Fig.1)
Fig.3) Injector voltage and current waveforms are measured at the same time using current prove of scope meter.
Fig.4) Magnified waveform of pilot injection at Fig.3)

TERMINAL AND CONNECTOR INSPECTION

ESC159AA

EGNGOO08F

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damge of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?
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YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eooesees

1.

Check open in power circuit(High side)
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect injector #1 connector and ECM connector.

3) [P0201] Check continuity between injector #1 connector terminal 2 and ECM connector terminal 47.
[P0202] Check continuity between injector #2 connector terminal 2 and ECM connector terminal 31.
[P0203] Check continuity between injector #3 connector terminal 2 and ECM connector terminal 46.
[P0204] Check continuity between injector #4 connector terminal 2 and ECM connector terminal 33.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

» Go to "Control Circuit Inspection”.

» Repair open in injector #1 power circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  erseoass

1.

Check open in control circuit(Low side)
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect injector #1 connector and ECM connector.

3) [P0201] Check continuity between injector #1 connector terminal 1 and ECM connector terminal 16.
[P0202] Check continuity between injector #2 connector terminal 1 and ECM connector terminal 2.
[P0203] Check continuity between injector #3 connector terminal 1 and ECM connector terminal 1.
[P0204] Check continuity between injector #4 connector terminal 1 and ECM connector terminal 17.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Go to "Component Inspection”.
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» Repair open in injector #1 control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eepszsse

1.

Check injector component resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect injector connector.

3) Measure the resistance between injector component terminal 1 and 2.

Specification : 0.255Q +0.04 (20TC).

[i1z)

nglglgy

U

@

4) Is the measured resistance(of injector solenoid) within the specification?

EGNGOO08I

YES

» Go to "Verification of Vehicle Repair".

» Replace injector and go to "Verification of Vehicle Repair".

W| NoTE

Replacing injectors, peculiar IQA code of each injector should be inputted to ECM
Perform this process using "Injector data input” function on scantool, Refer to P1670, P1671 for more detailed infor-
mation.

VERIFICATION OF VEHICLE REPAIR e7ssspac

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?



FLA -210 FUEL SYSTEM

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0237 BOOST PRESSURE SENSOR CIRCUIT LOW INPUT

COMPONENT LOCATION  es7osoe2

EGNGO012Vv

GENERAL DESCRIPTION  esosss02

Boost Pressure Sensor(BPS) is installed in intake manifold and senses the pressure of air inside of intake manifold which
is compressed by turbo charager.Measuring mass air flow accurately with the information of intake mainfold pressure,
mass air flow and intake air temperature, ECM performs actuating correction of EGR and VGT.When excessive intake
manifold pressure is detected, engine power generation is limited to protect engine because too highly compressed pres-
sure due to turbo charger may harm engine.

DTC DESCRIPTION  erioeses

P0237 is set when the voltage below 200mV - mimimum output voltage of BPS - is detected for more than 2.0 sec.. This
code is due to short to ground in signal circuit.

DTC DETECTING CONDITION  eszoros

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue « Output signal below minimum value(below 200mV)
DiagnosticTime » 2.0 sec. « BPS circuit
Fuel Cut NO * BPS component
Fail Safe EGR Off YES » Boost pressure is fixed
Fuel Limit |  YES at 1000 hpa.
MIL NO

SPECIFICATION  escepesc

Pressure [Kpa] 20 100 190 250
Outpur voltage [V] 0.4+0.077 1.878+0.063 3.541+0.063 4.650+0.077
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SCHEMATIC DIAGRAM  esoiseoc

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C130 Boost pressure sensor C101-1 ECM Terminal Connected to Function
3 1 C101-1 terminal 40 BPS signal
\ 53. IATS signal -
2 C101-1 terminal 13 BPS power
%-}P 4 23. Sensor ground 3 C101-1 terminal 53 IATS signal
2 13. BPS power 4 C101-1 terminal 23 Sensor ground
V) — 40. BPS signal
[HARNESS CONNECTOR]

94[93]92/91|90|89(88(87|86|85|84(83|82|81|80]79|78|77|76|75|74| 73 n

[r2lri[roleslssle7leelesle[egezlolsolslsels lselssls4lsal52 5]
T 3 00 2 ] e e B O
28]27]26]25[24|23[22[21[20]19]18[17[16[15]14]13|12|11]|10] 9| 8 | 7 n

C130 Boost pressure sensor C101-1 ECM C101-2 ECM
EGNGO012wW
SIGNAL WAVEFORM AND DATA  eprceess
FR 1.0v BT cHBA.S5U
l_ﬁ [zoom| EEIREY [MEMO | [RECD| [MENU|
Fig1) This is the waveform of BPS as accelerating from idle state. Signal voltage rises as accelerating.
EGNGO012X

MONITOR SCANTOOL DATA  esorcres

1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "BOOST PRESSURE SENSOR" parameter on the Scantool.
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Specification : 1000hpa + 100hpa(VGT actuator : 75%) at idle

1.2 CURRENT DATA 3454 1.2 CURRENT DATA
& 3499 | ¥BOOST PRESSURE SENSOR  hPa
* |[FUEL PRESSURE-TARGET 28.5 HPa
* |[FUEL PRESSURE MEASURED 28.5 MPa h
* |AIR MASS PERCYLINDER 346. 9mg /st
* |[EGR ACTUATOR 6.8 % ]
* |[ACCEL PEDAL SENSOR 8.8 1A8.8 UGT acCTUATOR it
el B0OST PRESSURE SENSOR 1881 hPa |fm
* [UGT ACTUATOR 68.8 % J\/\’\/ﬁ
* |[ENGINE SPEED SENSOR 794 rpn
¥ 8.8
[FI% | [FULL| [GRPH| [RCRD | [FIx |
Fig.1_ Fig.2

Fig1) Monitor "BOOST PRESSURE SENSOR" parameter on the Scantool at idle after warming engine up.
1000hpa £100hpa(approx. 1 atm) is correct value.

Fig.2) VGT Control solenoid valve duty decreases and boost pressure increases as accelerating. If boost pressure rises and
reaches certain value, VGT Control solenoid valve duty stops to drop and keeps steady. Releasing accelerator pedal at this
moment, VGT Control solenoid valve duty drops to 9.8%, then if RPM drops to idle range, duty returns to 75%.

EGNGO012Y

TERMINAL AND CONNECTOR INSPECTION  eseceoae

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?
YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  esscoros

1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect BPS connector.
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3. IG KEY "ON".

4. Measure the voltage of BPS connector terminal 2.

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification?
YES
» Go to "Signal Circuit Inspection”.
» Repair open in power circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  ecopseos

1. Check open in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect BPS connector and ECM connector.

3) Check continuity between BPS connector terminal 1 and ECM connector terminal 40.

Specification : Continuity (below 1.0 )

4) Is the measured resistance within the specification?
YES

» Go to "2. Check short to ground in signal circuit" as follows.

» Repair open in signal circuit and go to "Verification of Vehicle Repair".
2. Check short to ground in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect BPS connector and ECM connector.

3) Check continutity between BPS connector terminal 1 and chassis ground.

Specification : Discontinuity (Infinite Q@ )

4) Is the measured resistance within the specification?
YES

» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".
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COMPONENT INSPECTION  esszrscr

1.

3.

BPS visual inspection

1)
2)
3)
4)

5)

IG KEY "OFF", ENGINE "OFF".

Disconnect BPS connector.

Check if corrosion and damage in BPS terminal is detected.

Check BPS mounting state, leakage at O’ring, clogged carbon at pressure detecting hall.

Are the problems relevant to BPS found?

YES

P Replace BPS if necessary and go to "Verification of Vehicle Repair".

» Go to "2. Check VGT Turbo charger and leakage in intake system".

Check VGT turbo charger and leakage in intake system

1)
2)
3)
4)
5)

6)

7)

IG KEY "OFF", ENGINE "OFF".

Check if VGT actuating rod which is connected to diaphragm of VGT turbo charger assy’ is at the bottom position.
IG KEY "ON"., ENGINE "ON".

Check if VGT actuating rod is pulled upward Approx. 10mm when engine is about to start.

As accelerating and decelerating, Check if VGT actuating rod moves upward and downward.

Check if intake air leak is detected at intake hose at acceleration.
(Check if intake hose inflates properly.)

Are the problems relevant to VGT turbo charger and intake hose found?

YES

» VGT actuating rod does not work.

= |f any problem is not detected after checking connecting condition of VGT Control solenoid valve vacuum
hose and VGT Control solenoid valve operating states(refer to "Component Inspection” of P0048 ), VGT Control
solenoid valve variable controlling part is considered as stuck, Replace VGT turbo charger in this case.

P Intake air leak is detected.
== Checking intake hose is not damaged and band clamp is fastened well, repair trouble causing parts.

If trouble causing parts are repaired, go to "Verification of Vehicle Repair".

» Go to "3. BPS Waveform inspection".

BPS Waveform inspection

1)

2)

IG KEY "ON", ENGINE "OFF".

Connect BPS.
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3) Connect Oscilloscope to BPS connector terminal 1.

4) Monitor the waveform at idle and acceleration after ENGINE "ON".

Specification : Refer to "Signal Waveform & Data" of "General Information”.

5) Is BPS waveform displayed correctly?

YES

» Go to "Verification of Vehicle Repair".

» Replace BPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eserror

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions” in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0238 BOOST PRESSURE SENSOR CIRCUIT HIGH INPUT

COMPONENT LOCATION  esoarsso

Refer to DTC P0237.

GENERAL DESCRIPTION  ess77a6

Refer to DTC P0237.

DTC DESCRIPTION  ession20

P0238 is set when the voltage above 4900mV - maximum output voltage of BPS - is detected for more than 2.0 sec.. This
code is due to short to battery in BPS signal circuit or open in ground circuit.

DTC DETECTING CONDITION  eorzros0

Item Detecting Condition Possible Cause
DTC Strategy « \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue « Output signal above maximum value(above 4900mV)
DiagnosticTime * 2.0 sec « BPS circuit
Fuel Cut NO » BPS component
Fail Safe EGROff | YES « Boost pressure is fixed
Fuel Limit |  YES at 1000 hpa.
MIL NO

SPECIFICATION 2234476

Refer to DTC P0237.

SCHEMATIC DIAGRAM  esoesaar

Refer to DTC P0237.

SIGNAL WAVEFORM AND DATA  ersree0

Refer to DTC P0237.

MONITOR SCANTOOL DATA  esaasec

1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "BOOST PRESSURE SENSOR" parameter on the Scantool.

Specification : 1000hpa + 100hpa(VGT actuator : 75%) at idle
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1.2 CURRENT DATA 3454 1.2 CURRENT DATA
A 3499 | *BOOST PRESSURE SENSOR  hPa
* [FUEL PRESSURE-TARGET 28.5 MPa
% [FUEL PRESSURE MEASURED 28.5 MPa M
* [AIR MASS PERCYLINDER 346. Ing st
* [EGR ACTUATOR 6.8 % ]
% |[ACCEL PEDAL SENSOR 8.8 % 180.8 | UGT ACTUATOR %
A BOOST PRESSURE SENSOR 1881 hPa |fhm
* (UGT ACTUATOR 68.8 J\,\’\/ﬁ
* [ENGINE SPEED SENSOR 794 rpn
L A.a
[FIx | [FULL| [GRPH| |RCRD | [FIx |
| Fig.1| | Fig.2 |

Fig1) Monitor "BOOST PRESSURE SENSOR" parameter on the Scantool at idle after warming engine up.

1000hpa +£100hpa(approx. 1 atm) is correct value.

Fig.2) VGT Control solenoid valve duty decreases and boost pressure increases as accelerating. If boost pressure rises and

reaches certain value, VGT Control solenoid valve duty stops to drop and keeps steady. Releasing accelerator pedal at this
moment, VGT Control solenoid valve duty drops to 9.8%, then if RPM drops to idle range, duty returns to 75%.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0237.

POWER CIRCUIT INSPECTION  eoo12000

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect BPS connector.
3. IG KEY "ON".

4. Measure the voltage of BPS connector terminal 2.

E9AF58ES

EGNGO12Y

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification?

YES

P Go to "Signal Circuit Inspection”.

P Sensor power too high : Refer to circuit inspection of PO653.

SIGNAL CIRCUIT INSPECTION  ercisoes

1. Check signal circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect BPS connector.
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3) IG KEY "ON".

4) Measure the voltage of BPS connector terminal 1.

Specification : below 0.1V

5) Is the measured voltage within the specification?
YES

» Go to "Ground Circuit Inspection”.

» Repair short to battery in signal circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  esoessss

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect BPS connector.

3. IG KEY "ON".

4. Measure the voltage of BPS connector terminal 2. [ TEST "A" ]

5. Measure the voltage between BPS connector terminal 2 and 4. [ TEST "B" ]
(terminal 2 : Check + prove , terminal 4 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ewrazer

1. BPS visual inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect BPS connector.
3) Check if corrosion and damage in BPS terminal is detected.
4) Check BPS mounting state, leakage at O’ring, clogged carbon at pressure detecting hall.

5) Are the problems relevant to BPS found?
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YES

» Replace BPS if necessary and go to "Verification of Vehicle Repair".

» Go to "2. Check VGT Turbo charger and leakage in intake system".

2. Check VGT turbo charger and leakage in intake system

1)
2)
3)
4)
5)

6)

7

IG KEY "OFF", ENGINE "OFF".

Check if VGT actuating rod which is connected to diaphragm of VGT turbo charger assy’ is at the bottom position.
IG KEY "ON"., ENGINE "ON".

Check if VGT actuating rod is pulled upward Approx. 10mm when engine is about to start.

As accelerating and decelerating, Check if VGT actuating rod moves upward and downward.

Check if intake air leak is detected at intake hose at acceleration.
(Check if intake hose inflates properly.)

Are the problems relevant to VGT turbo charger and intake hose found?
YES

» VGT actuating rod does not work.

== |f any problem is not detected after checking connecting condition of VGT Control solenoid valve vacuum
hose and VGT Control solenoid valve operating states(refer to "Component Inspection” of P0048 ), VGT Control
solenoid valve variable controlling part is considered as stuck, Replace VGT turbo charger in this case.

» Intake air leak is detected.
=" Checking intake hose is not damaged and band clamp is fastened well, repair trouble causing parts.

If trouble causing parts are repaired, go to "Verification of Vehicle Repair".

» Go to "3. BPS Waveform inspection".

3. BPS Waveform inspection

1)
2)
3)

4)

IG KEY "ON", ENGINE "OFF".
Connect BPS.
Connect Oscilloscope to BPS connector terminal 1.

Monitor the waveform at idle and acceleration after ENGINE "ON".

Specification : Refer to "Signal Waveform & Data" of "General Information”.

5)

Is BPS waveform displayed correctly?
YES

» Go to "Verification of Vehicle Repair".
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» Replace BPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR erscicaz

Refer to DTC P0237.
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DTC P0252 FUEL PRESSURE REGULATOR VALVE CIRCUIT OVER
CURRENT

COMPONENT LOCATION  e71sses

Fuel pressure regulator valve

EGNGO13R

GENERAL DESCRIPTION  eseasero

Fuel pressure regulator valve is integrated with high pressure pump and controls common rail pressure as regulating
the quantity of fuel which is delivered to common rail. In order to control rail pressure to be optimum to current driving
condition, ECM controls fuel pressure regulator operating current(with the method of duty-control) using Rail pressure
regulator valve signal, RPM and APS signal.The lower Fuel pressure regulator valve current is, the more fuel is supplied
to common rail. Thus it leads rail pressure to be high. On the contrary, the higher Fuel pressure regulator valve current
is, the less fuel is supplied to common rail. Thus it leads rail pressure to be low. Therefore, when Fuel pressure regulator
valve current becomes "0", as if there is open spot in Fuel pressure regulator valve circuit or connector is disconnected,
maximum fuel quantity is supplied to common rail, so the pressure of common rail rise to maximum value.

DTC DESCRIPTION  eaipesss

P0252 is set when excessive current in control circuit of Fuel pressure regulator valve(integrated with high pressure pump)
is detected for more than 0.22 sec.. This code is due to short to battery in control circuit or Fuel pressure regulator valve
internal short.

DTC DETECTING CONDITION  esaarzsr

Item Detecting Condition Possible Cause

DTC Strategy » \oltage monitoring
IG KEY "ON"

Enable Conditions

Short to battery (control circuit in Fuel

ThresholdValue
pressure regulator valve) « Fuel pressure regulator
DiagnosticTime + 220ms valve circuit
» Fuel pressure regulator
Fuel Cut NO valve component
_ EGROff | NO
Fail Safe

Fuel Limit YES
MIL YES
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SPECIFICATION

E66F63DB

Fuel pressure regulator valve resistance

Operating frequancy

2.9 ~ 3.15Q (20C)

185 Hz

SCHEMATIC DIAGRAM

E99AB4F2

[CIRCUIT DIAGRAM]

C143 Fuel pressure regulator valve

1

[CONNECTOR INFORMATION]

52, N

C101-1 ECM
Terminal Connected to Function
19. Power 1 C101-1 terminal 19 | Fuel pressure regulator valve Power
2 C101-1 terminal 49 | Fuel pressure regulator valve Control
49. Control

[HARNESS CONNECTOR]
94]93]92]91/90[89[88|87|86|85[84|83| 80[79[78|77|76|75[74]| 73 B
:15 44143]42]41 40;’5 383 36I 35 31: 33 32 @@E@m@@
e e e
[28]27]26]25[24[23]22[21[20]19]18[17|16]15[14[13|12|11]10| 9| 8| 7
C143 Fuel pressure regulator valve C101-1 ECM C101-2 ECM
EGNGO013S
SIGNAL WAVEFORM AND DATA  esscoies
FR ML EEE z.80ns CHBBSUV FE MIDEENE 2z.6n8 CHEB.5U
MIN: 137.6mU AVE: 9.6 VU HaH: 15.5 U MIN: 137.6m0 AVE: 18.2 U Had: 15.5 VU

FREQ: 284.88 H= DUTY: 68 %

Bl HoLD

| ZOOH | |'cu1§5 |' | HEMO | | RECD | '| HENU '|

FREQ: 196.88 H=

DUTY: 66

Il oL

| Z0oN | |'cu1'15 |' | HEMO | | RECD | '| HENU '|

Fig.1) Waveform of fuel pressure regulator valve at idle. It shows approx. 38% duty.
Fig.2) Waveform of fuel pressure regulator valve as accelerating. Approx. 32% duty is outputted as engine load increases.
( When rail pressure increases as accelerating, rail pressure regulator valve duty(current) drops.)

MONITOR SCANTOOL DATA

E6146CBB

1. Connect Scantool to Data Link Connector (DLC).

2. Warm engine up to normal operating temperature.

EGNGO013T
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FUEL SYSTEM

3. Turn "OFF" electrical devices and A/C.

4. Monitor "FUEL PRESSURE MEASURED", "RAIL PRESS. REGULATORL1", "INJ. PUMP REGULATOR" parameter
on the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnhosis
INJ. PUMP REGULATOR 38 £ 5% 32 £ 5% duty decreases
FUEL PRESSURE .
MEASURED 28,5 + 5 Mpa 145 £+ 10 Mpa press. increases
RAIL PRESS. o o .
REGULATORL 19 + 5% 48 = 5% duty increases
1.2 CURRENT DATA 143 1.2 CURRENT DATA 1-3
INJ. PUMP REGULATOR 106 .8 INJ. PUMP BEGULATOR 1684 .H
e b = e B4 R e Iy %G
.8 .6
FUEL PRESS 156 .4 FUEL PRESS.- 154.8
29.4 HMPa 144.7 HPa
j B.8 H.a
RAlIL PRESS.REGULATOR 188 .4 BAIL PRESS.REGULATOR 188 .8
/_,—’—F—\—'j\_za " E # J_‘ 48 - 2 #
T p.a _\‘_a.a
[Fix | [FIR |
Fig.1) The position of curser on the graph represents idle data.
Fig.2) Data during acceleration(stall test).

| NOTE

The waveform of Fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 38%
duty at idle, duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of

current.

— Fuel delivered to common rail increases as current drops.

EGNGO013U

The waveform of rail pressure regulator valve installed at common rail shows 19% duty at idle, duty rises to approx.
48% at acceleration to raise rail pressure. Duty rise means the increase of current.
— If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.

TERMINAL AND CONNECTOR INSPECTION

E9375A00

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.



DIESEL CONTROL SYSTEM FLA -225

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eessracs

1. Check power circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Fuel pressure regulator valve connector.

3) IG KEY "ON".

4) Measure the voltage of Fuel pressure regulator valve connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair open between Fuel pressure regulator valve connector terminal 1 and ECM connector terminal 19 and
go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  es213006

1. Check monitoring voltage in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Fuel pressure regulator valve connector.
3) IG KEY "ON".

4) Measure the voltage of Fuel pressure regulator valve connector terminal 2.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
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YES

» Go to "Component Inspection”

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2. Check open in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Fuel pressure regulator valve and ECM connector.

3) Check continuity between Fuel pressure regulator valve connector terminal 2 and ECM connector terminal 49.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES
» Repair short to ground in Fuel pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

» Repair open in Fuel pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e2p1s0aa

1. Check Fuel pressure regulator valve component resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect rail pressure control valve connector.

3) Check Fuel pressure regulator valve component resistance.

Specification : 2.9 ~ 3.15Q (207C)

EGNGO013Y

4) Is Fuel pressure regulator valve component resistance within the specification?

YES

» Go to "Verification of Vehicle Repair".
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» Replace High pressure pump ass’y and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  kcooises

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0253 FUEL PRESSURE REGULATOR VALVE CIRCUIT LOW

COMPONENT LOCATION  escoeeas

Refer to DTC P0252.

GENERAL DESCRIPTION  eio15154
Refer to DTC P0252.

DTC DESCRIPTION  epsesacs

P0253 is set when "0"A in control circuit of Fuel pressure regulator valve(integrated with high pressure pump) is detected
for more than 0.22 sec.. This code is due to open of short to ground in control circuit or Fuel pressure regulator valve
internal open.

DTC DETECTING CONDITION  espanses

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » Short to GND, Wiring open
- — » Fuel pressure regulator
DiagnosticTime * 220ms valve circuit
Fuel Cut NO * Fuel pressure regulator

valve component
EGR Off NO

Fuel Limit YES
MIL YES

Fail Safe

SPECIFICATION  Erz4s28c

Refer to DTC P0252.

SCHEMATIC DIAGRAM  ecseszee

Refer to DTC P0252.

SIGNAL WAVEFORM AND DATA  esrrsra

Refer to DTC P0252.

MONITOR SCANTOOL DATA  ecerse22

Refer to DTC P0252.

TERMINAL AND CONNECTOR INSPECTION  evosseer

Refer to DTC P0252.
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POWER CIRCUIT INSPECTION  eccsesso

1. Check power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Fuel pressure regulator valve connector.
3) IG KEY "ON".

4) Measure the voltage of Fuel pressure regulator valve connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair open between Fuel pressure regulator valve connector terminal 1 and ECM connector terminal 19 and
go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  e2692483

1. Check monitoring voltage in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Fuel pressure regulator valve connector.
3) IG KEY "ON".

4) Measure the voltage of Fuel pressure regulator valve connector terminal 2.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2.  Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Fuel pressure regulator valve and ECM connector.

3) Check continuity between Fuel pressure regulator valve connector terminal 2 and ECM connector terminal 49.
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specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Fuel pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

» Repair open in Fuel pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  escaasea

1. Check Fuel pressure regulator valve component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect rail pressure control valve connector.

3) Check Fuel pressure regulator valve component resistance.

Specification : 2.9 ~ 3.15Q (207C)

EGNGO013Y

4) Is Fuel pressure regulator valve component resistance within the specification?

YES

» Go to "Verification of Vehicle Repair".

» Replace High pressure pump ass’y and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  easssre

Refer to DTC P0252.
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IDTC P0254 FUEL PRESSURE REGULATOR VALVE CIRCUIT HIGH

COMPONENT LOCATION  esisesor

Refer to DTC P0252.

GENERAL DESCRIPTION  eo17e347
Refer to DTC P0252.

DTC DESCRIPTION  ecrorer2

P0254 is set when excessive current in power circuit of Fuel pressure regulator valve(integrated with high pressure pump)
is detected for more than 0.22 sec.. This code is due to short to battery in power circuit or Fuel pressure regulator valve
internal short.

DTC DETECTING CONDITION  e7470325

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * |G KEY "ON"
ThresholdValue e Short to battery (power circuit in Fuel
pressure regulator valve) « Fuel pressure regulator
DiagnosticTime + 220ms valve circuit

» Fuel pressure regulator

Fuel Cut NO valve component

EGR Off NO
Fuel Limit YES
MIL YES

Fail Safe

SPECIFICATION  erossass

Refer to DTC P0252.

SCHEMATIC DIAGRAM  Esiross

Refer to DTC P0252.

SIGNAL WAVEFORM AND DATA  es2roee

Refer to DTC P0252.

MONITOR SCANTOOL DATA  essrreen

1. Connect Scantool to Data Link Connector (DLC).
2.  Warm engine up to normal operating temperature.

3. Turn "OFF" electrical devices and A/C.
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4. Monitor "FUEL PRESSURE MEASURED", "RAIL PRESS. REGULATORL1", "INJ. PUMP REGULATOR" parameter
on the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
INJ. PUMP REGULATOR 38 £ 5% 32 £ 5% duty decreases
FUEL PRESSURE .
MEASURED 28,5 + 5 Mpa 145 £+ 10 Mpa press. increases
RAIL PRESS. o 0 :
REGULATOR1 19 + 5% 48 = 5% duty increases
1.2 CURBRENT DATA 1-3 1.2 CURBRENT DATA 1-3
INJ. PUMP REGULATOR 186 .8 INJ.PUMF REGULATOR 188 .8
e o e B4 2 . | e~ B29 =z
A.A A.A
FUEL PRES=S 158 .8 FUEL PRES=.” 158 .8
29.4 HPa 144 .7 HPa
' B.A B.A
BAlIL PRESS.REGULATOR 168 .8 BAIL PRESS.REGULATOR 186 .8
ﬂzﬂ.ﬂ # «—/_,_,«— - 48.2 =
i B.H B.8
[FIx | [FIx |

Fig.2) Data

during acceleration(stall test).

NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 38%
duty at idle, duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of

current.

Fig.1) The position of curser on the graph represents idle data.
)

— Fuel delivered to common rail increases as current drops.

EGNGO013U

The waveform of rail pressure regulator valve installed at common rail shows 19% duty at idle, duty rises to approx.
48% at acceleration to raise rail pressure. Duty rise means the increase of current.
— If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0252.

POWER CIRCUIT INSPECTION

1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

EAF55516

EFB0849C

2) Disconnect Fuel pressure regulator valve connector.

3) IG KEY "ON".
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4) Measure the voltage of Fuel pressure regulator valve connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair open between Fuel pressure regulator valve connector terminal 1 and ECM connector terminal 19 and
go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  esrssres
1. Check monitoring voltage in control circuit
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect Fuel pressure regulator valve connector.

3) IG KEY "ON".

4) Measure the voltage of Fuel pressure regulator valve connector terminal 2.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2. Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Fuel pressure regulator valve and ECM connector.

3) Check continuity between Fuel pressure regulator valve connector terminal 2 and ECM connector terminal 49.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Fuel pressure regulator valve control circuit and go to "Verification of Vehicle Repair".
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» Repair open in Fuel pressure regulator valve control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ezon6e4s

1. Check Fuel pressure regulator valve component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect rail pressure control valve connector.

3) Check Fuel pressure regulator valve component resistance.

Specification : 2.9 ~ 3.15Q (207C)

[ilz)

— L

U

@

4) Is Fuel pressure regulator valve component resistance within the specification?

EGNGO013Y

YES

» Go to "Verification of Vehicle Repair".

» Replace High pressure pump ass’y and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  essas01

Refer to DTC P0252.
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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  essro028

: g =
5, A
~ = S = =
el
L O (
~ v s :

EGNGO008C

GENERAL DESCRIPTION  esgasscr

Injectors spray fuel in the highly compressed combustion chamber, and power generates through combustion process.Fuel
pressure is raised to 1600bar in common rail diesel engine for the purpose of making fuel into minute particles. And fuel
devided into minute particles leads smoke reduction, high power generation, and improved fuel efficiency. To control
pressure of 1600bar with solenoid, oil pressure surbo is applied. And injector solenoids is actuated by solenoid oper-
ating voltage raised to 80V with the method of current control. Niddle valve inside of injector is located between A and
B chamber. If applied pressure to B chamber is relived by injector solenoid, niddle valve is raised by the pressure of A
chamber then, fuel is injected. If same pressure is applied to A and B chamber, niddle valve closes by the elasticity then,
fuel injection stops.As electronically controlled injector is applied instead of mechanical injector, pilot and post injection,
injeciton duration and quantity control are achieved. And engine performance is improved by these control.

s

ChamberB

~.returning fuel

B chamber press. B chamber press.
Released loaded
(injection performed) (injection disabled)

EGNGO008D
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DTC DESCRIPTION  eeessros

P0262 is set when short between injector power circuit(High side) and control circuit(Low side), short to battery in control
circuit. This code is due to 1)the detection of over current from opened injector circuit or 2)short of coil inside of injector.

DTC DETECTING CONDITION  esoassec

Fuel Cut YES

EGR Off NO

Fail Safe

Fuel Limit NO

MIL YES

Item Detecting Condition Possible Cause
DTC Strategy » Current monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue e Short in injector circuit
DiagnosticTime » Immediately « Short in injector circuit

* Injector component

SPECIFICATION  eep4s7ea

Injector Component
Resistance

Injector Operating Voltage

Injector Operating
Current

Injector Control Type

0.255Q +0.04 (20C).

80V

Peak current : 18+1A
Hold in current : 12+1A
Recharging current : 7A

Current control
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SCHEMATIC DIAGRAM  eoins23e
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C113-1 Injector #1 C101-1 ECM [C113-1 Injector #1]
1 Terminal Connected to Function

N

2

it

C113-4 Injector #4
2

i

1

C113-3 Injector #3
1

=2,

C1183-2 njector #2
2

f

[HARNESS CONNECTOR]

C113-1 Injector #1

16. Injector #1 Low side

47. Injector #1 High side

33. Injector #4 High side

17. Injector #4 Low side

1. Injector #3 Low side

46. Injector #3 High side

31. Injector #2 High side

2. Injector #2 Low side

1 C101-1 terminal 16

Injector #1 Low side

2 C101-1 terminal 47

Injector #1 High side

[C113-2 Injector #2]

Terminal Connected to

Function

1 C101-1 terminal 2

Injector #2 Low side

2 C101-1 terminal 31

Injector #2 High side

[C113-3 Injector #3]

Terminal Connected to

Function

1 C101-1 terminal 1

Injector #3 Low side

2 C101-1 terminal 46

Injector #3 High side

[C113-4 Injector #4]

C113-2 Injector #2

60)59158[57|56{55[54[53[52|51| 5049 | 48 |47 | 46
45144]43|42|41|40|39[38[37|36] 3534 | 33[32| 31

30]29]28]27]26|25/|24|23]22{21{ 20| 19|18 |17|16.

15[14]13]12[11]10] 98| 7|6[5]4 |3 |2 |1
[ 0 0 0

Terminal Connected to Function
1 C101-1 terminal 17 Injector #4 Low side
2 C101-1 terminal 33 Injector #4 High side

C113-3 Injector #3

C113-4 Injector #4

=

1
[sofac]agfaz]delaspaalasfazlat]
[28[27]26[252423]22[21]20] 10

[18[17]16[15[14|13|1

[s1[sofzoze[77]zel75[74] 73
Jpojsels8[s7ls6[s5[5453]52] 51
=
|49a9]38[37]36[35[34]33{3231]30[ 29]

3liz[i1[1o[ 9[8[ 7

o]}

C101-1 ECM

C101-2 ECM

EGNGOO0SE
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SIGNAL WAVEFORM AND DATA  esssooe
at MR EEE 6.5mns CHBBA.S5V

Pilot inje

]

ZOoN | |'cu1'13 |' | HENO [ | RECD | '| HEND '|

20y

cH1 [

[

! GHHuS
.  Trig:CH1

s |nJect0 C rrentwavef rm ............

Zc\é:\m $><

[l Hovp| [zoon] [CURS | [MEMO] [RECD] [MEND] |
| Fig.2 |

28U

: 28BuS

cH1 [
2 ' Tp

[| el e il P
| 5% [zoon] [curs | [MEMO] [RECD]| [MENU]

Fig.1
Fig.2
Fig.3
Fig.4

Magnified waveform of main injection at Fig.1)

= = ~— —

Magnified waveform of pilot injection at Fig.3)

TERMINAL AND CONNECTOR INSPECTION

et

[zoon| [CURS | [MEMO | |RECD | |MENU |

EACB80A3D

Injector operating waveform at Low side, It shows 2 pilot and 1 main injection.

Injector voltage and current waveforms are measured at the same time using current prove of scope meter.

EGNGOO08F

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damge of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?
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YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  e7rrozsc

1. Check short to ground in power circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect injector #1 connector.
3) IG KEY "ON"

4) [P0262] Check the voltage of injector #1 connector terminal 2.
[P0265] Check the voltage of injector #2 connector terminal 2.
[P0268] Check the voltage of injector #3 connector terminal 2.
[P0271] Check the voltage of injector #4 connector terminal 2.

Specification : 2.0V~2.5V

5) Is the measured voltage within the specification?
YES

» Go to "2. Check short between power circuit and control circuit".

» Repair short to ground in injector #1 power circuit and go to "Verification of Vehicle Repair".
2. Check short between power circuit and control circuit
1) IG KEY "OFF", ENGINE "OFF".

2) [P0262] Disconnect injector #1 connector and ECM connector.
[P0265] Disconnect injector #2 connector and ECM connector.
[P0268] Disconnect injector #3 connector and ECM connector.
[PO271] Disconnect injector #4 connector and ECM connector.

3) [P0262] Check continuity between injector #1 connector terminal 1 and 2.
[P0265] Check continuity between injector #2 connector terminal 1 and 2.
[P0268] Check continuity between injector #3 connector terminal 1 and 2.
[P0O271] Check continuity between injector #4 connector terminal 1 and 2.

Specification : Discontinuity (Infinite Q@ )

4) Is the measured resistance within the specification?
YES

» Go to "Control Circuit Inspection”.
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» Repair short between injector power circuit and control circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eesescas

1. Check short to battery in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect injector #1 connector.
3) IG KEY "ON"

4) [P0262] Check the voltage of injector #1 connector terminal 1.
[P0265] Check the voltage of injector #2 connector terminal 1.
[P0268] Check the voltage of injector #3 connector terminal 1.
[P0O271] Check the voltage of injector #4 connector terminal 1.

Specification : 0.4V~0.5V

5) Is the measured resistance within the specificaiton?
YES

» Go to "Component Inspection”.

» Repair short to battery in injector #1 control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eossosss
1. Check injector component resistance

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect injector connector.

3) Measure the resistance between injector component terminal 1 and 2.

Specification : 0.255% +0.04 (20C).

2]

— L

U

@

4) Is the measured resistance(of injector solenoid) within the specification?

EGNGO08I
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YES

» Go to "Verification of Vehicle Repair".

P Replace injector and go to "Verification of Vehicle Repair".

NOTE

Replacing injectors, peculiar IQA code of each injector should be inputted to ECM

Perform this process using "Injector data input” function on scantool, Refer to P1670, P1671 for more detailed infor-
mation.

VERIFICATION OF VEHICLE REPAIR essaises

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  esasacer

EGNGO005S

GENERAL DESCRIPTION  eoso2se2

Crank Shaft Position Sensor(CKPS) is magnetic inductive type. Mounted on transaxle hausing, it senses tone wheel
position of fly wheel.As tone wheel is devided with 58 teeth and 2 missing teeth (referrence point), 1 tooth corresponds
to 6 degree.CKPS which calculates RPM and crank angle is important to determine fuel injection quantity and injection
timing with APS.crank shaft position is closely related to engine starting.

DTC DESCRIPTION  esceei2s

P0335 is set when CMPS signal is outputted while CKPS signal does not generate for more than 0.7 sec.. This code
is due to CKPS circuit or component failure. If CKPS signal is not inputted during driving, RPM is calculated based on
CMPS signal.

DTC DETECTING CONDITION  escrapio

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions » Engine running
ThresholdValue » CMPS signal is outputted while CKPS signal
does not generate. « CKPS circuit
DiagnosticTime « 700ms * CKPS component
« Abnormal deformation of
Fuel Cut YES Crank Shaft tone wheel
_ EGR Off NO
Fail Safe
Fuel Limit NO
MIL YES
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SPECIFICATION  eeesras2

Sensor Tvpe Output Signal Air Gab Low RPM Minimum | High RPM Minimum
yp Characteristic Detecting Voltage Detecting Voltage
Magnetic inductive A/C waveform 1.8mm 230mV 2769 mV

SCHEMATIC DIAGRAM  ezceous

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C106 CKPS C101-1 ECM Terminal Connected to Function
1 C101-1 terminal 7 Shield ground
3] ~~-°-~-~--~ S ignal(-) (A/T) -
T T Senorsonal() (WD , | C101-1 terminal 12(AT) Sensor signal
@ M ! 12 Sensor signal(+) (A/T) C101-1 terminal 27(M/T)
1 [ B 9 27 Sensor signal(+) (M/T)
7. Shield ground C101-1 terminal 27(A/T) s ianal
3 | c101-1 terminal 12(M/T) ensor signa

[HARNESS CONNECTOR]

194193]92{91|90]8988|87|86|85|84|83[82|81|80[79|78|77|76|75|74] 73 n
72]71]70]69|68|67|66[65[64|63|62]61/60|59]58|57|56|55|54[53[52| 51

I I
[so[ao]4ef47]4645Rafas]42]4 1] 40pBo]38[37|36[35[3433]32[3 1[30] 29] ..
28[27]26[254]23p2 21 Rofs[is[7[1e[15[14[13[ 2l 1[10] 9] 8 | 7 | L2

C101-1 ECM C101-2 ECM

C106 CKPS

EGNGO005T
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SIGNAL WAVEFORM AND DATA  esssorrs

...... ......;..........OMRS...tef.erence pomt

; ;.CKPSrfererrcepomtEm:” : I R R R R A S R R A
| %Y [zoon] [curs | [MENO] TRECD] |I1EHU| ah [zooH| [curs | [MEMO| [RECD| [MENU]

Fig.1) This shows waveform of Crank Shaft Position Sensor and Cam Shaft Position Sensor simulatneously.
The middle area indicates reference points of Crank Shaft Position Sensor and Cam Shaft Position Sensor.

Fig.2) Crank Shaft Position Sensor and Cam Shaft Position Sensor signal are measured simultaneously.
Cam Shaft Position Sensor signal is outputted once when Crank Shaft Position sensor signal is outputted twice.
LOW and HIGH output of Cam Shaft Position sensor reference point is detected at Crank Shaft Position sensor reference
point.
( Injection sequence is determined based on LOW and HIGH signal of Cam Shaft Position Sensor reference point as
detecting cylinder position.)

EGNGO005U

% SIGNAL ANALYSIS

CKPS signal recognition below 1000RPM CKPS signal recognition above 1000RPM

[ _ w -l a 131yl
PG oo o s s o oo o coooo oo oo oo ooo oo oo o o -2760mV |- H - U=y Y-y U: -

EGNGO005V

1. The output voltage of CKPS signal varies according to rpm(the speed of tone wheel passing by sensor)
( low voltage is inducted for low speed and high voltage is inducted for high speed. )

2. CKPS should detect from low rpm at cranking to above 5000rpm. If minimum detecting voltage is set low for the ease
of signal detection at low rpm, 1) the abnormal signal at high rpm from which high voltage generates or 2) electrical
NOise through circuit can be recognized as Crank signal. Thus minimum detecting voltages at low rpm and high rpm
are set differently.

3. ECM convert analog signal like the waveform illustrated above into digital signal with A/D converter.The voltage above
minimum detecting voltage of crank signal and "-"voltage below 0.0V is meaningless at converting process. RPM is
detected as Hz.(signal detecting period)

MONITOR SCANTOOL DATA  e7epass

1. Connect Scantool to Data Link Connector (DLC).
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2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "ENGINE SPEED SENSOR" parameter on the Scantool.

Specification : 800+50RPM at idle

1.2 CURRENT DATA 48,54
F

% |FUEL PRESSURE MEASURED 28.2 MPa

% |RAIL PRESS. REGULATOR1 22.7 %

% |AIR MASS PERCYLINDER  359.7mg/st

% |EGR ACTUATOR 6.8 %

% |WATER TEMP.SENSOR 94.3 °C

% |ACCEL PEDAL SENSOR 1 725 mU

% |BOOST PRESSURE SENSOR 1815 hPa

A ENGINE SPEED SENSOR 794 rpn
[FI¥ | [FULL | [GRPH| | RCED|

Fig.1) Check "ENGINE SPEED SENSOR" parameter carefully after warming engine up, also check engine stall and rpm instability
or engine shut down.

EGNGO05M

TERMINAL AND CONNECTOR INSPECTION  esr7scro

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Signal Circuit Inspection ".

SIGNAL CIRCUIT INSPECTION  eozrr43s

1. Check signal circuit voltage
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1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect CKPS connector.
3) IG KEY "ON".

4) Measure the voltage of CKPS connector terminal 2 and 3.

Specification : 2.4V~2.6V

5) Is the measured voltage within the specification?
YES

» Go to "3.Check short between signal circuits."”

» Go to "2.Check open in signal circuit" as follows.
2. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect CKPS connector and ECM connector.
3) Check continuity between CKPS connector terminal 2 and ECM connector terminal 12(A/T),27(M/T).

4) Check continuity between CKPS connector terminal 3 and ECM connector terminal 27(A/T),12(M/T).

Specification : continuity ( below 1.0Q )

5) Is the measured resistance within the specification?

YES

» Go to "3. Check short between signal circuits".
» Repair open in signal circuit and go to "Verification of Vehicle Repair".
3. Check short between signal circuits
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect CKPS connector and ECM connector.

3) Check continuity between CKPS connector terminal 2 and 3.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?

YES

» Go to "4. Check short to ground in signal circuit" as follows.
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» Repair short between signal circuits and go to "Verification of Vehicle Repair".

4. Check short to ground in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect CKPS connector and ECM connector.

3) Check continuity between CKPS connector terminal 1(shield ground) and 2,3(crank signal)

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES
» Go to "Ground Circuit Inspection".

» Repair the short between signal circuit and shield ground and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  essoacas

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect CKPS connector.

3. Check continuity between CKPS connector terminal 1(shield ground) and chassis ground.

Specification : continuity ( below 1.0Q )

4. Is the measured resistance within the specification?
YES
» Go to "Component Inspection”.

» Repair open or poor connection in ground circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  easrrs20
1. Check Resistance of CKPS component
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect CKPS connector.

3) Check resistance between CKPS connector terminal 2 and 3 at component side.

Specification : 860 £10% (207T)
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EGNGO006B

4) Is the measured resistance within the specification?

YES

» Go to "Check short to ground in CKPS component" as follows.

» Replace CKPS and go to "Verification of Vehicle Repair".
2. Check short to ground in CKPS component
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect CKPS connector.

3) Check resistance between CKPS connector terminal 1 and 3 at component side.

Specification : Discontinuity (Infinite Q)

EGNGO006C

4) Is the measured resistance within the specification? (Is the inside of component insulated correctly?)

YES

» Go to "Check CKPS waveform".

» Replace CKPS and go to "Verification of Vehicle Repair".
3. Check CKPS waveform
1) IG KEY "OFF", ENGINE "OFF".
2) Connect CKPS connector.

3) Connect Oscilloscope to CKPS connector terminal 2.
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4) Check if CKPS waveform is outputted correctly as cranking or turning engine on.

Specification : Refer to "Signal waveform & data" of "General Information".

5) Is CKPS waveform outputted correctly?

YES

» Go to "Verification of Vehicle Repair".

» Replace CKPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  epsesss

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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RANGE/PERFORMANCE

DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  esssae

Refer to DTC P0335.

GENERAL DESCRIPTION  e7spooes

Refer to DTC P0335.

DTC DESCRIPTION  ecaszsps

P0336 is set when 1). engine speed detected by CKPS is above 6000RPM, or 2). CKPS signal pulse is abnormal. For
repair, check temporary poor connection in CKPS circuit, component failure or deformation of tone wheel.

DTC DETECTING CONDITION  earacees

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions e Engine running

» Engine speed sensed at CKPS above 6000RPM

Fuel Limit NO
MIL YES

Thresholdvalue » Abnormal crank signal pulse
DiagnosticTime * Immediately
Fuel Cut YES
Fail Safe EGR Off NO

* CKPS circuit

e CKPS component

¢ Abnormal deformation of
Crank Shaft tone wheel

SPECIFICATION  eacrr7es

Refer to DTC P0335.

SCHEMATIC DIAGRAM  eorsas6

Refer to DTC P0335.

SIGNAL WAVEFORM AND DATA  esaszera

Refer to DTC P0335.

MONITOR SCANTOOL DATA  esieccap

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0335.

ES5A8D1BE
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SIGNAL CIRCUIT INSPECTION  ee1seass

1. Check signal circuit voltage

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect CKPS connector.
IG KEY "ON".

Measure the voltage of CKPS connector terminal 2 and 3.

Specification : 2.4V~2.6V

5)

Is the measured voltage within the specification?
YES

P Go to "3.Check short between signal circuits."

P Go to "2.Check open in signal circuit" as follows.

2. Check open in signal circuit

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect CKPS connector and ECM connector.
Check continuity between CKPS connector terminal 2 and ECM connector terminal 12(A/T),27(M/T).

Check continuity between CKPS connector terminal 3 and ECM connector terminal 27(A/T),12(M/T).

Specification : continuity ( below 1.0Q )

5)

Is the measured resistance within the specification?
YES
» Go to "3. Check short between signal circuits".

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

3. Check short between signal circuits

1)

2)

IG KEY "OFF", ENGINE "OFF".

Disconnect CKPS connector and ECM connector.

3) Check continuity between CKPS connector terminal 2 and 3.

Specification : Discontinuity ( Infinite Q )

4)

Is the measured resistance within the specification?
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YES

» Go to "4. Check short to ground in signal circuit" as follows.

» Repair short between signal circuits and go to "Verification of Vehicle Repair".
4. Check short to ground in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect CKPS connector and ECM connector.

3) Check continuity between CKPS connector terminal 1(shield ground) and 2,3(crank signal)

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES
» Go to "Ground Circuit Inspection”.
» Repair the short between signal circuit and shield ground and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  esiss6rc

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect CKPS connector.

3. Check continuity between CKPS connector terminal 1(shield ground) and chassis ground.

Specification : continuity ( below 1.0Q )

4. Is the measured resistance within the specification?
YES
» Go to "Component Inspection”.

» Repair open or poor connection in ground circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esrsssi0
1. Check Resistance of CKPS component
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect CKPS connector.

3) Check resistance between CKPS connector terminal 2 and 3 at component side.
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Specification : 860R £10% (207C)

i 2 3
===

@

4) Is the measured resistance within the specification?

EGNG006B

YES

» Go to "Check short to ground in CKPS component"” as follows.

P Replace CKPS and go to "Verification of Vehicle Repair".
2. Check short to ground in CKPS component
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect CKPS connector.

3) Check resistance between CKPS connector terminal 1 and 3 at component side.

Specification : Discontinuity (Infinite Q)

EGNGO006C

4) Is the measured resistance within the specification? (Is the inside of component insulated correctly?)

YES

» Go to "Check CKPS waveform".

P Replace CKPS and go to "Verification of Vehicle Repair".

3. Check CKPS waveform

1) 1G KEY "OFF", ENGINE "OFF".
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2) Connect CKPS connector.

3) Connect Oscilloscope to CKPS connector terminal 2.

4) Check if CKPS waveform is outputted correctly as cranking or turning engine on.

Specification : Refer to "Signal waveform & data" of "General Information".

5) Is CKPS waveform outputted correctly?

YES

» Go to "Verification of Vehicle Repair".

» Replace CKPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR eserne

Refer to DTC P0335.
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DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  esi7p20s

EGNGOO05I

GENERAL DESCRIPTION  eessrcso
Cam Shaft Position Sensor(CMPS) is hall sensor type. Sensing the teeth attatch at the end of exhaust cam shaft, CMPS
detects rotation of Cam shaft (1 signal per 1 lotation)As Cam shaft rotates once while Crank shaft does twice, CMPS

referrence point generates once while CKPS’ do twice.As this signal inputted to ECM, it distinguishes crank angle and the
cylinder which requires fuel injection in order to determine injection sequence and duration.

DTC DESCRIPTION  essosse

P0340 is set when CKPS signal is outputted while CMPS signal does not generate for more than 0.7 sec.. This code is
due to the failure relevant to CMPS related circuit and sensor component.

DTC DETECTING CONDITION  e7gesoss

Item Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions < Engine running(during accelerating)

« CKPS signal is outputted while CMPS signal
does not generate.

DiagnosticTime » 700ms » CMPS circuit
* CMPS component
Fuel Cut NO

ThresholdValue

EGR Off NO Engine does not turn "ON"
Fuel Limit YES at starting.

MIL YES

Fail Safe
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SPECIFICATION  eccrarso
Output Signal : LOW Signal HIGH Signal
Sensor Type Characteristic Air Gab Detecting Voltage Detecting Voltage
Hall effect type OvV~5V Digital signal 1.25mm below 2.0V above 3.8V
output
SCHEMATIC DIAGRAM  e2ss2e0e
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C105 CMPS cioi-1 ECM Terminal Connected to Function
1 C142 J/C terminal 9 Sensor power
2 20. Sensor ground 2 C101-1 terminal 50 Sensor signal
@ H 1 50. Sensor signal 3 C101-1 terminal 20 Sensor ground

—— 15A INJ FUSE (Main relay power)

[HARNESS CONNECTOR]

C105 CMPS C101-1 ECM

[94]93[92]91[o0]so[ss[87]86[es]s4[83[s2[8 1[s0]79[78[77]76[75]74] 73 H
[72l71[7dleolesle7les 5 64]63]62]6 1l 0l59[58]5756]55]54]53]52[ 51
1 ] [4]3]

[50Jas]48[47]46]45la4]43]42]41]4039]38[37]36]35[34]33]32[31[30] 29] ..
[esl27elzsiz4lealzlzofisfis[1 7 [ieis[14[1a[2fi 1[0 o8] 7 | L2

C101-2 ECM

EGNGO005J
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SIGNAL WAVEFORM AND DATA  cocazsce
pt SN 2005 SEI20U o 2oy FENS [N zev

...... : ......5......;....CMRS...[ef.erence pomt

CKPS rference pomt

ﬂ [zoom| [curs | [MEMO] IﬁEcnl |HEHU| HOLD Iéooﬁl |'cu1'13 |'|r11'3no'| IﬁEdnl '| HENU '|
| Fig.1| | Fig.2 |

Fig.1) This shows waveform of Crank Shaft Position Sensor and Cam Shaft Position Sensor simulatneously.
The middle area indicates reference points of Crank Shaft Position Sensor and Cam Shaft Position Sensor.

Fig.2) Crank Shaft Position Sensor and Cam Shaft Position Sensor signal are measured simultaneously.
Cam Shaft Position Sensor signal is outputted once when Crank Shaft Position sensor signal is outputted twice.
LOW and HIGH output of Cam Shaft Position sensor reference point is detected at Crank Shaft Position sensor reference

point.
(' Injection sequence is determined based on LOW and HIGH signal of Cam Shaft Position Sensor reference point as

detecting cylinder position.)
EGNGOO05K

% SIGNAL ANALYSIS

Falling edge

5.0V
A High-signal detecting range
38Vfp---"---—-————- T—-—--- *H - ----—-—"—-—"—-—"——-—-——--

Hysteresis range
20V~~~ - ===
Rising edge
|

Vo Low-signal detecting range

0.0V

T

EGNGOO05L

1. ECM recognizes HIGH signal as LOW signal when CMPS signal drops below 2.0V and LOW signal as HIGH signal
when CMPS signal rises above 3.8V.

2. VO - the Minimum voltage of LOW signal does not drop below 0.0V due to the hall sensor inside resistance. When
the Minimum voltage of LOW signal is above 0.6V during signal waveform inspection, check excessive resistance
inside of CMPS component or in ground circuit.

MONITOR SCANTOOL DATA  er220689

1. Connect Scantool to Data Link Connector (DLC).
2.  Warm engine up to normal operating temperature.

3. Turn "OFF" electrical devices and A/C.
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4. Monitor "ENGINE SPEED SENSOR" parameter on the Scantool.

Specification : 800+50RPM at idle

1.2 CURRENT DAaTA 48,54
&
* |[FUEL PRESSURE MEASURED 28.2 MPa
* |RAIL PRESS. REGULATOR1 22.7 %
* |AIR MASS PERCYLINDER 359. 7ng/st
* |[EGR ACTUATOR 6.8 %
* |WATER TEMP.SENSOR 94.3 °C
% |ACCEL PEDAL SENSOR 1 725 nU
* |BOOST PRESSURE SENSOR 1815 hPa
Y ENGINE SPEED SENSOR 794 rpn |k
¥
[FI1x | [FULL| |GRPH| [RCRD |

Fig.1) Check "ENGINE SPEED SENSOR" parameter carefully after warming engine up, also check engine stall and rpm instability
or engine shut down.

EGNGO005M

TERMINAL AND CONNECTOR INSPECTION  ecosassr

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eosssp22

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect CMPS connector.

3. 1G KEY "ON".
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4. Measure the voltage of CMPS connector terminal 1.

Specification : 11.0V~13.0V ( Main relay "ON" power )

5. Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection".

» Repair open in Main relay power circuit and fuse, and go to "Verification of Vehicle Repair".

[Check open in Engine room junction box 15A INJ and related circuit.]

% If the fuse is damaged again after replacing the damaged fuse, repair short to ground in Main relay power circuit.

SIGNAL CIRCUIT INSPECTION  eoissrcs
1. Check CMPS signal voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect CMPS connector.

3) IG KEY "ON".

4) Measure the voltage of CMPS connector terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

» Go to "Ground Circuit Inspection”.

» Go to "Check open in signal circuit" as follows.
2. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect CMPS connector and ECM connector.

3) Check continuity between CMPS connector terminal 2 and ECM connector terminal 50.

Specification : continuity ( below 1.0Q )

4) Is the measured resistance within the specification? (Is continuity confirmed?)

YES

» Go to "Check short to ground in signal circuit" as follows.
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» Repair open in the circuit between CMPS connector terminal 2 and ECM connector terminal 50 and go to
"Verification of Vehicle Repair".

Check short to ground in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect CMPS connector and ECM connector.

3) Check continuity between CMPS connector terminal 2 and chassis ground.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES

» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  ereosre7

IG KEY "OFF", ENGINE "OFF".

Disconnect CMPS connector.

IG KEY "ON".

Check the voltage of CMPS connetor terminal 2. [ TEST "A" ]

Check the voltage between CMPS connetor terminal 2 and 3. [ TEST "B" ]
(terminal 2 : Check + prove , terminal 3 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6.

Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eeeos200

1.

Cam shaft detecting teeth inspection

1) 1G KEY "OFF", ENGINE "OFF".
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2) Disconnect CMPS connector.
3) Disconnect CMPS.
4) Check the condition of Cam shaft detecting teeth through CMPS mounting hall.

5) Is abnormal deformation of Cam shaft detecting teeth found?

YES

P Replace Cam shaft assy’ or Cylinder head assy’ and go to "Verification of Vehicle Repair".

» Go to "CMPS waveform Inspection” as follows.
2. CMPS waveform inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Connect CMPS connector.
3) Connect Oscilloscope to CMPS connector terminal 2.

4) Monitor if CMPS waveform is outputted normally as cranking or turning engine "ON".

Specification : Refer to "Signal waveform & Data" of "General Information".

5) Is CMPS waveform displayed correctly?

YES

» Go to "Verification of Vehicle Repair".

» Replace CMPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esssocss

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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DTC P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE (BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  eosesee

Refer to DTC P0340.

GENERAL DESCRIPTION  ensoessr

Refer to DTC P0340.

DTC DESCRIPTION  esacasar

P0341 is set when CMPS reference point is detected more or less than twice while CKPS reference point is recognized
4 times. This code is due to temporary poor connection or short to ground in CMPS circuit. CMPS component failure.

DTC DETECTING CONDITION  eiziea1a

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions « Engine running(during accelerating)

When RPM from CMPS correlates with RPM
from CKPS abnormally.

Crank Shaft 4 rotation * CMPS circuit

¢ CMPS component
Fuel Cut YES
EGR Off YES
Fuel Limit NO
MIL NO

ThresholdValue

DiagnosticTime

Fail Safe

SPECIFICATION  eozessor

Refer to DTC P0340.

SCHEMATIC DIAGRAM  ez6728c7

Refer to DTC P0340.

SIGNAL WAVEFORM AND DATA  esescooz

Refer to DTC P0340.

MONITOR SCANTOOL DATA  eserozro

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  essossar

Refer to DTC P0340.
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POWER CIRCUIT INSPECTION  esrsocro

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect CMPS connector.
3. IG KEY "ON".

4. Measure the voltage of CMPS connector terminal 1.

Specification : 11.0V~13.0V ( Main relay "ON" power )

5. Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection".

» Repair open in Main relay power circuit and fuse, and go to "Verification of Vehicle Repair".
[Check open in Engine room junction box 15A INJ and related circuit.]
% If the fuse is damaged again after replacing the damaged fuse, repair short to ground in Main relay power circuit.

SIGNAL CIRCUIT INSPECTION  e237enon
1. Check CMPS signal voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect CMPS connector.

3) IG KEY "ON".

4) Measure the voltage of CMPS connector terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Ground Circuit Inspection”.

» Go to "Check open in signal circuit" as follows.
2. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect CMPS connector and ECM connector.

3) Check continuity between CMPS connector terminal 2 and ECM connector terminal 50.

Specification : continuity ( below 1.0Q )
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4) Is the measured resistance within the specification? (Is continuity confirmed?)
YES

» Go to "Check short to ground in signal circuit" as follows.

» Repair open in the circuit between CMPS connector terminal 2 and ECM connector terminal 50 and go to
"Verification of Vehicle Repair".

3. Check short to ground in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect CMPS connector and ECM connector.

3) Check continuity between CMPS connector terminal 2 and chassis ground.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES

» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  e2us617

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect CMPS connector.

3. IG KEY "ON".

4. Check the voltage of CMPS connetor terminal 2. [ TEST "A" ]

5. Check the voltage between CMPS connetor terminal 2 and 3. [ TEST "B" ]
(terminal 2 : Check + prove , terminal 3 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".
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COMPONENT INSPECTION  escrsaas
1. Cam shaft detecting teeth inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect CMPS connector.
3) Disconnect CMPS.
4) Check the condition of Cam shaft detecting teeth through CMPS mounting hall.

5) Is abnormal deformation of Cam shaft detecting teeth found?

YES

» Replace Cam shaft assy’ or Cylinder head assy’ and go to "Verification of Vehicle Repair".

» Go to "CMPS waveform Inspection” as follows.
2. CMPS waveform inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Connect CMPS connector.
3) Connect Oscilloscope to CMPS connector terminal 2.

4) Monitor if CMPS waveform is outputted normally as cranking or turning engine "ON".

Specification : Refer to "Signal waveform & Data" of "General Information".

5) Is CMPS waveform displayed correctly?

YES

» Go to "Verification of Vehicle Repair".

» Replace CMPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  e7eces2

Refer to DTC P0340.
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IDTC P0381 GLOW INDICATOR LAMP - CIRCUIT MALFUNCTION

COMPONENT LOCATION  eatescac

EGNGO0070

GENERAL DESCRIPTION  espoceaa

Heating combustion chamber, glow plug increases fuel ignitibility and makes fuel foggy state easily when engine is cold.
Thus, glow plug makes engine starting easily and decreases exhaust gas produced just after turning engine on when
engine is cold.ECM controls operation and operating duration of glow plug relay which supplies power to glow plug with
ECTS signal, battery voltage and IG KEY ON signal.Through glow lamp in cluster, ECM let drivers know if glow plug is
ON.

DTC DESCRIPTION  esss2pss

P0381 is set when 1)excessive voltage is detected or 2)no current is detected like open or short to ground in glow lamp
control circuit for more than 1 sec. at glow lamp ON condition. This code is due to open in glow lamp control circuit or
internal open in filament of glow lamp component.

DTC DETECTING CONDITION  e7a7ecae

Item Detecting Condition Possible Cause

DTC Strategy » Voltage monitoring

* IG KEY "ON" (monitoring only performed within

Enable Conditions : -
lamp operating condition)

» short to battery

Thresholdvalue » Short to GND, Wiring open

. - * Open in glow lamp
DiagnosticTime * 1.0 sec. * Glow lamp circuit

Fuel Cut NO
EGR Off NO
Fuel Limit NO

MIL NO

Fail Safe
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SCHEMATIC DIAGRAM

EFB675FD

[CIRCUIT DIAGRAM]

[CONNECTOR INFORMATION]

M09 Cluster c101-2 ECM Terminal Connected to Function
/_\ MO09-1 terminal 11| 10A Cluster FUSE IG power
M09-1] 11 7 [ M09-3 MO09-3 terminal 7 | C101-2 terminal 69| Glow lamp control
69. Glow lamp control
N\
Glow lamp
10A Cluster FUSE (IG power)
[HARNESS CONNECTOR]
[T—T]
I =7 1 1 ]
*|*|8|7|6|5|4|*|*|* *|7| |*|4|3|2|1
I I
|I20|19|18|17|16|15|14|13|12|11I| |16|15|1 | *|12|11|1o| 9|
MO09-1 M09-3

o o o O
[60[59[58[57]56]55[54]53[52[5 1[50[49 48] 47[ 46
45]44}43]42]a1]40[39[38[37]36] 35] 34 |33 32 31]

 — ]

[ — [ ]

194193]92(91[90]89]88|87|86/85

[r2l71[7olegleele7leslesle4l63l62]
[sofaslaga746l45la4l3]a2l41]4do]38]37[3e[35[3433]32131[30] 29]
[28[27]26]25)24 2322 2 120 2[i[io[e[8] 7

84183(82{81)

o[z el7el77[76l75]74[ 73
leojsofs8[s7l56[s55[54}53]52] 51]
| I—

19[18]17[16[15[14[13[1

5]
HE

C101-1 ECM

C101-2 ECM

MONITOR SCANTOOL DATA

E18DB7A2

1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

Select "ACTUATION TEST" parameter on the scantool.

EGNGO007P

specification : Lamp turns ON at ACTUATION TEST of Glow lamp.
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1.5 ACTUATION TEST 18-17

GLOW LAMP

DUBRATION UNTIL STOP KEY

METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF ¥YO0U ARE READY *

[sTRT | [STOP|

Fig.1) Diagnosing problem is convenient through ACTUATION TEST of glow lamp.

EGNGO007Q

TERMINAL AND CONNECTOR INSPECTION  essacsas

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Control Circuit Inspection”.

CONTROL CIRCUIT INSPECTION  es211rss
1. Check voltage in control circuit

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect ECM connector.

3) IG KEY "ON".

4) Measure the voltage of terminal 69 of ECM connector.
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Specification : 10.8V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "2. Grounding test of glow lamp control circuit".

P Check filament of glow lamp. ( Refer to Component Inspection)
2. Grounding test of glow lamp control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM connector.
3) IG KEY "ON".

4) Ground ECM connector terminal 69 to chassis ground.

specification : Glow lamp turns ON.

5) Does glow lamp turn ON?

YES
» Go to "Verification of Vehicle Repair".

» Repair short to battery in glow lamp control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eosoecor
1. IG KEY "OFF", ENGINE "OFF".

2. Dismount cluster and disconnect glow lamp.
3. Check filament of glow lamp.

4. supply 12V to glow lamp to turn lamp ON.

specification : Lamp turns ON when 12V is supplied.

5. Does glow lamp turn ON?
1)
YES
» Go to "Verification of Vehicle Repair".

» Replace glow lamp and go to "Verification of Vehicle Repair".
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VERIFICATION OF VEHICLE REPAIR eseoisis

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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DTC P0489 EXHAUST GAS RECIRCULATION CONTROL CIRCUIT LOW
VOLTAGE

COMPONENT LOCATION  ess27a7s

ot B

AN A‘n Electric E EGR control valve

m. =
@ g )\\ _/A
wg-.i\‘,"? ;M' ﬁ‘t =

’Q = ’\ &=
u‘ & "._-V/A

CL, g

EGNGO004V

GENERAL DESCRIPTION  eepsiese

Receiving ECM signal, linear solenoid type electronic EGR actuator operates Electric EGR control valve directly. ECM
performs EGR system feed back control with the information of measured mass air flow (The role of MAFS in diesel
engine is different from gasoline engine. Fuel injection quantity is decided by MAFS signal in gasoline engine.)When EGR
gas(contains no oxygen) flowing into combustion chamber increases, the air passing through MAFS(contains oxygen)
decreases. Thus, with the output signal change of MAFS accompanied by Electric EGR control valve actuation, ECM
determine the amount of recirculated EGR gas quantity.

NOTE

NOXx is produced from the reaction of nitrogen and oxygen. Controlling EGR gas(contains no oxyger) which is recir-
culated to combustion chamber, if least intake air required for complete combustion flows into combustion chamber,
NOx decreases because there is no supplementary oxygen to react with nitrogen.

EGNGO004W
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DTC DESCRIPTION  eirse004

P0489 is set when '0’A is detected in Electric EGR control valve circuit for more than 0.5 sec.. This code is due to open
or short to ground in Electric EGR control valve circuit or internal open in Electric EGR control valve component.

DTC DETECTING CONDITION

E295D65E

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions » Engine run
ThresholdValue  short to GND, wiring open _
- — + Electric EGR control
DiagnosticTime * 500ms valve circuit
Fuel Cut NO * Electric EGR control valve
component
. EGR Off YES
Fail Safe
Fuel Limit NO
MIL YES
SPECIFICATION  e1119850
Electric EGR control vavle Electric EGR control vavle Electric EGR control vavle

component resistance

operating Hz

operating duty

14.7 ~ 16.1Q (20C)

142Hz

5%(closed)~39%(opened)

SCHEMATIC DIAGRAM  eonsenz2

[CIRCUIT DIAGRAM]
C137 Electric EGR control valve

1

C101-1 ECM

[CONNECTOR INFORMATION]

=2

[HARNESS CONNECTOR]

59. Electric EGR control
valve control

15A INJ FUSE (Main relay power)

60]5958|57|56[55/54[53|52|51 5049 [48| 47 | 46
45)44|43|42]41]40]39]38|37|36] 35|34 | 33[ 32|31

C137 Electric EGR control valve

C101-1 ECM

Terminal Connected to Function
1 C101-1 terminal 59 | Electric EGR control valve control
2 C142 J/C terminal 7 15A Main relay power

[271[7ledesle7lesleslea[esle2l61}

m— N s—
[pofac]4gfa7|4s|asfaaas|42i41]4fao]

C101-2 ECM

EGNG004X
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SIGNAL WAVEFORM AND DATA  esz0ss20

FR [ 2.8 V CHEB 58UV rR N zev BEEERE CHBS5.8U
MIN:- 35.8mU AVE: 13.5 VU HAX: 15.1 V MIN: 178.8mU AUE: 8.9 U HAX: 15.3 U
FREQ: 156.25 Hz DUTY: 91% FREQ: 153.85 Hz DUTY: 58 %

et I e T T L e WIN Y

4 P N O S N I WD I
| %) [zoon| [curs | [nEMO] [RECD ]| [MENU] r—ﬁ [zoon| [curs | [mEMo | [RECD] [MENU]
| Fig.1 | | Fig.2 |

Fig.1) Approx. 6% duty signal waveform of Electric EGR control valve (with EEGR valve closed)
Fig.2) Approx. 40% duty signal waveform of Electric EGR control valve(with EEGR valve opened)

EGNGO004Y

NOTE
The output of approx. 6% duty is mainly for the diagnosis of Electric EGR control valve circuit than actuating EEGR.
MONITOR SCANTOOL DATA  ezranor
1. Connect scantool to Data Link Cable. (DLC)
2. Warm engine up to normal operating temperature.
3.  Turn "OFF" electrical devices and A/C.

4. Monitor "AIR MASS PERCYLINDER" parameter on the Scantool.

Specification : When Electric EGR control valve does not operate 6% duty) at idle : 340mg/st + 50 mg/st
When Electric EGR control valve operates(Approx. 50% duty) at idle : 200ms/st £ 50 mg/st
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FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION

1.

POWER CIRCUIT INSPECTION

1.

1.2 CURRENT DATA 1254 1.2 CURRENT DATA 1254
A A
% |FUEL PRESSURE-TARGET 28.5 MPa % |FUEL PRESSURE-TARGET 28.5 MPa
* |[FUEL PRESSURE MEASURED 28.5 MPa | % |[FUEL PRESSURE MEASURED 28.5 MPa | g
S BAIR MASS PERCYLINDER  359.7mg/s e AIR MASS PERCYLINDER 192, ?ng/s
% |AIR TEMPERATURE SENSOR 38.6 °C % |AIR TEMPERATURE SENSOR 39.4 °C
% |EGR ACTUATOR 6.8 % % |[EGR ACTUATOR 56.6 %
% |ACCEL PEDAL SENSOR 8.8 % % |ACCEL PEDAL SENSOR 8.8 X
% [ENGINE SPEED SENSOR 794 rpn % |[ENGINE SPEED SENSOR 794 rpn
CALCULAT . LOAD VALUE. CALCULAT . LOAD VALUE.
Y Y
[FI¥ | [FULL ] |GRPH| [RCRD| [FIX | [FULL] |GRPH| | RCRD|
| Fig.1| | Fig.2

(Electric EGR control valve 6% duty)

(Electric EGR control valve approx. 50% duty)

Fig.1) Check if "AIR MASS PERCYLINDER"l is 340mg/st £ 50mg/st without EEGR operation at warm idle

Fig.2) Check if "AIR MASS PERCYLINDER"l is 200mg/st £ 50mg/st with EEGR operation at warm idle

E7AA7A35

* Electric EGR control valae operates as decelerating after rapid acceleration when idle EEGR does not operate, Electric
EGR control valve operating duty decreases as time goes by. This controlling process lasts for about 3 min. and Electric
EGR control valve turns "OFF" (duty 6% ) after 3 min..

EGNGO12R

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damge of component.

Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

E244A549

Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF".
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2) Disconnect Electric EGR control valve connector
3) IG KEY "ON"

4) Measure the voltage of terminal 2 of Electric EGR control valve connector

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

» Go to "Control Circuit Inspection”.

» Repair E/R FUSE & RELAY BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  essi64s0

1. Check control circuit monitoring voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Electric EGR control valve connector.
3) IG KEY "ON".

4) Measure the voltage of terminal 1 of Electric EGR control valve connector.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2. Check open in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Electric EGR control valve connector and ECM connector.

3) Check continuity between Electric EGR control valve terminal 1 and ECM connector terminal 59.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
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YES

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

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

COMPONENT INSPECTION  eo144p6s

1.

Check Electric EGR control valve component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Electric EGR control valve.

3) Measure the resistance between Electric EGR control valve component terminal 1 and 2.

Specification : 14.7 ~ 16.1Q (20T)

@

4) s Electric EGR control valve component resistance within the specification?

EGNGO005C

YES

» go to "Verification of Vehicle Repair".

» Replace Electric EGR control valve and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eampsess

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?
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YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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DTC P0490 EXHAUST GAS RECIRCULATION CONTROL CIRCUIT HIGH
VOLTAGE

COMPONENT LOCATION  e7rerass

Refer to DTC P0489.

GENERAL DESCRIPTION  eusrcie

Refer to DTC P0489.

DTC DESCRIPTION  essos42e

P0490 is set when excessive current is detected in Electric EGR control valve circuit for more than 0.5 sec.. This code is
due to short to battery in Electric EGR control valve control circuit or internal short in Electric EGR control valve compo-
nent.

DTC DETECTING CONDITION  easapsee

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions e Engine run
ThresholdValue » Short to battery .
- — * Electric EGR control
DiagnosticTime * 500ms valve circuit
Fuel Cut NO * Electric EGR control valve
component

EGR Off YES
Fuel Limit NO
MIL YES

Fail Safe

SPECIFICATION  es7a4001

Refer to DTC P0489.

SCHEMATIC DIAGRAM  espssesp

Refer to DTC P0489.

SIGNAL WAVEFORM AND DATA  ezos2se0

Refer to DTC P0489.

MONITOR SCANTOOL DATA  eszorerc

1. Connect scantool to Data Link Cable. (DLC)
2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "AIR MASS PERCYLINDER" parameter on the Scantool.
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Specification : When Electric EGR control valve does not operate 6% duty) at idle : 340mg/st + 50 mg/st
When Electric EGR control valve operates(Approx. 50% duty) at idle : 200ms/st £ 50 mg/st

1.2 CURRENT DAT#A 12,54 1.2 CURRENT DAT#A 12/54
Fy 'y
* |[FUEL PRESSURE-TARGET 28.5 MPa * |[FUEL PRESSURE-TARGET 28.5 MPa
* [FUEL PRESSURE MEASURED 28.5 MPa |g * FUEL PRESSURE MEASURED 28.5 MPa |g
EAAIR HASS PERCYLINDER 399. Png/s EMAIR MASS PERCYLINDER 192. 7ng/s
* |AIR TEMPERATURE SENSOR 38.6 °C * |AIR TEMPERATURE SENSOR 39.4 °C
* [EGRE ACTUATOR 6.8 X% * [EGE ACTUATOR 56.6
* |ACCEL PEDAL SENSOR a.a * |ACCEL PEDAL SENSOR a.8
* |[ENGINE SPFEED SENSOR 794  rpn ¥ [ENGINE SPEED SENSOR 794 rpn
CALCULAT . LOAD VALUE. CALCULAT . LOAD VALUE.
¥ Y
[FIX | [FULL] [GRPH| | RCRD| [FIX | [FULL] | GRPH| | RCRD |
| Fig.1 | | Fig.2 |

Fig.1) Check if "AIR MASS PERCYLINDER"l is 340mg/st £ 50mg/st without EEGR operation at warm idle
(Electric EGR control valve 6% duty)

Fig.2) Check if "AIR MASS PERCYLINDER"I is 200mg/st = 50mg/st with EEGR operation at warm idle
(Electric EGR control valve approx. 50% duty)

# Electric EGR control valae operates as decelerating after rapid acceleration when idle EEGR does not operate, Electric
EGR control valve operating duty decreases as time goes by. This controlling process lasts for about 3 min. and Electric
EGR control valve turns "OFF" (duty 6% ) after 3 min..

EGNGO12R

TERMINAL AND CONNECTOR INSPECTION k2489677

Refer to DTC P0489.

POWER CIRCUIT INSPECTION  &rrzrar

1. Check power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Electric EGR control valve connector
3) IG KEY "ON"

4) Measure the voltage of terminal 2 of Electric EGR control valve connector

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair E/R FUSE & RELAY BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".
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CONTROL CIRCUIT INSPECTION  erssaas

1. Check control circuit monitoring voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Electric EGR control valve connector.
3) IG KEY "ON".

4) Measure the voltage of terminal 1 of Electric EGR control valve connector.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2. Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Electric EGR control valve connector and ECM connector.

3) Check continuity between Electric EGR control valve terminal 1 and ECM connector terminal 59.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES
» Repair short to ground and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  ecsizscr

1. Check Electric EGR control valve component resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Electric EGR control valve.

3) Measure the resistance between EGR actuator component terminal 1 and 2.

Specification : 14.7 ~ 16.12 (207C)
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@

4) Is Electric EGR control valve component resistance within the specification?

EGNGO005C

YES

» Go to "Verification of Vehicle Repair".

P Replace Electric EGR control valve and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  e7scosu

Refer to DTC P0489.
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IDTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE

COMPONENT LOCATION  esoreatr

EGNGO11R

GENERAL DESCRIPTION  es220010

<MIT >

Vehicle Speed Sensor(VSS) is hall sensor type and senses the rotating speed of differential gear mounted on
transaxle.Comparing engine speed with vehicle speed calculated based on vehicle speed sensor signal, ECM recognizes
engaged gear. And based on the information about engaged gear, ECM performs optimum fuel injection quantity
correction. VSS signal is also used in speed meter of cluster, aircon control module, BCM, etc.

<AIT>

Any seperate vehicle speed sensor is not installed in auto transaxle vehicle. Therefore, instead of using sensor signal, A/T
vehicle calculates vehicle speed through the signals from "INPUT SPEED SENSOR" and "OUTPUT SPEED SENSOR"
which are installed in auto transaxle.Through E152 connector terminal 53, vehicle speed which is calculated in TCM is
used at ECM, cluster, Aircon control module, BCM, etc.

DTC DESCRIPTION  ezeeccos

P0501 is set when 1)vehicle speed below 13.8Km/h is detected for more than 1 sec. at above 4000RPM and above 38.5
cc of fuel injection quantity or 2)above 240Kph is detected for more than 0.5 sec.
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DTC DETECTING

CONDITION E7840B6E

Item

Detecting Condition

Possible Cause

DTC Strategy

« Signal monitoring

Enable Conditions

e During driving

ThresholdValue

* Vehicle speed calculated by ECM is above
240Kph for more than 0.5 sec.

* When vehicle speed below 13.8Km/h is detected
for more than 1.0 sec. at above 4000RPM and
above 38.5mcc of fuel injection quantity.

DiagnosticTime

+ Refer to threshold Value

* Vehicle speed sensor circuit
* Vehicle speed sensor

component
Fuel Cut NO  Clutch error monitoring
inhibited
EGR Off NO  Cruise control deactivated
Fail Safe Fuel Limit NO (for Cruise control option
applied vehicle)
MIL NO * Idle correction deactivated
at low battery voltage
SPECIFICATION  ersaze07
Sensing Type LOW Signal Voltage HIGH Signal Voltage Signal Duty
M/T : Hall sensor typeA/T o
- driven by TCM below 1.5V above 3.5V 50+5%
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EFE1C228
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Cluster C122 Vehicle Speed Sensor
IM/T] BOM : g .
Data Link Connector Terminal Connected to Function
€122 Vehicle Speed Sensor A/C control mOdU|eC101 » ECM 1 G102 ground point Chassis Ground
2 I/P-E terminal 4 IG Power
2
= 3 3 C101-2 terminal 75 VSS signal
.°| H 75.VSS control
= L E152 TCM
Terminal Connected to Function
49 EC103 terminal 75 VSS signal

IG Power (10A TCU FUSE)

[A/T] Cluster
BCM
INPUT Speed sensor E152 TCM R/%aclcglnnttolc?nnondelj:aor
C101-2 ECM
VSS 53 75.VSS signal
OUTPUT Speed sensor | signal output

[HARNESS CONNECTOR]

000
JIN. I\

C122 Vehicle Speed Sensor

293313453

ofidharshiefihefidodprlochdpd 5 | 4 O

P1152199

631646 66789 71[7d7d74l

—T

|s|7|s|9|1o|11
125262
4. 54

|-

E152 TCM

III@@I@EE@I 60 @IEIIE!II-

— N —
I!EEEIIEE!!I!IE 9]
24 |

IIIIEII-

9[18]17]16[15]14[13[12]

C101-1 ECM

2 i

C1

01-2 ECM

EGNGO011S
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SIGNAL WAVEFORM AND DATA  ecsesoss

FE MR zev I EEE cHBB.5V

_m |200ﬁ| |'cu1'13 |'|r1i:r10'| |ﬁEdn| '| HENU '|
| Fig.1|

Fig.1) This is the signal waveform of vehicle speed sensor. Digital waveform, LOW 0.8V, HIGH : 10V with 50% duty is outputted.
ECM detects vehicle speed, sensing this ON-OFF period (Hz).

EGNGO11T

MONITOR SCANTOOL DATA  ezir00r0

1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.
3.  Turn "OFF" electrical devices and A/C.

4. Monitor "VEHICLE SPEED SENSOR " parameter on the Scantool.

specification : current vehicle speed is displayed.

1.2 CURRENT DATA 45/54
i
* |[FUEL PRESSURE MEASURED 28.5 MPa
* |AIR MASS PERCYLINDER  359.7mg/st
* |[EGR ACTUATOR 6.8 %
% |ACCEL PEDAL SENSOR 8.8 %
tJUEHICLE SPEED SENSOR 8  keh
* |[ENGINE SPEED SENSOR 794 rpn
WATER TEMP.SENSOR .
CLUTCH SWITCH
Y
[FI® | [FULL| |GRPH| [RCRD |
| Fig.1.

Fig.1) Check if current vehicle speed is same as vehicle speed displayed on the Scantool.

EGNGO011U

TERMINAL AND CONNECTOR INSPECTION  eoss17ar

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.
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2.

Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» with M/T : Go to "Power Circuit Inspection”.
» with A/T : Go to "Signal Circuit Inspection”.

POWER CIRCUIT INSPECTION  ecreesos

1.

Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect Vehicle Speed Sensor connector.
3) IG KEY "ON".

4) Measure the voltage of VSS connector terminal 2.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES
» Go to "Signal Circuit Inspection”.

» Repair In-pannel junction box 10A ECU fuse and related circuit, and related circuit and go to "Verification of
Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  esrzases

[ WITH M/T ]

1.

Check signal circuit voltage at sensor side
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect VSS connector.

3) IG KEY "ON".
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4) Measure the voltage of VSS connector termianl 3.

Specification : 8.0V~11.5V

5) Is the measured voltage within the specification?
YES

» Go to "2.Check open in signal circuit at ECM side".

» Repair poor connection or open in joint connector EC103 terminal 12 related circuit and go to "Verification of
Vehicle Repair".

[ WITH A/T ]

2. Check signal circuit voltage at TCM side
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect TCM connector.
3) IG KEY "ON".

4) Measure the voltage of VSS connector terminal 53.

Specification : 8.0V~11.5V

5) Is the measured voltage within the specification?
YES

P Go to "2.Check open in signal circuit at ECM side".

P Repair poor connection or open in joint connector EC103 terminal 12 related circuit and go to "Verification of
Vehicle Repair".

3. Check open in signal circuit at ECM side
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect VSS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of ECM connector terminal 75.

Specification : 8.0V~11.5V

5) Is the measured voltage within the specification?
YES

» with M/T : — Go to "Ground Circuit Inspection”.
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» with A/T : — Identity the trouble causing part, referring DTC guide for the vehicle with A/T, such as "P0722
Output Speed Sensor Circuit - No Signal ", "P0717 Input Speed Sensor Circuit - No Signal" , "P0716 INPUT
SPEED SENSOR RANGE/PERFORMANCE".

» Repair poor connection or open in joint connector EC103 terminal 12 related circuit and go to "Verification of
Vehicle Repair".

GROUND CIRCUIT INSPECTION  e2scoato

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect VSS connector.

3. IG KEY "ON".

4. Measure the voltage of VSS connector terminal 3. [ TEST "A" ]

5. Measure the voltage between VSS connector terminal 3 and 1. [ TEST "B" ]
(terminal 3 : Check + prove , terminal 1 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ecpaszes

1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect VSS connector.

3. Disconnect VSS and Driven gear assy’.

4. Check rotating state of VSS driven gear.

5. Connect VSS connector and IG KEY "ON".

6. Rotate Driven gear with hand.

Specification : Vehicle Speed Signal generates.

7. Does vehicle speed signal generate?
YES

» Go to "Verification of Vehicle Repair".
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» Replace vehicle speed sensor and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  epissorr

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0504 BRAKE PEDAL POSITION A/B CORREALTION

COMPONENT LOCATION  eoa1a760

Brake switch

EGNGO003T

GENERAL DESCRIPTION  es142083

Brake switch is connected to brake pedal and transmits brake operating state to ECM.When the output signal of APS is
higher than what driver intended during driving (e.g. shortto high voltage line in APS circuit, false signal), driver depresses
brake pedal.Like this, if driver's decelerating intension is transmitted to ECM (break pedal depressed)when APS output
voltage is high, ECM recognizes APS trouble and Limp Home mode is activated.At Limp Home mode, engine speed is
fixed at 1200RPM and engine power generation is limitted.Even at Limp home mode, if correct APS signal is detected,
Limp Home mode is deactivated. Brake switch, which monitors proper operation of APS, is devided 1 and 2 for the fidelity
of brake switch.

DTC DESCRIPTION  eosaiscs
When brake switch operates correctly, switch 1 is OFF and switch 2 is ON when releasing brake pedal, while switch 1 is

ON and switch 2 is OFF when depressing brake pedal. thus when the signal from a switch is different from the other’s,
brake switch is in good condition. When the signal from a switch is same as the other’s, brake switch is fault.

DTC DETECTING CONDITION  esaurss

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » Wiring open
DiagnosticTime * 30 sec. * Brake switch component
« Abnormal brake pedal height
Fuel Cut NO « Brake switch circuit
EGR Off NO
Fail Safe
Fuel Limit NO
MIL NO
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SPECIFICATION

EBAACO055

Condition Brake Pedal Released Brake Pedal Depressed
Switch 1 Switch 2 Switch 1 Switch 2
switch activated
OFF ON ON OFF
SCHEMATIC DIAGRAM  eesecaca
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
ES9 Brake SW c101-2 ECM Terminal Connected to Function

10/02

3 4

[HARNESS CONNECTOR]

38. Brake S/W 1 signal

80. Brake S/W 2 signal

1

15A STOP LP FUSE

Hot at all times

C101-2 terminal 38

Brake S/W 1 signal

10A SNSR FUSE

Main relay power

2
3
4

C101-2 terminal 80

Brake S/W 2 signal

Main relay power (10A SNSR

FUSE)

Hot at all times (15A STOP LP FUSE)

O
60[5958|57|56[55/54[53|52|51{ 5049 [48| 47 | 46
45)44143|42(41]40|39]38|37|36] 35|34 | 33[32|31
[ ] [ ] [ ]

30{29]28)27|26|25[24[23]22{ 21| 2
15[14]13]|12]11[10] 9[8]| 7|6
N O

E39 Brake S/W C101-1 ECM C101-2 ECM
EGNG003U
SIGNAL WAVEFORM AND DATA  ecsuprs

brake S|gna| 2

FR [ 5.8 v

MR 5.8 v

%brake Slgﬁal t

lﬁ [ZooM| |cuns | |HEHO| |RECD| |HEHU|

Fig.1) The waveform of brake signal 1 and 2 are measured simultaneously. Both waveforms are symmetrical.

EGNGO003V
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MONITOR SCANTOOL DATA

1.

EB81DE4D

Connect scantool to Data Link Cable. (DLC)

Warm engine up to normal operating temperature.

Turn "OFF" electrical devices and A/C.

Monitor "BRAKE SWITCH" and "REDUNDANT BRAKE SWITCH" parameter on the Scantool.

specification : When brake pedal is released : "BRAKE SWITCH" and "REDUNDANT BRAKE SWITCH" : OFF
When brake pedal is depressed : "BRAKE SWITCH" and "REDUNDANT BRAKE SWITCH" : ON

1.2 CURRENT DATA 268,54 1.2 CURBENT DATA 28,54
A i
% [BATTERY UOLTAGE 14.4 U % |BATTERY VOLTAGE 14.3 v
% |CLUTCH SWITCH OFF % |CLUTCH SWITCH OFF
% |REDUNDANT BRAKE SWITCH OFF % |REDUNDANT BRAKE SWITCH ON
A BRAKE SWITCH OFF " S BRAKE SWITCH ON "
* |GEAR INFOMATION 8 * |GEAR INFOMATION 8
STATUS SIGNAL APP/BRK STATUS SIGNAL APP/BRK
A-C ON SIGNAL SWITCH A7C ON SIGNAL SWITCH
A-C COMPRESSURE CONTRO A/C COMPRESSURE CONTRO
Y L
[FIx | [ FULL | |GRPH| | RCRD| [FIx | [FULL | [GRPH| [RCRD]
| Fig.1, | Fig.2 |

Fig.1) Data when brake switch(brake pedal) is deactivated(released) :
"BRAKE SWITCH" and "REDUNDANT BRAKE SWITCH" : OFF
Fig.2) Data when brake switch(brake pedal) is activated(depressed) :
"BRAKE SWITCH" and "REDUNDANT BRAKE SWITCH" : ON

TERMINAL AND CONNECTOR INSPECTION

1.

2.

EE4AT7775

EGNGO03W

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damge of component.

Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".
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» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eroasres
1. Check brake switch 1 "HOT AT ALL TIMES"
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect brake switch connector.

3) Measure the voltage of terminal 2 of brake switch connector.

Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

YES

P Go to "2.Check brake switch 2 main relay power" as follows.

» Repair E/R FUSE & RELAY BOX 15A STOP FUSE and related circuit and go to "Verification of Vehicle
Repair".

2. Check brake switch 2 main relay power
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect brake switch connector.
3) IG KEY "ON".

4) Measure the voltage of brake switch connector terminal 4.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES
» Go to "Signal Circuit Inspection".

» Repair E/R FUSE & RELAY BOX 15A INJ FUSE and related circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  eoierrea
1. Check brake switch signal circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM connector with brake switch connector connected.

3) Disconnect Engine room junction box main relay, connect main relay terminal 1 and 5 using jump wire.
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4) Measure the voltage of ECM connector terminal 38 and 80 as depressing brake pedal.

SPECIFICATION :

Brake Pedal Released Brake Pedal Depressed
Brake switch 1 (terminal 59) 0.0v~0.1V 11.5vV~13.0V
Brake switch 2 (terminal 54) 11.5v~13.0V 0.0v~0.1Vv

5) Is the measured voltage within the specification?
YES

» Go to "Verification of Vehicle Repair".

» If component has no problem after performing "Component Inspection” and go to "2. Check open in signal
circuit".

2. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect brake switch connector and ECM connector.

3) Check continuity between brake switch connector terminal 1 and ECM connector terminal 38. (brake switch 1
circuit)

4) Check continuity between brake switch connector terminal 3 and ECM connector terminal 80. (brake switch 2
circuit)

specification : Continuity ( below 1.0Q )

5) Is the measured resistance within the specification?
YES
» Repair short in signal circuit and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  esesosps

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect brake switch connector.

3. Check continuity between brake switch component terminal 1and 2 as depressing brake pedal. (brake switch 1)

4. Check continuity between brake switch component terminal 3and 4 as depressing brake pedal. (brake switch 2)
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SPECIFICATION :

Brake Pedal Released Brake Pedal Depressed
Switch 1 Switch 2 Switch 1 Switch 2
Discontinuity Continuity Continuity Discontinuity
1 2 2
3 4 3 4

EGNG004B

5. Does brake switch operate correctly?

YES

» Go to "Verification of Vehicle Repair".

» Unless any problem is detected after checking height of brake pedal, replace brake switch component and go to
"Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eriassce

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.
3. Drive the vehicle within DTC "Enable conditions" in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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DTC P0532 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT LOW
INPUT

COMPONENT LOCATION  esceocer

A/C Pressure sensor

EGNG014T

GENERAL DESCRIPTION  essasore

A/C pressure transducer consists of piezoelectric element and it detects aircon refrigerant pressure. Piezoeletric type is
more advantageous to obtain linear data of pressure than existing switch type. Thus, optimum control of aircon compres-
sor and fan is realized and improved fuel efficiency follows with it.

DTC DESCRIPTION  esoorran

P0532 is set when the voltage below 0.3V - minimum voltage of A/C pressure transducer signal - is detected for more
than 0.6 sec.. This code is due to open in power circuit or short to ground in signal circuit of A/C pressure transducer.

DTC DETECTING CONDITION  es7rosos

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions e Engine run
ThresholdValue » When output voltage is below the minimum
value (below 300mV) + A/C pressure transducer
DiagnosticTime + 600ms circuit
* A/C pressure transducer
Fuel Cut NO component
. EGR Off NO
Fail Safe

Fuel Limit NO
MIL NO
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SPECIFICATION  esrrisro

Max voltage 4 Sensor output characteristic

45VIf~-——""~"~""~"~""~"~"~"~=~ =~~~ >
I
|
|
I
| |
: abnormal high :
| Pressure range
normal | |
I pressure range | |
1
| |
Min voltage | I |
0.5 [\/] . abnormal low | | |
pressure range | | |
0.0 : >
0.0 Kg/en

SCHEMATIC DIAGRAM  kooeeosr

32.0 Kg/em'  pressure

EGNG001Q

[CIRCUIT DIAGRAM]

EO08 A/C pressure transducer

[CONNECTOR INFORMATION]

C101-2 ECM

3

2

P 1
[HARNESS CONNECTOR]

Terminal Connected to

Function

1 C101-2 terminal 12

Sensor ground

22. Sensor power

13. Sensor signal 2 C101-2 terminal 13

Sensor signal

12. Sensor ground 3 C101-2 terminal 22

Sensor power

1

60 53585 5§|55 54/53]52|51| 50494847 [ 46|

94193]92[91[90|89|8887|86/85/84|83)|82(8
45144]4342|41|40[39[38[37|36) 3534 | 33[32| 31 [72[71[70eol6el67leele5l64]63
L 1 L ] L 1 — —

‘V‘V
N AN\

30|2912827|26|25[24[23]22|21) 20| 19[18 17|16

15[14[13[12[11]10] 98] 7|6[5]4 3|2 |1
O N N N

[sofac[ag47l46[as[aalas]acla1]
28[27]26[25]24[232[21 o] Tol18[17]16[15[14[13]

E eo[refrelz7ze[zs[r4]73
je2[61[60f59]s8]57]56]55]54]53]52] 51]
—— T ——
|40Bo[38[37]36[35[34]33[32I31[30 29
[ ENEREE

o]

EO08 A/C pressure transducer

=
C101-1 ECM C101-2 ECM

EGNGOO01R



FLA -298 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  ezrrass

| %) [zoon] [cuks] [1Eno] [RECD] [MENU]
| Fig.1 |

Fig.1) Waveform of A/C pressure transducer in accordance with aircon operation.(aircon compressor operation)

EGNGO001S

W| NoTE

Output signal(voltage) changes in accordance with the amount of refrigerant and the change of weather. Check if
normal pressure change occurs in accordance with aircon compressor operation at normal pressure range shown in

"Specification".

MONITOR SCANTOOL DATA  eseespes

1. Connect scantool to Data Link Cable (DLC).
2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "A/C PRESSURE SENSOR" parameter on the scantool.

Specification : A/C "OFF" : 1200mV~1500mV
A/C " ON" : 1500mV~ 2400mV
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1.2 CURRENT DATA 2754 1.2 CURRENT DATA 27/54
A A
* |AIR TEMPERATURE SENSOR 38.6 °C % [AIR TEMPERATURE SENSOR 38.6 °C
% WATER TEMP.SENSOR 84.9 °C % WATER TEMP.SENSOR 84.9 °C
* |4/C ON SIGNAL SWITCH  OFF % [A/C ON SIGNAL SWITCH  ON
e 8h/C PRESSURE SENSOR 1294 my e 8h/C PRESSURE SENSOR 1843 nV
» |BLOWER SWITCH ON " » [BLOWER SWITCH ON -
% [FAN-LOW SPEED OFF * [FAN-LOW SPEED ON
% [FAN-HIGH SPEED OFF % [FAN-HIGH SPEED OFF
% [ENGINE SPEED SENSOR 794 rpn % [ENGINE SPEED SENSOR 794 rpm
Y Y
[FIX | [FULL | [GRPH| | RCED| [FIX | [ FULL | [GRPH| [RCED]
| Fig.1] | Fig.2|

Fig.1) Data at idle and aircon "OFF", Aircon pressure sensor output voltage is 1300mV.
Fig.2) Data at idle and aircon "ON". Aircon pressure sensor output voltage increases as aircon compressor operates.

TERMINAL AND CONNECTOR INSPECTION

1.

POWER CIRCUIT INSPECTION

E22C863B

EGNGO001T

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damage of component.

Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at mail connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position )

Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

EACACDA4F

IG KEY "OFF", ENGINE "OFF".

Disconnect A/C pressure transducer connector.

IG KEY "ON".

Measure the voltage of A/C pressure transducer terminal 3.

Specification :

4.8V~5.1V
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5. Is the measured voltage within the specification ?

YES

» Go to "Signal Circuit Inspection”.

» Repair open in power circuit of A/C pressure transducer and go to "Verification of Vehicle Repair".
[ Check open between aircon pressure sensor connector terminal 3 and ECM connector terminal 22. ]

SIGNAL CIRCUIT INSPECTION  eosssses

1. Check signal circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C pressure transducer connector.
3) IG KEY "ON".

4) Measure the voltage of A/C pressure transducer terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e7z07ees

1. Aircon pressure sensor visual inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C pressure transducer connector.
3) Check if corrosion and contamination at aircon pressure sensor terminal is detected.
4) Check aircon pressure sensor connecting torque and aircon refrigerant leakage.

5) Does any problem is detected at aircon pressure sensor?

YES

» Replace aircon pressure sensor and go to "Verification of Vehicle Repair".

» Go to "2. Check A/C pressure transducer waveform " as follows.

2. Check A/C pressure transducer waveform
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1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Connect A/C pressure transducer connector.
Connect oscilloscope to A/C pressure transducer connector terminal 2.

Monitor aircon pressure sensor waveform at idle as turning Aircon "ON".

Specification : Refer to "Siganl waveform & data"

5)

Is A/C pressure transducer waveform outputted correctly?

YES

P Go to "Verification of Vehicle Rapair".

» Replace A/C pressure transducer and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR  conscass

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information”.

4. Atfter selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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DTC P0533 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT HIGH
INPUT

COMPONENT LOCATION  eceerces

Refer to DTC P0532.

GENERAL DESCRIPTION  eroiseo0

Refer to DTC P0532.

DTC DESCRIPTION  epecooor

P0533 is set when the voltage above 4800mV - maximum voltage of A/C pressure transducer signal - is detected for more
than 0.6 sec.. This code is due to open or short in signal or ground circuit of A/C pressure transducer.

DTC DETECTING CONDITION  esgsecer

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue * When output signal is above the maximum
value ( above 4800mV ) « AIC pressure transducer
DiagnosticTime + 600ms circuit
e A/C pressure transducer
Fuel Cut NO component
. EGR Off NO
Fail Safe

Fuel Limit NO
MIL NO

SPECIFICATION  eecorees

Refer to DTC P0532.

SCHEMATIC DIAGRAM  ereerse:

Refer to DTC P0532.

SIGNAL WAVEFORM AND DATA  esssanss

Refer to DTC P0532.

MONITOR SCANTOOL DATA  esanss02

1. Connect scantool to Data Link Cable (DLC).

2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "A/C PRESSURE SENSOR" parameter on the scantool.
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Specification : A/C "OFF" : 1200mV~1500mV
A/C " ON" : 1500mV~ 2400mV

1.2 CURRENT DATA 27/54 1.2 CURRENT DATA 27/54
n n
% |AIR TEMPERATURE SENSOR 38.6 °C % |AIR TEMPERATURE SENSOR 38.6 °C
% |UATER TEMP.SENSOR 84.9 °C % WATER TEMP.SENSOR 84.9 °C
% |a/C ON SIGNAL SWITCH  OFF % |AC ON SIGNAL SWITCH  ON
edln/C PRESSURE SENSOR 1294 nV *
% |BLOWER SWITCH ON " % |BLOWER SWITCH ON "
% |FAN-LOW SPEED OFF % |FAN-LOW SPEED ON
% |[FAN-HIGH SPEED OFF % |FAN-HIGH SPEED OFF
% |[ENGINE SPEED SENSOR 794 rpn % |ENGINE SPEED SENSOR 794 rpnm
Y v
[FIx | [FULL| [GRPH| |RCRD| [FIR | [FULL | |GRPH| [RCRD |
Fig.1] Fig.2 |

Fig.1) Data at idle and aircon "OFF", Aircon pressure sensor output voltage is 1300mV.
Fig.2) Data at idle and aircon "ON". Aircon pressure sensor output voltage increases as aircon compressor operates.

EGNGO001T

TERMINAL AND CONNECTOR INSPECTION  erscos20

Refer to DTC P0532.

POWER CIRCUIT INSPECTION  ercsson

1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect A/C pressure transducer connector.
3. IG KEY "ON".

4. Measure the voltage of A/C pressure transducer terminal 3.

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification ?
YES
» Go to "Signal Circuit Inspection”.

» Repair open in power circuit of A/C pressure transducer and go to "Verification of Vehicle Repair".
[ Check open between aircon pressure sensor connector terminal 3 and ECM connector terminal 22. ]

SIGNAL CIRCUIT INSPECTION  eosossea

1. Check signal circuit voltage

1) 1G KEY "OFF", ENGINE "OFF".
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2) Disconnect A/C pressure transducer connector.
3) IG KEY "ON".

4) Measure the voltage of A/C pressure transducer terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Ground Circuit Inspection”.

» Go to "2.Check open in signal circuit" as follows.
2. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C pressure transducer connector and ECM connector.

3) Check continuity between A/C pressure transducer connector terminal 2 and ECM connector terminal 13.

Specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification?
YES

» Go to "3.Check short to battery in signal circuit " as follows.
» Repair open in signal circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C pressure transducer connector and ECM connector.

3) IG KEY "ON".

4) Measure the voltage of A/C pressure transducer terminal 2.

Specification : 0.0V~0.1V

5) Is abnormal voltage detected in the circuit with both connector disconnected?
YES

» Repair short to battery and go to "Verification of Vehicle Repair".
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» Go to "Component Inspection”.

GROUND CIRCUIT INSPECTION  ebroaoso

1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect A/C pressure transducer connector.

3. IG KEY "ON".

4. Measure the voltage of A/C pressure transducer terminal 3. [ TEST "A" ]

5. Measure the voltage of A/C pressure transducer terminal 3 and terminal 1. [ TEST "B" ]
(terminal 3: Check + prove , terminal 1 : Check - prove )

Specification : the voltage difference between TEST "A" and TEST "B" is within 200mV

6. Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ezsreoro
1. Aircon pressure sensor visual inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C pressure transducer connector.
3) Check if corrosion and contamination at aircon pressure sensor terminal is detected.
4) Check aircon pressure sensor connecting torque and aircon refrigerant leakage.
5) Does any problem is detected at aircon pressure sensor?

YES

P Replace aircon pressure sensor and go to "Verification of Vehicle Repair".

» Go to "2. Check A/C pressure transducer waveform " as follows.
2. Check A/C pressure transducer waveform
1) IG KEY "OFF", ENGINE "OFF".

2) Connect A/C pressure transducer connector.
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3) Connect oscilloscope to A/C pressure transducer connector terminal 2.

4) Monitor aircon pressure sensor waveform at idle as turning Aircon "ON".

Specification : Refer to "Siganl waveform & data"

5) Is A/C pressure transducer waveform outputted correctly?

YES

» Go to "Verification of Vehicle Rapair".

» Replace A/C pressure transducer and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR  eress2ss

Refer to DTC P0532.
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IDTC P0562 SYSTEM VOLTAGE LOW

COMPONENT LOCATION b1

Alternator

EGNGO003M

GENERAL DESCRIPTION  es7ppass

Normally, battery voltage fluctuates from 11.5V to 14.5V. Especially at cranking, voltage can drop to 9.8V. Therefore,
actuators which require 12V power supply meet fluctuation of power by 5V.A little change of voltage supply can shift
controlling characteristic of actuators, such as injectors, Rail pressure regulator valve and EGR actuator, which should be
controlled delicately. To correct controlling characteristic change arrised from voltage fluctuation, ECM performs actuator
operating correction according to voltage change as detecting battery voltage change.

DTC DESCRIPTION  esisae0s

P0562 is set when battery voltage below 6V is detected for more than 5 sec. Check charging system.(charging circuit,
alternator component)

» ECM senses battery voltage as monitoring the voltages in ECM(C101-2) connector terminal 1,3,5 which are transmitted
from main relay.

DTC DETECTING CONDITION  e1sse6ss

Item Detecting Condition Possible Cause
DTC Strategy « \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue < when battery voltage is below 6V
DiagnosticTime * 5 sec. « Charging circuit
Fuel Cut NO * Alternator component

EGR Off NO
Fuel Limit NO
MIL NO

Fail Safe
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SCHEMATIC DIAGRAM

e

E9C22A8B
10A SNSR 02 sensor heater
[CIRCUIT DIAGRAM] B v [CONNECTOR INFORMATION]
rake
Throttle flap actuator
EGR actuator Terminal Connected to Function
VGT actuator N
CMPS 1 30A ECU A FUSIBLE LINK Hot at all times
15A INJ Glow plug relay 2 C101-2 terminal 72 Main relay control
PTC heater relay
3 * *
C101-2 ECM . .
E63 Main relay 10AECUD 4 | 30AECU A FUSIBLE LINK Main relay coil power
—6\_9— 1. Main relay power = —
) . ower supply to
; O/ 5 20AECUC |5 p1ain relay power 5 C101-2 terminal 1,3,5 etc. ECM, Sensor, Actuator
O e \ 9‘|

5. Main relay power

72. Main relay control

C101-1 ECM

8. IG KEY ON signal

E102 Alternator

ON/START power ( E/R FUSE & RELAY BOX 10A ECU FUSE)
Hot at all times (30A ECU A FUSIBLE LINK)

Cluster(Changing lamp)

M09-2 (g

-+

~N11 MQ9-1

Lamp 2

N ON/START power (I/P JUNTION BOX 10A Cluster FUSE)

/P JUNTION BOX

[ryasvee |
oe"T

[HARNESS CONNECTOR]

=1 1

10| 9

EE JENBEE
[eloTw [+ [+]7]

E102 Iternator

MO09-1 Cluster MO09-2 Cluster

o o o O
[60]59[58[57]56l55[54]53[52]5 1[50[49 48] 47] 46
45]44}43]42]a1]a0[39[38[37]36] 35] 34 ]33] 32] 31

— ] [ ] [

—/

[94Jo3]o2]9 1oo]o]ss[e7]s6les[e4[s3]e2]81]s0l7o[78[77]76[75]74) 73
[72[71]70l6968l67[66l65]64|63/62[6 1}60[59[58]5 56555453

[30]2928lo7]e6les]24]23]22[2 20 19] 18] 17] 16
15[14)13[12fi1fio[ o] 8] 7[6[ 5|4 [3 21
O O

[50149(48(47]4645[44 143|42]41]40139[38[37|36[35[34|3: 3231 30[ 29
28]27[26[25[2423[22]21]20]19[18]17[16[15]14|13[12|11]10] 9 8|7

=

C101-1 ECM

C101-2 ECM

EGNGOO3N
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SIGNAL WAVEFORM AND DATA  essseess

FR M s.ev [EE cHBB.5V

@ Iéooﬁl |'cu1'13 |'|r1i:r10'| IhEdnl '| HENU '|
 Fig.1|

Fig.1) This is alternator charging waveform during engine running. Check if battery voltage drops dramatically as turning on
the electrical device such as head lamp, defogger and A/C.

EGNGO0030

MONITOR SCANTOOL DATA  esceorss

1. Connect scantool to Data Link Cable. (DLC)
2.  Warm engine up to normal operating temperature.
3.  Turn "OFF" electrical devices and A/C.

4. Monitor "BATTERY VOLTAGE" parameter on the Scantool.

specification :12.5V~14.5V at idle without any load(800RPM)

1.2 CURRENT DATA 02/54
F
A BATTERY VOLTAGE 14.4 V =
* [AIR MASS PERCYLINDER 359. 7ng/st
* [WATER TEMP.SENSOR 88.8 °C
* [A-C ON SIGNAL SWITCH OFF
* [BLOWER SWITCH ON
* |GLOW RELAY OFF
GLOW CONTROL LAMP
Auxiliary Heater{ PTC)
L
[FI® | [FULL| |GRPH| |RCRD |
| Fig.1]

Fig 1) "BATTERY VOLTAGE" data at idle after warming engine up.
Check if the symptoms listed below occur as checking if battery voltage drops dramatically when turning on the electrical devices.

EGNGOO03P
¥ The vehicles with the alternator of poor charging efficiency

1. Lamps are dim at idle, while lamps are bright at acceleration.
2. Intermitently RPM drops excessively or engine shut down at low RPM close to idle state at times.
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3. Smooth cranking happens rarely. (Warning lamps in cluster turn dimmer excessively at cranking and poor cranking
happen.)
4. Charging lamp turns on during driving.

TERMINAL AND CONNECTOR INSPECTION  es2eso0

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?
YES
» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  esssssas
1. Check power supply in alternator connector
1) 1G KEY "ON", Turn engine "OFF".
2) Disconnect alternator connector.

3) Measure the voltage of terminal 2 of alternator connector.

Specification : 10.5V~12.0V

4) Is the measured voltage within the specification?
YES

» Go to "2. Check charging lamp operation".

» When no voltage is detected at terminal 2.
Check charging lamp on cluster and charging lamp resistor and repair the open in related circuit and go to "Ver-
ification of Vehicle Repair".

2. Check charging lamp operation

1) 1G KEY "ON", ENGINE "OFF".
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2) Disconnect alternator connector.

3) Ground alternator connector terminal 2 to chassis ground using jump wire.

specification : charging lamp "ON" when grounded to chassis ground.

4) Does charging lamp turn ON?

YES

» Go to "3.Check voltage drop of aternator B+ cable".

» Replace lamp and go to "Verification of Vehicle Repair".
3. Check voltage drop of aternator B+ cable
1) IG KEY "ON", Turn engine "ON".

2) Measure the voltage difference between alternator B+ terminal and battery + terminal.
(connect + terminal of multimeter to alternator B+ and connect - terminal of multimeter to battery +terminal. )

specification : below 0.2V (below 200mV)

3) Is the measured voltage within the specification? (Is the voltage drop in alternator B+ cable normal? )

YES

» Go to "Component Inspection”.

P After checking corrosion and deformation of alternator B+ cable and replace it if needed and go to "Verification
of Vehicle Repair".

COMPONENT INSPECTION  e73s34se

1. 1G KEY "OFF", ENGINE "OFF".

2. Check belt tension which operates alternator .

3. Check battery terminal and fusible link, poor connection or corrosion of alternator B+ terminal.
4. Turn Engien "ON".

5. Operate the electrical device such as head lamp,defroster and blower motor.

6. Check battery voltage at above 2000 RPM.

Specification : 12.5V~14.5V

7. s the measured voltage within the specification?
YES

P Alternator is performing within the specification.
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» Replace alternator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ez2csse0

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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|DTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION  e7asn4r

Refer to DTC P0562.

GENERAL DESCRIPTION  esoaosor

Refer to DTC P0562.

DTC DESCRIPTION  espseoss

P0563 is set when battery voltage above 17.5V is detected for more than 5 sec.. Check alternator component. (over-
charging of alternator)

» ECM senses battery voltage as monitoring the voltages in ECM(C101-2)connector terminal 1,3,5 which are transmitted
from main relay.

DTC DETECTING CONDITION  esoiesos

Item Detecting Condition Possible Cause
DTC Strategy « \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue « when battery voltage is above 17.5V
DiagnosticTime * 5 sec. « Charging circuit

Fuel Cut NO « Alternator component

EGR Off NO
Fuel Limit NO
MIL NO

Fail Safe

SCHEMATIC DIAGRAM  eesnzser

Refer to DTC P0562.

SIGNAL WAVEFORM AND DATA  earorcee

Refer to DTC P0562.

MONITOR SCANTOOL DATA  Eiosiase

1. Connect scantool to Data Link Cable. (DLC)
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "BATTERY VOLTAGE" parameter on the Scantool.

specification :12.5V~14.5V at idle without any load(800RPM)
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1.2 CURRENT DATA A2/54
F
e BATTERY VOLTAGE 14.4 V =
% [AIR MASS PERCYLINDER 359. 7ng/st
% |WATER TEMP.SENSOR 88.8 °C
* [A-C ON SIGNAL SWITCH OFF
* [BLOWER SWITCH ON
% |GLOW RELAY OFF
GLOW CONTROL LAMP
Auxiliary Heater{PTC)
¥
[FIx | [FULL| |GRPH| [RCRD |
| Fig.1,

Fig 1) "BATTERY VOLTAGE" data at idle after warming engine up.
Check if the symptoms listed below occur as checking if battery voltage rises dramatically when turning on the electrical devices.

EGNGO003L
¥ The vehicles with the alternator of over charging efficiency
1. Electrolyte inside battery overflows, check corrosion of battery and around of it.
2. Check if the smell of hydrogen gas which is produced at charging process during engine running state generates

excessively.
3. Lamps on cluster, tail lamp and head lamp turn brighter intermittently .

TERMINAL AND CONNECTOR INSPECTION  esricirs

Refer to DTC P0562.

POWER CIRCUIT INSPECTION  eressson
1. Check power supply in alternator connector
1) 1G KEY "ON", Turn engine "OFF".
2) Disconnect alternator connector.

3) Measure the voltage of terminal 2 of alternator connector.

Specification : 10.5V~12.0V

4) Is the measured voltage within the specification?
YES

» Go to "2. Check charging lamp operation".

» When no voltage is detected at terminal 2.
Check charging lamp on cluster and charging lamp resistor and repair the open in related circuit and go to "Ver-
ification of Vehicle Repair".

2. Check charging lamp operation

1) 1G KEY "ON", ENGINE "OFF".
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2) Disconnect alternator connector.

3) Ground alternator connector terminal 2 to chassis ground using jump wire.

specification : charging lamp "ON" when grounded to chassis ground.

4) Does charging lamp turn ON?

YES

» Go to "3.Check voltage drop of aternator B+ cable".

» Replace lamp and go to "Verification of Vehicle Repair".
3. Check voltage drop of aternator B+ cable
1) IG KEY "ON", Turn engine "ON".

2) Measure the voltage difference between alternator B+ terminal and battery + terminal.
(connect + terminal of multimeter to alternator B+ and connect - terminal of multimeter to battery +terminal. )

specification : below 0.2V (below 200mV)

3) Is the measured voltage within the specification? (Is the voltage drop in alternator B+ cable normal? )

YES

» Go to "Component Inspection”.

P After checking corrosion and deformation of alternator B+ cable and replace it if needed and go to "Verification
of Vehicle Repair".

COMPONENT INSPECTION  esss7a08

1. 1G KEY "OFF", ENGINE "OFF".

2. Check belt tension which operates alternator .

3. Check battery terminal and fusible link, poor connection or corrosion of alternator B+ terminal.
4. Turn Engien "ON".

5. Operate the electrical device such as head lamp,defroster and blower motor.

6. Check battery voltage at above 2000 RPM.

Specification : 12.5V~14.5V

7. s the measured voltage within the specification?
YES

P Alternator is performing within the specification.
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» Replace alternator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  e1spoiar

Refer to DTC P0562.
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IDTC P0602 EEPROM-PROGRAMING ERROR

COMPONENT LOCATION  ecaos664

ECM

EGNGO007T

GENERAL DESCRIPTION  eressnss

ECM is activated by power supply. Signals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted siganals with control LOGIC saved at micro controller and EEPROM, ECM controlls engine as actuating injectors,
solenoids and relays. To guarantee accurate control, ECM performs SELF TEST, DIAGNOSIS of several sensors and
actuators. And if serious trouble which affects vehicle performance occurrs, ECM sets DTCs.At certain cases, ECM shuts
down whole systems in order to prevent dangerous situation due to incorrect control.

DTC DESCRIPTION  eosarast

P0602 is set when data writing on EEPROM inside of ECM is impossible.This code is due to the failure of ECM(ECM
hardware failure).

DTC DETECTING CONDITION  erczeeor

Item Detecting Condition Possible Cause
DTC Strategy « EEPROM monitorting
Enable Conditions * IG KEY "ON"
ThresholdValue . \I/EvgeMn i(izaiﬁ;;/)rsig?bglleon EEPROM inside of
DiagnosticTime * Immediately « ECM component failure
Fuel Cut YES
Fail Safe EGR Off No

Fuel Limit NO
MIL NO

COMPONENT INSPECTION  eroooi22

1. ECM Component Inspection
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1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.

VERIFICATION OF VEHICLE REPAIR  essasss

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information"”.

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.



DIESEL CONTROL SYSTEM

FLA -319

ERROR

DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)

COMPONENT LOCATION

Refer to DTC P0602.

GENERAL DESCRIPTION

Refer to DTC P0602.

DTC DESCRIPTION

E7F18B44

E3CA5F91

EAF8FFDC

P0605 is set when 1)communication error between micro controller inside of ECM and EEP ROM is detected or 2)a

different vesion of ECM is installed.

DTC DETECTING CONDITION

ED8A09D3

Item

Detecting Condition

Possible Cause

DTC Strategy

« EEPROM monitorting

Enable Conditions

* IG KEY "ON"

ThresholdValue

+ (EEPROM communication error): communication
failure between micro controller inside of
ECM and EEPROM

« Each data range is activated abnormally.

 self test about optional devices(A/C, immobilizer,

cruise control)

DiagnosticTime

* Immediately

Fail Safe

Fuel Cut YES
EGR Off NO
Fuel Limit NO

MIL NO

» Version difference
between ECM and
ECMcommunication module
* ECM component failure

COMPONENT INSPECTION

1. ECM Component Inspection

EF2DEFF3

1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect ECM.

3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0602.

EOD33456
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IDTC P0606 ECM/PCM PROCESSOR(ECM-SELF TEST FAILED)

COMPONENT LOCATION  essoadss

Refer to DTC P0602.

GENERAL DESCRIPTION  enssrs7c

Refer to DTC P0602.

DTC DESCRIPTION  eoaeacir

P0606 is set when 1) writing/reading error inside of ECM occur. 2) error of APS 2 ground checking which is repeated
every 0.2 sec. or 3) the voltage of sensor power supply 1 and 2 ( the standard voltage of A/D converter) are below 4.7V
or above 5.1V. This code is due to ECM internal failure.

DTC DETECTING CONDITION  eooraee2

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions * IG KEY "ON"
» writing/reading error inside of ECM - 100ms
ThresholdValue » APS 2 ground checking error - 500ms
» APS 2 ground checking error - 100ms
DiagnosticTime « Refer to the data above this cell * ECM component failure

Fuel Cut NO
EGR Off NO
Fuel Limit NO

MIL NO

Fail Safe
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SIGNAL WAVEFORM AND DATA  eoaasesc

FR azu 208 _nS | FR -1aum _CHEB 1.8V

[E | ZooH | Icuns | [ HEHO| | RECD | InEHu | | B%) [zoon] EENEY [MEno] [RECD] [MENU]
Fig.1) Ground checking signal of APS 2 signal is for ECM to monitor APS 2. This signal drops APS 2 output voltage to below
200.39mV every 200msec. If APS 2 output voltage does not drop to below 200.39mV, ECM sets DTC as recognizing ground
circuit error of APS 2.
% The waveform below 200.39mV is not detectable in ground checking signal waveform of APS 2 signal. Instead, the waveform
which drops a little is detected. If APS 2 data of "SERVICE DATA" on the Scantool varies from 350mV to OmV periodically,
it means it works normally.
Fig.2) APS 1 and APS 2 signals are measured simultaneously, Check if 5V sensor voltage(the standard voltage of A/D converter

inside of ECM) is from 4.8V to 5.16V.
EGNGO001Y

COMPONENT INSPECTION  essag240

1. ECM Component Inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.

VERIFICATION OF VEHICLE REPAIR eiaes600

Refer to DTC P0602.
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DTC P0611 INJECTOR CIRCUIT MALFUNCTION (MORE THAN TWO
INJECTORS)

COMPONENT LOCATION  ezcsaser

7 g—— 4
B oD 2P

.&-k N *w;
S N O
o — S E—

EGNGO008C

GENERAL DESCRIPTION  esssaes

Injectors spray fuel in the highly compressed combustion chamber, and power generates through combustion process.Fuel
pressure is raised to 1600bar in common rail diesel engine for the purpose of making fuel into minute particles. And fuel
devided into minute particles leads smoke reduction, high power generation, and improved fuel efficiency. To control
pressure of 1600bar with solenoid, oil pressure surbo is applied. And injector solenoids is actuated by solenoid oper-
ating voltage raised to 80V with the method of current control. Niddle valve inside of injector is located between A and
B chamber. If applied pressure to B chamber is relived by injector solenoid, niddle valve is raised by the pressure of A
chamber then, fuel is injected. If same pressure is applied to A and B chamber, niddle valve closes by the elasticity then,
fuel injection stops.As electronically controlled injector is applied instead of mechanical injector, pilot and post injection,
injeciton duration and quantity control are achieved. And engine performance is improved by these control.

~returning fuel

ChamberB
B chamber press. B chamber press.

Released loaded

(injection performed) (injection disabled) niddle

spring # b4

ChamberA

EGNGO008D
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DTC DESCRIPTION  ezaisos

P0611 is set when the problems of more than 2 injector circuits are detected thus, it is difficult to find abnormal injector.
Check "Circuit Inspection” of all injectors

DTC DETECTING CONDITION  essossss

Item

Detecting Condition

Possible Cause

DTC Strategy e Current monitoring

Enable Conditions

IG KEY "ON"

« Cylinder recognition is impossible due to the

Thresholdvalue failure more than 2 injectors.
DiagnosticTime « Immediately
Fuel Cut YES
Fail Safe EGR Off NO

Fuel Limit NO

MIL YES

» Short in Injector circuit
* Injector component

SPECIFICATION  esscsaro

Injector Component
Resistance

Injector Operating Voltage

Injector Operating
Current

Injector Control Type

0.255Q +0.04 (20C).

80V

Peak current : 18+1A
Hold in current : 12+1A
Recharging current : 7A

Current control
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EA35C959

[CIRCUIT DIAGRAM]

C113-1 Injector #1
1

C101-1 ECM

[CONNECTOR INFORMATION]

[C113-1 Injector #1]

1

I

16. Injector #1 Low side

C113-4 Injector #4
2

47. Injector #1 High side

i

L

33. Injector #4 High side

C113-3 Injector #3
1

17. Injector #4 Low side

=2,

1. Injector #3 Low side

C113-2 njector #2
2

46. Injector #3 High side

1

it

31. Injector #2 High side

2. Injector #2 Low side

[HARNESS CONNECTOR]

C113-1 Injector #1

Terminal Connected to

Function

1 C101-1 terminal 16

Injector #1 Low side

2 C101-1 terminal 47

Injector #1 High side

[C113-2 Injector #2]

Terminal Connected to

Function

1 C101-1 terminal 2

Injector #2 Low side

2 C101-1 terminal 31

Injector #2 High side

[C113-3 Injector #3]

Terminal Connected to

Function

1 C101-1 terminal 1

Injector #3 Low side

2 C101-1 terminal 46

Injector #3 High side

[C113-4 Injector #4]

C113-2 Injector #2

Terminal Connected to Function
1 C101-1 terminal 17| Injector #4 Low side
2 C101-1 terminal 33| Injector #4 High side

C113-3 Injector #3

C113-4 Injector #4

60)59158|57[56[55|54{53]52|51) 50|49 | 48 |47 | 46
45144]43|42(41]40/3938[37|36] 35[ 34 | 33[ 32| 31
[ ] [
30]29]28]27|26|25|24|23|22|2
15[14]13]12]11[10] 9| 8| 7|6

N N

[04]o3[92]o 1Jocfes]ss]s7[s6les]e4]s3][82]8 1[sofo[78[77]76]75[74] 73 n
7271 |7o|69|ss|e7|ee|65|64 63l62[61}60[59]58] 53|56 55[54]53[52[ 51
= [ ——]
[50Jas]4g[47a6]45]a4]a3[42l41]4039]38[37[36]35]34]33[32[31[30[ 29 l
28]27]26]25]24]23]22]2 101 o]i8[17[16]15]14[1312]11]10] o[ 8| 7 |

C101-2 ECM

C101-1 ECM

EGNGO0SE
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SIGNAL WAVEFORM AND DATA

EA9DD9FB

at O Y 8.5 s

]

CH B B.2UV
: :Main injection

cH1 [

LD Iéooﬁl |'cu1'15 |'|r1i:r10'| IﬁE(ﬁnI '| HEND '|
: 588uS : 28y

' Trig:CH1

ﬂ [zooM| | CURS | [MEMO] [RECD| [MENU| |

28U

ETI‘

: 2B8uS

foprerd L e e ]
| %Y [zoon] [curs ] [nEno] [RECD] [MENU]

- : - : ; : : » 2 : : :
| I3 [zoon] [curs | [MEMO] [RECD ]| [MENU]
Fig.1) Injector operating waveform at Low side, It shows 2 pilot and 1 main injection.
Fig.2) Magnified waveform of main injection at Fig.1)
Fig.3) Injector voltage and current waveforms are measured at the same time using current prove of scope meter.
Fig.4) Magnified waveform of pilot injection at Fig.3)

TERMINAL AND CONNECTOR INSPECTION

E46C5F40

EGNGOO08F

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damge of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?
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YES
» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  ecisescs

1. Check injector connector terminal voltage (failed injector analysis)
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect all injectors.
3) IG KEY "ON".

4) Check the voltage of all injector connector terminal 1 and 2.

Specification : Terminal 1 : 0.4V~0.5V
Terminal 2 : 2.0V~2.5V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» Refer to "DTC" guide corresponding to each problem occurred injector.

Injector #1 related problem :
Refer to P0201for open in injector circuit.
Refer to P0262 for short in injectoer circuit.

Injector #2 related problem :

Refer to P0202 for open in injector circuit.
Refer to P0265 for short in injectoer circuit.
Injector #3 related problem :

Refer to P0203 for open in injector circuit.
Refer to P0268 for short in injectoer circuit.
Injector #4 related problem :

Refer to P0204 for open in injector circuit.
Refer to P0271 for short in injectoer circuit.

COMPONENT INSPECTION  ezs7scer

1. Check injector component resistance
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect injector connector.
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3) Measure the resistance between injector component terminal 1 and 2.

Specification : 0.255Q +0.04 (20TC).

[12)

01T

]

@

4) Is the measured resistance(of injector solenoid) within the specification?

EGNGO008I

YES

» Go to "Verification of Vehicle Repair".

P Replace injector and go to "Verification of Vehicle Repair".

NOTE

Replacing injectors, peculiar IQA code of each injector should be inputted to ECM

Perform this process using "Injector data input” function on scantool, Refer to P1670, P1671 for more detailed infor-
mation.

VERIFICATION OF VEHICLE REPAIR  esseeerr

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P062D VOLTAGE REGULATOR #1 FOR INJECTOR MALFUNCTION |

COMPONENT LOCATION  eci7asss

ECM

EGNGOO7T

GENERAL DESCRIPTION  eeoapsoe

There are two transformer for injector operation in side of ECM. 1 pilot and 1 main injection are operated by ECM in EURO
3 diesel engine therefore one transformer device is sufficient to control injector however, 2 pilot and if CPF is applied, 2
post injection are performed additionally by ECM in EURO 4 diesel engine thus, two transformer is required.

DTC DESCRIPTION  essercos

P062D is set when the problem of transforming system 1 for injector contol occurs. This code is due to the failure of
transforming system inside of ECM.

¥ |If battery voltage is low, this code can be set. Therefore, beforehand, check DTC code relevant to battery voltage and
charging system.

DTC DETECTING CONDITION  easers2

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions e Engine running
ThresholdValue » Power stage error for injector voltage control,

CPU circuit failure

DiagnosticTime » Immediately « ECM internal error
Fuel Cut YES
EGR Off NO
Fuel Limit NO

MIL YES

Fail Safe

COMPONENT INSPECTION  eoesions

1. ECM Component Inspection
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1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.

VERIFICATION OF VEHICLE REPAIR  eescsias

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P062E VOLTAGE REGULATOR #2 FOR INJECTOR MALFUNCTION

COMPONENT LOCATION  ecosrrce

Refer to DTC P062D.

GENERAL DESCRIPTION  eaz2ppoco

Refer to DTC P062D.

DTC DESCRIPTION  esceszer

PO62E is set when the problem of transforming system 2 for injector contol occurs. This code is due to the failure of

transforming system inside of ECM.

*|If battery voltage is low, this code can be set. Therefore, beforehand, check DTC code relevant to battery voltage and

charging system.

DTC DETECTING CONDITION  e2oesses

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions e Engine running
ThresholdValue » Power _stage error for injectoer voltage control,
CPU circuit failure
DiagnosticTime . Immediately « ECM internal error
Fuel Cut YES
. EGR Off NO
Fail Safe
Fuel Limit NO
MIL YES

COMPONENT INSPECTION  epeznsso

1. ECM Component Inspection
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect ECM.

3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace

ECM.

VERIFICATION OF VEHICLE REPAIR esssossr

Refer to DTC P062D.
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IDTC P0642 SENSOR REFERENCE VOLTAGE "A" CIRCUIT LOW

COMPONENT LOCATION  esierooe

ECM

EGNGO007T

GENERAL DESCRIPTION  esossana

ECM is activated by power supply. Signals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted siganals with control LOGIC saved at micro controller and EEPROM, ECM controlls engine as actuating injectors,
solenoids and relays. To guarantee accurate control, ECM performs SELF TEST, DIAGNOSIS of several sensors and
actuators. And if serious trouble which affects vehicle performance occurrs, ECM sets DTCs.At certain cases, ECM shuts
down whole systems in order to prevent dangerous situation due to incorrect control.

DTC DESCRIPTION  esusocs

P0642 is set when the voltage below 4700mV - minimum voltage of sensor power supply 1 generates from ECM - is
detected for more than 0.1 sec.. This code is due to the short to ground in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  eiosp213

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * IG KEY "ON"
* when the voltage is below the minimum voltage
ThresholdValue of sensor power supply.
( below 4700mV) « MAFS power supply circuit
DiagnosticTime . 100ms * APS 1 power supply circuit

« ECM component
Fuel Cut NO

EGR Off NO e Limp home mode is
Fail Safe — activated. (engine speed is
Fuel Limit | YES fixed at 1200RPM. )

MIL NO




FLA -332

FUEL SYSTEM

SPECIFICATION

E71F821D

Sensor power 1

Sensor power 2

Sensor power 3

MAFS, APS 1
4830mV~5158mV

RPS, APS 2,BPS
4830mV~5158mV

A/C pressure transducetr,
VSA position Sensor
4830mV~5158mV

SCHEMATIC DIAGRAM

EAB458DF

[CIRCUIT DIAGRAM]

E107 APS

[CONNECTOR INFORMATION]

C103 MAFS

45. APS1 power 5V

C101-1

[HARNESS CONNECTOR]

37. MAFS power 5V

:
2 (31

30[29)28]27|26|25[24[23]22/21

15]14[13[12[11]10| 98] 7|6
0 [l

C101-1 ECM

[E107 APS]

i | Terminal Connected to Function
" 1 C101-2 terminal 31 APS 2 Sensor signal
1
! 2 C101-2 terminal 9 APS 1 Sensor signal
X 3 C101-2 terminal 46 APS 2 Sensor power
1
! 4 C101-2 terminal 8 APS 2 Sensor ground
1
! 5 C101-2 terminal 30 APS 1 Sensor ground
: 6 C101-2 terminal 45 APS 1 Sensor power
1
1
' [C103 MAFS]
1 | Terminal Connected to Function
. 1 C142 J/C terminal 5 IG 1 Power

2 C101-1 terminal 44 Sensor ground

3 C101-1 terminal 89 IATS Signal

4 C101-1 terminal 37 Sensor power

5 C101-1 terminal 42 MAFS signal

C103 MAFS

83]82)81
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SIGNAL WAVEFORM AND DATA  expeen

FR [ 1ev [EE ciB 1.8V

[ %) [zoon] BN [1Eno] [RECD] [HENU]
| Fig.1_

Fig.1) APS 1 and MAFS power supply is measured simultaneously , check if this waveform is within the specification (4.8~5.1V)
when turning ignition "ON".

EGNG002S

TERMINAL AND CONNECTOR INSPECTION  ersaapas

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damage of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at mail connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position )

3. Is the problem found?
YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eszerror
1. Check power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnector MAFS connector and APS connector.

3) IG KEY "ON".
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4) Measure the voltage between MAFS connector terminal 4 or APS connector terminal 6 and chassis ground.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» Go to "2. Check short to ground in power circuit" as follows.
2. Check short to ground in power circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect MAFS connector, APS connector, ECM connectors.

3) Check continuity between MAFS connector terminal 4 or APS connector terminal 6 and chassis ground.

specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?

YES

» If the circuit is insulated well and the sensor power supply from ECM is low, replace ECM and "Verification of
Vehicle Repair".

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

COMPONENT INSPECTION  esigosan
1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect MAFS connector(C252) and APS connector(M41).

3. Check that sensor connector power supply is within the specification after turning IG KEY "ON".

4. Connect MAFS connector and APS connector in turn.

Specification : sensor power supply should not change as connecting MAFS connector and APS connector.
( If the change of sensor power supply occur as connecting sensor connector, this means
the occurrence of short inside of sensor.)

5. Does change of sensor power supply occur as connecting sensor connector?

YES

» Replace MAFS or APS.
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» Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ersrzses

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0643 SENSOR REFERENCE VOLTAGE "A" CIRCUIT HIGH

COMPONENT LOCATION  e22022e8

Refer to DTC P0642.

GENERAL DESCRIPTION  epssorsr

Refer to DTC P0642.

DTC DESCRIPTION  eoeranes

P0643 is set when the voltage above 5158mV - maximum voltage of sensor power supply 1 generates from ECM - is
detected for more than 0.1 sec.. This code is due to the short to battery in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  eacsooes

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"
« when the voltage is above the maximum voltage
ThresholdValue of sensor power supply.
(above 5158mV ) « MAFS power supply circuit
DiagnosticTime . 100ms e APS 1 power supply circuit

« ECM component
Fuel Cut NO
EGR Off NO  Limp home mode is
Fail Safe — activated.(engine speed
FuelLimit | YES is fixed at 1200RPM )
MIL NO

SPECIFICATION  eassoe2s

Refer to DTC P0642.

SCHEMATIC DIAGRAM  erraeice

Refer to DTC P0642.

SIGNAL WAVEFORM AND DATA  eicercss

Refer to DTC P0642.

TERMINAL AND CONNECTOR INSPECTION  espor207

Refer to DTC P0642.

POWER CIRCUIT INSPECTION  eezssrer

1. Check power circuit voltage



DIESEL CONTROL SYSTEM FLA -337

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnector MAFS connector and APS connector.
IG KEY "ON".

Measure the voltage between MAFS connector terminal 4 or APS connector terminal 6 and chassis ground.

specification : 4.8V~5.1V

5)

Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» Go to "2. Check short to battery in power circuit" as follows.

2. Check short to battery in power circuit

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnector MAFS connector and APS connector.
IG KEY "ON".

Measure the voltage between MAFS connector terminal 2 or APS connector terminal 6 and chassis ground.

Specification : 0.0vV~0.1V

5)

Is abnormal voltate measured in this test?
YES
P Repair short to battery and go to "Verification of Vehicle Repair".

YES

P If the circuit is insulated well and the sensor power supply from ECM is high, replace ECM and go to "Verifi-
cation of Vehicle Repair".

COMPONENT INSPECTION  eo7oscea

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect MAFS connector(C252) and APS connector(M41).

3. Check that sensor connector power supply is within the specification after turning IG KEY "ON".

4. Connect MAFS connector and APS connector in turn.

Specification : sensor power supply should not change as connecting MAFS connector and APS connector.
( If the change of sensor power supply occur as connecting sensor connector, this means
the occurrence of short inside of sensor.)

5. Does change of sensor power supply occur as connecting sensor connector?
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YES

» Replace MAFS or APS.

» Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eesiasse

Refer to DTC P0642.
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IDTC P0646 A/C CLUTCH RELAY CONTROL CIRCUIT LOW

COMPONENT LOCATION  ecasasoe

A/C clutch

EGNGO014U

GENERAL DESCRIPTION  essicsr
Aircon Relay which is controled by ECM supplies and cut electrical power to Aircon compressor. ECM activates or deac-
tivates Aircon Relay based on inputted signal such as aircon switch siganl and Aircon switch signal.As controlling Aircon

Relay, ECM 1)turns OFF aircon compressor at rapid acceleration to retain suffiecient capacity for acceleration, 2)actively
performs idle-up function to cope with the change of engine load which happens at aircom compressor operation.

DTC DESCRIPTION  eocrsass

P0646 is set when '0A’ is detected in Aircon relay control circuit for more than 1 sec.. This code is due to open or short
to ground in Aircon relay control circuit or internal open in relay component.

DTC DETECTING CONDITION  err20sa7

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue * Short to GND, Wiring open
DiagnosticTime » 1.0 sec. « A/C relay circuit
Fuel Cut NO » A/C relay component
Fail Safe EGR Off No
Fuel Limit NO
MIL NO
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SCHEMATIC DIAGRAM  ess2eorc

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
A/C compressor
E66 A/G rel C101-2 ECM Terminal Connected to Function
cay 1 10A A/C FUSE (Hot at all times) Relay power(INPUT)

1 O/C 2 A/C compressor Relay power(OUTPUT)
10A SNSR FUSE (Main relay power) Relay coil power

2

3 5 8
% 70. A/C relay control 4 . N

5

C101-2 terminal 70 Relay control

10A SNSR FUSE (Main relay power)

10A A/C FUSE (Hot at all times)

[HARNESS CONNECTOR]

1 |Sg|§4|i§|iéi?|4zgggzgzgg gglgilgglgz 316 94]93]92/91/90]89(88|87|86|85|84(83|82|81|80]79|78|77|76|75|74| 73 E
2 = c2[a1] [72l71[z0lesles[67l6sle5l64]63le2l6 1lsolselsel57]56]s5]54]5352] 51]
— T = e e e e e SR o
30[2928]27l26feslaealed 2 20[ 1918 [50[49]48]47]46]45[4]43[42[41[40[39]38[37[36[35]34[33]32]31[30] 29]
5 * 3 15[14[13[12[11[10| 9| 8| 7| 6| 5 28|27]26|25|24|23[22|210[19]18]17|16[15[14|13|12|11]|10] 9|8 | 7
E66 A/C relay C101-1 ECM C101-2 ECM

EGNGO001B

MONITOR SCANTOOL DATA  eseszeer

1. Connect scantool to Data Link Cable (DLC).
2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "A/C COMPRESSOR CONTROL" parameter on the scantool.

specification : A/C switch "ON" : A/C RELAY "ON" (Aircon compressor turns ON and OFF
periodically by Aircon pressure S/W. )
A/C switch "OFF" : A/C RELAY "OFF"
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1.Z CURRENT DATA 2694 1.5 ACTUATION TEST 8117

FY

* FUEL PBESSURE MEASURED 28.5 HPa 4/C COMPRESSOR RELAY

* |AIR HASS PERCYLINDER 399, ng =t DURAT I ON UNTIL STOP KEY

* |A</C ON SIGHAL SWITCH ON

* |A</C PRESSURE SENSO0OR 1725 ml CONDITION |IG.KEY ON

* |BLOWER SWITCH 0N ENGINE RUNNING

* |FAN-LOW SPEED ON

FAM-HIGH SPEED PRESS L[STRT1, IF ¥YOU ARE READY *

L

[FIX | [FULL| |GRPH| [RCRD|

[STRT| [STOP|

Fig.1) The operating condition of aircon relay is shown. Check if aircon compressor works properly when aircon switch is turning

ON.

Fig.2) Diagnosing problem of "A/C RELAY" and "AIRCON COMPRESSOR" is convenient through ACTUATION TEST on the

Scantool.

TERMINAL AND CONNECTOR INSPECTION

EGNGO001C

E1F82ED2

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damage of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

| NOTE

Disconnect the pin which requires checking at mail connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position )

3. Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eser2o7e
1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect A/C relay.

3) Measure the voltage of A/C relay terminal 1.
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specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

YES

» Go to "2. Check IG KEY "ON" power circuit".

» Repair problems of 10A FUSE in engineroom junction box and related circuit and go to "Verification of Vehicle
Repair".

2. Check IG KEY "ON" power circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C relay (E66).
3) IG KEY "ON".

4) Measure the voltage of glow relay terminal 3.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair problems of E/R FUSE & RELAY BOX 10A FUSE in engineroom junction box and related circuit and
go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  esiirioe
1. Check monitoring voltage in control circuit

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect A/C relay (E66).

3) IG KEY "ON".

4) Measure the voltage of glow relay terminal 5.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.
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» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2. Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect A/C relay and ECM connector.

3) Check continuity between glow relay terminal 5 and ECM connector terminal 70.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES
» Repair short to ground and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  ei6138
1. Check A/C relay component resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C relay.

3) Measure the coil resistance of A/C relay.

specification : 85t5 @ (207C)

EGNGO01H

4) Is the measured resistance within the specification?

YES

» Go to "2. Check A/C relay component operation" as follows.
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» Replace A/C relay and go to "Verification of Vehicle Repair".

2. Check A/C relay component operation
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C relay
3) Supplies random B+ and ground to coil sides of A/C relay ( terminal 85, terminal 86)

4) Check continuity between A/C relay terminal 30 and terminal 87.

specification : When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q )

—l®
1

B+
EGNGO01I

5) Is the continuity test within the specification?

YES

» Go to "Verification of Vehicle Repair".

» Replace A/C relay and go to "Verification of Vehicle Repair".

% Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  esssross

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.
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» System operates within specification.
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IDTC P0647 A/C CLUTCH RELAY CONTROL CIRCUIT HIGH

COMPONENT LOCATION  eseesros

Refer to DTC P0646.

GENERAL DESCRIPTION  eoia906e

Refer to DTC P0646.

DTC DESCRIPTION  ezrarse

P0647 is set when excessive current is detected in Aircon relay control circuit for more than 1 sec.. This code is due to
short to battery in Aircon relay control circuit or internal short in relay component.

DTC DETECTING CONDITION  eaerseoo

Item Detecting Condition Possible Cause

DTC Strategy » \oltage monitoring
IG KEY "ON"

Enable Conditions

ThresholdValue » Short to battery
DiagnosticTime * 1.0 sec. « AIC relay circuit
Fuel Cut NO » A/C relay component
EGR Off NO
Fail Safe

Fuel Limit NO
MIL NO

SCHEMATIC DIAGRAM  ecesraoo

Refer to DTC P0646.

MONITOR SCANTOOL DATA  eoassses

1. Connect scantool to Data Link Cable (DLC).

2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "A/C COMPRESSOR CONTROL" parameter on the scantool.

specification : A/C switch "ON" : A/C RELAY "ON" (Aircon compressor turns ON and OFF
periodically by Aircon pressure S/W. )
A/C switch "OFF" : A/C RELAY "OFF"
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1.Z CURRENT DaTnA 26-54

XOE XK R X X X

FUEL PRESSURE HEASURED 2B.5 HPa
AIR HASS PERCYLINDER 359, Pmg-st
AsC ON SIGNAL SWITCH ON

A<C COMPRESS0R CONTROL ON

A<C PRESSURE SENSOR 1723 mU
BLOWER SWITCH ON
FAN-LOW SPEED ON

FAN-HIGH SPEED

F

¥

[FIX | [FULL| |GRPH| [RCRD|

Fig.1) The operating condition of aircon relay is shown. Check if aircon compressor works properly when aircon switch is turning

ON.

1.5 ACTUATION TEST B81-17

A-C COMPRESS0R RELAY

DURATION UNTIL STOP KEY

HMETHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE BUNNING

PRESS [STRT1,

IF ¥0U ARE READY *

[STRT| [STOP|

Fig.2) Diagnosing problem of "A/C RELAY" and "AIRCON COMPRESSOR" is convenient through ACTUATION TEST on the

TERMINAL AND CONNECTOR INSPECTION

Scantool.

Refer to DTC P0646.

POWER CIRCUIT INSPECTION k611804

1. Check power circuit voltage

1)
2)

3)

IG KEY "OFF", ENGINE "OFF".
Disconnect A/C relay.

Measure the voltage of A/C relay terminal

1.

E5424A6D

EGNGO001C

specification : 11.5V~13.0V

4)

1)
2)
3)

4)

Is the measured voltage within the specification?

YES

» Go to "2. Check IG KEY "ON" power circuit".

» Repair problems of 10A FUSE in engineroom junction box and related circuit and go to "Verification of Vehicle

Repair".

Check IG KEY "ON" power circuit

IG KEY "OFF", ENGINE "OFF".
Disconnect A/C relay (E66).
IG KEY "ON".

Measure the voltage of glow relay terminal

3.
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specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

» Go to "Control Circuit Inspection".

» Repair problems of E/R FUSE & RELAY BOX 10A FUSE and related circuit and go to "Verification of Vehicle
Repair".

CONTROL CIRCUIT INSPECTION  esaaseos
1. Check monitoring voltage in control circuit

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect A/C relay (E66).

3) IG KEY "ON".

4) Measure the voltage of glow relay terminal 5.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery and go to "Verification of Vehicle Repair".

2. Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect A/C relay and ECM connector.

3) Check continuity between glow relay terminal 5 and ECM connector terminal 70.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

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

» Repair open in control circuit and go to "Verification of Vehicle Repair".
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COMPONENT INSPECTION  eosseses
1. Check A/C relay component resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C relay.

3) Measure the coil resistance of A/C relay.

specification : 855 @ (207C)

EGNGO01H

4) Is the measured resistance within the specification?

YES

» Go to "2. Check A/C relay component operation" as follows.

» Replace A/C relay and go to "Verification of Vehicle Repair".
2. Check A/C relay component operation
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C relay
3) Supplies random B+ and ground to coil sides of A/C relay ( terminal 85, terminal 86)

4) Check continuity between A/C relay terminal 30 and terminal 87.

specification : When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q )
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FUEL SYSTEM

—10
gl

B+

5) Is the continuity test within the specification?

YES

» Go to "Verification of Vehicle Repair".

» Replace A/C relay and go to "Verification of Vehicle Repair".

% Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR esorrace

Refer to DTC P0646.

EGNGO001I
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IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT

COMPONENT LOCATION  esoreses

GENERAL DESCRIPTION  essiosoc

As monitoring the errors of several sensors and actuator circuit, TCM related problem and ECM error, if any problem

EGNGO009T

occurs, ECM turns Engine Check Lamp ON at cluster to notify driver the occurence of a problem.Generally, Engine Check

Lamp turns ON at Ignition ON and turns OFF within couple of seconds after turning engine ON. If engine check lamp

turns on during driving, perform diagnosis of engine system and auto-transaxle system.

DTC DESCRIPTION

P0650 is set when 1)excessive current is detected in engine check lamp control circuit for more than 1.0 sec. at engine
check lamp ON condition or 2)like open or short to ground, no current is detected. This code is due to open in control

E7F64B1A

circuit or opened filament of lamp component.

DTC DETECTING CONDITION  eocopsps

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage monitoring

Enable Conditions

IG KEY "ON" (Monitoring only performed within
lamp operating condition)

ThresholdValue

Short to battery
Short to GND, Wiring open

DiagnosticTime

1.0 sec.

Fail Safe

Fuel Cut NO

EGR Off NO

Fuel Limit NO

MIL NO

» Open in engine check lamp
» Engine check lamp circuit.
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SCHEMATIC DIAGRAM  eosensas

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
M09 Cluster C101-2 ECM Terminal Connected to Function
MO09-1 terminal 11| 10A Cluster FUSE IG power
- i C101-2 terminal 68 Engi heck | trol
Mo9-1 |11 /_\ 4|Mog-2 R . MQ9-2 terminal 4 ermina ngine check lamp contro
CHECK 68. Engine check lamp control
Engine check lamp

10A Cluster FUSE (IG power)

[HARNESS CONNECTOR]

JH%H i JH%HL

5

4 3

[ Iﬂlwlsl*l ]

MQ9-2 Cluster

2

O o o
[94]93[92]91[90]89[88[87[86[85[84]83 sz|s1|s"|79|7a|77|7e [75[74] 73 H
[72l71[7dleolegle7lesle5l64]63]62]6 1fe0l59[58]5756]55]54]53]52[ 51

s ] [ ] — — 3

30l2opale7lopslalza 2221 20] 1 [0fao]al47]46laslu4ls]42]41]4030]38]37]36[35[34]33]32]31][30[ 29]
1shahahzhifololel 71615 |28|27|26|25|24|23|22|21|20|19|1B|1716|15|14|13|12|11|10 9[8[ 7] .
w

C101-1 ECM C101-2 ECM

EGNGO009U

TERMINAL AND CONNECTOR INSPECTION  esirerss

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".
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» Go to "Control Circuit Inspection".

CONTROL CIRCUIT INSPECTION 6040202
1. Check control circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect ECM connector.

3) IG KEY "ON".

4) Measure the voltage of terminal 68 of ECM connector.

Specification : 10.8V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "2. Grounding test of check lamp control circuit" as follows.

P Check open in filament of check lamp. ( Refer to Component Inspection)
» Repair open between cluster connector(M09-2) terminal 4 and ECM connector(C101-2) terminal 68 and go
to "Verification of Vehicle Repair",
2. Grounding test of check lamp control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM connector.

3) IG KEY "ON".

4) Ground ECM connector terminal 68 to chassis ground.

specification : check lamp turns ON.

5) Does check lamp turn ON?

YES

» Go to "Verification of Vehicle Repair".

» Repair short to battery in check lamp control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esorsarc

1. 1G KEY "OFF", ENGINE "OFF".

2. Dismount cluster and disconnect check lamp.
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3. Check filament of check lamp.

4. supply 12V to "check lamp" to turn lamp ON

specification : lamp turns ON when 12V is supplied.

5. Does check lamp turn ON?

YES

» Go to "Verification of Vehicle Repair".

» Replace check lamp and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  escris:

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0652 SENSOR REFERENCE VOLTAGE "B" CIRCUIT LOW

COMPONENT LOCATION  eisposae

ECM

EGNGO007T

GENERAL DESCRIPTION  ezsesus

ECM is activated by power supply. Signals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted siganals with control LOGIC saved at micro controller and EEPROM, ECM controlls engine as actuating injectors,
solenoids and relays. To guarantee accurate control, ECM performs SELF TEST, DIAGNOSIS of several sensors and
actuators. And if serious trouble which affects vehicle performance occurrs, ECM sets DTCs.At certain cases, ECM shuts
down whole systems in order to prevent dangerous situation due to incorrect control.

DTC DESCRIPTION  e1zsee04

P0652 is set when the voltage below 4700mV - minimum voltage of sensor power supply 2 generates from ECM - is
detected for more than 0.1 sec.. This code is due to the short to ground in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  esressss

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue « when the voltage is below the minimum voltage of o
sensor power supply ( below 4700mV ) « RPS power supply circuit
DiagnosticTime + 100ms * APS 2 power supply circuit
* BPS power supply circuit
Fuel Cut NO « ECM component
_ EGR Off NO . Limp home mpde is
Fail Safe — activated.(engine speed
Fuel Limit | YES is fixed at 1200RPM.)
MIL NO




FLA -356

FUEL SYSTEM

SPECIFICATION

E959E4B4

Sensor power 1

Sensor power 2

Sensor power 3

MAFS, APS 1
4830mV~5158mV

RPS, APS 2,BPS
4830mV~5158mV

A/C pressure transducetr,
VSA position Sensor
4830mV~5158mV

SCHEMATIC DIAGRAM

E406FB8F

[CIRCUIT DIAGRAM]

[CONNECTOR INFORMATION]

ECM [E107 APS]
E107 APS i C101-2 i | Terminal Connected to Function
1
! . 1 C101-2 terminal 31 APS 2 Sensor signal
1
3 . 46. APS2 Sensor power 5V ! 2 C101-2 terminal 9 APS 1 Sensor signal
1
: |3 | c101-2 terminal 46 APS 2 Sensor power
1
, ! 4 C101-2 terminal 8 APS 2 Sensor ground
! 1
C145 RPS : C101-1 |5 C101-2 terminal 30 APS 1 Sensor ground
1
' | e C101-2 terminal 45 APS 1 Sensor power
] - 28. RPS power 5V !
+ 13. BPS power 5V 1[C145 RPS]
, 1 | Terminal Connected to Function
C130 BPS | , 1 C101-1 terminal 28 Sensor power
2 C101-1 terminal 43 Sensor signal
2 3 C101-1 terminal 8 Sensor ground
[C130 BPS]
Terminal Connected to Function
1 C101-1 terminal 40 BPS signal
2 C101-1 terminal 13 BPS power
3 C101-1 terminal 53 IATS signal
[HARNESS CONNECTOR] 4 C101-1 terminal 23 Sensor ground

C145 RPS

O O O O
[60]sqse]57]see5[54[53[52]5 1] 50] 49] 48] 47] 46]
5[aajazjazla1]ao[a9[a8]37136] 35|34 [33[32[ 31

— ] [ ] [ —/

[30]29f28]27]26[2524[23[22[21] 20] 19] 18
15[14]13[12]11]i0[ o] 8] 7[6] 5
O O

C130 BPS

94193]92/91]90|89|88|87|86|85(84(83|82]|81[80|79|78|77|76|75|74| 73
[72[71[7dledleele7]esles]e4]63le2l6 1le0l59]58]57l56]55]54/53]52] 51]
— N s— R s— R —
[sofas]4g]a7lasl4shaas|42la1]4do[ss|s7]3e[as[34]33]32[3 1]30] 29]
28]27]26|25[24|23]22[21]20119(18[17]|16|15[14|13|12]|11]10/ 9| 8| 7

o]

C101-1 ECM

C101-2 ECM

EGNG002Z
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SIGNAL WAVEFORM AND DATA  escas926

[ %) [zoon] [T [1Eno] [RECD] [MENU] [ %) [zoon] [0 [riEno] [RECD] [MENU]
[Fig.1_ Fig.2 ]

Fig.1) APS2 and RPS power supply signals are measured simultaneously. Check if the voltages are within the specification
(4.8~5.1V) at IG KEY "ON".

Fig.2) BPS and RPS power supply signals are measured simultaneously. Check if the voltages are within the specification
(4.8~5.1V) at IG KEY "ON".

EGNGOO03A

TERMINAL AND CONNECTOR INSPECTION  epecoeos

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damage of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at mail connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  epasoesc

1. Check power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnector RPS connector, APS connector and BPS connector.
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3) IG KEY "ON".

4) Measure the voltage of RPS connector terminal 1, APS connector terminal 3 and BPS terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» Go to "2. Check short to ground in power circuit" as follows.
2. Check short to ground in power circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect RPS connector, APS connector, BPS connector, ECM connectors.

3) Check continuity between RPS connector terminal 1(APS connector terminal 3, BPS connector terminal 2) and
chassis ground.

specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?

YES

» If the circuit is insulated well and the sensor power supply from ECM is low, replace ECM and "Verification of
Vehicle Repair".

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

COMPONENT INSPECTION  es27pees

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect RPS connector, APS connector, BPS connector.

3. Check that sensor connector power supply is within the specification after turning IG KEY "ON".

4, Connect RPS connector and APS connector in turn.

Specification : sensor power supply should not change as connecting RPS connector, APS connector, BPS connector.
( If the change of sensor power supply occur as connecting sensor connector, this means
the occurrence of short inside of sensor.)

5. Does change of sensor power supply occur as connecting sensor connector?

YES

» Replace related sensors.(rail pressure sensor, accel pedal sensor, boost pressure sensor)
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» Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  Eioscaso

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0653 SENSOR REFERENCE VOLTAGE "B" CIRCUIT HIGH

COMPONENT LOCATION  e749705

Refer to DTC P0652.

GENERAL DESCRIPTION  eseonsrr

Refer to DTC P0652.

DTC DESCRIPTION  eossr204

P0653 is set when the voltage above 5158mV - maximum voltage of sensor power supply 2 generates from ECM - is
detected for more than 0.1 sec.. This code is due to the short to battery in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  eszse0a7

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » when the voltage is above the maximum voltage

of sensor power supply.(above 5158mV ) RPS power supply circuit

DiagnosticTime + 100ms * APS 2 power supply circuit
« BPS power supply circuit
Fuel Cut NO « ECM component
. EGR Off NO * Limp home mode is
Fail Safe — activated.(engine speed
FuelLimit | YES is fixed at 1200RPM.)
MIL NO

SPECIFICATION  es9aness

Refer to DTC P0652.

SCHEMATIC DIAGRAM  es2aeae

Refer to DTC P0652.

SIGNAL WAVEFORM AND DATA  eciseien

Refer to DTC P0652.

TERMINAL AND CONNECTOR INSPECTION  eoperres

Refer to DTC P0652.

POWER CIRCUIT INSPECTION  eacszrio

1. Check power circuit voltage
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1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnector RPS connector, APS connector and BPS connector.
IG KEY "ON".

Measure the voltage of RPS connector terminal 1, APS connector terminal 3 and BPS terminal 2.

Specification : 4.8V~5.1V

5)

Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» Go to "2. Check short to battery in power circuit" as follows.

2. Check short to battery in power circuit

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect RPS connector, APS connector, BPS connector, ECM connectors.

IG KEY "ON"

Measure the voltage of RPS connector terminal 1 or APS connector terminal 3 and BPS connector terminal 2.

Specification : 0.0vV~0.1V

5)

Is abnormal voltate measured in this test?

YES

P Repair short to battery and go to "Verification of Vehicle Repair".

P If the circuit is insulated well and the sensor power supply from ECM is high, replace ECM and go to "Verifi-
cation of Vehicle Repair".

COMPONENT INSPECTION  esrrrars

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect RPS connector, APS connector, BPS connector.

3. Check that sensor connector power supply is within the specification after turning IG KEY "ON".

4. Connect RPS connector and APS connector in turn.

Specification : sensor power supply should not change as connecting RPS connector, APS connector, BPS connector.
( If the change of sensor power supply occur as connecting sensor connector, this means
the occurrence of short inside of sensor.)

5. Does change of sensor power supply occur as connecting sensor connector?
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YES

» Replace related sensors.(rail pressure sensor, accel pedal sensor, boost pressure sensor)

» Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esrso12r

Refer to DTC P0652.
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IDTC P0670 GLOW RELAY CIRCUIT MALFUNCTION

GENERAL DESCRIPTION

Heating combustion chamber, glow plug increases fuel ignitibility and makes fuel in the foggy state easily when engine
is cold. Thus, glow plug makes engine starting easily and decreases exhaust gas produced just after turning engine on
when engine is cold.ECM controls operation and operating duration of glow plug relay which supplies power to glow plug
with ECTS signal, battery voltage and IG KEY ON signal.Through glow lamp in cluster, ECM let drivers know if glow plug

is ON.

DTC DESCRIPTION

P0670 is set when 1)excessive voltage is detected or 2)no current is detected like open or short to ground in glow relay
control circuit for more than 1 sec. at glow relay ON condition. This code is due to open in glow relay control circuit or

ECC9C57C

E1A4A81F

internal open in glow relay component.

DTC DETECTING CONDITION

E2902D10

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage monitoring

Enable Conditions

IG KEY "ON" (monitoring only performed within
relay operating condition)

ThresholdValue

short to battery
Short to GND, Wiring open

DiagnosticTime

1.0 sec.

Fail Safe

Fuel Cut NO

EGR Off NO

Fuel Limit NO

MIL NO

» Glow relay control circuit
* Glow relay component

SPECIFICATION

E8B3C8BF

% RELAY OPERATING TIME

-20C -10C 10C 50C
10V 16sec 10sec 4sec 2.0sec
14.9Vv 16sec 10sec 4sec 2.0sec
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SCHEMATIC DIAGRAM

EAAD3717

[CIRCUIT DIAGRAM]

E123 Glow relay

30/02

Glow plug

C101-2 ECM

Bte

[HARNESS CONNECTOR]

AL

i a 2

L=

E123 Glow relay

93. Glow relay control

Main relay power (15A INJ FUSE)

60[5958|57|5655/54|53|52|51{ 50| 49 (48| 47| 46
4514443|42(41]40]3938]37|36] 35[ 34 | 33[32| 31

30[29]28]27|26/25[24]|23]2221 20| 1
15[14]13]12]11]10] 98] 7|6 &

C101-1 ECM

[CONNECTOR INFORMATION]

Terminal Connected to Function
1 EC102 terminal 15 Glow relay coil power
2 E172 terminal 1 Glow plug power(OUTPUT)
3 80A Glow plug FUSIBLE LINK Glow plug power(INPUT)
4 C101-2 terminal 93 Glow relay control

Hot at all times (80A Glow plug FUSIBLE LINK)

83]82(81

94193]92(91[90|89|8887|86/85|84] 180]79]78
[72[71[7oledleel67]e6lesp4l6d62[6 1]60k59]58]575¢]
C— ]
[s0fas]ag]a7]46[as[aala3]a2la1] a030]38[37]36[35[34]33]32]31]30] 29]
28|27]26]25[24]23]22[21 0 3[12|11]10[ 98| 7

[19[18[17[16]15[14[13]1

o]

77[7e[75]74[ 73
[55]54]53]52] 51]

C101-2 ECM

MONITOR SCANTOOL DATA

4.

E4354334

Connect Scantool to Data Link Connector (DLC).
Warm engine up to normal operating temperature.
Turn "OFF" electrical devices and A/C.

Monitor "GLOW RELAY" parameter on the Scantool.

EGNGO007G

specification : After operating according to engine coolant temperature and battery voltage, Glow relay turns "OFF".
at IG KEY "ON". (Refer to Specification)
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1.2 CURRENT DATA 31/54 1.5 ACTUATION TEST #9/17
A
% |BATTERY VOLTAGE 14.4 v cLOW RELAY
% |[FUEL PRESSURE MEASURED 28.5 HPa
. DURATION |UNTIL STOP KEY
% |RAIL PRESS. REGULATORL 22.7 X
* |AIR MASS PERCYLINDER  359.7mg/st METHOD ACTIVATION
% |WATER TEMP.SENSOR 94.3 °C | g CONDITION |IG.KEY ON
4 GLOW RELAY ON ENGINE OFF
% |GLOW CONTROL LAMP OFF
* |ENGINE SPEED SEN=OR 794 rpm PRESS [ETRT1, IF YOU ARE READY *
Y
[FI¥ | [FULL | [GRPH| |RCED| [STRT | [8TOP]
| Fig.1 | | Fig.2

Fig 1) Operating state of Glow relay is shown. However, it is difficult to check operating state because Glow relay turns OFF
2~3 sec. after operation at normal temp.
Fig.2) Checking glow relay operation and power supply to glow plug using "ACTUATION TEST" on Scantool is convenient.

EGNGO07H

TERMINAL AND CONNECTOR INSPECTION  eesoecss

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES
» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eosrpass

1. Check HOT AT ALL TIMES power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect glow relay.

3) Measure the voltage of glow relay connector terminal 3.
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Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

YES

» Go to "2. Check IG KEY "ON" power circuit voltage" as follows.

» Repair Diesel box 60A glow plug fuse and related circuit and go to "Verification of Vehicle Repair".
2. Check IG KEY "ON" power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect glow relay.
3) IG KEY "ON".

4) Measure the voltage of glow relay connector terminal 1.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

» Go to "Control Circuit Inspection".

» Repair E/R FUSE & RELAY BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  ecasarer
1. Check control circuit monitoring voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect glow relay.

3) IG KEY "ON".

4) Measure the voltage of glow relay connector terminal 4.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When no value is detected : Go to "2. Check open in control circuit".
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» When high voltage is detected : Repair short to battery in signal circuit and go to "Verification of Vehicle
Repair".

2. Check open in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect glow relay and ECM connector.

3) Check continuity between glow relay connector terminal 4 and ECM connector terminal 93.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES
» Repair short to ground and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  easecsss
1. Check golw relay component coil resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect glow relay.

3) Measure the resistance of glow relay component coil.

Specification : 555 Q (207C)

EGNGO07M

4) Is the measured resistance within the specification?

YES

» Go to "2. Check glow relay component operation" as follows.

» Replace glow relay and go to "Verification of Vehicle Repair".
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2. Check glow relay component operation
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect glow relay.
3) Supplies random B+ and ground to coil sides of glow relay ( terminal 85, terminal 86).

4) Check continuity between glow relay terminal 30 and terminal 87.

specification : When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q@ )

B+

EGNGO07N

5) Is the measured resistance within the specification?

YES

» Go to "Verification of Vehicle Repair".

» Replace glow relay and go to "Verification of Vehicle Repair".

% Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR esssrers

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.
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» System operates within specification.
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IDTC P0685 ECM/PCM POWER RELAY CONTROL CIRCUIT /OPEN

COMPONENT LOCATION  eseseors

EGNGO009X

GENERAL DESCRIPTION  eis72588

Main relay operates when Ignition ON signal is inputted to terminal 28 of ECM C101-1 connector and it supplies power
to ECM, fuel pump relay, CMP, EGR actuator, throttle flap actuator, PTC heater relay and brake switch, etc. Especially,
the power supplied to ECM is used as a main power of injectors, rail pressure control valve and ECM operation.When IG
KEY ON signal is shut off during turning engine OFF, ECM stops injector operation then engine turns OFF. Approx. after
5 sec., ECM shuts OFF main relay and system turns OFF. Main relay is very important for engine operation, so careful
inspection is strongly required.

DTC DESCRIPTION  epesapes

When IG KEY OFF signal is imputted to ECM. ECM stops injector operation andn engine turns OFF. Then, After-run(turn-
ing off process of ECM intermal system) is performed in order to shut system down. During this process, if main relay
power supply is cut too late or power supply is cut too early before After-run process completes, ECM detect main relay
error and P0685 is set.

DTC DETECTING CONDITION  esaisaso

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"

* When main relay respond to IG KEY - ON/OFF
signal too fast or slow

ThresholdValue (After-run finished and it requires more than 2 sec. for

Main relay to be deactivated. Main relay deactivated

before After-run finished more than 3 times. ) * Main relay circuit

e Main relay component

DiagnosticTime * Immediately
Fuel Cut NO
EGR Off NO
Fuel Limit NO
MIL NO

Fail Safe
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SPECIFICATION  esscaces

Main Relay Coil Resistance 73+10 @ (207C)

SCHEMATIC DIAGRAM  eozeroa

[CIRCUIT DIAGRAM] 10A SNSR Eoz sensor heater [CONNECTOR INFORMATION]

Brake S/W
Throttle flap actuator
EGR actuator . .
Terminal Connected to Function
VGT actuator -
CMPS 1 30A ECU A FUSIBLE LINK Hot at all times
15A INJ Glow plug relay 2 C101-2 terminal 72 Main relay control
PTC heater relay
3 * *
E63 Main relay 10AECUD C101-2 ECM 4 |30A ECU A FUSIBLE LINK Main relay coil power
—6\_9— 1. Main relay power c
. Power supply to ECM,
20AECU C ) -
1 o/ 5 3. Main relay power 5 C101-2 terminal 1,3,5 etc. Sensor, Actuator
O 45 \ 9-|

5. Main relay power

amte

72. Main relay control
C101-1 ECM

28.1G KEY ON signal

ON/START power (E/R FUSE & RELAY BOX 10A ECU FUSE)
Hot at all times (30A ECU A FUSIBLE LINK)

[HARNESS CONNECTOR]

lll@@:ﬂ@ﬂ-ﬂmlll@m@@ﬁlllll- ofs ]
s . ] C— [——71 ——7 T ——] [4]3]
I:EJIIII:I:IIIEEEEIIIIIIEZIII an
2
E63 Main relay C101-1 ECM C101-2 ECM

EGNGO009Y
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SIGNAL WAVEFORM AND DATA  esr7asss

B¢ [ 5.8V cH BIEN:RY

...... IGKEYSIQHal

| %Y [zoon] [curs ] [nEno] [RECD] [MENU]
Fig.1) Main relay operates when IG KEY "ON" (C101-1 terminal 28 ON signal), it turns "OFF" in 12 sec. after IG KEY "OFF".

EGNG009zZ

TERMINAL AND CONNECTOR INSPECTION  ecepcone

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES
P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  eparsoss
1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect main relay.

3) Measure the voltage of main relay terminal 1 and 4.
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Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

YES

» Go to "Check power supply line(relay—actuator)" as follows.

» Repair E/R FUSE & RELAY BOX 30A ECU A fusible link and related circuit and go to "Verification of Vehicle
Repair".

2. Check power supply line(relay—actuator)
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect main relay and ECM connector.
3) Connect main relay terminal 1 and 5 using jump wire.

4) Measure the voltage of ECM connector terminal 1,3,5.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair open in E/R FUSE & RELAY BOX ECU C, ECU D fusible link and related circuit and go to "Verification
of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  ezoorres
1. Check open in control circuit

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect main relay and ECM connector.

3) Check continuity between main relay terminal 2 and ECM connector 72.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Go to "2. Check short to ground in control circuit" as follows.

» Repair open in control circuit and go to "Verification of Vehicle Repair".
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FUEL SYSTEM

2.

Check short to ground in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect main relay and ECM connector.

3) Check continuity between main relay terminal 2 and chassis ground.

specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES

» Go to "3.Check short to battery in control circuit" as follows.

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

Check short to battery in control circuit

1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect main relay and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of main relay connector terminal 2.

specification : 0.0V~0.1V

5) Is abnormal voltage detected in the circuit with both connectors disconnected?
YES

» Repair short to battery in signal circuit and go to "Verification of Vehicle Repair".

» Go to "Component Inspection”.

COMPONENT INSPECTION  esssszsr

Check main relay component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect main relay.

3) Measure the resistance between main relay coil component terminal 85 and 86.

Specification : 7310 @ (207C)
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EGNGO10F

4) Is the measured resistance within the specification?

YES

» Go to "2. Check main relay component operation” as follows.

» Replace main relay and go to "Verification of Vehicle Repair".
2. Check main relay component operation
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect main relay.
3) Supplies random B+ and ground to coil sides of main relay. ( terminal 85, terminal 86)

4) Check continuity between main relay component terminal 30 and 87.

specification : When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q )

®

EGNGO010G

5) Is the continuity test within the specification?

YES

» go to "Verification of Vehicle Repair".

» Replace main relay and go to "Verification of Vehicle Repair".

¥ Repeat this process 2~3 times.
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VERIFICATION OF VEHICLE REPAIR  esoepsc

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0698 SENSOR REFERENCE VOLTAGE "C" CIRCUIT LOW

COMPONENT LOCATION  eucicn

ECM

EGNGO007T

GENERAL DESCRIPTION  eagerier

ECM is activated by power supply. Signals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted siganals with control LOGIC saved at micro controller and EEPROM, ECM controlls engine as actuating injectors,
solenoids and relays. To guarantee accurate control, ECM performs SELF TEST, DIAGNOSIS of several sensors and
actuators. And if serious trouble which affects vehicle performance occurrs, ECM sets DTCs.At certain cases, ECM shuts
down whole systems in order to prevent dangerous situation due to incorrect control.

DTC DESCRIPTION  essaraco

P0698 is set when the voltage below 4700mV - minimum voltage of sensor power supply 3 generates from ECM - is
detected for more than 0.1 sec.. This code is due to the short to ground in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  espoe1s

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * IG KEY "ON"
* when the voltage is below the minimum voltage
ThresholdValue of sensor power supply. « AJC pressure transducer
( below 4700mV) power supply circuit
DiagnosticTime . 100ms + variable swirl control actuator

power supply circuit

Fuel Cut NO « ECM component

EGR Off NO e Limp home mode is
Fail Safe — activated. (engine speed is
Fuel Limit | YES fixed at 1200RPM. )

MIL NO
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FUEL SYSTEM

SPECIFICATION

E3C24ADA

Sensor power 1

Sensor power 2 Sensor power 3

MAFS, APS 1
4830mV~5158mV

A/C pressure transducetr,
VSA position Sensor
4830mV~5158mV

RPS, APS 2,BPS
4830mV~5158mV

SCHEMATIC DIAGRAM

E77CE18F

[CIRCUIT DIAGRAM]

[CONNECTOR INFORMATION]

‘V
AN

30[29]28]27|26|25/|24|23]2:

15[14]13]12]11]10] 98| 7
N N

C101-1 ECM

ECM [EO8 A/C Refrigerant Pressure Sensor]
E08 A/C pressure transducer . C101-2 i | Terminal Connected to Function
1
: : 1 C101-2 terminal 12 Sensor ground
1
1 . .
3 . 22. A/C pressure transducer : 2 C101-2 terminal 13 Sensor signal
v poversy | 3 | c101-2 terminal 22 Sensor power
1
: X [C147 Variable swirl control actuator]
. . 1 1
C147 Variable swirl control actuator : 1011 : Terminal Connected to Function
, ! 1 C101-1 terminal 60 MTR (+)
3 | o ' 2 | c101-1terminai30 MTR (-)
T]26. Variable swirl control actuator| ,
: position sensor power 5V : 3 C101-1 terminal 26 Sensor power
i ! C101-1 terminal 56 Sensor signal
1 1
""""""""""" 5 C101-1 terminal 6 Sensor ground
[HARNESS CONNECTOR]

<
/|

E08 A/C pressure transducer

“
N\

C147 Variable swirl control actuator

C101-2 ECM

EGNGO001W
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SIGNAL WAVEFORM AND DATA  e20ss350

FE M 1.0v JEXJE cHB 1.8V

- _ e

[ %) [zoon] I [riEvo] [RECD] [MENU]
| Fig.1

Fig.1) A/C pressure transducer and VSA position Sensor power supply signals are measured simultaneously.
Check if the voltages are within the specification ( 4.8~5.1V) at IG KEY "ON"

EGNG001X

TERMINAL AND CONNECTOR INSPECTION  e6ss9s:

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damage of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at mail connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position )

3. Is the problem found?

YES
P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  ebeosscs
1. Check power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect A/C pressure transducer connector and variable swirl control actuator connector.

3) IG KEY "ON".
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4) Measure the voltage between A/C pressure transducer connector terminal 3 or variable swirl control actuator
connector terminal 6 and chassis ground.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» Go to "2. Check short to ground in power circuit" as follows.
2. Check short to ground in power circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C pressure transducer connector, variable swirl control actuator connector, ECM connectors.

3) Check continuity between A/C pressure transducer connector terminal 3 or variable swirl control actuator con-
nector terminal 3 and chassis ground.

specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?

YES

» If the circuitis insulated well and the sensor power supply from ECM is low, replace ECM and go to "Verification
of Vehicle Repair".

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

COMPONENT INSPECTION  essraseo

1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect A/C pressure transducer connector and variable swirl control actuator connector.

3. Check that sensor connector power supply is within the specification after turning IG KEY "ON".

4. Connect A/C pressure transducer connector and variable swirl control actuator connector in turn.

Specification : sensor power supply should not change as connecting A/C pressure transducer
connector and variable swirl control actuator connector.

( If the change of sensor power supply occur as connecting sensor connector, this means

the occurrence of short inside of sensor.)

5. Does change of sensor power supply occur as connecting sensor connector?

YES

» Replace A/C pressure transducer or variable swirl control actuator.
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» Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eerraise

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P0699 SENSOR REFERENCE VOLTAGE "C" CIRCUIT HIGH

COMPONENT LOCATION  ecoorase

Refer to DTC P0698.

GENERAL DESCRIPTION  esrsosss

Refer to DTC P0698.

DTC DESCRIPTION  esspeses

P0699 is set when the voltage above 5158mV - maximum voltage of sensor power supply 3 generates from ECM - is
detected for more than 0.1 sec.. This code is due to the short to battery in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  eseoores

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * |G KEY "ON"
« when the voltage is above the maximum voltage
ThresholdValue of sensor power supply + AJ/C pressure transducer
(above 5158mV ) power supply circuit
DiagnosticTime . 100ms « variable swirl control actuator

power supply circuit
Fuel Cut NO + ECM component
EGR Off NO  Limp home mode is
Fail Safe — activated. (engine speed is
FuelLimit | YES fixed at 1200RPM. )
MIL NO

SPECIFICATION  esccerrs

Refer to DTC P0698.

SCHEMATIC DIAGRAM  essceoco

Refer to DTC P0698.

SIGNAL WAVEFORM AND DATA  exrsrss

Refer to DTC P0698.

TERMINAL AND CONNECTOR INSPECTION  eisssrco

Refer to DTC P0698.

POWER CIRCUIT INSPECTION  espooss

1. Check power circuit voltage
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1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect A/C pressure transducer connector and variable swirl control actuator connector.
3) IG KEY "ON".

4) Measure the voltage between A/C pressure transducer connector terminal 3 or variable swirl control actuator
connector terminal 6 and chassis ground.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» Go to "2. Check short to ground in power circuit" as follows.
2. Check short to ground in power circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/C pressure transducer connector, variable swirl control actuator connector, ECM connectors.
3) IG KEY "ON".

4) Measure the voltage between A/C pressure transducer connector terminal 3 or variable swirl control actuator
connector terminal 6 and chassis ground.

specification : 0.0V~0.1V

5) Is abnormal voltate measured in this test?

YES

P Repair short to battery and go to "Verification of Vehicle Repair".

P If the circuit is insulated well and the sensor power supply from ECM is high, replace ECM and go to "Verifi-
cation of Vehicle Repair".

COMPONENT INSPECTION  ecsaosoo

1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect A/C pressure transducer connector and variable swirl control actuator connector.
3. Check that sensor connector power supply is within the specification after turning IG KEY "ON".

4. Connect A/C pressure transducer connector and variable swirl control actuator connector in turn.
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Specification : sensor power supply should not change as connecting A/C pressure transducer
connector and variable swirl control actuator connector.

( If the change of sensor power supply occur as connecting sensor connector, this means
the occurrence of short inside of sensor.)

5. Does change of sensor power supply occur as connecting sensor connector?

YES

» Replace A/C pressure transducer or variable swirl control actuator.

» Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  essseosc

Refer to DTC P0698.
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IDTC P0700 TCU REQUEST FOR MIL ON

GENERAL DESCRIPTION  esscosz:

ECM and TCM give and take various data through CAN communication each other. When the problem of TCM related
sensor(input speed sensor, output speed sensor, inhibiter switch, etc.) and actuators(transaxle solenoid valve, etc.) oc-
curs, gear is fixed at 3rd gear position. However, alam device which notifies drivers of the occurrence of TCM related
problem directly like "TCM warning lamp". Instead of TCM lamp, including TCM, if power train related problem happens,
Engine check lamp turns ON to let drivers recognize the occurrence of power train system(A/T system) related problem.

DTC DESCRIPTION  essiaeas

P0700 is the code which notifies drivers of the occurrence of TCM related problem indirectly as illuminating engine check
lamp. If this code is recorded, Do not check engine but auto transaxle.

DTC DETECTING CONDITION  eurre

Item Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions « Engine "ON"
ThresholdValue « Engine check lamp ON requirement from TCM
DiagnosticTime « Immediately

» Problem of TCM system
Fuel Cut NO

EGR Off NO
Fuel Limit NO
MIL YES

Fail Safe

VERIFICATION OF VEHICLE REPAIR  ecanoir

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0701 TCM STATUS ERROR

GENERAL DESCRIPTION  esicoss

ECM and TCM give and take various data through CAN communication each other. When the problem of TCM related
sensor(input speed sensor, output speed sensor, inhibiter switch, etc.) and actuators(transaxle solenoid valve, etc.) oc-
curs, gear is fixed at 3rd gear position. However, alam device which notifies drivers of the occurrence of TCM related

problem directly like "TCM warning lamp". Instead of TCM lamp, including TCM, if power train related problem happens,
Engine check lamp turns ON to let drivers recognize the occurrence of power train system(A/T system) related problem.

DTC DESCRIPTION  esopzess

P0701 is set when ECM detects TCM problem through CAN communication. Check whether TCM operatures or not.

DTC DETECTING CONDITION  eosasacs

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions e Engine "ON"
ThresholdValue * TCM failure
DiagnosticTime » Immediately

* TCM failure
Fuel Cut NO

EGR Off NO
Fuel Limit NO
MIL NO

Fail Safe

VERIFICATION OF VEHICLE REPAIR  epos2soa

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0820 NEUTRAL S/W MALFUNCTION |

GENERAL DESCRIPTION  eosssrss

Neutral Gear Switch is installed in M/T vehicle and senses driver’s intension to shift gear(driver’s intension to drive).ECM
recognizes engaged gear based on vehicle speed sensor signal and engine RPM in M/T vehicle. And Black Smoke limiting
fuel quantity value varies according to engaged gear.(As higher gear shift is engaged, maximum possible fuel injection
guantity increases to raise power generation.)The recognition of engaged gear is available when vehicle speed reachs to
2Km/h - the minimum speed for ECM to detect. When vehicle starts to move after standing for a while and vehicle speed
does not reach to 2Km/h, fuel quantity mapping value at neutral gear is adopted to vehicle. Moreover, this phenomenon
is more serious when vehicle requires high power generation such as the situation when vehicle is on the slope. To cope
with this problem, neutral gear switch which senses driver’s intension of starting to move is applied. And fuel injection
guantity mapping value suitable for 1st gear is adopted immediately.

NOTE

To reduce black smoke produced during rapid acceleration when no load is applied, fuel injection quantity at none
load condition is 70% of that at 1st gear.

DTC DESCRIPTION  ecoaeeis

P0820 is set when 1)gear is engaged at non-neutral positon at engine ON, but clutch signal is not detected. or 2)only
neutral signal is detected at above 600RPM or above 80Km/h. for more than 3 sec.. This code is due to open, short to
battery or ground in neutral gear switch circuit.

DTC DETECTING CONDITION  eeoccsoz

Item Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions  During driving

e Short to Battery

Thresholdvalue  short to GND, wiring open )
: — * Nertral gear switch
DiagnosticTime » 3.0sec. component
Fuel Cut NO * Nertral gear switch circuit
. EGR Off NO
Fail Safe

Fuel Limit NO
MIL NO

SPECIFICATION  egoi2244

Signal Voltage Neutral Position Except Neutral Position
11.0V~13.5V 0.0V~0.2V(LOW) 11.0V~13.5V(HIGH)
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SCHEMATIC DIAGRAM  Eieapssa

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C128 Neutral S/W C101-2 ECM Terminal Connected to Function
1 C101-2 terminal 57 Neutral S/W Signal

2 G102 Ground Point Chassis Ground

T\ ! 57. Neutral S/W Signal

1

[HARNESS CONNECTOR]

= o o o
[60]5968[57]56l55[54]53[52[5 1]50] 49] 48[ 47] 46
45]44}43]42]41]40[39[38[37[36] 35]34] 33[ 32[ 31

94Joa[oz[o1[oofes]ss]e7]eeles[e4fed] [e]5]
[72[71[7dledleele7]eclesleaesle2l6 1le0ls9lse]57l56]55]54/53]52] 51]

[30]29f28f27]26]25]24]23[22]21[20] 19] 18] 17] 16
15[14i3[t2fiifio] o] 8] 7[6] 5432 |1
[/ [/
C128 Neutral S/W C101-1 ECM C101-2 ECM

AE
[sofao]4gla7]4e[aspaasfazfai[ 4003837 ae[as[a4[33[32]31[30] 29]

EGNGO006U

SIGNAL WAVEFORM AND DATA  eossors

FR M S5.0V B CHBS.8 UV

Fig 1) OV at neutral gear position, 12V at any gear position except neutral position.

EGNGO006V

TERMINAL AND CONNECTOR INSPECTION  erpacess

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.
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NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  earcns
1. Neutral gear switch Voltage Inspection

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect neutral gear switch connector.

3) Check the voltage of neutral gear switch connector terminal 1.

Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

YES

» Go to "Ground Circuit Inspection”.

» Go to "2. Check open in neutral gear switch signal cicuit" as follows.
2. Check open in neutral gear switch signal cicuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect neutral gear switch connector and ECM connector.

3) Check Continuity between neutral gear switch connector terminal 1 and ECM connector terminal 57.

specifications : Approx. below 1%

4) Is the measured resistance within the specifications ?

YES

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

» Repair open in signal circuit and go to "Verification of Vehicle Repair".
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GROUND CIRCUIT INSPECTION  esporiss

1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect neutral gear switch connector and ECM connector.

3. IG KEY "ON".

4. Measure the voltage of neutral gear switch connector terminal 1. [ TEST "A" ]

5. Measure the voltage between neutral gear switch connector terminal 1 and terminal 2. [ TEST "B" ]
( Terminal 1 : Check + prove , terminal 2 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eossrarr

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect neutral gear switch connector and ECM connector.

3. Check the contituity between neutral gear switch component terminal 1 and 2 as shifting gear lever.

specifications : at neutral position : Continuity (below 1.0)
at any gear position except neutral position : Discontinuity ( linfinite Q )

EGNGO07A
4. Is the measured resistance within the specification?
YES
» Go to "Verification of Vehicle Repair".

» Replace neutral gear switch and go to Verification of Vehicle Repair".
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VERIFICATION OF VEHICLE REPAIR  esas3040

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. Atfter selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P0830 CLUTCH PEDAL SWITCH "A" CIRCUIT

GENERAL DESCRIPTION  eseranac

Clutch switch is connected to clutch pedal and transmits clutch operating state to ECM.When clutch pedal is depressed
during driving, engine load changes from loaded to none loaded condition. However, ECM regards vehicle to be loaded
becuase VSS signal is still inputted to it. therefore, ECM controls none loaded engine with the condition suitable for loaded
engine.Accordingly, optimum fuel injection control is not performed then, RPM becomes unstable and smoke is produced.
Clutch operation is detected through clutch switch signal. This signal enables ECM to cope with instant change of load
condition. Besides, clutch switch signal is used to detect engaged gear with vehicle speed and engine speed.

DTC DESCRIPTION  eespsss2

P0830 is set when no clutch switch signal change is detected 1). within 2 sec. after shifting gear during driving. 2). while
gear shifts 4 times at above 10Km/h and 1000rpm. This code is due to 1) clutch switch component failure or 2) open or
short in circuit 3) improper height of clutch pedal.

¥ ECM recognize ingaged gear with rpm and vehicle speed sensor signal.

DTC DETECTING CONDITION  ei44na14

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions e Engine run

* No clutch switch signal change is detected within
2 sec. after shifting gear during driving

Thresholdvalue * No clutch switch signal change is detected until gear o
shifted 4 times at above 10Km/h and 1000rpm * Clutch S/W circuit
) - X X e Clutch S/W component
DiagnosticTime * immediately « Clutch S/W pedal hight
Fuel Cut NO
EGR Off NO
Fail Safe

Fuel Limit NO
MIL NO

SPECIFICATION  esssssen

Condition Clutch Pedal Depressed Clutch Pedal Released

Switch Operation Switch ON Switch OFF
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SCHEMATIC DIAGRAM  eero7soe

[CIRCUIT DIAGRAM]

[CONNECTOR INFORMATION]

Terminal Connected to Function
1 C101-2 terminal 79 Clutch S/W signal
2 G113 ground point Chassis ground

E12 Clutch S/W C101-2 ECM
(i) ! 79. Clutch S/W signal
[HARNESS CONNECTOR]

[ ]

=
1
2

E12 Clutch S/W C101-1 ECM

194193]92(91]90|89]88|87|86[85[84|83|8281|80|79|78|77|76[75|74| 73
53|52 51

72]71]70]69|68|67166[65[64|63]62|61/60|59]58|57|56|55|54]

| — | | —
50(49148]47[46]45]44 [43[42141|4039]38]37|36|35[34/33{32|31(30| 29
[28]27[26[25[24|23[22]21]20[19[18]17[16[15]14|13]12|11]10{ 9| 8| 7

o]
[2]1]

C101-2 ECM

SIGNAL WAVEFORM AND DATA  esssasor

FR M S5.9Vv BEEE MBS s.e v

ST S

Ciutoh pedal ON AR
l_ﬁ [zoon| [curs | |r1Er10| |RECD| |HENU|
| Fig.1]

EGNGO004C

Fig.1) The waveform of clutch switch when clutch pedal is depressed. The output voltage of clutch pedal is OV when clutch pedal

is depressed and 12V when released.

MONITOR SCANTOOL DATA  eobszzes

1. Connect scantool to Data Link Cable. (DLC)
2. Warm engine up to normal operating temperature.

3. Turn "OFF" electrical devices and A/C.

4. Select "CLUTCH SWITCH" parameter on the Scantool.

EGNGO004D
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Specification : When clutch switch released : CLUTCH SWITCH : OFF
When clutch switch depressed : CLUTCH SWITCH : ON

1.Z CURRENT DATnA 18-54
i
* | BATTERY WVOLTAGE 14.3 ¥
ENCLUTCH SWITCH ON
* |REDUNDANT BRAKE SWITCH OFF m
* |BRAKE SWITCH OFF
* |GEAR INFOMATION a

STATUS SIGHAL APP~-EBRK
A-C ON SIGNAL SWITCH
A-C COMPRESSURE CONTRO

L

[FI¥ | [FULL| |GRPH| |RCRD]

Fig. 1) Check if "CLUTCH SWITCH" parameter changes correctly from "ON" to "OFF" and vice versa as activating clutch pedal.

EGNGOO04E

TERMINAL AND CONNECTOR INSPECTION  essrrrso

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES
» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  eapsscar
1. Check clutch switch pull-up voltage

1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect clutch switch connector.

3) IG KEY "ON".
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4) Measure the voltage of terminal 1 of clutch switch connector.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Ground Circuit Inspection”.

» Go to "2.Check open in clutch switch signal circuit" as follows.
2. Check open in clutch switch signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect clutch switch connector and ECM connector.

3) Check continuity between clutch switch connector terminal 1 and ECM connector terminal 79.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

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

GROUND CIRCUIT INSPECTION  eeceper2

1. IG KEY "OFF", ENGINE "OFF",
2. Disconnect clutch switch connector.

3. Check continuity between clutch switch connector terminal 2 and chassis ground.

specification : Continuity ( below 1.0Q )

4. Is the measured resistance within the specification?

YES

» Go to "Component Inspection”.

» Repair open or poor connection in ground circuit and go to "Verification of Vehicle Repair".
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COMPONENT INSPECTION  eiecozes

1. |IG KEY "OFF", ENGINE "OFF".
2. Disconnect clutch switch connector.

3. Check continuity between clutch switch component terminal 1 and 2 as depressing clutch pedal.

Specification : Clutch pedal depressed : Continuity ( below 1.0Q )
Clutch pedal released : Discontinuity ( Infinite Q )

EGNGO004I

4. Is the measured resistance within the specification?

YES

» Go to "Verification of Vehicle Repair".

P After checking height of clutch pedal, if therer is no problem, replace clutch switch and go to "Verification of Vehicle
Repair".

VERIFICATION OF VEHICLE REPAIR  ezcrarr

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P1145 OVERRUN MONITORING ERROR

COMPONENT LOCATION  ecaisser

ECM

EGNGO007T

GENERAL DESCRIPTION  essraero

ECM is activated by power supply. Signals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted siganals with control LOGIC saved at micro controller and EEPROM, ECM controlls engine as actuating injectors,
solenoids and relays. To guarantee accurate control, ECM performs SELF TEST, DIAGNOSIS of several sensors and
actuators. And if serious trouble which affects vehicle performance occurrs, ECM sets DTCs.At certain cases, ECM shuts
down whole systems in order to prevent dangerous situation due to incorrect control.

DTC DESCRIPTION  ezes7009

P1145 is set if fuel to injector is not limited(fuel cut disabled) and injector operates when accelerator pedal is released
after acceleraton(when vehicle coasts). This code is due to the case that ECM fails to cut power of injector operating
system inside of ECM.

DTC DETECTING CONDITION  easssies

Item Detecting Condition Possible Cause
DTC Strategy » Software monitoring
Enable Conditions * During driving
» Overrun lasts for seconds.
ThresholdValue (fuel injection performed regardless with
driver's intension)
DiagnosticTime + Immediately * ECM internal error

Fuel Cut YES
EGR Off NO
Fuel Limit NO

MIL NO

Fail Safe
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COMPONENT INSPECTION  epieaze

1. ECM Component Inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.

VERIFICATION OF VEHICLE REPAIR  essposer

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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DTC P1185 FUEL PRESSURE MONITORING-MAXIMUM PRESSURE
EXCEEDED

COMPONENT LOCATION  eisscssc

Fuel pressure regulator valve

EGNGO010K

GENERAL DESCRIPTION  essrassc

As inputted rail pressure sensor signal, ECM of Commom rail diesel engine controls Fuel pressure regulator valve(inter-
grated with high press. pump) and rail pressure regulator valve(ntegrated with common rail) in order to maintain optimum
rail pressure according to current engine rpm and load. However when the problem that leads rail pressure to out of target
value intended by ECM occurs due to mechanical or electronical reason, ECM shuts engine down and sets DTC by lim-
iting fuel (stops injector operation) in order to prevent engine from being controlled abnormally. "rail pressure monitoring
error" is the DTC which diagnose 1).supplying state of low pressure fuel and 2).mechanical operating conditions of high
pressure pump and 3). rail pressure regulator valve indirectly based on RPS output voltage and RPS duty. thus, repair
relavant to this DTC requires mechanics the total understand of fuel system.

DTC DESCRIPTION  eranzsar

P1185 is set when 1)rail press. is higher than target rail press. by 200bar in condition that rail press. is controlled by Fuel
pressure regulator valve or 2)rail press. exceeds maximum limiting value. This code is due to 1)more than intended fuel
supply to common rail or 2)poor return of fuel supplied to common rail or 3)short to high voltage line in fuel press. sensor.
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FUEL SYSTEM

DTC DETECTING CONDITION  esscsiac

Item

Detecting Condition

Possible Cause

DTC Strategy

» \oltage monitoring

Enable Conditions

» Engine running

ThresholdValue

» Rail pressure is above target rail pressure by
more than 200bar at Fuel pressure regulator
valve operating condition.- 400ms

» Rail pressure is above maximum limiting
value(1750bar) at Fuel pressure regulator valve
operating condition. - 120 ms

DiagnosticTime

» Refer to threshold Value

Fail Safe

Fuel Cut NO
EGR Off NO
Fuel Limit YES

MIL YES

» Fuel pressure regulator valve
(open stuck)

 Rail pressure regulator valve
(close stuck)

 Rail pressure sensor
(Output fixed at high
voltage line)

MONITOR SCANTOOL DATA  esstonrs

1. Monitoring rail pressure data

1) Connect Scantool to Data Link Connector (DLC).

2) Warm engine up to normal operating temperature.

3) Turn "OFF" electrical devices and A/C.

4) Monitor "FUEL PRESSURE MEASURED", "FUEL PRESSURE-TARGET", "RAIL PRESS. REGULATOR1", "INJ.
PUMP REGULATOR" parameter on the Scantool.

Specification :

Rail pressure at idle :

FUEL PRESSURE MEASURED : similar to "FUEL PRESSURE-TARGET"
FUEL PRESSURE-TARGET : 28 £ 5 Mpa

RAIL PRESS. REGULATORL1 : 20 + 5%

INJ. PUMP REGULATOR : 40 = 5%

1.2 CURRENT DATA 8454

XX X R X X X

FUEL PRESSURE-TARGET 28.3 HPa u
FUEL PRE.S/POINT VALUE 8.3 HPa
BRAIL PRESS. REGULATOR1 22.7
INJ.PUMF REGULATOR 3B.8a
AIR HMASS PERCYLINDER 346. 9mg st
ENGINE SPEED SENSOR T34 rpnm
EGRE ACTUATOR

F
4
4

¥

[FIX |

[FULL | [GRPH| |RCED|

Fig.1) Monitor "FUEL PRESSURE MEASURED" at idle after warming engine up.

EGNGO10R
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Check if "FUEL PRESSURE MEASURED"data is similar to "FUEL PRESSURE-TARGET". Not only former
two data but also "RAIL PRESS. REGULATOR1" and "INJ. PUMP REGULATOR"should be monitored carefully.
Although "FUEL PRESSURE MEASURED" is similar to "FUEL PRESSURE-TARGET", if "RAIL PRESS. REG-
ULATOR1" and "INJ. PUMP REGULATOR" is out of specification, it means wear, leakage, stuck of fuel system.

2. Monitoring rail pressure data at acceleration(loading condition).
1) Connect Scantool to Data Link Connector (DLC).
2) Warm engine up to normal operating temperature.
3) Turn "OFF" electrical devices and A/C.

4) Monitor "FUEL PRESSURE MEASURED", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" param-
eter on the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
INJ. PUMP REGULATOR 38 + 5% 32 + 5% duty decreases
FUEL PRESSURE .
MEASURED 28.5 + 5 Mpa 145 £ 10 Mpa press. increases
RAIL PRESS. o 0 .
REGULATOR1 19 £ 5% 48 + 5% duty increases
1.2 CURRENT DATA 1-3 1.2 CURRENT DAThA 1.3
INJ.PUMP REGULATOR 1686 .8 INJ.PUHPF REGULATOR 188 .8
et o s 8.8 2 . | P29 =
.8 ]
FUEL FPRESS 156 .4 FUEL PRESE.- 1568 .4
29.4 HPa 144.7 MPa
i B.8 i B.a
BAIL PRESS.REGULATOR 1688 .8 BAIL PRESS.REGULATOR 1688.8
/_,—r—’”——\\_zﬂ B = f q8.2 =
| p.a _\‘_a .8
[FIX | [FIR |
Fig.1) The position of curser on the graph represents idle data.
Fig.2) Data during acceleration(stall test).

EGNGO010S

NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 38%
duty at idle, duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of
current.

— Fuel delivered to common rail increases as current drops.

The waveform of rail pressure regulator valve installed at common rail shows 19% duty at idle, duty rises to approx.
48% at acceleration to raise rail pressure. Duty rise means the increase of current.
— If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.
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‘ }ector retumn line(below 0.5bar)

Conmon rail retumn line

Rail pressure regulator

valve Injector

High press. pipe I
MAX : 1800bar i

Fuel pressure

or
regulator valve

High press. punp
- retumn line

«’)’ﬂ
’i }r.-;' ¢ i
\ ?li Fuel supply

. - ‘Km fuel filter)
n

Low press. pumo Fuel retum(to fuel tank)

Rail press. sensor

High press. purrp

i
EGNG014Q

VERIFICATION OF VEHICLE REPAIR  ecgozes

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.
3. Drive the vehicle within DTC "Enable conditions" in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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DTC P1186 FUEL PRESSURE MONITORING-MINIMUM PRESSURE AT
ENGINE SPEED TOO LOW

COMPONENT LOCATION  esosz03s

Refer to DTC P1186.

GENERAL DESCRIPTION  esaices

Refer to DTC P1186.

DTC DESCRIPTION  ezos214e

P1185 is set when rail press. is lower than target rail press. by 200bar for more than 1.0 sec. in condition that rail press.
is controlled by Fuel pressure regulator valve. This code is due to 1)less than intended fuel supply to common rail or
2)excessive return of fuel supplied to common rail or 3)short to low voltage line in fuel press. sensor.

DTC DETECTING CONDITION  ezarsasc

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions « Engine running
» Rail pressure is below target rail pressure by « Fuel pressure regulator valve
ThresholdValue more than 200bar at Fuel pressure regulator (close stuck)
valve operating condition. « rail pressure regulator valve
DiagnosticTime + 1.0 sec. (open stuck)
 Ralil pressure sensor
Fuel Cut NO (Output fixed at low
EGR Off NO voltage line)
Fail Safe —
Fuel Limit YES
MIL YES

MONITOR SCANTOOL DATA k405091

Refer to DTC P1186.

VERIFICATION OF VEHICLE REPAIR  espsocca

Refer to DTC P1186.
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IDTC P1586 MT/AT ENCODING

COMPONENT LOCATION  eaconcrs

ECM

EGNGOO7T

GENERAL DESCRIPTION  ecscress

Because both A/T and M/T fuel control map is inputted in one type of ECM and selecting option is possible, one type
is applied to both A/T and M/T option.When ECM is installed to vehicle, A/T and M/T recognition is performed by ECM
automatically as checking whether ground line(ECM connector C101-2 terminal 81) is grounded or opened.(A/T and M/T
recognition is performed every IG KEY ON process.) If A/T, M/T recognition is not fulfilled well or any error occurs during
the process, engine power generation is not sufficient and glow lamp on cluster blinks.

A/T : ECM connector C101-2 terminal 81 is grounded
M/T : ECM connector C101-2 terminal 81 is opened(no wiring exists)

DTC DESCRIPTION k4417233

P1586 is set when recognized A/T, M/T data based on ECM C101-2 terminal 81 state(grounded or opened) is not readable
or writable at EEP ROM. This code is due to ECM failure.

DTC DETECTING CONDITION  easioeps

Item Detecting Condition Possible Cause
DTC Strategy  software monitoring
Enable Conditions * IG KEY "ON"
* A/T, M/T learning error
ThresholdValue (when data writing on EEPROM inside of
ECM is impossible)
DiagnosticTime * 4.0 sec. * ECM component failure

Fuel Cut NO
EGR Off NO
Fail Safe — * Glow Lamp blinks.
Fuel Limit NO

MIL NO
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SCHEMATIC DIAGRAM  esiporoz
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C142 J/C
- See Ground Destribution Terminal Connected to Function
C101-2 ECM 81 G102 ground point A/T, M/T learning
[ A/T]
20 g 17 81. A/T, M/T learning signal
J§102
[HARNESS CONNECTOR]
B0|59I58I57|56155]54153152)51] 50149 48471 46 odloclaalo [odlesleeleeefsledaleeleedralrelrArarsiral ] 5T |
45 [44]43]42]41|40|39(38|37[36] 35/ 34 [ 33| 32| 31 [72[71[70l69l68l67]66k6564]63] E
30[29psfe7eel2slealea]22[2 20 19] 18] 17 Jaofas|s7]ae[as[a4[33fs2f31]30]29]
Tshaliafizhhololsl716(5 4312 [28]27]26[25p4]23]22[2 1o s8] 17 Te[i5 [14[1a[12[11[To[ o[ 8 | 7
C101-1 ECM C101-2 ECM

COMPONENT INSPECTION  esu1s

1.

ECM Component Inspection

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect ECM.

3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.

VERIFICATION OF VEHICLE REPAIR 7295853

After a repair, it is essential to verify that the fault is corrected.
1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information”.

EGNG007B

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.
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» System operates within specification.
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IDTC P1587 CAN COMMUNICATION ERROR (MT/AT RECOGNITION ERROR) |

COMPONENT LOCATION  essseens

Refer to DTC P1586.

GENERAL DESCRIPTION  essezioo

Refer to DTC P1586.

DTC DESCRIPTION  essssara

P1587 is set when ECM is recognized as 1)A/T but CAN communication signal is not transmitted from TCM 2)M/T but
CAN communication signal is transmitted from TCM. After checking if A/T, M/T auto recognition terminal is normal for each
vehicle option, if no problem is detected, check poor connection in CAN communication circuit or CAN communication
problem of TCM.

DTC DETECTING CONDITION  esrarapo

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions « Engine run
¢ When TCM signal(through CAN communication) .
ThresholdValue opposite to recognized data(A/T or M/T) * AT, M/T recogpnition
at ECM is detected. terminal circuit
: — » CAN communication
DiagnosticTime * 1.0 sec. linecircuit
Fuel Cut NO * TCM component failure

» ECM component failure
_ EGR Off NO _
Fail Safe — * Glow Lamp blinks.
Fuel Limit NO

MIL NO

SCHEMATIC DIAGRAM  eu3ps0o

Refer to DTC P1586.

TERMINAL AND CONNECTOR INSPECTION  ers7ossa

Refer to DTC P1586.

POWER CIRCUIT INSPECTION  ecoosoe2

1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect ECM.

3. Check continuity between ECM connector(C101-2) terminal 3 and chassis ground.

specification : Discontinuity ( Infinite Q@ )

4. Is A/IT, MIT auto recognition terminal grounded well?
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YES

» Go to "Check CAN communication line".
Refer to "U0101" DTC guide for checking CAN communication line.

» Repair poor connection or open in C142 joint connector 17 termianl 20 and G102 ground point related circuit and
go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR essssca

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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DTC P1588 SIGNAL CHANGE THROUGH MT/AT LINE (DURING ENGINE
RUNNING)

COMPONENT LOCATION  engso174

Refer to DTC P1586.

GENERAL DESCRIPTION  esoranse

Refer to DTC P1586.

DTC DESCRIPTION  essosso1

P1588 is set when the signal from A/T, M/T auto recognition terminal(ECM C101-2 terminal 81) changes during engine
run. This code is due to open in terminal for A/T option, grounded condition for M/T option. This code is hormally arises
from A/T option vehicle. Check the grounding condition of A/T, M/T auto recognition terminal.

DTC DETECTING CONDITION  esspeacs

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions e Engine run
ThresholdValue o A, M(T auto recognition signal changes
at engine ON. -
. — » A/T, M/T recognition
DiagnosticTime * 1.0 sec. terminal circuit
Fuel Cut NO + ECM component failure
. EGR Off NO .
Fail Safe — * Glow Lamp blinks.
Fuel Limit NO
MIL NO

SCHEMATIC DIAGRAM  ereeosm

Refer to DTC P1586.

TERMINAL AND CONNECTOR INSPECTION  ecsupse

Refer to DTC P1586.

GROUND CIRCUIT INSPECTION  eszeaire

1. IG KEY "OFF", ENGINE "OFF",
2. Disconnect ECM.

3. Check continuity between ECM connector(C101-2) terminal 3 and chassis ground.

specification : Discontinuity ( Infinite Q@ )

4. Is A/IT, MIT auto recognition terminal grounded well?
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YES

» Go to "Component Inspection”.

» Repair poor connection or open in C142 joint connector 17 termianl 20 and G102 ground point related circuit and
go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eoeesess

Refer to DTC P1586.



DIESEL CONTROL SYSTEM FLA -411
IDTC P1634 AUXILIARY HEATER MALFUNCTION

COMPONENT LOCATION  eserasat

EGNGO13I

GENERAL DESCRIPTION  esnssacr

Because thermal efficiency of electronically controlled diesel engine is higher than that of gasoline engine, heat loss to
cylinder wall is lower. This enables electronically controlled diesel engine to generate high power and have high fuel
efficiency. However in other point of view, due to low engine coolant temperature, heating efficiency lowered then, driver
is unsatisfied with the heating. To cope with this situation, PTC heater is installed in coolant line and it raises heating
efficiency and raise coolant temperature.ECM activates heater relay 1 and 2 when engine coolant temperature is below
70C and engine speed is above 700RPM.

% Heater relay operation inhibited condition : engine coolant temperature above 70°C, engine speed below 700RPM(to
prevent battery discharge)

DTC DESCRIPTION  eisepae

P1634 is set when excessive current or "0"A is detected in heater relay control circuit for more than 1.0 sec. at heater
relay operating condition. This code is due to 1)open or 2)short to battery or ground in heater relay control circuit or
3)component problem.

DTC DETECTING CONDITION  earroess

Item Detecting Condition Possible Cause

DTC Strategy « \oltage monitoring

« IG KEY "ON" (monitoring only performed at

Enable Conditions ) "
relay operating condition)

ThresholdValue « Short to battery
) - » PTC heater relay #1control
DiagnosticTime ¢ 1.0 sec. circuit
Fuel Cut NO » Heater relay component

EGR Off NO
Fuel Limit NO
MIL NO

Fail Safe
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SPECIFICATION  esosiect

Heater relay coil resistance PTC heater operating temperature PTC heater operating condition
52450 (20°C Coolant temp. beolw 70C (Intake Engine speed above 700RPM
- ( ) air temp.below 5C) (Battery voltage above 8.9V)
SCHEMATIC DIAGRAM  eoussees
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
PTC Heater
£133 PTG Heater Relay #1 C101-2ECM Terminal Connected to Function
caler Feey 1 C102-1 terminal 94 PTC Heater Relay #1 control
2 E132 terminal 3 PTC Heater Relay power(OUTPUT)
. O/C - 50A PTC Heater #1
3 ; . PTC Heater Relay power(INPUT
4 ! 94. PTC Heater Relay #1 Fusible Link Y powerl )
control 4 15A INJ FUSE PTC Heater Relay #1 coil power

A/C control module
15A INJ FUSE (Main relay power)
Hot at all times (50A PTC Heater #1 FUSIBLE LINK)

[HARNESS CONNECTOR]
/ 1
=
94193)92(91[90|89|88|87|86|85|84|83)82{81/80|7978|77|76|75[74| 73 ﬂ
i [r2[71[70lesleele7leslesloalede2l6 lsolselsels7lselss[s4l53]52] 51
3 2 1 — m— N —
[sofeolaslazlaclashualasiazlai]adpolaslsrlseas]s4laslaalatlag] 2]
T 28]27)26[25[24]23]22[2120]19]18[17]16[15[14]13[12[11]10| 98| 7
4
E133 PTC Heater Relay #1 C101-1 ECM C101-2 ECM

EGNGO013J

MONITOR SCANTOOL DATA  epocescr

1. Connect Scantool to Data Link Connector (DLC).
2. ENGINE "ON".(Engine coolant temp. below 70C,Intake air temp. below 5C)
3. Blower switch "ON".

4. Monitor "Auxiliary Heater(PTC)" parameter on the Scantool.
( As soon as turning engine ON "Auxiliary Heater(PTC)" parameter turns "ON". Check if the parameter turns "OFF"
after engine is warmed up.)

specification : Engine coolant temp. below 70°C (Intake air temp. below 5TC) : "Auxiliary Heater(PTC)" "ON"
Engine coolant temp. above 70°C : "Auxiliary Heater(PTC)" "OFF"
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1.2 CURBENT DATA 33-54 1.2 CURRENT DATA 33-54
& F
* BATTERY VOLTAGE 14.4 | * (BATTERY VOLTAGE 14.4 Y
* |[FUEL PRESZURE MEASURED 28.5 HPa * |[FUEL PRESEURE HEASURED Z8.3 HPa
¥ (RAIL PRESS. REGULATOR1 22.7 % * |BAIL PRESS. REGULATOR1 22.7 X
* AIR HASE FERCYLINDER 346.9ng /=t * AIR MASE PERCYLINDER 346. Ing =t
¥ (AIR TEMPERATURE SENSOR 12.4 "C ¥ |AIR TEMPERATURE SENSOR 42.5 °C
* WATER TEMF.ZEMSOR 58.7 "C " * (WATER TEHP.SENSOR 9z2.7 "C "
EllAuxiliary Heater(PTC) ON EMlAuxiliary Heater{ PTC2) OFF
* [ENGINE SPEED SENZ0R 887 rpnm * (ENGINE SPEED SENSOR 794 rpm
¥ L
[FIX | [ FULL| [GRPH| |RCRD| [FIx | | FULL | [GRPH| [RCRD]
| Fig.1_ | Fig.2.
1.5 ACTUATION TERT A3-17

AUXILIARY HEATER RELAY
DURATION UNTIL STOFP KEY

METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

PRESS [STRT1, IF ¥YOU ARE READY *

[STRT| [STOP|

Fig.1) "Auxiliary Heater(PTC)" operates only when Intake air temp. is below 5C and Engine coolant temp. is below 70C.
"ON" state of "Auxiliary Heater(PTC)" lasts till Engine coolant temp. reaches 70°C.

Fig.2) "Auxiliary Heater(PTC)" turns "OFF" as soon as engine coolant temp. reaches 70C.

Fig.3) If it is difficult to cool engine when current condition does not meat "Auxiliary Heater(PTC)" operating condition,
check relay operation using "Auxiliary Heater(PTC)" on the Scantool.

EGNGO013K

TERMINAL AND CONNECTOR INSPECTION  esrasosc

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?
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YES
P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eposcear

1. Check HOT AT ALL TIMES power circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect PTC heater relay #1.

3) Measure the voltage of PTC heater relay #1 connector terminal 3.

Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?
YES

» Go to "2. Check IG KEY "ON" power circuit voltage" as follows.

» Repair Fusible link box 50A PTC heater#1 fusible link and related circuit and go to "Verification of Vehicle
Repair".

2. Check IG KEY "ON" power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect PTC heater relay #1.
3) IG KEY "ON".

4) Measure the voltage of PTC heater relay #1 connector terminal 4.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

» Go to "Control Circuit Inspection".

» Repair E/R FUSE & RELAY BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  e4gsorr2

1. Check control circuit monitoring voltage
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1) IG KEY "ON", ENGINE "OFF".
2) Disconnect PTC heater relay #1.
3) IG KEY "ON".

4) Measure the voltage of PTC heater relay #1connector terminal 1.

Specification : 8.0V~10.0V

5) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When no value is detected : Go to "2. Check open in control circuit".
» When high voltage is detected : Repair short to battery in control circuit and go to "Verification of Vehicle
Repair".
2. Check open in control circuit
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect PTC heater relay #1 and ECM connector.

3) Check continuity between PTC heater relay #1 connector terminal 1 and ECM connector terminal 94.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
YES
» Repair short to ground and go to "Verification of Vehicle Repair".
» Repair open in signal circuit and go to "Verification of Vehicle Repair".
COMPONENT INSPECTION  eororsi2

1. Check PTC heater relay #1 component coil resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect PTC heater relay #1.

3) Measure the resistance of PTC heater relay #1 component coil.

Specification : 525 Q (207C)
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]
ﬁ_‘g 98 ﬂ

°

4) Is the measured resistance within the specification?

EGNGO013P

YES

» Go to "2. Check PTC heater relay #1 component operation” as follows.

» Replace PTC heater relay #1 and go to "Verification of Vehicle Repair".
2. Check PTC heater relay #1 component operation
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect PTC heater relay #1.
3) Supplies random B+ and ground to coil sides of PTC heater relay #1. ( terminal 85, 86)

4) Check continuity between PTC heater relay #1 terminal 30 and terminal 87.

specification : When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q )

A
®

f-mu

B+

EGNG013Q

5) Is the measured resistance within the specification?

YES

» Go to "Verification of Vehicle Repair".
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» Replace PTC heater relay #1 and go to "Verification of Vehicle Repair".

¥ Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  e7scrst

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC P1652 IGNITION SWITCH CIRCUIT MALFUNCTION

COMPONENT LOCATION  exs28147

) /

Ignition switch

EGNGO013D

GENERAL DESCRIPTION  es65084

When a driver turns on IG KEY, IG KEY ON signal is inputted to ECM C101-1 connector terminal 28 through IG KEY
switch. This signal initializes(boots) ECM accordingly, main relay operates. Main relay supplies powers for ECM, sensors
and actuators in order to enable engine to start.When IG KEY ON signal is shut off during turning engine OFF, ECM stops
injector operation then engine turns OFF. Approx. after 12 sec., ECM shuts OFF main relay and system turns OFF.

DTC DESCRIPTION  esscasro
When the condition that IG KEY ON signal turns OFF while ECM, to which IG signal inputted, is initialized (booting,

Approx. 25ms is required), IG KEY switch error is recognized and P1652 is set (monitored only once every IG KEY ON
initialization process). This code is due to poor connection in IG KEY ON signal circuit.

DTC DETECTING CONDITION  eez1110

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue * No signal through IG line after IG KEY "ON"
DiagnosticTime » Immediately « IG KEY "ON"signal circuit
Fuel Cut NO * IG KEY switch
Fail Safe EGR Off NO
Fuel Limit NO
MIL NO
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SCHEMATIC DIAGRAM

Hot in ON or START

10A ECU 1|lypE |2 4

28. ON/START Input

E3124AAD
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C142 J/C
MAFS
) Terminal Connected to Function
Water in fuel sensor -
I/P JUNTION BOX C101-1 ECM 28 G142 terminal 4 ON/START Input

60)59158|57|56|55[54[53]52|51|50[49 | 48 47| 46
4514443|42141|40/39[38[37|36] 35[ 34| 33[32| 31
[ ] [ ] [
30[29]28]27]26|25|24]|23|122|21/ 20| 19|18 |17
15[14]13]12[11]10] 98| 7|6[5]4 ]3| 2

C101-1 ECM

194193]92(91]90|89]88|87|86[85[84|83|82{81|80|79|78|77|76[75|74| 73
72|71|70|69/68]67|6665/64|63]62|6 160[5958|57]56|55|54/53|52] 51

| — | | —
50(49148]47[46]45]44 [43[42141]4039]38]37|36|35|34[33{32|31(30| 29
[28]27[26[25[24|23[22]21120[19[18]17[16[15]14|13[12|11]10]| 9| 8 | 7

o]
[2]1]

C101-2 ECM

EGNGO13E

SIGNAL WAVEFORM AND DATA

Bl 5.0 v [JEHIE

E713C46C

] Ml sev

m Iéooﬁl |'cu1'15 |'|r1f:r10'| IﬁEdnl '| HEIHU.|

Fig.1) The waveforms of 1G KEY "ON" signal and main relay operation are measured simultaneously.
Check poor connection at the point of IG KEY "ON".

EGNGO13F

TERMINAL AND CONNECTOR INSPECTION

EF17371E

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.
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2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  ezonacas

1.

2.

3.

IG KEY "OFF", ENGINE "OFF".

Connect Oscilloscope to ECM connector terminal 28 with ECM connector being connected.

Check IG KEY "ON" signal waveform at IG KEY "ON".

specification : The signals indicate poor connection should not exist at IG KEY "ON" range.

4.

Does abnormal waveform generate at IG KEY "ON" range?

YES

» Repair IG KEY S/W and poor connection of In-pannel junction box 10A ECU fuse, C142 joint connector terminal
2, 4 and related circuit and go to "Verification of Vehicle Repair".

» Go to "Verification of Vehicle Repair".

¥ Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR eisesase

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.
Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.
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» System operates within specification.
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DTC P1670 INJECTOR CLASSIFICATION ERROR (DIESEL 1) / INJECTOR
SPECIFIC DATA ERROR (DIESEL 2)

COMPONENT LOCATION  e7ss0e7

ECM

EGNGO07T

GENERAL DESCRIPTION  essraiss

IQA (Injector Quantity Adjustment) means adjusting fuel injection quantity difference between injectors which occurs in-
evitably at manufacturing process as allotting serial number consists of 7 letters to each injectors.Inputting IQA code of
injectors installed in each cylinder to ECM, ECM recognizes the fuel injection quantity difference between each injectors.
ECM adjusts every injector to have same fuel injecting characteristic as recognizing specific fuel injection map which is
different for each serial number.

IQA Mark

EGNGO004T

DTC DESCRIPTION  eaarssca

P1670 is set when 'IQA input error’ or 'saving error’ occurs in EEP ROM where IQA data is saved. This code is due to
ECM internal error.
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DTC DETECTING CONDITION  eo120227
Item Detecting Condition Possible Cause
DTC Strategy « EEPROM monitorting
Enable Conditions * IG KEY "ON"
ThresholdValue * Input error, saving error occurs at injector
IQA code inputting.
DiagnosticTime * Immediately « ECM internal error
Fuel Cut NO
_ EGR Off NO ] _
Fail Safe — » Engine Check Lamp blinks.
Fuel Limit NO
MIL YES

COMPONENT INSPECTION  esiiriss

1. Check injector class input state

1) IG KEY "OFF", ENGINE "OFF".

2) Using Scantool, select "ENGINE CONTROL" - "INJECTOR CORRECTION".

3) Check currently inputted "injector class input state".

Specification : 1QA data inputted to ECM should be identical with IQA data of injector.

INJECTOR 1 Es?msa

INJECTOR 2 8HH4416

INJECTOR 3 TPYZ65B

INJECTOR 4 TIY66AC

= SELECT THE CYLINDER BY SHIFT+ARROW
KEY aND INPUT THE DATA BY FI~Fb
KEY AND PRESS [ENTER] KEY.

[aBCD | |EFGH| [ 1JKL| [mMoP| [QR-U] [vu-Z|

4) Are both data identical?

YES

» Go to "Verification of Vehicle Repair".

EGNGO004U

P If error is not corrected after reperforming "INJECTOR CORRECTION" procedure, replace ECM.

NOTE

Input iQA data of injector mounted at cylinder at replacing ECM using scantool.
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If this process is not performed, engine check lamp on cluster blinks and normal engine power generation is impos-
sible.

VERIFICATION OF VEHICLE REPAIR  ecsoss2

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P1671 CHECK-SUM ERROR

COMPONENT LOCATION  eercezon

Refer to DTC P1670.

GENERAL DESCRIPTION  escapscs

Refer to DTC P1670.

DTC DESCRIPTION  escsesie

P1671 is set when IQA data is not inputted to ECM during initialization of ECM.

DTC DETECTING CONDITION  ezecasa:

Item Detecting Condition Possible Cause
DTC Strategy « EEPROM monitorting
Enable Conditions * IG KEY "ON"
ThresholdValue * IQA code is not inputted to ECM.
DiagnosticTime * Immediately

Fuel Cut NO
EGR Off NO

Fuel Limit NO
MIL YES

Fail Safe « Engine Check Lamp blinks.

* IQA not inputted to ECM

COMPONENT INSPECTION  escasaco

1. Check injector class input state

1) IG KEY "OFF", ENGINE "OFF".

2) Using Scantool, select "ENGINE CONTROL" - "INJECTOR CORRECTION".

3) Check currently inputted "injector class input state".

Specification : IQA data inputted to ECM should be identical with IQA data of injector.
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INJECTOR 1 EE?HYSE

INJECTOR 2| 8HH4416

INJECTOR 3 TPYZ65B

INJECTOR 4| 7IYG6AC

= 3ELECT THE CYLINDER BY SHIFT+ARROW
KEY aND INPUT THE DATA BY FI~F6
KEY AND PRESS [ENTER] KEY.

[aBCD| |EFGH| [1JKL| [mNOP| |QR-U]| [vu-Z |

EGNG004U

4) Are both data identical?

YES
» Go to "Verification of Vehicle Repair".

» If error is not corrected after reperforming "INJECTOR CORRECTION" procedure, replace ECM.

NOTE

Input iQA data of injector mounted at cylinder at replacing ECM using scantool.

If this process is not performed, engine check lamp on cluster blinks and normal engine power generation is impos-
sible.

VERIFICATION OF VEHICLE REPAIR  ecespscr

Refer to DTC P1670.



DIESEL CONTROL SYSTEM FLA -427
IDTC P2009 INTAKE MANIFOLD RUNNER CONTROL CIRCUIT LOW(BANK 1)|

COMPONENT LOCATION  eszopses

Variable Swirl Control actuator

EGNGO011D

GENERAL DESCRIPTION  eaacerce

Variable swirl control actuator consists of DC motor and motor position sensor(potentiometer) which detects the position
of swirl valve.As closing one intake port out of two at idle and below 3000RPM, swirl effect is taken on intake air. This
swirl effect increases air flow rate.

However, because air flow rate is too high, swirl effect is neglectable thus, swirl valve is opened for efficient intake of air.

To prevent swirl valve and shaft form being stuck by foreign metarial, and to learn max opening and closing position of
swirl valve, it is fully opened and closed twice at turning engine OFF.

% Swirl
The air flow which indicates Intake air swirls with respect to the axis passing through the centre of piston with length-
direction by intake port which is eccentric from the centre of combustion chamber.

Variable swirl control actuator
(motor & position sensor)

[ swirl valve

EGNGO11E

DTC DESCRIPTION  esirese

P2009 is set when open or short to ground in variable swirl actuator driving motor (+) output terminal. The polarity of (+)
and (-) lines shift each other in accordance with the condition of swirl valve(opened or closed) thus, checking both (+) and
(-) circuits is required.



FLA -428
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DTC DETECTING

CONDITION

EF775754

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage monitoring

Enable Conditions

Engine running

Short to ground in motor output terminal

ThresholdValue . .
» Open in motor circuit
DiagnosticTime » 200ms
Fuel Cut NO
Fail Safe EGR Off NO  Swirl valve opened at variable
Fuel Limit NO swirl control actuator failure
MIL NO

* Variable swirl valve motor
circuit

SPECIFICATION
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Variable swirl control actuator characteristic curve
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SCHEMATIC DIAGRAM  es2psasr
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C147 Variable swirl control actuator C101-1 ECM Terminal Connected to Function
1 1 C101-1 terminal 60 MTR(+)
60 MTR(+) 2 C101-1 terminal 30 MTR(-)
3 C101-1 terminal 26 Power
5 4 C101-1 terminal 56 Feed back signal
30. MTR(-) 5 C101-1 terminal 6 Feed back ground
3 26. Power
< 4 56. Feed back signal
5
6. Feed back ground
[HARNESS CONNECTOR]
80[79[78|77|76|75[74] 73 B
ralriizoledlealorleolesioelodeals solselsalsriseisslsdsalsal o] |—
ST A I S
C147 Variable swirl control actuator C101-1 ECM C101-2 ECM

EGNGO011G
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SIGNAL WAVEFORM AND DATA  eirrsoan

re 5.0V 0.2 ns [0 GACHY Bt [P s.ev 8.5 ns [E BCEK

e

| %Y [zoon] [curs ] [mEno] [RECD] [MENU] | %) [zoon] [cus | [MEMO] [RECD] [MENU]
| Fig.1 | | Fig.2 |
FR MK 1.6v IR ciBs5.8v

Swirl vialvg fully. opened..
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Fig. 1) Waveform when variable swirl valve closed at idle. Terminal 1 is (+) and 2 is (-).
Fig. 2) Waveform when variable swirl valve opened at above 3000RPM. Terminal 1 is (-) and 2 is (+).
Fig. 3) Waveform of variable swirl control actuator motor position sensor at the point of turning engine OFF.
4.3V at swirl valve closed and 0.3V at swirl valve opened. Swirl valve is opened and closed twice at engine "OFF".

EGNGO11H

TERMINAL AND CONNECTOR INSPECTION  e7scrose

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?
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YES
P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Control Circuit Inspection”.

CONTROL CIRCUIT INSPECTION  eooripss
1. Check short to ground in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator connector and ECM connector.

3) Check continuity between variable swirl control actuator connector terminal 1(or 2) and chassis ground.

Specification : Discontinuity(Infinite Q)

4) Is the measured resistance within the specification?

YES

P Go to "2.Check open in motor circuit" as follows.

» Repair short to ground in variable swirl control actuator motor circuit and go to "Verification of Vehicle Repair".
2. Check open in motor circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator connector and ECM connector.
3) Check continuity between variable swirl control actuator connector terminal 1 and ECM connector terminal 60.

4) Check continuity between variable swirl control actuator connector terminal 2 and ECM connector terminal 30.

Specification : Continuity (below 1.0Q )

5) Is the measured resistance within the specification?

YES

» Go to "Component Inspection”.

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

COMPONENT INSPECTION  eissaier

1. Check motor coil resistance

1) 1G KEY "OFF", ENGINE "OFF".



FLA -432 FUEL SYSTEM

2)

3)

Disconnect variable swirl control actuator connector.

Measure the resistance between variable swirl control actuator component terminal 1 and 2.

Specification : 15.0 £ 3 Q (207C)

4)

EGNGO11K

Is the measured resistance within the specification?

YES

» Go to "2. Check motor operation”.

» Replace variable swirl control actuator assy’.

2. Check motor operation

1)
2)
3)

4)

IG KEY "ON", ENGINE "ON".
Keep engine at idle state.
Monitor the waveform of variable swirl control actuator terminal 1and 2 with two channel oscilloscope.

Accelerating engine to above 3000RPM, let variable swirl control actuator be opened(operates).

Specification : Refer to Signal Waveform & Data "Fig.1)", " Fig.2)".

5)

Does variable swirl control actuator operate correctly?

YES

» Go to "Verification of Vehicle Repair".

» Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  coeose2n

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information".
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4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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DTC P2010 INTAKE MANIFOLD RUNNER CONTROL CIRCUIT HIGH(BANK
1)

COMPONENT LOCATION  esraiper

Refer to DTC P2009.

GENERAL DESCRIPTION  ezpesesc

Refer to DTC P2009.

DTC DESCRIPTION  epzezeor

P2010 is set when short to battery in variable swirl control actuator driving motor (+) output terminal. The polarigy of (+)
and (-) lines shift each other in accordance with the condition of swirl valve(opened or closed) thus, checking both (+) and
(-) circuits is required.

DTC DETECTING CONDITION  eseatoe

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions e Engine running

ThresholdValue » Short to battery in motor output terminal

DiagnosticTime * 200ms * Variable swirl valve motor
Fuel Cut NO cireutt

Fail Safe EGR Off NO « Swirl valve opened at variable
Fuel Limit NO swirl control actuator failure
MIL NO

SPECIFICATION  essiosro

Refer to DTC P2009.

SCHEMATIC DIAGRAM  epsszean

Refer to DTC P2009.

SIGNAL WAVEFORM AND DATA  esreooss

Refer to DTC P2009.

TERMINAL AND CONNECTOR INSPECTION  esssecos

Refer to DTC P2009.

CONTROL CIRCUIT INSPECTION  ecessien

1. Check control circuit voltage
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1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect variable swirl control actuator connector.
IG KEY "ON".

Measure the voltage of variable swirl control actuator connector terminal 1 and 2.

Specification : 0.0V~0.1V

5)

Is the measured voltage within the specification?

YES

» Repair short to battery in variable swirl control actuator motor circuit and go to "Verification of Vehicle Repair".

» Check "2. Check open in motor circuit" as follows.

2. Check open in motor circuit

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect variable swirl control actuator connector and ECM connector.
Check continuity between variable swirl control actuator connector terminal 1 and ECM connector terminal 60.

Check continuity between variable swirl control actuator connector terminal 2 and ECM connector terminal 30.

Specification : Continuity (below 1.0Q )

5)

Is the measured resistance within the specification?

YES

» Go to "Component Inspection”.

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

COMPONENT INSPECTION  ess42coe

1. Check motor coil resistance

1)
2)

3)

IG KEY "OFF", ENGINE "OFF".
Disconnect variable swirl control actuator connector.

Measure the resistance between variable swirl control actuator component terminal 1 and 2.

Specification : 15.0 £ 3 Q (207C)
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EGNGO11K

4) |s the measured resistance within the specification?
YES

» Go to "2. Check motor operation”.

» Replace variable swirl control actuator assy’.
2. Check motor operation
1) 1G KEY "ON", ENGINE "ON".
2) Keep engine at idle state.
3) Monitor the waveform of variable swirl control actuator terminal 1and 2 with two channel oscilloscope.

4) Accelerating engine to above 3000RPM, let variable swirl control actuator be opened(operates).

Specification : Refer to Signal Waveform & Data "Fig.1)", " Fig.2)".

5) Does variable swirl control actuator operate correctly?
YES

» Go to "Verification of Vehicle Repair".

» Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  essocos

Refer to DTC P2009.
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DTC P2015 INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH
CIRCUIT RANGE/PERFORMANCE(BANK 1)

COMPONENT LOCATION  eecaspee

Variable Swirl Control actuator

EGNGO011D

GENERAL DESCRIPTION  escoccio

Variable swirl control actuator consists of DC motor and motor position sensor(potentiometer) which detects the position
of swirl valve.As closing one intake port out of two at idle and below 3000RPM, swirl effect is taken on intake air. This
swirl effect increases air flow rate.

However, because air flow rate is too high, swirl effect is neglectable thus, swirl valve is opened for efficient intake of air.

To prevent swirl valve and shaft form being stuck by foreign metarial, and to learn max opening and closing position of
swirl valve, it is fully opened and closed twice at turning engine OFF.

% Swirl
The air flow which indicates Intake air swirls with respect to the axis passing through the centre of piston with length-
direction by intake port which is eccentric from the centre of combustion chamber.

Variable swirl control actuator
(motor & position sensor)

/ swirl valve

EGNGO11E

DTC DESCRIPTION  eezoocos

P2015 is set if variable swirl valve position fails to reach target position within 3 sec. while ECM already outputted motor
driving signal(swirl valve fully open or close signal). This code is due to 1)swirl valve shaft stuck or problem of link device
or 2)variable swirl valve position sensor output value stuck.



FLA -438

FUEL SYSTEM

DTC DETECTING

CONDITION

EOCOC2CA

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage monitoring

Enable Conditions

IG KEY "ON"

Variable swirl valve operating motor

ThresholdValue .
mechanically stuck
DiagnosticTime » 3.0 sec.
Fuel Cut NO
Fail Safe EGR Off NO » Swirl valve opened at variable
Fuel Limit NO swirl control actuator failure
MIL NO

* Variable swirl valve shaft
stuck

* Variable swirl valve link
device problem

» Variable swirl valve position
sensor component

SPECIFICATION
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Variable swirl control actuator characteristic curve
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SCHEMATIC DIAGRAM  kcainsns
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C147 Variable swirl control actuator C101-1 ECM Terminal Connected to Function
1 1 C101-1 terminal 60 MTR(+)
60 MTR(+) 2 C101-1 terminal 30 MTR(-)
3 C101-1 terminal 26 Power
5 4 C101-1 terminal 56 Feed back signal
30. MTR(-) 5 C101-1 terminal 6 Feed back ground
3 26. Power
< 4 56. Feed back signal
5
6. Feed back ground
[HARNESS CONNECTOR]
80[79[78|77|76|75[74] 73 B
ralriizoledlealorleolesioelodeals solselsalsriseisslsdsalsal o] |—
ST A I S
C147 Variable swirl control actuator C101-1 ECM C101-2 ECM

EGNGO011G




FLA -440 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esisocre
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Fig. 1) Waveform when variable swirl valve closed at idle. Terminal 1 is (+) and 2 is (-).
Fig. 2) Waveform when variable swirl valve opened at above 3000RPM. Terminal 1 is (-) and 2 is (+).
Fig. 3) Waveform of variable swirl control actuator motor position sensor at the point of turning engine OFF.
4.3V at swirl valve closed and 0.3V at swirl valve opened. Swirl valve is opened and closed twice at engine "OFF".

EGNGO11H

COMPONENT INSPECTION  eocsesro

1. Check variable swirl control actuator link device operation
1) 1G KEY "OFF", ENGINE "OFF".
2) Wait for approx. 20 sec. and check Main relay turns "OFF".
3) Disconnect variable swirl control actuator connector.

4) Pressing variable swirl control actuator link with hands, check if shaft stuck, tightness or problem of link device
is detected.

Specification : variable swirl control actuator link device should move smoothly.

5) Does variable swirl control actuator move slowly?



DIESEL CONTROL SYSTEM FLA -441

YES

» Go to "2. Check motor coil resistance".

P Replace stuck or too tight parts of component(intake manifold assy’ or swirl actuator) and go to "Verification
of Vehicle Repair".

2. Check motor coil resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator.

3) Measure the resistance between variable swirl control actuator component terminal 1 and 2.

Specification : 15.0 + 3 @ (207C)

EGNGO11K

4) Is the measured resistance within the specification?
YES

» Go to "3. Check variable swirl control actuator position sensor resistance".

» Replace variable swirl control actuator and go to "Verification of Vehicle Repair".
3. Check variable swirl control actuator position sensor resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator.

3) Measure the resistance of variable swirl control actuator component terminal 3,4,5 referring "Terminal resistance
table" as follows.

Specification : Terminal resistance table
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Resistance ( KQ 20T
Detecting ( ) cn eris Compontent
terminal valve fully valve fully aracteristic connector
opend closed shape
RO UNA * * stable
5(ground) 4.47+0.1KQ 4.47+0.1KQ
variable swirl
3(power)- .
control actuator : 4.81+0.1KQ 0.85+0.1KQ resistance drops
. 4(signal)
position sensor
4(signal)- . . EGNGO11L
5(ground) 0.75+0.1KS 4.71+0.1KR resistance rises

4)

1)
2)
3)

4)

Is the measured resistance within the specification?

YES

» Go to "4. Check motor operation" as follows.

» Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

Check motor operation

IG KEY "ON", ENGINE "ON".

Keep engine at idle state.

Monitor the waveform of variable swirl control actuator terminal 1and 2 with two channel oscilloscope.

Accelerating engine to above 3000RPM, let variable swirl control actuator be opened(operates).

Specification : Refer to Signal Waveform & Data "Fig.1)", " Fig.2)".

5)

Does variable swirl control actuator operate correctly?

YES

» Go to "5. Check variable swirl control actuator position sensor operation”.

» Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

5. Check variable swirl control actuator position sensor operation

1)
2)
3)

4)

IG KEY "ON", ENGINE "ON".

Keep engine at idle state.

Monitor the waveform of variable swirl control actuator terminal 4 with oscilloscope.

Turning off engine, monitor the waveform of variable swirl control actuator at the point of operation stop.

Specification :

Refer to Signal Waveform & Data "Fig.3)"

5)

Does variable swirl control actuator and position sensor operations are OK?
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YES

» Go to "Verification of Vehicle Repair".

P Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  epr72ssc

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

1.

2.

After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

Clear recorded DTC using Scantool.

Drive the vehicle within DTC "Enable conditions" in "General information".

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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FUEL SYSTEM

CIRCUIT LOW(BANK 1)

DTC P2016 INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH

COMPONENT LOCATION  esopser:

Refer to DTC P2015.

GENERAL DESCRIPTION  eorossss

Refer to DTC P2015.

DTC DESCRIPTION  ecarpaza

P2016 is set when variable swirl valve position sensor output voltage below 0.18V is detected for more than 0.6 sec. This
code is due to open in power circuit or short to ground in signal circuit.

DTC DETECTING CONDITION

E642E59E

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * |G KEY "ON"
ThresholdValue » Output voltage below minimum value( below 180mV ) ) . .
- — * Variable swirl valve position
DiagnosticTime * 600ms sensor circuit
Fuel Cut NO * Variable swirl valve position
sensor component
Fail Safe EGR Off NO » Swirl valve opened at variable
Fuel Limit NO swirl control actuator failure
MIL NO

SPECIFICATION  eccoepe

Refer to DTC P2015.

SCHEMATIC DIAGRAM  esssess

Refer to DTC P2015.

SIGNAL WAVEFORM AND DATA  ecoeseco

Refer to DTC P2015.

TERMINAL AND CONNECTOR INSPECTION  eosossos

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damge of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.
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2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE
Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  eassos2s
1. Check power circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect variable swirl control actuator connector.

3) IG KEY "ON".

4) Measure the voltage of variable swirl control actuator connector terminal 3.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

» Go to "Signal Circuit Inspection”.

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

SIGNAL CIRCUIT INSPECTION  eoreeann
1. Check signal circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect variable swirl control actuator connector.

3) IG KEY "ON".

4) Measure the voltage of variable swirl control actuator connector terminal 4.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
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YES

» Go to "Component Inspection”.

» Go to "2. Check short to ground in signal circuit" as follows.
Check short to ground in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator connector and ECM connector.

3) Check continuity between variable swirl control actuator connector terminal 4 and chassis ground.

Specification : Discontinuity(Infinite Q)

4) Is the measured resistance within the specificaiton?
YES

» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ercierea

1.

Check variable swirl control actuator position sensor resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator.

3) Measure the resistance of variable swirl control actuator component terminal 3,4,5 referring "Terminal resistance
table" as follows.

Specification : Terminal resistance table

, Resistance (KQ 20T) Component
Detecting ch teristi i
terminal valve fully valve fully aracteristic connector
opend closed shape
3(power)- + + stable
5(ground) 4.47+0.1KQ 4.47+0.1KQ
variable swirl
3(power)- .
control actuator - 4.81+0.1KQ 0.85+0.1K% resistance drops
- 4(signal)
position sensor
4(signal)- . : EGNGO11L
5(ground) 0.75+0.1KS2 4.71+0.1KQ resistance rises

4) Is the measured resistance within the specification?
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YES

» "2. Check variable swirl control actuator position sensor operation”.

P Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".
2. Check variable swirl control actuator position sensor operation
1) IG KEY "ON", ENGINE "ON".
2) Keep engine at idle state.
3) monitor the waveform of variable swirl control actuator terminal 4 with oscilloscope.

4) Turning off engine, monitor the waveform of variable swirl control actuator at the point of operation stop.

Specification : Refer to Signal Waveform & Data "Fig.3)"

5) Does variable swirl control actuator and position sensor operations are OK?
YES

» Go to "Verification of Vehicle Repair".

» Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR esa7isce

Refer to DTC P2015.
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FUEL SYSTEM

CIRCUIT HIGH(BANK 1)

DTC P2017 INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH

COMPONENT LOCATION 752014

Refer to DTC P2015.

GENERAL DESCRIPTION  essseree

Refer to DTC P2015.

DTC DESCRIPTION  esaessa

P2017 is set when variable swirl valve position sensor output voltage above 4.9V is detected for more than 0.6 sec. This
code is due to 1)open in signal circuit or ground circuit or 2)short to battery in power circuit or signal circuit.

DTC DETECTING CONDITION  esgaz006

Item Detecting Condition

Possible Cause

DTC Strategy » \oltage monitoring

Enable Conditions * |G KEY "ON"

ThresholdValue above 4900mV )

» Output voltage above minimum value(

DiagnosticTime * 600ms

Fuel Cut NO

Fail Safe EGR Off NO « Swirl valve opened at variable
Fuel Limit NO swirl control actuator failure
MIL NO

» Variable swirl valve position
sensor circuit

» Variable swirl valve position
sensor component

SPECIFICATION  eszaos07

Refer to DTC P2015.

SCHEMATIC DIAGRAM  essaracs

Refer to DTC P2015.

SIGNAL WAVEFORM AND DATA  eiess208

Refer to DTC P2015.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P2015.

POWER CIRCUIT INSPECTION  espsso0s

1. Check power circuit voltage

EB7E8BAEF
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1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator connector.
3) IG KEY "ON".

4) Measure the voltage of variable swirl control actuator connector terminal 3.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection”.

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

SIGNAL CIRCUIT INSPECTION  esesiss

1. Check signal circuit voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator connector.
3) IG KEY "ON".

4) Measure the voltage of variable swirl control actuator connector terminal 4.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

» Go to "Ground Circuit Inspection”.

» Go to "2. Check open in signal circuit" as follows.
2. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect variable swirl control actuator connector and ECM connector.

3) Check continuity between variable swirl control actuator connector terminal 4 and ECM connector terminal 56.

Specification : Discontinuity(Infinite Q)

4) Is the measured resistance within the specificaiton?
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YES

» Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  epscoons

IG KEY "OFF", ENGINE "OFF".

Disconnect variable swirl control actuator connector.

IG KEY "ON".

Measure the voltage of variable swirl control actuator connector terminal 3. [ TEST "A" ]

Measure the voltage between variable swirl control actuator connector terminal 3 and 5. [ TEST "B" ]
(terminal 3 : Check + prove , terminal 5 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6.

Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  epassros

1.

Check variable swirl control actuator position sensor resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect variable swirl control actuator.

3) Measure the resistance of variable swirl control actuator component terminal 3,4,5 referring "Terminal resistance
table" as follows.

Specification : Terminal resistance table
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. Resistance (KQ 20T ) Component
Detecting ch teristi i
terminal valve fully valve fully aracteristic connector
opend closed shape
S(power)- 4.47+0.1KQ 4.47£0.1KQ stable
5(ground) T B
variable swirl
3(power)- .
control actuator X 4.81+0.1KQ 0.85+0.1KQ resistance drops
- 4(signal)
position sensor
4(signal)- . . EGNGO11L
5(ground) 0.75+0.1KQ 4.71+0.1KQ resistance rises

4)

Is the measured resistance within the specification?

YES

» "2. Check variable swirl control actuator position sensor operation”.

P Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

2. Check variable swirl control actuator position sensor operation

1)
2)
3)

4)

IG KEY "ON", ENGINE "ON".

Keep engine at idle state.

monitor the waveform of variable swirl control actuator terminal 4 with oscilloscope.

Turning off engine, monitor the waveform of variable swirl control actuator at the point of operation stop.

Specification : Refer to Signal Waveform & Data "Fig.3)"

5)

VERIFICATION OF VEHICLE REPAIR

Does variable swirl control actuator and position sensor operations are OK?

YES

» Go to "Verification of Vehicle Repair".

» Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

Refer to DTC P2015.

E3A15F12
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IDTC P2111 THROTTLE CONTROL ACTUATOR CIRCUIT HIGH

COMPONENT LOCATION  essparss

Throttle control actuator

EGNGO10V

GENERAL DESCRIPTION  esaser7a

As closing or opening vacuum line from vacuum pump which is installed at the end of cam shaft, with the method of
duty control, Throttle control Actuator controls throttle flap valve when engine is turning OFF.When turning engines OFF,
Throttle flap valve cuts intake air to prevent overrun phenomena.(In spite of turning engine OFF, engine does not stop and
runs for a while due to rotating inertia of engine and fuel leakage at injector nozzle. ) To check its operation, watch if it
operate when turning engine OFF.

DTC DESCRIPTION  esoiss06

P2111 is set when excessive current in throttle control actuator is detected for more than 0.11 sec. this code is due to
short to battery in control circuit or internal short of actuator component.

DTC DETECTING CONDITION  e2pea17

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » Short to battery
- — » Throttle contor actuator
DiagnosticTime * 110ms circuit
Fuel Cut NO » Throttle contor actuator
component

EGR Off YES
Fuel Limit NO
MIL NO

Fail Safe
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SPECIFICATION

E1D4993C

Throttle control actuator
component resistance

Throttle control actuator
operating Hz

Throttle control actuator
operating duty

23.8~31.3Q (207C) 300Hz 38%(no vacuum)~90%(vacuum)
SCHEMATIC DIAGRAM  essarsps
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C135 Throttle control Actuator C101-2 ECM
] Terminal| Connected to Function
90. Thr;)tt:e control Actuator 1 C101-1 terminal 90| Throttle control Actuator control
contro
XIZ 5 2 C142 J/C terminal 7|15A INJ FUSE (MAIN relay power)
15A INJ FUSE (MAIN relay power)
[HARNESS CONNECTOR]
94/93]92{91/90]89|88|87|86|85|84|83|82|81|80]79|78|77]76|75|74]| 73
50 B I R [l iToledleelloobel leseel fhokolsel el dgslealo]
30[29psf27ld]2slafd22[2120] 1 [pofao]as]47]46l45l]43]42]41]4039]38]37]36[35[34[33]32]31]30[ 29]
B EEINEEEEE 28]27]26]25[24]23]22]2 1ol 9] 8] 7[16[15[14[13[12[1T[10[ 9[8] 7
C135 Throttle control Actuator C101-1 ECM C101-2 ECM
EGNGO010W
SIGNAL WAVEFORM AND DATA  esssioee
FR O zev EEE ciBS.B VU FE M 2.6V PSR CHEBS.AvV
MIN: Z284.5nV AVE: 18.1 VY HaH: 15.5 V MIN: 71.5mV AVE: 1.6 YV HaHd: 14.3 V

FREQ: ZB2.82Z H= DuUTY: 61

P Ml B M e S

%

[zoom| [CURS | [MEMO| [RECD | [MENU |

38% duty is outputted continuously.

FREQ: 383.83 H= DUTY: 18 %

Fig.1) Waveform of Throttle control actuator without throttle flap operation(idle) : At IG KEY "ON", ENGINE "ON",

Fig.2) Waveform of Throttle control actuator with throttle flap operation(engine "OFF") : At IG KEY "OFF",

90% duty is outputted for about 1 sec.

MONITOR SCANTOOL DATA

1.

EEAOC3E4

Connect Scantool to Data Link Connector (DLC).

EGNGO010X
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2.

3.

4.

Warm engine up to normal operating temperature.
Turn "OFF" electrical devices and A/C.

Monitor "INLET THROTTLE ACTU." parameter on the Scantool.

Specification : 94.5% duty outputted except the operation of throttle flap
9.4% duty outputted at the operation of throttle flap

1.2 CURRENT DATA 38/54
F
% [IGNITION SWITCH ON
% |AIR MASS PERCYLINDER 359. 7ng/st
e INLET THROTTLE ACTU.
% |[ENGINE SPEED SENSOR 794 rpn
CALCULAT . LOAD VALUE.
ACTUAL ENGINE TORQUE -
DESIRED ENGINE TORQUE
STATE OF IMMO PRESENCE
Y
[F1x | [FULL] |GRPH| |RCRD |
| Fig.1]

Fig 1) The duty of "INLET THROTTLE ACTU." is 94.5% at IG KEY "ON" and ENGINE "ON".
The duty of "INLET THROTTLE ACTU." is 9.4% at IG KEY "OFF" and ENGINE "OFF".

EGNGO10Y

TERMINAL AND CONNECTOR INSPECTION  eee2es70

1.

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

Is the problem found?

YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".



DIESEL CONTROL SYSTEM FLA -455

POWER CIRCUIT INSPECTION  e2ir2ace
1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Throttle control actuator.

3) IG KEY "ON".

4) Measure the voltage of Throttle control actuator connector terminal 2.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

» Go to "Control Circuit Inspection”.

» Repair E/R FUSE & RELAY BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  easzeaca

1. Check monitoring voltage in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Throttle control actuator connector.
3) IG KEY "ON".

4) Measure the voltage of Throttle control actuator connector terminal 1.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.
» When high voltage is detected : Repair short to battery in control circuit and go to "Verification of Vehicle
Repair".
2. Check open in control circuit
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect Throttle control actuator connector and ECM connector.

3) Check continuity between Throttle control actuator connector terminal 1 and ECM connector terminal 90.
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specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

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

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

COMPONENT INSPECTION  e1ocozsr

1. Check Throttle control actuator component resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Throttle control actuator.

3) Check the resistance of Throttle control actuator.

Specification : 23.8~31.3Q (207C)

e

EGNGO11C

4) Is the measured resistance within the specification?
YES
» Go to "Verification of Vehicle Repair".

» Replace Throttle control actuator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  essanse0

After a repair, it is essential to verify that the fault is corrected.
1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.
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3. Drive the vehicle within DTC "Enable conditions" in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC P2112 THROTTLE CONTROL ACTUATOR CIRCUIT LOW

COMPONENT LOCATION  eossaess

Refer to DTC P2111.

GENERAL DESCRIPTION  esesi726

Refer to DTC P2111.

DTC DESCRIPTION  eporacso

P2112 is set when "0"A in throttle control actuator is detected for more than 0.11 sec. this code is due to 1)open or short
to ground in control circuit or 2)internal open in actuator component.

DTC DETECTING CONDITION  eearorss

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue e Short to GND, Wiring open
- —  Throttle control actuator
DiagnosticTime * 110ms circuit
Fuel Cut NO  Throttle control actuator
component

EGR Off YES
Fuel Limit NO
MIL NO

Fail Safe

SPECIFICATION  ecsenses

Refer to DTC P2111.

SCHEMATIC DIAGRAM  eeszeers

Refer to DTC P2111.

SIGNAL WAVEFORM AND DATA  esssaa

Refer to DTC P2111.

MONITOR SCANTOOL DATA  essreser

1. Connect Scantool to Data Link Connector (DLC).
2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "INLET THROTTLE ACTU." parameter on the Scantool.



DIESEL CONTROL SYSTEM

FLA -459

Specification : 94.5% duty outputted except the operation of throttle flap
9.4% duty outputted at the operation of throttle flap

1.2 CURRENT DATA 38,54
A
* |[IGNITION SWITCH ON
* |[AIR MASS PERCYLINDER  359.7mg/st
Y INLET THROTTLE ACTU.
* |[ENGINE SPEED SENSOR 794  rpn
CALCULAT . LOAD VALUE.
ACTUAL ENGINE TORQUE .
DESIRED ENGINE TORQUE
STATE OF IMMO PRESENCE
Y
[FIX | [FULL| |GRPH| |[RCRD|
| Fig.1

Fig 1) The duty of "INLET THROTTLE ACTU." is 94.5% at IG KEY "ON" and ENGINE "ON".

The duty of "INLET THROTTLE ACTU." is 9.4% at IG KEY "OFF" and ENGINE "OFF".

TERMINAL AND CONNECTOR INSPECTION  essatom0

Refer to DTC P2111.

POWER CIRCUIT INSPECTION  eassa14s
1. Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Throttle control actuator.

3) IG KEY "ON".

4) Measure the voltage of Throttle control actuator connector terminal 2.

EGNGO010Y

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

» Go to "Control Circuit Inspection”.

» Repair E/R FUSE & RELAY BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  esispsae

1. Check monitoring voltage in control circuit

1) 1G KEY "OFF", ENGINE "OFF".
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2) Disconnect throttle Throttle control actuator.
3) IG KEY "ON".

4) Measure the voltage of Throttle control actuator connector terminal 1.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When voltage is not detected : Go to "2. Check open in control circuit" as follows.

» When high voltage is detected : Repair short to battery in control circuit and go to "Verification of Vehicle
Repair".

2. Check open in control circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Throttle control actuator connector and ECM connector.

3) Check continuity between Throttle control actuator connector terminal 1 and ECM connector terminal 90.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES

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

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

COMPONENT INSPECTION  e12ssers

1. Check throttle flap actuator component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Throttle control actuator.

3) Check the resistance of Throttle control actuator.

Specification : 23.8~31.3Q (207C)
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e

EGNGO011C

4) Is the measured resistance within the specification?

YES

» Go to "Verification of Vehicle Repair".

P Replace Throttle control actuator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esii20r

Refer to DTC P2111.
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DTC P2123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
HIGH INPUT

COMPONENT LOCATION | eossarro

EGNG002G

GENERAL DESCRIPTION  eoosroco

Driver’s intension to accelerate is transmitted to ECM through Accelerator Pedal Sensor(APS) . And APS, whose mech-
anism is same as TPS, is required for ECM to determine optimum fuel injection quantity. As fidelity of APS is strongly
required, APS is devided into two. One is APS1, which outputs main signals and the other is APS2, which monitors APS1
performance.APS1 and 2 do not share power supply and ground. Normally, APS2 output voltage is the half of APS1
and if the ratio of two signal is out of specified value, error is recognized then, Limp Home mode is activated.When Limp
Home mode is activated, engine speed is fixed at 1200RPM and driving performance is limited to prevent excessive power
generation due to APS false signal.

DTC DESCRIPTION  eorszris

P2123 is set when output voltage of APS 1 is above the maximum value of 4.9V for more than 0.18 sec. This code is due
to the short to battery in APS 1 power circuit and signal circuit or open in sensor ground circuit.
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DTC DETECTING CONDITION  eaapsace

Item Detecting Condition Possible Cause

DTC Strategy * \oltage monitoring
IG KEY "ON"

Enable Conditions

* When output signal is above the maximum

Thresholdvalue value (above 4910mV )
DiagnosticTime e 180ms
Fuel Cut NO * APS standard value is 0%. » APS 1 Circuit
+ Limp home idle is fixed ¢ APS component
EGR Off NO at (1200RPM)
Fuel Limit YES * A/C operation stops
Fail Safe according to Vehicle/Engine
speed
MIL YES  Cruise control deactivated
(for Cruise control option
applied vehicle)

SPECIFICATION  eessoser

Pedal released Pedal depressed Sensor Type
APS 2 0.275V~0.475V 1.75V~2.35V type(Potentiometer)
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FUEL SYSTEM

SCHEMATIC DIAGRAM

60)59158|57[56[55|54{53]52|51) 50] 49 | 48[ 47| 46
4514443|42(41]40/39[38[37|36) 35[ 34 | 33[32| 31

30]29]28)27|26|25/|24|23|22{ 21| 2t
15[14]13]12]11[10] 9| 8| 7|6
N N

E107 Accel pedal sensor

C101-1 ECM

EF2AD4E5
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
E107 Accel pedal sensor C101-2 ECM Terminal Connected to Function
I e 45. APS 1 sensor power 1 C101-2 terminal 31 APS 2 sensor signal
5 2 C101-2 terminal 9 APS 1 sensor signal
9. APS 1 sensor signal 3 C101-2 terminal 46 APS 2 sensor power
A 5 4 C101-2 terminal 8 APS 2 sensor ground
I 3 30. APS 1 sensor ground 5 C101-2 terminal 30 APS 1 sensor ground
[ 46. APS 2 sensor power 6 C101-2 terminal 45 APS 1 sensor power
1
31. APS 2 sensor signal
&
L 4 8. APS 2 sensor ground
[HARNESS CONNECTOR]

5
Folrilolssleels obsloslaezle lpokobals saislsdgaleals] ||
 — N S—  — N S—

[sofas]4e]a7jaslashaas|42l41]4do[s8|s7]36[as[34]33]32[31]a0] 29]

C101-2 ECM

SIGNAL WAVEFORM AND DATA

E9FCB379

at [ 8.5 V N 8.5 v

m Iéooﬁl |'cu1'13 |'|r1f-:no'| IﬁEénl '| HENU '|

EGNGO002H

Fig.1) APS 1 and APS 2 signals are measured simultaneously, Check if output value is rising and APS 2 is 1/2 of APS 1 signal.

NOTE

EGNGO14R

APS 2 Ground checking signal is for ECM to monitor APS 2. This signal drops APS 2 output voltage to below
200.39mV per 200msec. If APS 2 output voltage does not drop to below 200.39mV, ECM sets DTC as recognizing

ground circuit error of APS 2.
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% The waveform below 200.39mV is not detectable in Ground checking signal waveform of APS 2 signal. Instead, the
waveform which drops a little is detected. If APS 2 data of "SERVICE DATA" on the Scantool varies from 350mV to OmV

periodically, it means it works well.

MONITOR SCANTOOL DATA  escosrre

1. Connect scantool to Data Link Cable (DLC).

2. Warm engine up to normal operating temperature.

3. Turn "OFF" electrical devices and A/C.

4. Monitor "ACCEL PEDAL SENSOR", "ACCEL PEDAL SENSOR 1", "ACCEL PEDAL SENSOR 2 " parameter on the

scantool.

Specification : at idle( 0% ) ACCEL PEDAL SENSOR 1 : 600mV~800mV
ACCEL PEDAL SENSOR 2 : 1/2 of ACCEL PEDAL SENSOR 1

1.2 CURRENT DATA 2154
A
% |FUEL PRESSURE HEASURED 28.2 MPa
% |RAIL PRESS. REGULATOR1 22.7 %
% |AIR MASS PERCYLINDER  359.7mg/st
3 ACCEL PEDAL SENSOR 8.8 % "
% |ACCEL PEDAL SENSOR 1 725 mV
% |ACCEL PEDAL SENSOR 2 333 mV
% [ENGINE SPEED SENSOR 794 rpn
BOOST PRESSURE SENSOR
Y
[FI¥ | [FULL | [GRPH| |RCRD|
| Fig.1]

Fig.1) APS output data at warm idle. Check if output value is rising and "ACCEL PEDAL SENSOR 2" is 1/2 of

"ACCEL PEDAL SENSOR 1" signal.

TERMINAL AND CONNECTOR INSPECTION

EGNG002J

EDAA39CF

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damage of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at mail connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position )

3. Is the problem found?
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YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection" as follows.

POWER CIRCUIT INSPECTION  eseesor:
1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect APS connector.

3. IG KEY "ON".

4. Measure the voltage of terminal 6 of APS connector.

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection”.

P If the measured voltage is not within the specified value, find and repair short to battery in APS 1 power circuit and
go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  eaesgen2
1. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect APS connector and ECM connector.

3) Check continuity between APS connector terminal 2 and ECM connector terminal 9

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES
» Go to "Check short to battery in signal circuit" as follows.
» Repair open in signal circuit and go to "Verification of Vehicle Repair".

2. Check short to battery in signal circuit

1) IG KEY "OFF", ENGINE "OFF".
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2) Disconnect APS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of terminal 2 of APS connector.

Specification : 0.0V~0.1V

5) Is abnormal voltage detected in signal circuit with both connector disconnected?

YES

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

» Go to "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  eszes062

1. I1G KEY "OFF", ENGINE "OFF".

2. Disconnect APS connector.

3. IG KEY "ON".

4. Measure the voltage of APS terminal 6. [ TEST "A" ]

5. Measure the voltage of APS terminal 6 and terminal 5. [ TEST "B" ]
(terminal 6 : Check + prove , terminal 5 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eicpses2

1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector (M41).

3. Check resistance for each terminal refering to Resistance characteristic table.

Specification : Resistance characteristic table for each terminal
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FUEL SYSTEM

Resistance( KQ 20T ) Component
checking point Pedal Characteristic Connector
Depressed Pedal released Shape
6(power)- + + Unchanged
5(ground) 1.0+£0.1KQ 1.0+0.1KQ g
6(power)- ;
APS 1 2(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
2(signal)- Resistance rises
5(ground) 1.1+0.1KQ 1.8+0.1KQ
3(power)- 2.040.1KQ 2.0+0.1KQ Unchanged
4(ground) T T EGNG0020
3(power)- :
APS 2 1(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
1(signal)- Resistance rises
4(ground) 1.1+0.1KQ 1.8+0.1KQ

4. Are resistances for each terminal measured correctly?

YES

» Go to "Verification of Vehicle Rapair".

» Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR

EF69407D

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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DTC P2128 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  escorssz

Refer to DTC P2123.

GENERAL DESCRIPTION  eceepaos

Refer to DTC P2123.

DTC DESCRIPTION  esesense

P2128 is set when output voltage of APS 2 is above the maximum value of 2463 mV for more than 0.18 sec. This code
is due to the short to battery in APS 2 power circuit and signal circuit or open in sensor ground circuit.

DTC DETECTING CONDITION  escaigos

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * IG KEY "ON"
« When output signal is above the maximum
Thresholdvalue value (above 2464mV)
DiagnosticTime e 180ms
Fuel Cut NO « APS standard value is 0%. e APS 2 Circuit
« Limp home idle is fixed e APS component
EGR Off NO at (1200RPM)
Fuel Limit YES » A/C operation stops
Fail Safe according to Vehicle/Engine
speed
MIL YES  Cruise control deactivated
(for Cruise control option
applied vehicle)

SPECIFICATION  eassoecr

Refer to DTC P2123.

SCHEMATIC DIAGRAM  esaocizc

Refer to DTC P2123.

SIGNAL WAVEFORM AND DATA  eosaraar

Refer to DTC P2123.

MONITOR SCANTOOL DATA  easoorec

Refer to DTC P2123.
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TERMINAL AND CONNECTOR INSPECTION  e7ozxcees

Refer to DTC P2123.

POWER CIRCUIT INSPECTION  e7roeser

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector.
3. IG KEY "ON".

4. Measure the voltage of terminal 3 of APS connector.

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection”.

» If the measured voltage is not within the specified value, find and repair short to battery in APS 2 power circuit and
go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  escaznss
1. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect APS connector and ECM connector.

3) Check continuity between APS connector terminal 1 and ECM connector terminal 31.

Specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification?
YES

» Go to "Check short to battery in signal circuit" as follows.
| NO_
» Repair open in signal circuit and go to "Verification of Vehicle Repair".
2. Check short to battery in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect APS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage of terminal 1 of APS connector.
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Specification : 0.0vV~0.1V

5) Is abnormal voltage detected in signal circuit with both connector disconnected?
YES

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

» Go to "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  e7esarze

1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect APS connector.

3. IG KEY "ON".

4. Measure the voltage of APS terminal 3. [ TEST "A" ]

5. Measure the voltage of APS terminal 3 and terminal 4. [ TEST "B" ]
(terminal 3 : Check + prove , terminal 4 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6. Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eosssazc

1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector (M41).

3. Check resistance for each terminal refering to Resistance characteristic table.

Specification : Resistance characteristic table for each terminal
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FUEL SYSTEM

Resistance( KQ 20T ) Component
checking point Pedal Characteristic Connector
Depressed Pedal released Shape
6(power)- + + Unchanged
5(ground) 1.0+£0.1KQ 1.0+0.1KQ g
6(power)- ;
APS 1 2(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
2(signal)- Resistance rises
5(ground) 1.1+0.1KQ 1.8+0.1KQ
3(power)- 2.040.1KQ 2.0+0.1KQ Unchanged
4(ground) T T EGNG0020
3(power)- :
APS 2 1(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
1(signal)- Resistance rises
4(ground) 1.1+0.1KQ 1.8+0.1KQ

4. Are resistances for each terminal measured correctly?
YES

» Go to "Verification of Vehicle Rapair".

» Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR  erso2s2s

Refer to DTC P2123.
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DTC P2138 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" [ "E"
VOLTAGE CORRELATION

COMPONENT LOCATION  easicoss

Refer to DTC P2123.

GENERAL DESCRIPTION  ebzs1843

Refer to DTC P2123.

DTC DESCRIPTION  ecres2ss

P2138 is set when APS 2 output voltage which is not 1/2 of APS 1 output voltage is detected for more than 0.24 sec.
Careful inspection of poor connection between APS 1 and APS 2, resistance characteristic of APS component is needed.

DTC DETECTING CONDITION  eiorssze

Item Detecting Condition Possible Cause
DTC Strategy * \oltage monitoring
Enable Conditions * IG KEY "ON"(APS depressed)

* When APS 1,2 is depressed 1.8~6%, the difference
between APS 1 and 2is above 308mV

Thresholdvalue * When APS 1,2 is depressed above 7%, the difference
between APS land 2 is above 406mV
DiagnosticTime e 240ms e APS 1 Circuit
Fuel Cut NO « APS standard value is 0%. * APS 2 Circuit
—oror | NG « Limp home idle is fixed * APS component
at (1200RPM)
Fuel Limit YES « A/C operation stops
Fail Safe according to Vehicle/Engine
speed
MIL YES  Cruise control deactivated
(for Cruise control option
applied vehicle)

SPECIFICATION  Eisasara

Refer to DTC P2123.

SCHEMATIC DIAGRAM  ecirors0

Refer to DTC P2123.

SIGNAL WAVEFORM AND DATA  ezs2zres

Refer to DTC P2123.

MONITOR SCANTOOL DATA  eressees

Refer to DTC P2123.
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TERMINAL AND CONNECTOR INSPECTION  e4s0ssea

Refer to DTC P2123.

POWER CIRCUIT INSPECTION  es4080rr
1. IG KEY "OFF", ENGINE "OFF".

2. Disconnect APS connector (M41).

3. IG KEY "ON".

4. Measure the voltage of terminal 3 and 6 of APS connector.

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection”.

P If the measured voltage is not within the specified value, find and repair trouble causing part in circuits and go to
go to "Verification of Vehicle Repair".

When the measured voltage is higher than the specified value :

Refer to P0643 Circuit Inspection. (APS1)

Refer to P0653 Circuit Inspection.(APS2)

When the measured voltage is lower than the specified value :

Refer to P0642 Circuit Inspection.(APS1)

Refer to P0652 Circuit Inspection.(APS2)

SIGNAL CIRCUIT INSPECTION  Eeuicozns

1. Check open in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect APS connector and ECM connector.

3) Check continuity between APS connector terminal 2 and ECM connector terminal 9. ( APS 1)
Check continuity between APS connector terminal 1 and ECM connector terminal 31. ( APS 2)

Specification : Continuity (below 1.0 )

4) Is the measured resistance within the specification?
YES
» Go to "Check short in signal circuit".
» Repair open in signal circuit and go to "Verification of Vehicle Repair".

2. Check short in signal circuit (APS 1)
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1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect APS connector and ECM connector.
IG KEY "ON".

Check continuity between APS connector terminal 2 and chassis ground. (check short to ground )
Measure the voltage of terminal 2 of APS connector. ( check short to battery )

Specification : Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0V~0.1V

5)

Is APS 1 signal circuit insulated normally?
YES
P Go to "3.Signal Circuit Inspection (APS 2)" as follows.

» Repair short in circuit and go to "Verification of Vehicle Repair".

3. Signal Circuit Inspection (APS 2)

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect APS connector and ECM connector.
IG KEY "ON".

Check continuity between APS connector terminal 1 and chassis ground. (check short to ground )
Measure the voltage of terminal 1 of APS connector. ( check short to battery )

Specification : Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0V~0.1V

5)

Is APS 2 signal circuit insulated normally?
YES
» Go to "Ground Circuit Inspection”.

» Repair short in circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  enzsrasc

1. Check ground circuit (APS1)

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect APS connector.
IG KEY "ON".

Measure the voltage of APS terminal 6. [ TEST "A" ]
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5) Measure the voltage of APS terminal 6 and terminal 5. [ TEST "B" ]
(terminal 6: Check + prove , terminal 5 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6) Is the measured voltage within the specification?
YES

» Go to "2. Check ground circuit (APS2)".

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resis-
tance and go to "Verification of Vehicle Repair".
2. Check ground circuit (APS2)
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect APS connector.
3) IG KEY "ON".

4) Measure the voltage of APS terminal 3. [ TEST "A" ]

5) Measure the voltage of APS terminal 3 and terminal 4. [ TEST "B" ]
(terminal 3: Check + prove , terminal 4 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6) Is the measured voltage within the specification?
YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resis-
tance and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eceancss

1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector (M41).

3. Check resistance for each terminal refering to Resistance characteristic table.

Specification : Resistance characteristic table for each terminal
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Resistance( KQ 20T ) Component
checking point Pedal Characteristic Connector
Depressed Pedal released Shape
6(power)-
5(ground) 1.0+0.1KQ 1.0+0.1KQ Unchanged
6(power)- .
APS 1 2(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
2(signal)- Resistance rises
5(ground) 1.1+0.1KQ 1.8+0.1KQ
3(power)- Unchanged
4(ground) 2.0£0.1KQ 2.0+0.1KQ g
EGNG0020
3(power)- :
APS 2 1(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
1(signal)- Resistance rises
4(ground) 1.1+0.1KQ 1.8+0.1KQ

4. Are resistances for each terminal measured correctly?

YES

» Go to "Verification of Vehicle Rapair".

» Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P2123.

E991DC54
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DTC P2238 LAMBDA SENSOR PUMPING CURRENT CIRCUIT LOW (BANK
1 / SENSOR 1)

COMPONENT LOCATION 7732682

/y =5

8 S

DJA
74

EGNGO009C

GENERAL DESCRIPTION  epsrirss

Lambda sensor installed at exhaust manifold is linear Lambda sensor and it senses Lambda density of exhaust gas for
accurate EGR control through fuel correction. It also limits smoke which is generated by reach air-fuel mixture at engine
maximum loading condition. ECM controls pumping current in order to fit A. -value from linear Lambda sensor to 1.0.

Lean air-fuel mixture(1.0 <A <1.1): ECM supplies pumping current to Lambda sensor (+pumping current) and activates
it for Lambda sensor to have the characteristic at A =1.0 (0.0 pumping current). With the value of pumping current supplied
to Lambda sensor, ECM detects Lambda density of exhaust gas.

Rich air-fuel mixture(0.9 <A <1.0) : ECM takes away pumping current from Lambda sensor (-pumping current) and
deactivates it for Lambda sensor to have the characteristic at A. =1.0 (0.0 pumping current). With the value of pumping
current taken away from Lambda sensor, ECM detects Lambda density of exhaust gas.

This performance is the most active and fast at normal operating temp.(450°C~600C) thus, in order to reach normal
operating temp. and last at that temp., heater(heating coil) is integrated with Lambda sensor.Heater coil is controlled by
ECM as PWM. the resistance of heater coil is low when coil is cold thus, current through it increases while resistance is
high when coil is hot thus, current decreases. With this principle, Lambda sensor temp. is measured and Lambda sensor
heater operation varies based on the data.

DTC DESCRIPTION  kooip07

P2238 is set when 1) short to ground in signal line(terminal 4), ground line(terminal 3), power line(terminal 1), pumping
current line(terminal 6) or 2) open in ground line is detected. This code is due to the problem of Lambda sensor circuit.
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DTC DETECTING CONDITION

E961B743

Item

Detecting Condition

Possible Cause

DTC Strategy

* \oltage monitoring

Enable Conditions .

Engine running

ThresholdValue

* Short to GND in Lambda sensor circuit
* Open in Lambda sensor circuit

DiagnosticTime » 2.0 sec. * Lambda sensor circuit
» Lambda sensor component
Fuel Cut NO
_ EGR Off NO
Fail Safe —
Fuel Limit NO
MIL NO
SPECIFICATION  eacopsso
Ip meas/mA
1.500 T
1.000 T
0.5007 lean gas : 02 in N2
A = (X02/3+1)/ (1-4.76" X02)  for H/C = 2
0.000 f——A——+——F——— A —————
.70 0.80 0.90 .00 1.10 1.20 30 1.40 1.50 1.60 1.70 1.80 1.90 2.00 210 2.20 230 2.40 250
A
-0.500¢
-1.0007
rich gas mixture of synthetic gas
9%CO, 7%H2, 7%C02 in Nz
-1.50071
L
-2.000+%
EGNGO009D
A value 0.65 0.70 0.80 0.90 1.01 1.18 1.43 1.70 2.42 Air
Pump-
ing cur- -2.22 -1.82 -1.11 -0.50 0.00 0.33 0.67 0.94 1.38 2.54
rent
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SCHEMATIC DIAGRAM  Eiosarps

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C141 Lambd -
ambda sensor C01-2 ECM Terminal Connected to Function

1 64.5 1 C101-2 terminal 64 Sensor power

. Sensor power
E P > 10A SNSR FUSE Main relay power

3 86. Sensor ground 3 C101-2 terminal 86 Sensor ground

4 C101-2 terminal 87 Sensor signal

4 87. Sensor signal 5 C101-2 terminal 51 Sensor heater

6 C101-2 terminal 65 Sensor pump
6 65. Sensor pump
2 ru—l—l_l 5 51. Sensor heater

10A SNSR FUSE (Main relay power)

[HARNESS CONNECTOR]

94193]92]91[90|89/88|8 85]84/83[82]|81|80|79|78|77]76|75|74]{ 73 EE

86|
[z2[71]70leslesle7]eclesle4]ede2le 1[e0lsolss]57]56]55]54]53]52]51]
] 7 T

——
30298762542 2221 [50fao]agl47]46]4sj4l342]4 1]40j39]38]37]36]35[34]33[32[31[30] 29
15[14f13[i2fi1[io[ o[8[ 7[6 28[27]26]25]24[23p22 120l 0181 7[Te[i5[14[1a[12[11[10] 9] 8] 7

w O

C141 Lambda sensor C101-1 ECM C101-2 ECM

EGNGO09E
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SIGNAL WAVEFORM AND DATA  es24pcos

at N 1.6 v CEEY CcHBA.5V at 208 mS CH B 8.5 VU
MIN: 1.1 UV AVE: 1.9V HMad: 2.8V MIN: 2.5 U AVE: 2.5V HMaK: 2.6V

FREQ:_ 333 H_Hz_ _DU'_I":':_ 542 - FREQ: 23.88 H= DUTY: 43 %

| E%Y [zoon] [curs ] [MEno] [RECD] [MENU] [ X [zoon] [curs] [1Eno] [RECD] [MENU]

| Fig.1 | | Fig.2 |

ot 2B S CHE 8.5V at 2P mE CHE 8.5 V
MIN: ©.5 VAVE: 2.5V HMHa¥: 2.6V MIN: 8.5 V AVE: 2.5V Max¥: 2.6V

FREQ: Z3.88 H= DUTY: 43 % FREQ: 23.88 H=z DUTY: 43 %

@ Izooﬁl |'cu1'15 |'|r1f:no'| IﬁE(ﬁnl '| HENU '| m Izooﬁl |'cu1'15 |'|r1f:r10'| IﬁEdnl '| HENU '|

Fig.1) Waveform of Lambda sensor power(terminal 1) at IG KEY "ON" and Engine running. It fluctuates between 1V and 3V
periodically.

Fig.2) Waveform of Lambda sensor ground(terminal 3) at IG KEY "ON" and Engine running. 2.5V is displayed.
Fig.3) Waveform of Lambda sensor signal(terminal 4) at IG KEY "ON" and Engine running. 850mV is displayed.
(same value at idle and acceleration)
Fig.4) Waveform of Lambda sensor pump(terminal 6) at IG KEY "ON" and Engine running. 850mV is displayed.
(same value at idle and acceleration)
EGNGO09F

TERMINAL AND CONNECTOR INSPECTION  essesrss

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )
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3. Is the problem found?
YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  &caoorso
1. Check voltage & waveform in sensor power circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.
3) IG KEY "ON".
4) Measure the voltage of Lambda sensor connector terminal 1.

5) Monitor the waveform in Lambda sensor connector terminal 1.

Specification : Measured voltage : 2.0 V
waveform : Refer to "Signal Waveform & Data" of "General Information”. The waveform similar to Fig.1) is displayed.

6) Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection”.

» No voltage detected in Lambda sensor power circuit : Go to "2. Check open in sensor power circuit" as follows.
» High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor power circuit
and go to "Verification of Vehicle Repair".

2. Check open in Lambda sensor power circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 1 and ECM connector terminal 64.

Specification : Continuity(below 1.0Q )

4) Is the measured voltage within the specification?
YES

» Repair short to ground in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

» Reapir open in Lambda sensor power circuit and go to "Verification of Vehicle Repair".
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SIGNAL CIRCUIT INSPECTION  e2204283
1. Check voltage in sensor signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.
3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 4.

Specification : 0.8V~0.9 V

5) Is the measured voltage within the specification?

YES

» Go to "3. Check sensor pump circuit".

» No voltage detected in Lambda sensor signal circuit : Go to "2. Check open in sensor signal circuit" as follows.
» High voltage detected in Lambda sensor power circuit : Repair short to battery in O2 sensor signal circuit and
go to "Verification of Vehicle Repair".
2. Check open in Lambda sensor signal circuit
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 4 and ECM connector terminal 87.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".

» Repair open in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".
3. Check voltage in sensor pump circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.
3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 6.

Specification : 0.8V~0.9 V

5) Is the measured voltage within the specification?
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YES

» Go to "Ground Circuit Inspection".

» No voltage detected in Lambda sensor pumpl circuit : Go to "4. Check open in sensor pump circuit”" as follows.
» High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor pump circuit
and go to "Verification of Vehicle Repair".

4. Check open in sensor pump circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 6 and ECM connector terminal 65.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

» Repair open in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  e7o7402e
1. Check voltage in sensor ground circuit

1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect Lambda sensor connector.

3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 3.

Specification : 2.3V~2.7V

5) Is the measured voltage within the specification?
YES

» Go to"Component Inspection”.

» No voltage detected in Lambda sensor ground circuit : Go to "2. Check open in sensor ground circuit" as
follows.

» High voltage detected in Lambda sensor ground circuit : Repair short to battery in Lambda sensor ground
circuit and go to "Verification of Vehicle Repair".
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2. Check open in sensor ground circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 3 and ECM connector terminal 86.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Lambda sensor ground circuit and go to "Verification of Vehicle Repair".

P Repair open in Lambda sensor ground circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ecizace:

1. Lambda sensor Visual Inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.

3) Perform visual inspection for each checking point as follows.
a. Check corrosion inside of Lambda sensor terminal.
b. Check damaged coverring and open in component wiring.
c. Check connecting torque(poor connection) of Lambda sensor component.
d. Disconnect Lambda sensor and check deformation, clogging, melting of Lambda detecting prove.

Specification : Everyting OK

4) Is any problem of Lambda sensor detected?

YES

» Replace Lambda sensor and go to "Verification of Vehicle Repair".

» Refer to "NOTE" as follows.

NOTE

In diesel engine, ultra lean combustion generates at normal operating condition. Therefore, Lambda sensor sig-
nal change in accordance with engine acceleration and various loading condition rarely happens, unlikely to linear
Lambda sensor of gasoline engine. Moreover, pumping current is not measurable with normal measuring device(am-
pere meter) because maximum value is 3mA. If DTC code is recorded continuously eventhough circuit inspection is
correctly performed and no problem at visual inspection of component is detected, replace Lambda sensor.

VERIFICATION OF VEHICLE REPAIR 4163084

After a repair, it is essential to verify that the fault is corrected.
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1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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DTC P2239 LAMBDA SENSOR PUMPING CURRENT CIRCUIT HIGH (BANK
1 / SENSOR 1)

COMPONENT LOCATION  epssooos

Refer to DTC P2238.

GENERAL DESCRIPTION  eisseies

Refer to DTC P2238.

DTC DESCRIPTION  eseseszs

P2239 is set when 1) short to battery in signal line(terminal 4), ground line(terminal 3), power line(terminal 1), pumping
current line(terminal 6) or 2) short to ground is detected. This code is due to the problem of Lambda sensor circuit.

DTC DETECTING CONDITION  esze2017

Item Detecting Condition Possible Cause
DTC Strategy « \oltage monitoring
Enable Conditions < Engine running

Short to battery in Lambda sensor circuit

ThresholdValue * Open in Lambda sensor circuit
DiagnosticTime » 2.0 sec. » Lambda sensor circuit
» Lambda sensor component
Fuel Cut NO
. EGR Off NO
Fail Safe

Fuel Limit NO
MIL NO

SPECIFICATION  epariiea

Refer to DTC P2238.

SCHEMATIC DIAGRAM  esosz733

Refer to DTC P2238.

SIGNAL WAVEFORM AND DATA  esrazrse

Refer to DTC P2238.

TERMINAL AND CONNECTOR INSPECTION  esrasos:

Refer to DTC P2238.

POWER CIRCUIT INSPECTION  ererazes

1. Check voltage & waveform in sensor power circuit
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1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Lambda sensor connector.

3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 1.

5) Monitor the waveform in Lambda sensor connector terminal 1.

Specification : Measured voltage : 2.0 V
waveform : Refer to "Signal Waveform & Data" of "General Information”. The waveform similar to Fig.1) is displayed.

6) Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection”.

» No voltage detected in Lambda sensor power circuit : Go to "2. Check open in sensor power circuit" as follows.
» High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor power circuit
and go to "Verification of Vehicle Repair".

2. Check open in Lambda sensor power circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 1 and ECM connector terminal 64.

Specification : Continuity(below 1.0Q )

4) Is the measured voltage within the specification?

YES

» Repair short to ground in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

» Reapir open in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  essrcios
1. Check voltage in sensor signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.
3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 4.

Specification : 0.8V~0.9 V
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5) Is the measured voltage within the specification?
YES

» Go to "3. Check sensor pump circuit".

» No voltage detected in Lambda sensor signal circuit : Go to "2. Check open in sensor signal circuit" as follows.
» High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor signal circuit
and go to "Verification of Vehicle Repair".

2. Check open in Lambda sensor signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 4 and ECM connector terminal 87.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".

» Repair open in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".
3. Check voltage in sensor pump circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.
3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 6.

Specification : 0.8V~0.9 V

5) Is the measured voltage within the specification?
YES

» Go to "Ground Circuit Inspection”.

» No voltage detected in Lambda sensor pumpl circuit : Go to "4. Check open in sensor pump circuit" as follows.
P High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor pump circuit
and go to "Verification of Vehicle Repair".

4. Check open in sensor pump circuit

1) 1G KEY "OFF", ENGINE "OFF".
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2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 6 and ECM connector terminal 65.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

» Repair open in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  epaceces
1. Check voltage in sensor ground circuit

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Lambda sensor connector.

3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 3.

Specification : 2.3V~2.7V

5) Is the measured voltage within the specification?
YES

» Go to"Component Inspection”.

» No voltage detected in Lambda sensor ground circuit : Go to "2. Check open in sensor ground circuit" as

follows.
» High voltage detected in Lambda sensor ground circuit : Repair short to battery in Lambda sensor ground

circuit and go to "Verification of Vehicle Repair".
2. Check open in sensor ground circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 3 and ECM connector terminal 86.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
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YES

» Repair short to ground in Lambda sensor ground circuit and go to "Verification of Vehicle Repair".

» Repair open in Lambda sensor ground circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION 2874034

1. Lambda sensor Visual Inspection
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.

3) Perform visual inspection for each checking point as follows.
a. Check corrosion inside of Lambda sensor terminal.
b. Check damaged coverring and open in component wiring.
c. Check connecting torque(poor connection) of Lambda sensor component.
d. Disconnect Lambda sensor and check deformation, clogging, melting of Lambda detecting prove.

Specification : Everyting OK

4) Is any problem of Lambda sensor detected?

YES

» Replace Lambda sensor and go to "Verification of Vehicle Repair".

» Refer to "NOTE" as follows.

NOTE

In diesel engine, ultra lean combustion generates at normal operating condition. Therefore, Lambda2 sensor sig-
nal change in accordance with engine acceleration and various loading condition rarely happens, unlikely to linear
Lambda sensor of gasoline engine. Moreover, pumping current is not measurable with normal measuring device(am-
pere meter) because maximum value is 3mA. If DTC code is recorded continuously eventhough circuit inspection is
correctly performed and no problem at visual inspection of component is detected, replace Lambda sensor.

VERIFICATION OF VEHICLE REPAIR  eopoa2s

Refer to DTC P2238.
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FUEL SYSTEM

(BANK 1 / SENSOR 1)

DTC P2251 LAMBDA SENSOR REFERENCE GROUND CIRCUIT/OPEN

COMPONENT LOCATION  ecoseses

Refer to DTC P2238.

GENERAL DESCRIPTION  e7aserps

Refer to DTC P2238.

DTC DESCRIPTION  erso260

P2251 is set when ground line(terminal 3) is opened. This code is due to the problem of Lambda sensor circuit.

DTC DETECTING CONDITION  essirosr

Fuel Cut NO
EGR Off NO
Fuel Limit NO

MIL NO

Fail Safe

Item Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions » Engine running
ThresholdValue * Open in Lambda sensor ground circuit
DiagnosticTime + 2.0 sec. « Lambda sensor circuit

e Lambda sensor component

SPECIFICATION  esssenr

Refer to DTC P2238.

SCHEMATIC DIAGRAM  ecoscrrs

Refer to DTC P2238.

SIGNAL WAVEFORM AND DATA  essosrao

Refer to DTC P2238.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P2238.

POWER CIRCUIT INSPECTION  e7osseoa

1. Check voltage & waveform in sensor power circuit

1) 1G KEY "OFF", ENGINE "OFF".

E3C4F5A7
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2) Disconnect Lambda sensor connector.
3) IG KEY "ON".
4) Measure the voltage of Lambda sensor connector terminal 1.

5) Monitor the waveform in Lambda sensor connector terminal 1.

Specification : Measured voltage : 2.0 V
waveform : Refer to "Signal Waveform & Data" of "General Information”. The waveform similar to Fig.1) is displayed.

6) Is the measured voltage within the specification?

YES

» Go to "Signal Circuit Inspection”.

» No voltage detected in Lambda sensor power circuit: Go to "2. Check open in sensor power circuit" as follows.
» High voltage detected in Lambda sensor power circuit ;: Repair short to battery in Lambda sensor power circuit
and go to "Verification of Vehicle Repair".

2. Check open in Lambda sensor power circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between OLambda sensor connector terminal 1 and ECM connector terminal 64.

Specification : Continuity(below 1.0Q )

4) Is the measured voltage within the specification?

YES

» Repair short to ground in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

» Reapir open in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  e238320n
1. Check voltage in sensor signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.
3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 4.

Specification : 0.8V~0.9 V

5) Is the measured voltage within the specification?
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YES

» Go to "3. Check sensor pump circuit".

» No voltage detected in Lambda sensor signal circuit : Go to "2. Check open in sensor signal circuit” as follows.
» High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor signal circuit
and go to "Verification of Vehicle Repair".

2. Check open in Lambda sensor signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 4 and ECM connector terminal 87.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

» Repair short to ground in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".

» Repair open in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".
3. Check voltage in sensor pump circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.
3) IG KEY "ON".

4) Measure the voltage of Lambda sensor connector terminal 6.

Specification : 0.8V~0.9 V

5) Is the measured voltage within the specification?
YES

» Go to "Ground Circuit Inspection”.

» No voltage detected in Lambda sensor pumpl circuit : Go to "4. Check open in sensor pump circuit" as follows.
» High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor pump circuit
and go to "Verification of Vehicle Repair".

4. Check open in sensor pump circuit
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect Lambda sensor connector and ECM connector.
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3) Check continuity between Lambda sensor connector terminal 6 and ECM connector terminal 65.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

» Repair short to ground in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

» Repair open in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  erseceas
1. Check voltage in sensor ground circuit

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Lambda sensor connector.

3) IG KEY "ON".

4) Measure the voltage of OLambda sensor connector terminal 3.

Specification : 2.3V~2.7V

5) Is the measured voltage within the specification?
YES

» Go to"Component Inspection”.

» No voltage detected in Lambda sensor ground circuit : Go to "2. Check open in sensor ground circuit" as
follows.

P High voltage detected in Lambda sensor ground circuit : Repair short to battery in Lambda sensor ground
circuit and go to "Verification of Vehicle Repair".

2. Check open in sensor ground circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 3 and ECM connector terminal 86.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

P Repair short to ground in Lambda sensor ground circuit and go to "Verification of Vehicle Repair".
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» Repair open in Lambda sensor ground circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eeeavees

1. Lambda sensor Visual Inspection
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Lambda sensor connector.

3) Perform visual inspection for each checking point as follows.
a. Check corrosion inside of Lambda sensor terminal.
b. Check damaged coverring and open in component wiring.
c. Check connecting torque(poor connection) of Lambda sensor component.
d. Disconnect Lambda sensor and check deformation, clogging, melting of Lambda detecting prove.

Specification : Everyting OK

4) Is any problem of Lambda sensor detected?

YES

» Replace Lambda sensor and go to "Verification of Vehicle Repair".

» Refer to "NOTE" as follows.

NOTE

In diesel engine, ultra lean combustion generates at normal operating condition. Therefore, Lambda sensor sig-
nal change in accordance with engine acceleration and various loading condition rarely happens, unlikely to linear
Lambda sensor of gasoline engine. Moreover, pumping current is not measurable with normal measuring device(am-
pere meter) because maximum value is 3mA. If DTC code is recorded continuously eventhough circuit inspection is
correctly performed and no problem at visual inspection of component is detected, replace Lambda sensor.

VERIFICATION OF VEHICLE REPAIR  esepooor

Refer to DTC P2238.
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IDTC P2264 DETECTION OF WATER IN FUEL

COMPONENT LOCATION  ersacese

EGNGO006M

GENERAL DESCRIPTION  epsorzrs

Diesel fuel filter can seperate water from fuel. If water more than specified amount is detected by "water sensor" installed
at the bottom of fuel filter, "Fuel warning lamp" on cluster turns ON.Especially for high pressure pump or injectors of
common rail diesel engine is fatal. because water causes poor lubrication and corrosion in such accurate devices, fur-
thermore, it leads engine hesitation. In order to prevent this harsh condition to engine, "Water warning lamp" turns ON to
let driver relief the gathered water from the filter and engine power generation is limited.

NOTE

If sensing prove of water sensor contacts with water, impressed voltage on prove is grounded to chassis ground, then
12V is outputted from signal line. With this method, ECM recognizes the amount of water.

water sensing prove

7~

]
e

EGNGO06N

DTC DESCRIPTION  eorcaser

P2246 is set when water sensor operates for more than 4 sec. Water warning lamp turns on and engine power generation
is limited in this condition. When this code is set, water in the filter should be removed to prevent engine from water
contained fuel. If same code is set even after removing water, check short to battery in water in fuel sensor signal circuit
or component failure.
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FUEL SYSTEM

DTC DETECTING

CONDITION

E62FOE1D

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage Monitoring
IG KEY "ON"

Enable Conditions
ThresholdValue .

* Water stored inside of

Signal voltage detected at Water sensor :
fuel filter

DiagnosticTime * 4.0sec. ( remove water inside of filter)
Fuel Cut NO » Water sensor circuit(short
CGR OF NG to battery)
Fail Safe — » Water sensor component
Fuel Limit YES
MIL NO

SCHEMATIC DIAGRAM

E8726ABD

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]

C136 Water sensor — ON/START power(10A ECU FUSE)
C101-2 ECM Terminal Connected to Function
1 C142 J/C terminal 3 IG power
1 ; -
o 40 Water sensor 2 C101-2 terminal 40 Water sensor signal
3 signal 3 G102 ground point Water lamp signal
Cluster

RLAAA
vy

)

[HARNESS CONNECTOR]

o
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o 0 o
= =
C136 Water sensor C101-1 ECM C101-2 ECM

EGNGO0060

TERMINAL AND CONNECTOR INSPECTION

EE7A97AB

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.
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2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector or
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  eezreses

1. Ignition "OFF", Turn Engine "OFF".
2. Disconnect Water sensor connector.
3. IG KEY "ON".

4. Measure the voltage of terminal 1 of Water sensor connector.

Specification : 11.0V~12.5V

5. Is the measured voltage within the specification?

YES

» Go to "Signal Circuit Inspection”.

» Repair open in In-pannel junction box 10A ECU fuse and related circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  e7rosies
1. Check signal circuit voltage

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect Water sensor connector.

3) IG KEY "ON".

4) Measure the voltage of terminal 2 of Water sensor connector.

Specification : 0.0vV~0.1V

5) Is the measured voltage within the specification?
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YES

» Go to "2. Water warning lamp operation test" as follows.
| NO_
» Repair short to battery and go to "Verification of Vehicle Repair".
2.  Water warning lamp operation test
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect Water sensor connector.
3) IG KEY "ON".

4) Connect water sensor connector terminal 1 and 2 using jump wire.

Specification : Water warning lamp on cluster turns ON. 12V battery voltage is detected
at ECM connector(C101-2) terminal 40.

5) Does water warning lamp turn ON? And is 12V battery voltage detected at ECM connector(C01-2) terminal 40?
YES
» Go to "Ground Circuit Inspection”.

» Repair open in water warning lamp filament and related circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  eassssos

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect Water sensor connector.

3. Check continuity between Water sensor connector terminal 3 and chassis ground.

Specification : Discontinuity ( Infinite Q )

4. Is the measured resistance within the specification?
YES

» Go to "Component Inspection”.

» Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  essscsan

1. Check water inside of fuel filter

1) 1G KEY "OFF", ENGINE "OFF".
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2)

3)

4)

Disconnect fuel filter assy’ from vehicle. (note : fuel filter should be maintained to stand up vertically at discon-
necting.)

Set up clean vessel like beaker to collect fuel outflowed from filter.

Disconnect Water sensor and collect fuel and water mixed to it.

Specification : Outflowed fuel must not contain much water.

5)

Does fuel contains much water?

YES

» Checking odometer and filter used duration, replace fuel filter if needed. If too much water flowed to fuel filter,
check if water flowed into fuel tank and clean up inside of fuel tank.
After replacing filter and clean up fuel tank and go to "Verification of Vehicle Repair".

P Go to "2.Check Water sensor component" as follows.

2. Check Water sensor component

1)

2)

3)
4)
5)
6)

7)

IG KEY "OFF", ENGINE "OFF".

Disconnect fuel filter assy’ from vehicle. (note : fuel filter should be maintained to stand up vertically at discon-
necting.)

Set up clean vessel like beaker to collect fuel outflowed from filter.
Disconnect fuel warning sensor from disconnected fuel filter.
Connect Water sensor to disconnected wiring connector.

IG KEY "ON".

Touch water sensing prove of Water sensor to chassis ground.

Specification : Water warning lamp turns ON when touching water sensing prove to chassis ground.

8)

Does water warning lamp operate well?
YES

» Go to "Verification of Vehicle Repair".

» Replace Water sensor and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eossr2e2

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information”.



FLA -502 FUEL SYSTEM

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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DTC P2299 BRAKE PEDAL POSITION / ACCELERATOR PEDAL POSITION
INCOMPATIBLE

COMPONENT LOCATION  Eeo7e6ro

EGNG001Z

GENERAL DESCRIPTION  esceooe

Brake switch monitors malfunction of accel pedal sensor(APS).Drivers depress brake pedal when 1).the voltage higher
than driver’s intension is detected due to APS malfunction(signal circuit short to high voltage) 2).engine power generates
excessively due to fault signal.Like previous example, if driver’s intension to decelerate is transmitted to ECM(brake pedal
depressed) when APS signal is high, ECM consider APS to be fault and Limp Home mode is activated.When Limp Home
mode is activated, engine speed is fixed at 1200RPM and driving performance is limited, later, if correct APS signal is
detected, Limp Home mode is deactivated immediately.

DTC DESCRIPTION  eissesoa

P2299 is set when brake signal is inputted to ECM for more than 0.5 sec. while APS is depressed more than 5% at
above 870RPM, 2Km/h. And Limp Home mode is activated with the DTC code occurence. Later, if correct APS signal is
detected, Limp Home mode is deactivated immediately. This code is set when APS signal is a bit higher than the voltage
at accelerator released position and driver’s pedal manipulation, therfore careful inspection of APS and checking driver's
pedal depressing habit is required.
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DTC DETECTING CONDITION

EOFECODS5

Item Detecting Condition

Possible Cause

DTC Strategy » Voltage monitoring

» Engine run ( engine speed below 870RPM,

Enable Conditions vehicle speed below 2Km/h)

» Brake pedal singal inputted at APS output
voltage above 5%
(Enabled when brake pedal released or accelerator
pedal depressed 200% per sec.)

ThresholdValue

DiagnosticTime

* 500ms

Fail Safe

Fuel Cut

NO .

EGR Off

NO

Fuel Limit

YES .

MIL

APS standard value is 0%.
Limp home idle is fixed

at (1200RPM)

A/C operation stops
according to Vehicle/Engine
speed

Cruise control deactivated
(for Cruise control option
applied vehicle)

e APS 1 Circuit
* APS 2 Circuit
¢ APS component

SPECIFICATION

E57FB36A

Pedal released

Pedal depressed

Sensor Type

APS 1

0.7v~0.8V

3.8V~4.4V

Variable resistance

APS 2

0.275V~0.475V

1.75V~2.35V

type(Potentiometer)
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SCHEMATIC DIAGRAM  ezeeries

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
E107 Accel pedal sensor C101-2 ECM Terminal Connected to Function
I e 45. APS 1 sensor power 1 C101-2 terminal 31 APS 2 sensor signal
5 2 C101-2 terminal 9 APS 1 sensor signal
9. APS 1 sensor signal 3 C101-2 terminal 46 APS 2 sensor power
&7 5 4 C101-2 terminal 8 APS 2 sensor ground
I 3 30. APS 1 sensor ground 5 C101-2 terminal 30 APS 1 sensor ground
[ 46. APS 2 sensor power 6 C101-2 terminal 45 APS 1 sensor power
1
31. APS 2 sensor signal
&
L 4 8. APS 2 sensor ground
[HARNESS CONNECTOR]

| — | | —
30[29]28]27[26]25[24]|23]22]21] 20] 19| 18|17 16 50149)48]47|46]45[4443[42[41|40/3938|37|36|35|34|33{32|31[30| 29
15[14f13[12l11[10] 9| 8| 7|6| 5] 4|3 |2 |1 [28]27]26]25[24|23]22]21[20(19]18[17[16|15|14{13]12|11|10] 9| 8 | 7
—T W W W

ig ii sgi 31 ‘512 24 gg 25 5(15 2(5) gg gg g; g? [94193]92(91|90|89|88|87|86[85|84|83|82{81|80|79|78|77|76[75|74| 73 E
72|71|70|69/68]67|666564|63]62|6 160[5958|57]56/55|54/53]|52| 51
[2]+]

E107 Accel pedal sensor C101-1 ECM C101-2 ECM

EGNGO002H

SIGNAL WAVEFORM AND DATA  essreseo

pt B 8.5 v W 6.5 v

m Iiooﬁl |'cu1'13 |'|r1f-:r10'| IﬁEénl '| HENU '|
| Fig.1|

Fig.1) APS 1 and APS 2 signals are measured simultaneously, Check if output value is rising and APS 2 is 1/2 of APS 1 signal.

EGNGO014R

NOTE

APS 2 Ground checking signal is for ECM to monitor APS 2. This signal drops APS 2 output voltage to below
200.39mV per 200msec. If APS 2 output voltage does not drop to below 200.39mV, ECM sets DTC as recognizing
ground circuit error of APS 2 .
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% The waveform below 200.39mV is not detectable in Ground checking signal waveform of APS 2 signal. Instead, the
waveform which drops a little is detected. If APS 2 data of "SERVICE DATA" on the Scantool varies from 350mV to OmV
periodically, it means it works well.

MONITOR SCANTOOL DATA  esococss

Connect scantool to Data Link Cable (DLC).

Warm engine up to normal operating temperature.

Turn "OFF" electrical devices and A/C.

Monitor "ACCEL PEDAL SENSOR", "ACCEL PEDAL SENSOR 1", "ACCEL PEDAL SENSOR 2 " parameter on the

scantool.

Specification : at idle( 0% ) ACCEL PEDAL SENSOR 1 : 600mV~800mV
ACCEL PEDAL SENSOR 2 : 1/2 of ACCEL PEDAL SENSOR 1

TERMINAL AND CONNECTOR INSPECTION

1.

2.

3.

"ACCEL PEDAL SENSOR 1" signal.

1.2 CURRENT DATA 21,54
A
% |FUEL PRESSURE MEASURED 28.2 MPa
% |RAIL PRESS. REGULATOR1 22.7 %
% |AIR MASS PERCYLINDER  359.7mg/st
4 ACCEL PEDAL SENSOR 8.8 % "
% |ACCEL PEDAL SENSOR 1 725 nV
% |ACCEL PEDAL SENSOR 2 333 nmV
% [ENGINE SPEED SENSOR 794 rpn
BOOST PRESSURE SENSOR
Y
[FIR | [FULL | [GRPH| |RCRD|
| Fig.1.

Fig.1) APS output data at warm idle. Check if output value is rising and "ACCEL PEDAL SENSOR 2" is 1/2 of

EGNG002J

ED494EF5

Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-

lems and damage of component.

Perform checking procedure as follows.

1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at mail connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position )

Is the problem found?
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YES

» Repair the trouble causing part and go to "Verification of Vehicle Repair".

» Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  Easssro7
1. IG KEY "OFF", ENGINE "OFF",
2. Disconnect APS connector (M41).

3. 1G KEY "ON".

4. Measure the voltage of terminal 3 and 6 of APS connector.

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification?
YES

» Go to "Signal Circuit Inspection".

» If the measured voltage is not within the specified value, find and repair trouble causing part in circuits and go to
"Verification of Vehicle Repair".

When the measured voltage is higher than the specified value :

Refer to P0643 Circuit Inspection. (APS1)

Refer to P0653 Circuit Inspection.(APS2)

When the measured voltage is lower than the specified value :

Refer to P0642 Circuit Inspection.(APS1)

Refer to P0652 Circuit Inspection.(APS2)

SIGNAL CIRCUIT INSPECTION  esesseoc

1. Check open in signal circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect APS connector and ECM connector.

3) Check continuity between APS connector terminal 2 and ECM connector terminal 9 ( APS 1)
Check continuity between APS connector terminal 1 and ECM connector terminal 31 ( APS 2)

Specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification?
YES

» Go to "Check short in signal circuit".
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» Repair open in signal circuit and go to "Verification of Vehicle Repair".

2. Check short in signal circuit (APS 1)
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect APS connector and ECM connector.
3) IG KEY "ON"

4) Check continuity between APS connector terminal 2 and chassis ground. (check short to ground )
Measure the voltage of terminal 2 of APS connector. ( check short to battery )

Specification : Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0V~0.1V

5) Is APS 1 signal circuit insulated normally?
YES

» Go to "3.Signal Circuit Inspection (APS 2)" as follows.
» Repair short in circuit and go to "Verification of Vehicle Repair".
3. Signal Circuit Inspection (APS 2)
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect APS connector and ECM connector.

3) IG KEY "ON"

4) Check continuity between APS connector terminal 1 and chassis ground. (check short to ground )
Measure the voltage of terminal 1 of APS connector. ( check short to battery )

Specification : Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0V~0.1V

5) Is APS 2 signal circuit insulated normally?
YES
» Go to "Ground Circuit Inspection”.
» Repair short in circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  es7oeans

1. Check ground circuit (APS1)

1) 1G KEY "OFF", ENGINE "OFF".
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2) Disconnect APS connector.
3) IG KEY "ON".
4) Measure the voltage of APS terminal 6. [ TEST "A" ]

5) Measure the voltage of APS terminal 6 and terminal 5. [ TEST "B" ]
(terminal 6: Check + prove , terminal 5 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6) Is the measured voltage within the specification?

YES

» Go to "2. Check ground circuit (APS2)".

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resis-
tance and go to "Verification of Vehicle Repair".
2. Check ground circuit (APS2)

1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect APS connector.

3) IG KEY "ON".

4) Measure the voltage of APS terminal 3. [ TEST "A" ]

5) Measure the voltage of APS terminal 3 and terminal 4. [ TEST "B" ]
(terminal 3: Check + prove , terminal 4 : Check - prove )

Specification : [TEST "A"] Voltage - [TEST "B"] Voltage = below 200mV

6) Is the measured voltage within the specification?

YES

» Go to "Component Inspection”.

» When "B" voltage is not detected : Repair open in ground circuit and go to "Verification of Vehicle Repair".
» When the voltage difference between "A" and "B" is above 200mV : Eliminate the causes of excessive resis-
tance and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ess78178

1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector (M41).

3. Check resistance for each terminal refering to Resistance characteristic table.
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Specification : Resistance characteristic table for each terminal

Resistance( KQ 20C ) Component
checking point Pedal Characteristic Connector
Depressed Pedal released Shape
6(power)- Unchanged
5(ground) 1.0+£0.1KQ 1.0£0.1KQ g
6(power)- .
APS 1 2(signal) 1.8+0.1KQ 1.12£0.1KQ Resistance drops
2(signal)- Resistance rises
5(ground) 1.1+0.1KQ 1.8+0.1KQ
S(power)- 2.0£0.1KQ 2.0+0.1KQ Unchanged
4(gr0Und) - - EGNG0020
3(power)- .
APS 2 1(signal) 2.9+£0.1KQ 2.1+0.1KQ Resistance drops
1(signal)- + + Resistance rises
4(ground) 1.1+0.1KQ 1.8+£0.1KQ

4. Are resistances for each terminal measured correctly?

YES

» Go to "Verification of Vehicle Rapair".

» Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR

ECD35DA4

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions" in "General information".

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

» System operates within specification.
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IDTC U0O001 CAN COMMUNICATION MALFUNCTION

COMPONENT LOCATION  esscssis

EGNG014G

GENERAL DESCRIPTION  esecesss

Several control units are applied to electronically controlled vehicles. These units perform each control with informations
from various sensors. Thus, sharing signal information from sensors is nheeded, so CAN communication type whose com-
munication speed is high and insensitive to electrical noise by spark generation is adopted to controlling power-train(en-
gine, atutomatic transaxle, ABS, TCS, ECS)As sharing signals of engine speed, APS, engaged gear and torque reduction
through CAN communication, ECM and TCM modules control vehicle actively.

CAN 2.0 B communication format .
Transmitter
SOF acg  Receiver
Field Field
,J. Message Frame o
r I :
BUS! [, Arbit . Commol Daia , CRC | , EOF ' ' BUS
Idle ! Field ' Field ' Field ' Fiell 'w ' Field 'INT ' fgie
111 T 3
EXTENDE T imi
DE b i ngehnuter
NO. in box 5 RTR DLC Delimiter

STANDARD ID
means . SOF

scale Bit Values . 0 . 01 D 1

EGNGO014H

DTC DESCRIPTION  eeasesn:

U0001 is set when signal transmission through CAN communication line is impossible for more than 0.1 sec. because of
open or short to ground in CAN communication line. Checking CAN communication BUS and signals from ECM, TCM
module is required.
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DTC DETECTING CONDITION  esacorse

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » CAN BUS error
DiagnosticTime + 100ms + CAN BUS

« CAN communication module

Fuel Cut NO component

EGR Off NO
Fuel Limit NO
MIL NO

Fail Safe

SPECIFICATION  eagesrse

DIGITAL "0" DIGITAL "1"( BUS IDLE ) CAN Communication Line

) Resistance
Communica- -
tion Format _ Inside of
HIGH LOwW HIGH LOwW Inside of ECM In-pannel

junction box

CAN 2.0B 3.5V 1.5V 2.5V 2.5V 1202 (207C) 120Q (207C)
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SCHEMATIC DIAGRAM  &sis0s97

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C101-2 ECM 1/P JUNTION BOX
Terminal Connected to Function
CANHIGHO—St{ o @ VPELT V/P-E terminal 17
CAN vertical ! CAN vertical 84 E16 terminal 9 CAN HIGH
resistance (120%) | resistance (120%) E152 terminal 38
CAN LOW O ® ! M33 terminal 3
83
I/P-N'<18 | I/P-E terminal 18
- [V E16 terminal 17
(E::16 MkuCItlpurpotse Yo 83 E152 terminal 36 CAN LOW
eck Lonnector M33 terminal 11
CAN HIGH 9
CAN LOW 17 M33 Data Link Connector
3 CAN HIGH
E152 TCM
11 CAN LOW
CAN HIGH 38
CAN LOW 36
[HARNESS CONNECTOR]
— 1
[l —
oL il *[*[es]s[a]2] LR PR
12 x| % | 9| x| x| %x|5 x| % [ % [13]12[11] % | o 4] [ [ [ 3| [ [ 2[5 ] [+ ] ] ss[5e] +
« 191817 = | *| « | 1 =
LT
E16 Multipurpose Check Connector M33 Data Link Connector E152 TCM
B 1o B e e i A e E
Shahahahototets B bsebapsahalhepepahaliak datols ]
C101-1 ECM C101-2 ECM

EGNGO014I
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SIGNAL WAVEFORM AND DATA  eescccos

ot Elesy IHEE EEesY

—»le SOFB . . . CANHGHsgral -

]_ﬁ Izoonl Icuns | |nEn0| |RECD| |HEHU|

Fig.1) CAN communication waveform

Monitoring CAN HIGH and LOW simultaneously is important in monitoring CAN communication waveform. When CAN HIGH
signal rise to 3.5V and LOW signal drops to 1.5V - voltage difference between HIGH and LOW signal is 2V - at BUS IDLE state
(DIGITAL "1") whose reference voltage is 2.5V, "0" is recognized. Besides, comparing HIGH and LOW signal if opposite waveform
is detected with the reference voltage of 2.5V, Check if current cam signal transfers correctly.

Continuous "0"signal above 6BIT means the occurence of error in CAN communication.

1BIT is easily distinguished as calculating the time when "SOF"(START OF FRAME) which notifies the start of frame occurs.
Check if "0"signal above 6BIT is detected continuously when monitoring CAN communication waveform.

EGNG014J

TERMINAL AND CONNECTOR INSPECTION  esrrenor

1. Electrical systems consist of a lot of harness and connectors, poor connection of terminals can cause various prob-
lems and damge of component.

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.

NOTE

Disconnect the pin which requires checking at male connector and insert it to the terminal at female connector for
checking connecting condition. ( after checking, reconnect the pin at correct position. )

3. Is the problem found?

YES

P Repair the trouble causing part and go to "Verification of Vehicle Repair".

P Go to "Signal Circuit Inspection”.
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SIGNAL CIRCUIT INSPECTION  e20a9r42

1. Check CAN BUS resistance
1) IG KEY "OFF", ENGINE "OFF".
2) Measure the resistance between diagnostic connector 3 and 11.
3) Disconnect ECM and TCM connector.

4) Measure the resistance between diagnostic connector 3 and 11.

Specification : Both ECM and TCM connected : 60 + 3R (Test 1)
Both ECM and TCM disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?

YES

» Go to "2.Check short to ground in CAN BUS" as follows.

» Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-
fication of Vehicle Repair".

» 1209 for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity".
P Infinite  for both conditions(disconnected, connected) :Repair open in CAN communication circuit between
DLC terminal and In-pannel junction box.
2. Check short to ground in CAN BUS
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and chassis ground. (CAN HIGH)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN LOW)

Specification : Discontinuity ( Infinite Q )

5) Is measured resistance within the specification?

YES

» Go to "3. Check short to battery in CAN BUS".

» Repair short to ground in circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.

3) IG KEY "ON".
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4) Measure the voltage of DLC terminal 3. (CAN HIGH)

5) Measure the voltage of DLC terminal 11. (CAN LOW)

Specification : 0.0V~0.1V

6) Is measured resistance within the specification with both connector disconnected?
YES

» Go to"4. Check CAN BUS continuity" as follows.
» Repair short to battery and go to "Verification of Vehicle Repair".

4. Check CAN BUS continuity
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.
3) Check continuity between DLC terminal 3 and CAN HIGH terminal of each module.
( CAN HIGH : ECM connector terminal 84, TCM connector terminal 38, multipurpose check connector terminal
9)
4) Check continuity between DLC terminal 11 and CAN LOW terminal of each module.

( CAN LOW : ECM connector terminal 83, TCM connector terminal 36, multipurpose check connector terminal
17)

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?

YES

» Go to "Component Inspection”.

» Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  Ezssioor

1. Check CAN communication waveform generation
1) IG KEY "OFF", ENGINE "OFF".
2) Connect 2 channel scope to DLC terminal 3(CAN HIGH) and 11(CAN LOW).
3) IG KEY "ON" after connecting only ECM to CAN BUS.

4) 1G KEY "ON" after connecting only TCM to CAN BUS.

Specification : At IG KEY "ON", the waveform same as "Signal Waveform & Data" of this code generates.
% Different from "Signal Waveform & Data", if 1) both CAN HIGH and LOW signal are fixed at 2.5 V or
2) HIGH and LOW signal are fixed at 3.5 V and 1.5V, respectively, it is due to communication error between modules.
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ot N esv NS R e.s5v

‘ 3. CAN High e

M33 = 11. CAN Low

b

@ Iioohl |lcu1'13 |'|r11'3n-::-'| IﬁECDI '| MENU

. |

EGNG0140

5) Does correct waveform generate from each module?

YES

» Go to "Verification of Vehicle Repair".

» Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Re-
pair”.

VERIFICATION OF VEHICLE REPAIR  esosser

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

2. Clear recorded DTC using Scantool.

3. Drive the vehicle within DTC "Enable conditions” in "General information”.

4. After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.

5. Are any DTCs recorded ?

YES

» Go to the DTC guide of recorded NO. in Scantool.

P System operates within specification.
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IDTC U0100 CAN-TIME OUT ECU

COMPONENT LOCATION  ecroaons

Refer to DTC U0001.

GENERAL DESCRIPTION  esarases

Refer to DTC UQO0O1.

DTC DESCRIPTION  erscecrs

U0100 is set when no signal transmission through CAN BUS occurs for more than 0.5 sec.. This code is due to CAN BUS
problem or CAN communication module failure.

DTC DETECTING CONDITION  eorsesss

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue * No signal transmission through CAN BUS
DiagnosticTime * 500ms + CAN BUS o
« CAN communication module
Fuel Cut NO component
EGR Off NO
Fail Safe
Fuel Limit NO
MIL NO

SPECIFICATION  esosiceo

Refer to DTC U0001.

SCHEMATIC DIAGRAM  eespapor

Refer to DTC UQO0O1.

SIGNAL WAVEFORM AND DATA  cuserar

Refer to DTC U0001.

TERMINAL AND CONNECTOR INSPECTION  espsrroo

Refer to DTC UQO0O1.

SIGNAL CIRCUIT INSPECTION  eas17es

1. Check CAN BUS resistance

1) 1G KEY "OFF", ENGINE "OFF".
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2) Measure the resistance between diagnostic connector 3 and 11.

3) Disconnect ECM and TCM connector.

4) Measure the resistance between diagnostic connector 3 and 11.

Specification : Both ECM and TCM connected : 60 £+ 3R (Test 1)
Both ECM and TCM disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?

YES

» Go to "2.Check short to ground in CAN BUS" as follows.

» Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-

fication of Vehicle Repair".

» 120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity".

P Infinite @ for both conditions(disconnected, connected) :Repair open in CAN communication circuit between

DLC terminal and In-pannel junction box.
2. Check short to ground in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and chassis ground. (CAN HIGH)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN LOW)

Specification : Discontinuity ( Infinite @ )

5) Is measured resistance within the specification?

YES

» Go to "3. Check short to battery in CAN BUS".

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

3. Check short to battery in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.
3) IG KEY "ON".
4) Measure the voltage of DLC terminal 3. (CAN HIGH)

5) Measure the voltage of DLC terminal 11. (CAN LOW)

Specification : 0.0vV~0.1V
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6) Is measured resistance within the specification with both connector disconnected?
YES

» Go to"4. Check CAN BUS continuity" as follows.

» Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and CAN HIGH terminal of each module.
( CAN HIGH : ECM connector terminal 84, TCM connector terminal 38, multipurpose check connector terminal
9)

4) Check continuity between DLC terminal 11 and CAN LOW terminal of each module.
( CAN LOW : ECM connector terminal 83, TCM connector terminal 36, multipurpose check connector terminal
17)

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES

» Go to "Component Inspection”.

» Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eszscs21

1. Check CAN communication waveform generation
1) 1G KEY "OFF", ENGINE "OFF".
2) Connect 2 channel scope to DLC terminal 3(CAN HIGH) and 11(CAN LOW).
3) IG KEY "ON" after connecting only ECM to CAN BUS.

4) 1G KEY "ON" after connecting only TCM to CAN BUS.

Specification : At IG KEY "ON", the waveform same as "Signal Waveform & Data" of this code generates.
% Different from "Signal Waveform & Data", if 1) both CAN HIGH and LOW signal are fixed at 2.5 V or
2) HIGH and LOW signal are fixed at 3.5 V and 1.5V, respectively, it is due to communication error between modules.




DIESEL CONTROL SYSTEM

FLA -521

M33 =

3. CAN High
11. CAN Low

5) Does correct waveform generate from each module?

YES

» Go to "Verification of Vehicle Repair".

ot N esv NS R e.s5v

@ [zoon| [curs | [MEMO| [RECD| [MENU|

EGNG0140

» Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Re-

pair”.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U00O01.

E52922D3
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IDTC U0101 SERIAL COMMUNICATION PROBLEM WITH TCU (TIMEOUT)

COMPONENT LOCATION  essorsaa

Refer to DTC U0001.

GENERAL DESCRIPTION  ess2se17

Refer to DTC UQO0O1.

DTC DESCRIPTION  Eeiserase

U0101 is set when ECM send data requiring signal to TCM, but no return signal is transmitted to ECM within 0.5 sec..

This code is due to TCM CAN line related problem or TCM module failure.

DTC DETECTING CONDITION  esopssss

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » CAN communication error between ECM and TCS1
DiagnosticTime ¢ 500ms + CAN BUS

Fuel Cut NO
EGR Off NO
Fuel Limit NO

MIL NO

Fail Safe

*« CAN communication module
component

SPECIFICATION  esaranzc

Refer to DTC UQO0O1.

SCHEMATIC DIAGRAM  errrasac

Refer to DTC U0001.

SIGNAL WAVEFORM AND DATA  eozesoa

Refer to DTC UQO0O1.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC UQO0O1.

SIGNAL CIRCUIT INSPECTION  eozeesra

1. Check CAN BUS resistance

1) 1G KEY "OFF", ENGINE "OFF".

E24A3CE3
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2) Measure the resistance between diagnostic connector 3 and 11.

3) Disconnect ECM and TCM connector.

4) Measure the resistance between diagnostic connector 3 and 11.

Specification : Both ECM and TCM connected : 60 £+ 3R (Test 1)
Both ECM and TCM disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?

YES

» Go to "2.Check short to ground in CAN BUS" as follows.

» Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-

fication of Vehicle Repair".

» 120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity".

P Infinite @ for both conditions(disconnected, connected) :Repair open in CAN communication circuit between

DLC terminal and In-pannel junction box.
2. Check short to ground in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and chassis ground. (CAN HIGH)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN LOW)

Specification : Discontinuity ( Infinite @ )

5) Is measured resistance within the specification?

YES

» Go to "3. Check short to battery in CAN BUS".

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

3. Check short to battery in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.
3) IG KEY "ON".
4) Measure the voltage of DLC terminal 3. (CAN HIGH)

5) Measure the voltage of DLC terminal 11. (CAN LOW)

Specification : 0.0vV~0.1V
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6) Is measured resistance within the specification with both connector disconnected?
YES

» Go to"4. Check CAN BUS continuity" as follows.
» Repair short to battery and go to "Verification of Vehicle Repair".

4. Check CAN BUS continuity
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and CAN HIGH terminal of each module.
( CAN HIGH : ECM connector terminal 84, TCM connector terminal 38, multipurpose check connector terminal
9)

4) Check continuity between DLC terminal 11 and CAN LOW terminal of each module.
( CAN LOW : ECM connector terminal 83, TCM connector terminal 36, multipurpose check connector terminal
17)

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES

» Go to "Component Inspection”.

» Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e1s04324

1. Check CAN communication waveform generation
1) IG KEY "OFF", ENGINE "OFF".
2) Connect 2 channel scope to DLC terminal 3(CAN HIGH) and 11(CAN LOW).
3) IG KEY "ON" after connecting only ECM to CAN BUS.

4) 1G KEY "ON" after connecting only TCM to CAN BUS.

Specification : At IG KEY "ON", the waveform same as "Signal Waveform & Data" of this code generates.
% Different from "Signal Waveform & Data", if 1) both CAN HIGH and LOW signal are fixed at 2.5 V or
2) HIGH and LOW signal are fixed at 3.5 V and 1.5V, respectively, it is due to communication error between modules.
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3. CAN High
11. CAN Low

5) Does correct waveform generate from each module?

YES

» Go to "Verification of Vehicle Repair".

ot N esv NS R e.s5v

@ [zoon| [curs | [MEMO| [RECD| [MENU|

EGNG0140

» Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Re-

pair”.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U00O01.

E4790900



FLA -526 FUEL SYSTEM
IDTC U0122 ECM-TCS CAN ERROR

COMPONENT LOCATION  ereatssc

Refer to DTC U0001.

GENERAL DESCRIPTION  esccasna

Refer to DTC UQO0O1.

DTC DESCRIPTION Eicrzses

U0122 is set when ECM sends data requiring signal to TCS, but no return signal is transmitted to ECM by within 0.5 sec..
This code is due to TCS CAN line related problem or TCS module failure.

DTC DETECTING CONDITION  ezreapso

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue « CAN communication error between ECM and TCS1
DiagnosticTime * 500ms + CAN BUS

« CAN communication module

Fuel Cut NO component

EGR Off NO
Fuel Limit NO
MIL NO

Fail Safe

SPECIFICATION  ecos2s18

Refer to DTC U0001.

SCHEMATIC DIAGRAM  eapsrzas

Refer to DTC UQO0O1.

SIGNAL WAVEFORM AND DATA  es7acoso

Refer to DTC U0001.

TERMINAL AND CONNECTOR INSPECTION  eossaons

Refer to DTC UQO0O1.

SIGNAL CIRCUIT INSPECTION  ecorecss

1. Check CAN BUS resistance

1) 1G KEY "OFF", ENGINE "OFF".
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2) Measure the resistance between diagnostic connector 3 and 11.

3) Disconnect ECM and TCM connector.

4) Measure the resistance between diagnostic connector 3 and 11.

Specification : Both ECM and TCM connected : 60 £+ 3R (Test 1)
Both ECM and TCM disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?

YES

» Go to "2.Check short to ground in CAN BUS" as follows.

» Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-

fication of Vehicle Repair".

» 120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity".

P Infinite @ for both conditions(disconnected, connected) :Repair open in CAN communication circuit between

DLC terminal and In-pannel junction box.
2. Check short to ground in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and chassis ground. (CAN HIGH)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN LOW)

Specification : Discontinuity ( Infinite @ )

5) Is measured resistance within the specification?

YES

» Go to "3. Check short to battery in CAN BUS".

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

3. Check short to battery in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.
3) IG KEY "ON".
4) Measure the voltage of DLC terminal 3. (CAN HIGH)

5) Measure the voltage of DLC terminal 11. (CAN LOW)

Specification : 0.0vV~0.1V
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6) Is measured resistance within the specification with both connector disconnected?
YES

» Go to"4. Check CAN BUS continuity" as follows.

» Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and CAN HIGH terminal of each module.
( CAN HIGH : ECM connector terminal 84, TCM connector terminal 38, multipurpose check connector terminal
9)

4) Check continuity between DLC terminal 11 and CAN LOW terminal of each module.
( CAN LOW : ECM connector terminal 83, TCM connector terminal 36, multipurpose check connector terminal
17)

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES

» Go to "Component Inspection”.

» Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eaepsan?

1. Check CAN communication waveform generation
1) 1G KEY "OFF", ENGINE "OFF".
2) Connect 2 channel scope to DLC terminal 3(CAN HIGH) and 11(CAN LOW).
3) IG KEY "ON" after connecting only ECM to CAN BUS.

4) 1G KEY "ON" after connecting only TCM to CAN BUS.

Specification : At IG KEY "ON", the waveform same as "Signal Waveform & Data" of this code generates.
% Different from "Signal Waveform & Data", if 1) both CAN HIGH and LOW signal are fixed at 2.5 V or
2) HIGH and LOW signal are fixed at 3.5 V and 1.5V, respectively, it is due to communication error between modules.
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M33 =

3. CAN High
11. CAN Low

5) Does correct waveform generate from each module?

YES

» Go to "Verification of Vehicle Repair".

ot N esv NS R e.s5v

@ [zoon| [curs | [MEMO| [RECD| [MENU|

EGNG0140

» Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Re-

pair”.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U00O01.

EC7FF184
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IDTC U0416 ABNORMAL TORQUE RISE REQUEST FROM TCS

COMPONENT LOCATION 145164

Refer to DTC UQO0O1.

GENERAL DESCRIPTION  es72s843

Refer to DTC U0001.

DTC DESCRIPTION  esrssazs

U0416 is set when ECM detects the signal requires abnormal torque increase from ECM for more than 0.5 sec. Checking

CAN communication line or TCS module is required.

DTC DETECTING CONDITION  esieseas

Fuel Cut NO
EGR Off NO
Fuel Limit NO

MIL NO

Fail Safe

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue » Abnormal torque increase request from TCS
DiagnosticTime * 500ms + CAN BUS

« CAN communication module
component

SPECIFICATION  eiraae0

Refer to DTC U0001.

SCHEMATIC DIAGRAM  eessiss

Refer to DTC U0001.

SIGNAL WAVEFORM AND DATA  ebsssra

Refer to DTC UQO0O1.

TERMINAL AND CONNECTOR INSPECTION  eissarze

Refer to DTC U0001.

SIGNAL CIRCUIT INSPECTION  esseorsr

1. Check CAN BUS resistance

1) 1G KEY "OFF", ENGINE "OFF".
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2) Measure the resistance between diagnostic connector 3 and 11.

3) Disconnect ECM and TCM connector.

4) Measure the resistance between diagnostic connector 3 and 11.

Specification : Both ECM and TCM connected : 60 £+ 3R (Test 1)
Both ECM and TCM disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?

YES

» Go to "2.Check short to ground in CAN BUS" as follows.

» Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-

fication of Vehicle Repair".

» 120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity".

P Infinite @ for both conditions(disconnected, connected) :Repair open in CAN communication circuit between

DLC terminal and In-pannel junction box.
2. Check short to ground in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and chassis ground. (CAN HIGH)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN LOW)

Specification : Discontinuity ( Infinite @ )

5) Is measured resistance within the specification?

YES

» Go to "3. Check short to battery in CAN BUS".

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

3. Check short to battery in CAN BUS
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.
3) IG KEY "ON".
4) Measure the voltage of DLC terminal 3. (CAN HIGH)

5) Measure the voltage of DLC terminal 11. (CAN LOW)

Specification : 0.0vV~0.1V
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6) Is measured resistance within the specification with both connector disconnected?
YES

» Go to"4. Check CAN BUS continuity" as follows.

» Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect ECM and TCM connectors.

3) Check continuity between DLC terminal 3 and CAN HIGH terminal of each module.
( CAN HIGH : ECM connector terminal 84, TCM connector terminal 38, multipurpose check connector terminal
9)

4) Check continuity between DLC terminal 11 and CAN LOW terminal of each module.
( CAN LOW : ECM connector terminal 83, TCM connector terminal 36, multipurpose check connector terminal
17)

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES

» Go to "Component Inspection”.

» Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  er21796¢

1. Check CAN communication waveform generation
1) 1G KEY "OFF", ENGINE "OFF".
2) Connect 2 channel scope to DLC terminal 3(CAN HIGH) and 11(CAN LOW).
3) IG KEY "ON" after connecting only ECM to CAN BUS.

4) 1G KEY "ON" after connecting only TCM to CAN BUS.

Specification : At IG KEY "ON", the waveform same as "Signal Waveform & Data" of this code generates.
% Different from "Signal Waveform & Data", if 1) both CAN HIGH and LOW signal are fixed at 2.5 V or
2) HIGH and LOW signal are fixed at 3.5 V and 1.5V, respectively, it is due to communication error between modules.
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3. CAN High
11. CAN Low

5) Does correct waveform generate from each module?

YES

» Go to "Verification of Vehicle Repair".

ot N esv NS R e.s5v

@ [zoon| [curs | [MEMO| [RECD| [MENU|

EGNG0140

» Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Re-

pair”.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U00O01.

EC15AE39
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FUEL DELIVERY
SYSTEM-DIESEL

COMPONENTS LOCATION  eoaeorer
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1. Injector 6. High pressure pipe (common rail < HP pump)
2. High Pressure (HP) Pump 7. Fuel filter

3. Fuel pressure regulator 8. Fuel sender

4. Common rail 9. Fuel tank

5. High pressure pipe (injector <~ Common rail) 10. Rail pressure control valve
LGJF502M
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/A\ cAuTION

Common Rail Fuel Injection System is
subject to extremely high pressure (Approxi-
mately 1,600 bar)

Never perform any work on injection system
wth enginerunning or within 30 seconds after
the engine stops.

Always pay attention to safety precaution.
Ensure the absolute cleanliness.

Itis notrecommanded to removetheinjectors
without any notice.
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SCHEMATIC DIAGRAM  essicces

1. Fuel Tank 8. Common Rail

2. Pre-filter 9. Injector

3. Fuel sender 10. Fuel Return Line

4. Fuel Filter 11. ECM

5. Low Pressure Fuel Line 12. Rail Pressure Sensor
6. High Pressure Pump 13. Rail Pressure regulator

7. High Pressure Fuel Line 14. Rail Pressure control valve

LGJF502N
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INJECTOR

DESCIRPTION

E5AC9A70

COMPONENTS

CLEANING

gH Fixing bolt

Injector
clamp

LGJF5020

E6AAA9D1

/A\ cAuTION

e Common Rail Fuel Injection System is
subject to extremely high pressure (Approxi-
mately 1,600 bar)

* Never perform any work on injection system
wth enginerunning or within 30 seconds after
the engine stops.

» Always pay attention to safety precaution.

» Ensure the absolute cleanliness.

e Itisnotrecommanded to removetheinjectors
without any notice.

It must be needed to clean the injector when injector is

used again.

1. Clean the injector in vertical position in an ultra-sound
bath.

2. If necessary, clean the injector body and sealing sur-
face on the nozzle retaining nut also, using a fine
cleaning cloth to remove any dirt residue.

Do not remove the protection caps to do that.
3. The nozzle-shaft must only be cleaned in an ultra-

sound bath and in a vertical position.
A mechanical cleaning of the nozzle-shaft by wire-
brush is not permitted.

REMOVAL

5.

E1F7B278

/A\ cAUTION

e Common Rail Fuel Injection System is
subject to extremely high pressure (Approxi-
mately 1,600 bar)

* Never perform any work on injection system
with engine running or within 30 seconds af-
ter the engine stops.

» Always pay attention to safety precaution.

* Ensure the absolute cleanliness.

» Itisnotrecommended to remove theinjectors
without any notice.

Turn ignition switch to OFF position.

Disconnect the negative battery (-) terminal and wait
for about 30 seconds.

Pull off the injector electric connector (A).

/A\ CAUTION

* Plugs must be installed and/or uninstalled
only with the ignition switch turned OFF.

» Do not extremely bend or squeeze the cable,
do not bring them in contact with sharp
edges, and also secure cables against vibra-
tions.

Unfasten the high-pressure pipe (B) connecting the
common rail and the injector.

LXGF570A

Remove the injector return hose (C) by pulling the
fixing-clip (D) and unscrew the injector fixing bolt(E).
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REPLACEMENT  essoscse

/A\ CAUTION

When exchanging injectors be sure to input injec-
tor data(7 digits) of new one into the ECM using a
Hi-Scan(Pro).

1. Remove the injector according to removal procedure.

2. Check the class of injector, and then replace the used
injector with the new one.

3. Check injector data (7 digits) of new injector.

LGJF502P Injector data (7 digits)

6. Pull the injector assembly. @
/A\ CAUTION = )
When pulling the injector, pull the injector upright
so that the nozzle needle cannot be scratched or

damaged.

NOTE

When the injector is stuck on cylinder head, pull it out
with SST (09351-4A200, 09351-2A100 ).

LGJIF502Q
09351-4A200

09351-2A100

4. Using Hi-Scan(Pro), input the injector data(7 digits)
into ECM as next procedure.

AWJF333Z



FUEL DELIVERY SYSTEM-DIESEL FLA -539

1. HYUNDAI VEHICLE DIAGNOSIS T
o XUNDAL VEHICLS /A\ CAUTION
SYSTEH : 286 1. When displaying "WRITING FAIL" ON
ENGINE CONTROL Hi-scan(Pro), input injector data (7digits)
B1. DIAGNOSTIC TROUBLE CODES of each cylinder into a new ECM again as

BZ. CURRENT DATA
B3. DUAL DISPLAY
B4, FLIGHT RECORD

priow procedure.

B5. ACTUATION TEST
B6. SIMU-SCAN INJECTOR 1 567HY 36
87. ECU TNFORMATION —— aEH454E.
INJECTOR 3| 4PYZETI
* INJECTOR 4| VIMG665
% CONDITION: IG.KEY ONCENGINE STOP)
1.1F THE INJ. IS CHANGED, THE INJ. WRITING FAIL
CORRECTION FUNC SHOULD BE PERFORM
TO CONTROL THE NOR.FUEL INJ.
2.T0 INPUT THE INJECTOR NUMBER, PRESS [ABCD] [EFGH| [1JKL] [mNoP] [QR-U] [uW-Z]
SHIFT KEY AND SELECT THE CYL. BY LaIFS02A
ARROW KEY AT THE SAME TIME. AND
INPUT THE INJ. DATA BY [F11~[F61, 2. If the glow lamp is flashed and DTC P1586

DIGIT KEY.PRESS [ENTERI]
3.AFTER COMPLETE, TUBN THE IG.KEY OFF
AND RECHECK THE SYSTEM AFTER 18 SEC

is detected ignition switch ON, take proper
steps refering to "P1586 DTC Troubleshoot-
ing procedure".

* INSTALLATION  eeiieera
INJECTOR 1 EE?"?SB & CAUTION
INPUT THE NUM. _ o _
INJECTOR 2| 8HH4416 | OF ALLCYL. * Common Rail Fuel Injection System is
AT ONE TIME

subject to extremely high pressure (Approxi-
mately 1,600 bar)

* Never perform any work on injection system
with engine running or within 30 seconds af-
ter the engine stops.

e A T TETERT W » Always pay attention to saf_ety precaution.

[aBcp] [Eren] [TIwL] [mor] [ar-u] [Uu-z] * Ensure the absolute cleanliness.

» Itisnotrecommended to removetheinjectors

* without any notice.

1. Insert the new seal ring.

INJECTOR 3| YPYZ6SB

INJECTOR 4| 7I¥66AC

= SELECT THE CYLINDER BY SHIFT+ARROW
KEY AND INPUT THE DATA BY FI~F6

INJECTOR 1| S67IMYS6

INJECTOR 2 B8HH4416

INJECTOR 3 7PYZ65B

INJECTOR 4 ?I?BBQE

WRITING COMPLETE

[aBcDp| [EFGH] [1JKL] [MNoP] [qR-U] [uu-Z]

EGNG102A

LXGF573A
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/A\ CAUTION

* Whenever using the used injector again, the
clamp fixing bolt and seal-ring are replaced
with a new one.

- Before re-installing injector, clean the cylin-
der head bore and sealing surface.

2. Insert the injector assembly into the cylinder block.
/A\ CAUTION
Do not touch the nozzle tip.

3. Spread oil on the injector tip and the cylinder head.

4. Install the injector by installing the clamp with clamp
bolt

Tightening Torques (Injector Clamp Bolt installation):
27.5 ~ 29.4 N-m (20.3 ~ 21.7 Ibf-ft)

5. After screwing thr high pressure pipe installation nuts
by hand, tighten them at accurate torque using special
service tools (09354-27110, 09314-27130).

LGJF502R

Tightening Torque (High Pressure Pipe installation
nut): 24.5 ~ 28.4 N-m (18.1 ~ 21.0 Ibf-ft)

6. Connect the return hose (A) by inserting the fixing clip

(B).

LXGF571A

/A\ CAUTION
Do not reuse a fixing clip.

Connect the injector electric connector (A).

LXGF570C
Connect the battery (-) cable.

Start the engine and check for leakage on high pres-
sure fuel line.

/1\ CAUTION

Check the fuel-system visually for any leakage.
If a leakage is detected even have been used
the correct torque, the component(s) must be
exchanged.

INSPECTION  eooszesr

USING HI-SCAN(PRO)

» COMPRESSION TEST
* IDLE SPEED COMPARISON
* INJECT QUANTITY COMPARISON
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TEST PROCEDURE

1.

Connect Hi-Scan(Pro) and select "Vehicle" and "En-

gine Test Function".

Information for ECM version is displayed as below.

1.7. COMPRESSION TEST

SYSTEM IMFORMATION
P/N : 39100-27920
S/W : 86S2MDV8

This function is available

If you ready, press [ENTER].

<Available system>

1.7. COMPRESSION TEST

SYSTEM IMFORMATION
P/N : 39100-27920
S/W : 86S2MDV8

This function is not available.

Not all ECM version support
this function
If you ready, press [ENTER].

<Not available system>

LXGF577A

After pressing "[ENTER]", select "COMPRESSION

TEST" mode and press "[ENTER]".

1.7. COMPRESSION TEST

01. COMPRESSION TEST

02. IDLE SPEED COMPARISON
03. INJECT. QUANTITY COMPARISON

LFIF660D

Set the test condition described as below screen and
then, crank engine. When engine stop message be-

ing appeared, stop cranking.

7.1. COMPRESSION TEST

This test is used for detecting
cylinder specific engine speed
without injection.
* Test condition
- Shift lever :PorN
- Engine : Stop (IGN. ON)
- Electrical Load : OFF
If you ready, now cranking, and stop
cranking when stop message appear on
the screen. Press [ENTER].

Press "ANAL" and the test result is appeared.

7.1 COMPRESSION TEST

Cylinder engine speed(RPM)

#1 #2 #3 #4

356 355 355 355
356 356 357 356
356 356 356 355
356 356 356 356
357 356 355 356
356 355 355 355
355 356 355 355

When the stop message appear, stop cranking.

NOTE

During cranking engine does not start.

LFIF660E

LFIF660F
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7.1 COMPRESSION TEST

Cylinder engine speed(RPM)

#1 #2 #3 #4
356 355 355 355
356 356 357 356
356 356 356 355
356 356 356 356
357 356 355 356
356 355 355 355
355 356 355 355
( | >> AVG HELP

Data scanning button

LFIF660G

6. Press"AVG" and the data average of each cylinder is
appeared.
Press "HELP" and description of the data is appeared.

Cylinder engine speed(RPM)
Speed(RPM) 200 250 300 350 AvG
#1 cvL. N 355
#2 cyL. N 355
#3 cyL. NN 355
# cyL. I 355
I
PREV ([ HELP)
A
7.1 COMPRESSION TEST
*The higher cylinder engine speed:
- >The low compression pressure.
*It can help to identify the
mechanical defects.
PREV

LFIF660H

7. After pressing "ESC", select"IDLE SPEED COMPAR-
ISON" and press "[ENTER]".

8.

7.2.IDLE SPEED COMPARISON

This test is used for detecting
cylinder specific engine speed with
injector energizing.

(Cylinder balancing function is
deactivated.)

* Test condition
- Compression test : Normal
- Shift lever :PorN
- Engine :ldle
- Electrical Load : OFF

If you ready, Press [ENTER)].

9.

The rpm data of each cylinder is appeared.

7.2 IDLE SPEED COMPARISON

Cylinder engine speed(RPM)

#1 #2 #3 #4

790 800 752 770
796 798 756 772
794 800 752 770
794 802 754 772
794 802 754 770
794 802 756 774
792 802 752 772

Analyze the test result.

ANAL])
A
7.2 IDLE SPEED COMPARISON
Cylinder engine speed(RPM)
#1 #2 #3 #4
784 774 788 764
786 778 788 766
786 776 788 766
788 780 790 768
784 776 786 764
788 780 792 770
786 776 788 766
—~
< > ( AVG HELP
1

Set the test condition described as below screen and
press "[ENTER]".

LFIF660J

LFIF660K
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10. Press "AVG" and the data average of each cylinder is

appeared.

Press "HELP" and description of the data is appeared.

Cylinder engine speed(RPM)

Speed(RPM) 650 700 750 800 AVG.
#1 cvL. I 793
#2 cyL. NI 800
#3 cyL. NS 753
#cy. HIEEEEE 771

PREV

7N\

HELP])

¥

7.2 IDLE SPEED COMPARISON

*The lower engine speed:

->The injector injects less quantity
than other injectors.

*The higher engine speed:

->The injector injects more quantity
than other injectors.

PREV

11.

12.

LFIF660M

After pressing "ESC", select "INJECTOR QUANTITY

COMPARISON" and press "[ENTER]".

Set the test condition described as below screen and

press "[ENTER]".

7.3 INJECT. QUANTITY COMPARISON

This test is used for detecting
cylinder specific quantity with
individual energizing of injector.
(Cylinder balancing function is
activated.)
* Test condition

- Compression test : Normal

- Shift lever :PorN

- Engine :ldle

- Electrical Load : OFF

If you ready, Press [ENTER].

LFIF6600

13. The data od each cylinder about RPM and compen-
sating injection quantity is appeared.

7.3 INJECT. QUANTITY COMPARISON
Eng. Speed(RPM) Injection quantity(mm3)
#1 #2 #3 #4 #1 #2 #3 #4
792 800 | 758 | 774 | 4.0 29 | 28 | -24
788 798 | 760 | 774 | 4.0 29 | 27 | -24
794 802 | 758 | 776 | 4.0 29 | 27 |24
792 798 | 758 | 774 | 4.0 28 | 27 | -24
788 798 | 758 | 772 | 4.0 28 | 26 | -24
794 802 | 758 | 772 | 4.0 -28 | 28 |-25
790 798 | 754 | 770 | 4.0 29 | 28 |-25

Analyze the test result.
ANAL
Cylinder engine speed(RPM)

Speed(RPM) 650 700 750 800 AVG
# cv.. NN 791
#2 cvL. I 799
#3 cyL. N 757
#cv. IR 773

Quant.(mm?d -4 -2 0 2 AVG
#1 CYL . I O
#2 CYL. [ ] i 2.8
#3 CYL. [ ] 2.7
#4 CYL. . ; i -23
PREV|(( HELP ))

<Abnormal state>
LFIF660P
14. Press "HELP" and description of the data is displayed

as below.

7.3 INJECT. QUANTITY COMPARISON

*The positive correction value:
->The fuel injection of the cylinder

is less than that of other cylinder.
*The negative correction value:
->The fuel injection of the cylinder

is more than that of other cylinder.
*Extreme correction value identifies a

problematic injector.

After replacinga injector with new one,
reset & confirm the engine condition.

LFIF660R
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15. Replace the default injector, and then repeat previous
test modes to check if the injector is normal.

COMPONENT INSPECTION
1. Turn ignition switch "OFF".
2. Disconnect injector connector.

3. Measure resistance between the terminals 1 and 2 of
injector connector.

Resistance : 0.22 ~ 0.30Q (20 ~ 70C)

LFAC220F
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FLA -545

COMMON RAIL

DESCRIPTION  eosieccr

The common rail stores the fuel at high pressure. At the
same time, the pressure oscillations which are generated
due to the high-pressure pump delivery and the injection
of fuel are damped by the rail volume. This common rail is
common to all cylinders, hence its name "‘common rail™.
Even when large quantities of fuel are extracted, the com-
mon rail maintains its inner pressure practically constant.
This ensures that the injection pressure remains constant
from the moment the injector opens.

In order to comply with the wide variety of engine installa-
tion conditions, the common rail with its flow limiters and
the provisions for attaching rail pressure sensor, fuel pres-
sure control valve, and pressure limiter valve is available
in a number of different designs.

The available common rail volume is permanently filled
with pressurized fuel. The compressibility of the fuel re-
sulting from the high pressure is utilized to achieve the ac-
cumulator effect. When fuel leaves the rail for injection, the
pressure in the common rail remains practically constant.
Similarly, the pressure variations resulting from the pulsat-
ing fuel supply from the high-pressure pump are compen-
sated for.

REMOVAL EOBBB382

/1\ CAUTION

« Common Rail Fuel Injection System is
subject to extremely high pressure (Approxi-
mately 1,600 bar)

* Never perform any work on injection system
with engine running or within 30 seconds af-
ter the engine stops.

» Always pay attention to safety precaution.

» Ensure the absolute cleanliness.

» Itisnotrecommended to removetheinjectors
without any notice.

1. urn ignition switch to OFF position.

2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds.

3. Remove the high pressure pipe (A) connecting injec-
tors and common rail.

4. Remove the high pressure pipe (B) connecting high
pressure pump and common rail.

5. Disconnect the return lines (C).
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LGJF502S

Disconnect rail pressure sensor and rail pressure con-
trol valve connectors.

Remove intake manifold. (Refer to "EM" group)

Remove the common rail (E) by unscrewing the two
mounting bolts (F).

LGJIF502T



FLA -546 FUEL SYSTEM

INSTALLATION  eeoszree 5. Connect return line(C).

1. Install the common rail(A) with two mounting bolts(B).

Tightening Torque : 14.7 ~ 21.6 N-m (10.9 ~ 15.9 Ibf-ft)

AFGF301P

6. Connect the negative battery(-) terminal.

7. Start the engine and check for leakage on fuel line.
LGJF502U

2. Install the intake manifold. (Refer to "EM" group).

3. Connect rail pressure sensor and rail pressure control
valve connectors.

4. After screwing the high pressure pipe installation nuts
by hand, tighten them at accutate torque using special
service tools(09314-27110, 09314-27130).

LGJF502R
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FLA -547

HIGH PRESSURE FUEL PUMP

DESCRIPTION  epsaiesr
The high-pressure pump is the interface between the low-
pressure and the high-pressure stages. Under all oper-
ating conditions, it is responsible for providing adequate
high-pressure fuel through out the vehicle’s complete ser-
vice life. This also includes the provision of extra fuel as
needed for rapid starting and for rapid build-up of pressure
in the rail. The high pressure pump continually generates
the system pressure as needed in the high-pressure accu-
mulator (common rail). This means therefore, that in con-
trast to conventional systems, the fuel does not have to be
specially compressed for each individual injection process.

REMOVAL

EC6BC786

/1\ CAUTION

« Common Rail Fuel Injection System is
subject to extremely high pressure(Approxi-
mately 1,600 bar)

* Never perform any work on injection system
with engine running or within 30 seconds af-
ter the engine stops.

» Always pay attention to safety precaution.

* Ensure the absolute cleanliness

» It is not recommended to remove the injec-
tiors without any notice.

1. Turn ignition switch OFF position.

2. Disconnect the negative battery(-) terminal and wait
for about 30 seconds.

3. Disconnect the wiring connector of fuel pressure reg-
ulator.

4. Remove the high pressure pipe (A) connecting high
pressure pump and common rail.

LGJF503E

o

Disconnect the return hose(B) and the hose(C) con-
necting to the fuel filter.

6. Unscrew the three high pressure mounting bolts(D).

7. Remove the drive belt.(Refer to "EM" group.)

8. Turn the crankshaft pulley and align its groove with
timing mark "T" of the timing chain cover.
(NO.1 cylinder compression TDC position.)

LCGF089A

9. Remove the high pressure pump sprocket nut(G) after
removing the timing chain cover plug(F).

LGJF502W
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10. Install the high pressure pump sprocket stopper(H) INSTALLATION  essz98aa
(SST: 09331-2A000) rotating it clockwise.

1. Install the high pressure pump assembly and screw
the three high pressure mounting bolts(D).

Tightening Torque: 14.7 ~ 19.6 N-m (10.9 ~ 14.5 Ibf-ft)
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12. Install the high pressure pump remover(l) with three LGJF502Z
mounting bolts(E).

LGJIF502X

11. Fix the high pressure pump remover(l) and sprocket
stopper(J) with two fixing bolts(K).

2. Install the drive belt.(Refer to "EM" group.)

13. Rotate the bolt(L) of the high pressure pump re-
mover(l) clockwise till the high pressure pump is
pushed out.

3. Screw the timing chain cover plug(G) after fastening
the high pressure pump sprocket nut(F).

LGJIF502W
LGJIF502Y

NOTE

Don't reuse the O-ring of the timing chain cover plug.



FUEL DELIVERY SYSTEM-DIESEL

FLA -549

4. Connectthe return hose(B) and the hose(C) connect-
ing to the fuel filter.

LGJF503A

5. Connect the high pressure pipe(A) connecting high
pressure pump and common rail.

6. Connect the negative battery(-) terminal.

7. Start the engine and check for leakage on fuel line
connected to the high pressure pump.



FLA -550 FUEL SYSTEM
FUEL FILTER

COMPONENT  eaaccoos

1. Water Sensor 5. Air plug (for plant)
2. Heater 6. Manual pump

3. Thermo Switch 7. Inlet hose

4. Fuel Filter Cartridge 8. Outlet hose

9. Air plug (for service)

LGJF503B
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FLA -551

R E M OVA L EAS5F487B
1. Turn ignition switch to OFF position.
2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds.
3. Unscrew the two mounting bolts(A).
LGJF503H
4. Disconnect the heater connector (B), water sensor

connector (C) and thermo switch connector (D).

5.

AWJF302U

Remove air cleaner assembly (Refer to "EM" group).

6. Disconnect the fuel inlet hose (E) and fuel outlet hose

(F).

.(?
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AWJF302V

/A\ CAUTION

Cover the hose connection with a shop towel to
prevent splashing of fuel caused by residual pres-
sure in the fuel line.

7. Remove the fuel filter assembly.

INSTALLATION

EF48CC57

1. Connectthe fuel inlet hose(A) and fuel outlet hose(B).

H
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AWJIF302W

2. Remove air cleaner assembly (Refer to "EM" group).
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FUEL SYSTEM

3. Connect the heater connector(C), water sensor con-
nector(D) and thermo switch connector(E).

AWJF302X

4. Fasten the two mounting bolts(F).

LGJF503J
5. Connect the negative(-) terminal.

6. Start the engine and check for leakage on fuel line
connected to fuel filter.

INSPECTION  ecacepaz

» General insepction.
a) Hose and pipe for bent, damage, clogging or cor-
rosion.
b) Fuel filter for cologging and damage.

NOTE

e The fuel filter inspection must be completes in
case of below.
a) Draining fuel in fuel tank and then refilling
fuel.
b) Replacing the fuel filter.
¢) Removing the main fuel hose (pipe).

» Fuel filter deflation.

a)
b)

c)

Remove the air plug(l) of fuel filter.

Cover the air plug with service towel, and then
push the manual pump(J) until a bubble dose not
flow out.

Faten the air plug(l), and then push the manual
pump again until pushing the manual pump gets
to be difficult.

» Pulling out water from fuel filter.

a)
b)

<)

Unfasten the drain plug(K).

Push the manual pump(J) until water dose not
flow out.

Fasten the drain plug(K).

LGJF503I
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FLA -553

FUEL TANK

REMOVAL  eeporper

1. Remove the rear seat cushion (Referto “ BD” group
in this WORKSHOP MANUAL).

2. Open the service cover (A) under the rear seat cush-
ion.

AFJF901C

3. Turn ignition switch to off position and disconnect the
battery (-) cable.

4. Disconnector the fuel sender connector (B).
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AWJF319A

5. Disconnect the fuel feed hose (C) and the return
hose(D).

/A\ CAUTION

Cover the hose connection with a shop towel to
prevent splashing of fuel caused by residual pres-
sure in the fuel line

6. Lift the vehicle.

7.

8.

Disconnect the fuel filler hose (F), and the breather
hose (G).

AWJF316A

Unfasten the two mounting bolts and the two mount-
ing nuts, and then remove the fuel tank from the vehi-

cle.

<Front>

e
NN==

<Rear>

LGJF503D
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