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GENERAL

SPECIFICATIONS

E670548B

FUEL DELIVERY SYSTEM

Items

Specification

Fuel Tank Capacity 75 lit. (15.32 Imp.gal., 19.81 U.S.gal.)

Fuel Return System Type Return Type

Fuel Filter Type High pressure type (Built in engine room)

High Pressure Fuel Pump Type Mechanical, Plunger Pumping Type
Driven by Camshaft

Fuel Pressure (Maximum) Pressure 1,600 bar (160 MPa, 23,206 psi)

SENSORS

MASS AIR FLOW SENSOR (MAFS)

Type: Hot-Film Type
Specification

* At intake air temperature =20 (68 )

Temperature [

()l

Resistance( )

0(32) 5.12 ~ 5.89
20(68) 2.29 ~ 2.55
40(104) 1.10 ~ 1.24
60(140) 0.57 ~ 0.65
80(176) 0.31 ~ 0.37

BOOST PRESSURE SENSOR (BPS)
Type: Piezo-resistive pressure sensor type

Specification

Pressure (kPa)

Output Voltage (V)

Air Flow (kg/h) Frequency (kHz)
8 1.94 ~ 1.96
10 1.98 ~ 1.99
15 2.06 ~ 2.07
75 2.72 ~ 2.75
160 3.36 ~ 341
310 4.44 ~ 4.53
640 7.66 ~ 8.01
800 10.13 ~ 11.17

* At intake air temperature =-15 (5 )or80 (176 )

70 1.02 ~ 1.17
140 2.13 ~ 2.28
210 3.25 ~ 3.40
270 4.20 ~ 4.35

Air Flow (kg/h) Frequency (kHz)
10 1.97 ~ 1.99 INTAKE AIR TEMPERATURE SENSOR (IATS) #2 [BUILT
IN BPS]
75 271 ~ 2.76 Type: Thermistor type
160 3.34 ~ 3.43 Specification
310 439 ~ 4.58 Temperature [ ()] Resistance( )
-40(-40 40.93 ~ 48.35

INTAKE AIR TEMPERATURE SENSOR (IATS) #1 [BUILT (-40)

IN MAFS] -20(-4) 13.89 ~ 16.03
Type Thermistor type 0(32) 5.38 ~ 6.09
Specification

20(68) 2.31 ~ 257

Temperature [ ( )] Resistance( ) 40(104) 1.08 ~ 1.21
-40(-40) 35.14 ~ 43.76 60(140) 0.54 ~ 0.62
-20(-4) 12.66 ~ 15.12 80(176) 0.29 ~ 0.34
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ENGINE COOLANT TEMPERATURE SENSOR (ECTS)
Type: Thermistor type

FUEL TEMPERATURE SENSOR (FTS)
Type: Thermistor type

Specification Specification
Temperature [ ( )] Resistance( ) Temperature [ ( )] Resistance( )
-40(-40) 48.14 -30(-22) 27.00
-20(-4) 14.13 ~ 16.83 -20(-4) 15.67
0(32) 5.79 -10(14) 9.45
20(68) 2.31 ~ 2.59 0(32) 5.89
40(104) 1.15 20(68) 2.27 ~ 2.73
60(140) 0.59 40(104) 1.17
80(176) 0.32 50(122) 0.83
60(140) 0.60
CAMSH.AFT POSITION SENSOR (CMPS) 70(158) 0.43
Type: Hall effect type
Specification 80(176) 0.30 ~ 0.32
Level Output Pulse (V) RAIL PRESSURE SENSOR (RPS)
High 5V Type: Piezo-electricity type
Low oV Specification
ltems Specification Test Condition el (F;)r:rs)sure ch?tuatgg(t\/)
Air Gap 1.0+ 0.5mm Idle 220 ~ 320 Below 1.7
CRANKSHAFT POSITION SENSOR (CKPS) derl):ruelééed About 1,800 Approx. 4.5

Type: Variable reluctance type

Output Voltage (V): 0 ~ 5V

Items

Specification

Coil Resistance (2))

774 ~ 9460 [20 (68 )]

ACCELERATOR POSITION SENSOR (APS)

Type: Potentiometer type
Specification

Output Voltage(V)

Test Condition
APS 1 APS 2
Idle 0.7 ~0.8 0.29 ~ 0.46
Fully 3.85 - 4.35 1.92 ~ 2.18
depressed

VEHICLE SPEED SENSOR (VSS)
Type: Inductive type
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ACTUATORS VGT CONTROL SOLENOID VALVE
Specification
INJECTOR
Number: 4 Items Specification
Specification
Coil Resistance (Q) 14.7~16.1Q [20 (68 )]

Iltems Specification

0.215 ~ 0.295Q [20 VARIABLE SWIRL CONTROL ACTUATOR

Coil Resistance (Q) 68 )] Type: Motor Driven (including Position Sensor)
Specification
Motor
FUEL PRESSURE REGULATOR VALVE
Specification Items Specification
ltems Specification Coil Resistance (Q) 3.4~44Q [20 (68 )]

Coil Resistance (Q) 2.9~3.15Q [20 (68 )]

Position Sensor

RAIL PRESSURE REGULATOR VALVE ltems Specification
Specification

Coil Resistance (kQ ) 3.44~516 [20 (68 )]

Iltems Specification

Coil Resistance (Q) 3.42 ~3.7800[20 (68 )]

THROTTLE CONTROL ACTUATOR
Type : Duty control motor type

Specification
Duty (%) Throttle Valve Position
5 Open
5 - 94 Normal oper_ation (Partially open in
proportion to duty value)
94 Closed
94 ~ 95 Maintaining the last valid position
95 ~ 97 Fully closed

ELECTRIC EGR CONTROL VALVE
Type: Linear solenoid type
Specification

Iltems Specification

Coil Resistance (Q) 7.3~8.3Q [20 (68 )]
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SERVICE STANDARD  enszserr

Neutral,N,P-range

790 £ 100 rpm

A/C OFF
Basic Idle rpm(After D-range 790 + 100 rpm
warm up) Neutral,N,P-range 790 + 100 rpm
A/C ON
D-range 790 + 100 rpm
TIGHTENING TORQUES  &sss2r70
ENGINE CONTROL SYSTEM
ltem N-m Kgf-m Ibf-ft
ECM bracket installation bolts 7.8 ~118 08~1.2 5.8 ~ 8.7
Boost pressure sensor installation bolts 78~11.8 08~1.2 5.8 ~ 8.7
Engine coolant temperature sensor installation 19.6 ~ 39.2 20~4.0 14.5 ~ 28.9
Crankshaft position sensor installation bolt 39~59 0.4 ~ 0.6 29 ~43
Camshaft position sensor installation bolt 39~59 0.4 ~ 0.6 29 ~43
Electric EGR control valve installation bolts 19.6 ~ 26.5 20~ 27 145~ 195
Variable swirl control actuator installation bolts 9.8 ~11.8 10~12 7.2 ~8.7
Throttle body installation bolts 9.8 ~11.8 10~1.2 7.2 ~87
Oil pressure switch installation 147 ~ 21.6 15~22 10.9 ~ 15.9
FUEL DELIVERY SYSTEM
Item N-m Kgf-m Ibf-ft
Injector clamp installation bolt 245~ 284 25~29 18.1 ~ 21.0
Common rail installation bolts 19.6 ~ 26.5 20~ 27 145 ~ 195
High pressure fuel pump installation bolts 245~ 34.3 25~35 18.0 ~ 25.3
High pressure pipe (Injector  Common Rail) installation nuts 245 ~ 284 25~29 18.1 ~21.0
High pressure pipe (Common Rail - High Pressure 245 ~ 28.4 25-929 18.1 ~ 21.0
Fuel Pump) installation nuts
Fuel tank band installation bolts 39.2~540 40~55 28.9 ~ 39.8
Accelerator pedal installation bolts 16.6 ~ 25.5 17~26 12.3 ~ 18.8
Fuel pump / Sender plate cover tightening 59 ~6.9 0.6 ~ 0.7 43 ~51
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SPECIAL SERVICE TOOLS

E94FDF3C

Tool (Number and name)

Illustration

Application

09351-27210
Injector Remover Adapter

¢

LCGF062A

Removing the injector

09351-4A200
Injector Remover

LXGF022A

Removing the injector

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

0\
@B\

AFAF201B

Installing the high pressure pipe

09310-2B100
Fuel pump Plate Cover Wrench

SCMFL6666D

Removing and Installing the low
pressure fuel pump  sub fuel
sender plate cover
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REFERENCE SERVICE TOOL - COMMON RAIL

TESTER
Tool Number Tool Name

CRT-1000 Common Rail Tester (Standard kit)
CRT-1010 Tool Case
CRT-1020 Regulator Valve
CRT-1021 Plug (for Delphi) M14mm
CRT-1022 Plug (for Bosch) M12mm
CRT-1023 Adapter (for Bosch)
CRT-1030 Flask & Holder
CRT-1031 Visible Tube
CRT-1032 Injector Return Hose Adapter
CRT-1033 Injector Return Hose Plug
CRT-1034 Flushing Tube
CRT-1035 Dust Cap
CRT-1040 High Pressure Meter
CRT-1041 Adapter Connector (for Delphi Old)
CRT-1042 Adapter Connector (for Delphi New)
CRT-1043 Adapter Connector (for Bosch)
CRT-1044 IMV Control Valve
CRT-1050 Vacuum Gauge
CRT-1051 Pressure Gauge
CRT-1052 Gauge Connection Tube
CRT-1053 Connection Adapter
CRT-1054 Connection Adapter with Hose
CRT-1055 Hose Clamp
CRT-1060 User's Guide

* To use this Common Rail Tester, refer to the user’s guide included in this kit.

=

J

SCMFL6900L
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BASIC TROUBLESHOOTING 7201775

BASIC TROUBLESHOOTING GUIDE

| 1 | Bring Vehicle to Workshop

2 |Analyze Customer’s Problem

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

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

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

NOTE

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

4 | Confirm the Inspection Procedure for the System or Part

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

5 | Erase the DTC and Freeze Frame Data

€ waRNING

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

6 | Inspect Vehicle Visually

Go to Step 11, if you recognize the problem.

7 | Recreate (Simulate) Symptoms of the DTC

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

8 | Confirm Symptoms of Problem

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

9 | Recreate (Simulate) Symptom

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

10 | Check the DTC

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

11 | Perform troubleshooting procedure for DTC

12 | Adjust or repair the vehicle

13 | Confirmation test

14 |END

LW8F1001
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CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLEINFORMAITON

VIN No.

Transmission

L] M/IT OO A/T LICVT [ ete.

Production date

Driving type

[] 2WD (FF) [J 2WD (FR) [J 4WD

Odometer
Reading

km/mile

2. SYMPTOMS

[] Unable to start

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

[] Difficult to start

[] Engine turns over slowly [ ] Other

[J Rough idling [J Incorrect idling

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

[] Back fire [] After fire [] Other

3. ENVIRONMENT

Problem frequency

[] Constant [J Sometimes (
[] Other

) L1 Once only

Weather

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

Outdoor temperature

Approx. °CI°F

Place

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

Engine temperature

(] Cold L1 Warming up [ After warming up L1 Any temperature

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator
Lamp)

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

Normal check
(Pre-check)

[J Normal [J DTC (

[] Freeze Frame Data

DTC
Check mode

[J Normal [J DTC (

[] Freeze Frame Data

5. ECM/PCM INFORMATION

ECM/PCM Part No.

ROM ID

SCMFL6150L
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BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

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

[Li|NoTE

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

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

Sometimes the most difficult case in troubleshooting is
when a problem symptom occurs but does not occur again
during testing. An example would be if a problem appears
only when the vehicle is cold but has not appeared when
warm. In this case, the 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

o oe

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

Repair or replace the component that has a problem.

Verify that the problem has disappeared with the road
test.

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

€3 WARNING

Strong vibration may break sensors, actuators or
relays

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

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

€3 WARNING

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

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

€3 WARNING

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

SIMULATING ELECTRICAL LOAD
Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, rear window de-
fogger, etc.).
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CONNECTOR INSPECTION PROCEDURE

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

BFGEO15H

BRCEoLSF d. When atesteris used to check for continuity, or to

measure voltage, always insert tester probe from

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

or pull locking lever.

BFGEO015I

BFGEO015G

e. Check waterproof connector terminals from the
c. Listen for a click when locking connectors. This connector side. Waterproof connectors cannot
sound indicates that they are securely locked. be accessed from harness side.
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BFGEO015J

(L] NOTE

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

Checking Point for Connector

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

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

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

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

BFGEO15K

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

(L 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.

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

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

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

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

6. If the covering of wire harness is damaged; secure,
repair or replace the harness.
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ELECTRICAL CIRCUIT INSPECTION PROCEDURE

1.

2.

CHECK OPEN CIRCUIT

Procedures for Open Circuit
» Continuity Check
» \oltage Check

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

ECM
SENSOR ..

[ ...... }[ }

© ®) (A

BFGE501A
Continuity Check Method

[L| NOTE

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

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

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

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

Q

10 1 1
:H: ECM

2 2
© (®) (G

SENSOR

SENSOR

[

BFGE501B

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

In this case the measured resistance between
connector (C) and (B1) is higherthan1 and the
open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

2 2 2 ECM
© (B1) (B2) (A)

BFGES501C

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).
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ECM

SENSOR

[ }?fffff;: i

2
© () (A

BFGES501D

e CHECK SHORT CIRCUIT

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

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

ECM

SENSOR

BFGES01E
2. Continuity Check Method (with Chassis Ground)

[LJ|NoTE

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

Specification (Resistance)
1Q orless - Short to Ground Circuit
1MQ or Higher - Normal Circuit

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

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

ECM

2
QY
SENSOR

BFGE5S01F

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

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

-FIG 7

Loy,

© (B1) (82) QY
SENSOR

BFGE501G
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SYMPTOM TROUBLESHOOTING GUIDE TABLE
(SYMPTOM 1) ENGINE DOES NOT START

Possible Cause

* Run out of fuel

e Starter faulty

¢ Fuel pump hose supply cut

« High pressure leakage

* Fuse out of order

« Drift of the rail pressure sensor not detected

e Cam and Crank signals missing simultaneously

« Battery voltage too low

¢ Faulty immobilizer

¢ Electric EGR control valve blocked open

¢ Fuel pressure regulator valve contaminated,
stuck, jammed

« Rail pressure regulator 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

Low pressure fuel pump faulty

High pressure fuel pump faulty

Injector jammed open

Bug software or hardware fault not detected
Glow system faulty

(SYMPTOM 2) ENGIEN STARTS WITH DIFFICULTY OR STARTS AND STALLS

Possible Cause

¢ Run out of fuel

¢ Fuel return hose of injector cut

¢ High pressure leakage

* Fuse faulty

e 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

¢ Electric EGR control valve blocked open

¢ Fuel pressure regulator valve contaminated,
stuck, jammed

« Rail pressure regulator 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 injector sealed

Carbon deposit on the injector (sealed holes)
Needle stuck (injection possible over a
certain pressure)

Gasoline in fuel

Bug software or hardware fault not detected
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(SYMPTOM 3) POOR STARTING WHEN HOT

Possible Cause

« The compensation of individual injector not adapted
« Drift of the rail pressure sensor not detected
» Electric EGR control valve blocked open
» Fuel pressure regulator valve contaminated,
stuck, jammed
» Rail pressure regulator 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)

Gasoline in fuel

Bug software or hardware fault not detected

(SYMPTOM 4) UNSTABLE IDLING

Possible Cause

« Fuel return hose of injector 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 injector 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

Electric EGR control valve blocked open

(SYMPTOM 5) IDLE SPEED TOO HIGH OR TOO LOW

Possible Cause

« 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
Electric EGR control valve blocked open
Throttle control actuator faulty

(SYMPTOM 6) BLUE, WHITE, OR BLACK SMOKES

Possible Cause

« The compensation of individual injector not adapted

« Drift of the engine coolant temperature
sensor not detected

« Drift of the rail pressure sensor not detected

¢ Electric EGR control valve blocked open

¢ Fuel pressure regulator valve contaminated,
stuck, jammed

« Rail pressure regulator valve contaminated,
stuck, jammed

¢ Qil level too high/too low

¢ Fuel quality / presence of water

Catalytic converter sealed or damaged

Air filter sealed

Qil 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

Gasoline in fuel
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(SYMPTOM 7) ENGINE RATTLING, NOISY ENGINE

Possible Cause

e The compensation of individual injector not adapted
< Electric EGR control valve blocked closed
(noisy engine)
« Electric EGR control valve blocked open
« Drift of the engine coolant temperature
sensor not detected
¢ Glow system faulty
* Engine compression too low
¢ Fuel return hose of injector 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

« Drift of engine coolant temperature sensor
not detected

(SYMPTOM 8) BURST NOISE

Possible Cause

e 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 regulator valve contaminated,
stuck, jammed

» Bug software or hardware fault not detected

(SYMPTOM 9) UNTIMELY ACCELERATION/DECELERATION AND ENGINE RACING

Possible Cause

e Accelerator position sensor blocked
e Electric EGR valve blocked open
 Intermittent fault connection

* Oil suction (engine racing)
« Drift of the rail pressure sensor not detected
* Bug software or hardware fault not detected

(SYMPTOM 10) GAP WHEN ACCELERATING AND AT RE-COUPLING (RESPONSE TIME)

Possible Cause

e Air inlet circuit open

« Incorrect state of the electrical pack devices

e Accelerator position sensor blocked

¢ Electric EGR valve blocked open

» Turbo charger damaged, vacuum hose line leakage
* Sealed fuel filter

» Engine compression too low

» High pressure leakage

* Fuel pressure regulator valve contaminated,
stuck, jammed

* Rail pressure regulator valve contaminated,
stuck, jammed

» Needle stuck (injection possible over a
certain pressure)

* Bug software or hardware fault not detected
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(SYMPTOM 11) ENGINE STOP OR STALLING

Possible Cause

* Run out of fuel

* Fuel pump hose supply cut

» High pressure leakage

* Fuse faulty

» Fuel quality / presence of water

» Low pressure fuel circuit sealed

» Sealed fuel filter

» Crank signals missing simultaneously

» Electric EGR valve blocked open

» Fuel pressure regulator valve contaminated,
stuck, jammed

» Rail pressure regulator valve contaminated,
stuck, jammed

» Alternator or voltage regulator faulty

* Intermittent fault connection

» Catalytic converter sealed or damaged

* Low pressure fuel pump faulty

» High pressure pump faulty

» Gasoline in fuel

» Bug software or hardware fault not detected

(SYMPTOM 12) ENGINE JUDDER

Possible Cause

* Run out of fuel

« Fuel return hose of injector cut

 Incorrect state of the electrical pack devices
« The compensation of individual injector not adapted
« Electric 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 injector 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

* Gasoline in fuel

» Bug software or hardware fault not detected

(SYMPTOM 13) LACK OF POWER

Possible Cause

« The compensation of individual injector not adapted
« Accelerator position sensor blocked

 Incorrect state of the electrical pack devices

« Electric 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, vacuum hose line leakage

» Sealed fuel filter

» Leakage at the injector

» Fuel return circuit of the pump sealed
» Fuel return hose of injector sealed

» Engine compression too low

* Injector not adapted

» Carbon deposit on the injector (sealed holes)
* Valve clearance

» Throttle control actuator faulty

» Engine coolant temperature too high
» Fuel temperature too high

(SYMPTOM 14) TOO MUCH POWER

Possible Cause

« The compensation of individual injector not adapted
¢ Qil suction (engine racing)

» Bug software or hardware fault not detected
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(SYMPTOM 15) EXCESSIVE FUEL CONSUMPTION

Possible Cause

Fuel return hose of injector 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
Electric EGR valve blocked open

Incorrect state of the electrical pack devices
Oil 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

(SYMPTOM 16) OVER SPEED ENGINE WHEN CHANGING THE GEAR BOX RATIO

Possible Cause

Accelerator position sensor blocked

The compensation of individual injector not adapted
Intermittent fault connection

Clutch not well set

Oil suction (engine racing)

Turbo charger damaged

Injector not adapted

Bug software or hardware fault not detected

(SYMPTOM 17) EXHAUST SMELLS

Possible Cause

Electric EGR control valve leakage

Oil 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

(SYMPTOM 18) SMOKES (BLACK, WHITE, BLUE) WHEN ACCELERATING

Possible Cause

The compensation of individual injector not adapted
Electric 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

Gasoline in fuel

Bug software or hardware fault not detected
Catalyzed Particulate Filter (CPF) fail
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(SYMPTOM 19) FUEL SMELLS

Possible Cause

e Fuel pump hose supply cut
« Fuel return hose of injector cut
« Leakage at the Fuel pressure regulator valve

» Leakage at fuel temperature sensor
» Leakage at the spacers
» High pressure leakage

(SYMPTOM 20) THE ENGINE COLLAPSES AT TAKE OFF

Possible Cause

« 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 regulator valve contaminated,
stuck, jammed

» Gasoline in fuel

» Bug software or hardware fault not detected

(SYMPTOM 21) THE ENGINE DOES NOT STOP

Possible Cause

 Oil suction (engine racing)
» Bug software or hardware fault not detected

(SYMPTOM 22) DIFFERENT MECHANICAL NOISES

Possible Cause

« 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 damagedValve clearance
» Valve clearance
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DIESEL CONTROL SYSTEM

DESCRIPTION

E02A4912

If the disel control system components (sensors, ECM, in-
jector, etc.) fail, interruption to the fuel supply or failure to
supply the proper amount of fuel for variousengine operat-
ing conditions will result. The following situations may be
encountered

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

n

If any of the above conditions are noted, first perform
a routine diagnosis that includes basic engine checks
(ignition system malfunction, incorrectengine adjustment,
etc.). Then, inspect the disel contorl system components
with the HI-SCAN (Pro).

(L] NOTE

» Before removing or installing any part, read the
diagnostic trouble codesand 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
operationor while the ignition switch is ON could
cause damage to the ECM.

* Wchecking the generator for the charging state,
do not disconnect the battery '+’ terminal to pre-
vent the ECM from damage due to the voltage.

» Wcharging the battery with the external charger,
disconnect the vehicleside battery terminals to
prevent damage to the ECM.

SELF-DIAGNOSIS

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

[L| 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.

CHECKING PROCEDURE (SELF-DIAGNOSIS)

[LJ| NOTE

« When attery voltage is excessively low, diagnos-
tic trouble codes can not be read. Be sure to
check the battery for voltage and the charging
system before starting the test

« Diagnosis memory is erased if the battery or
the ECM connector is disconnected. Do not
disconnect the battery before the diagnostic
trouble codes are completely read and recorded.

INSPECTION PROCEDURE (USING GENERIC SCAN
TOOL)

1. Turn OFF the ignition switch.

2. Connect the scan tool to the data link connector on
the lower crash pad.

AWJF300D
3. Turn ON the ignition switch.

4. Use the scan tool to check the diagnostic trouble
code.

5. Repair the faulty part from the diagnosis chart.
6. Erase the diagnostic trouble code.
7. Disconnect the GST.

[LI| NOTE

When deleting diagnostic trouble code, use scan tool
as possible.
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COMPONENT LOCATION  eaursre
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1. Mass Air Sensor (MAFS) 9. Fuel Temperature Sensor (FTS) 19. Variable Swirl Control Actuator
2. Intake Air Temperature Sensor (IATS) 10. A/C Pressure Transducer (APT) 20. Fuel Pressure Regulator Valve
#1 built in MAFS 11. Rail Pressure Sensor (RPS) 21. Rail Pressure Regulator Valve
3. Boost Pressure Sensor (BPS) 12. Vehicle Speed Sensor (VSS) 22. Main Relay
4. Intake Air Temperature Sensor (IATS) 13. Oil Pressure Switch (OPS) 23. Fuel Pump Relay
#2 built in BPS 14. Water Sensor (included in Fuel Filter) 24. Glow Relay
5. Engine Coolant Temperature Sensor (ECTS)  15. Injector 25. Auxiliary Heater Relay
6. Camshaft Position Sensor (CMPS) 16. Throttle Control Actuator 26. Multi-Purpose Check Connector
7. Crankshaft Position Sensor (CKPS) 17. VGT Control Solenoid Valve 27. Data Link Connector (DLC)
8. Accelerator Position Sensor (APS) 18. Electric EGR Control Valve 28. ECM (Engine Control Module)

SCMFL6101L
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1. Mass Air Flow Sensor (MAFS)
2. Intake Air Temperature Sensor (IATS) #1 built in MAFS

3. Boost Pressure Sensor (BPS)
4. Intake Air Temperature Sensor (IATS) #2 built in BPS
17. VGT Control Solenoid Valve

MAFS & IATS #1

SCMFL6003D

VGT Control Solenoid Valve BPS & IATS #2

SCMFL6102L

5. Engine Coolant Temperature Sensor (ECTS)

6. Camshaft Position Sensor (CMPS)

EFQGO08A

EFQGO10A

7. Crankshaft Position Sensor (CKPS)
13. Oil Pressure Switch (OPS)

EFQGO11A

APS

SCMFL6005D
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9. Fuel Temperature Sensor (FTS)
20. Fuel Pressure Regulator Valve

10. A/C Pressure Transducer (APT)

Fuel Pressure
Regulator Valve

SCMFL6004D

12.

EFQGO17A

14. Water Sensor (included in Fuel Filter)

15.

Water Sensor (included in Fuel Filter)

SCMFL6103L

EFQGO020A
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16. Throttle Control Actuator 18. ectric EGR Control Valve

Throttle Control Actuator
EFQGO021A

19. Variable Swirl Control Actuater

H _ Rail Pressure Regulator Valve
Variable Swirl Control Actuater (N NN SN V/\

SCMFL6104L EFQGO023A

22. Main Relay 24. Glow Relay
23. Fuel Pump Relay 25. Auxiliary Heater Relay

Main Relay

7

Auxiliary Heater Relay

SCMFL6105L SCMFL6106L
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26. Multi-Purpose Check Connector
28. ECM (Engine Control Module)

LLLLLLLLLL
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ENGINE CONTROL MODULE
(ECM)

ECM (ENGINE CONTROL MODULE)

E9D63F3D

1. ECM HARNESS CONNECTOR

1

o o
[60[59[58]57]56[55]54]53]52[51] 50] 49 48] 47] 46]
[45]a4]a3]42]41]40[39]38[37[36[ 35] 34 [33]32]31]
[ ] [ ] [ ]
[30]29]28]27]26]25]24]23[22[21 20] 19]18[17[16]
[15]14]13[1211pof o] 8] 76 5[4 [3]2]1]

[l [l [

=

[94]93]92]91]o0]89[88]87]86]85]84]83][82[81]80[7978]77]76[75[74] 73]

[72[71]70]69]68]67]66]65]64]63l62]6 1]60[59]58[57]56[55[54]53[52 51]
[ 1 [ 1 1 [ ] 4

[50[a9]48]47]a6]45[a4]43]42]41]40[39]38]37]36[35][34]33[32[31]30[ 29]
[28[27]26]25]24]23]22]21]p0f1 9181 7[16[15]14[13[12]11]10[ 9] 8] 7|

C230-K

2. ECM TERMINAL FUNCTION

CONNECTOR [C230-A]

SCMFL6108L

signal input

Pin Description Connected to
1 Injector (Cylinder #3) [HIGH] control output Injector (Cylinder #3)

2 Injector (Cylinder #2) [HIGH] control output Injector (Cylinder #2)

3 -

4 | Battery power Rail Pressure Regulator Valve

5 -

6 | Sensor ground Position Sensor in Variable Swirl Control Actuator
7 | Sensor shield Crankshaft Position Sensor (CKPS)
8 | Sensor ground Rail Pressure Sensor (RPS)

9 -

10 -

11 -

12 Crankshaft Position Sensor (CKPS) [] Crankshaft Position Sensor (CKPS)

13 | Reference voltage (+5V)

Boost Pressure Sensor (BPS)

14 -

15 -

16 | Injector (Cylinder #1) [HIGH] control output

Injector (Cylinder #1)

17 | Injector (Cylinder #4) [HIGH] control output

Injector (Cylinder #4)

18 -

19 | Battery power

Fuel Pressure Regulator Valve

20 | Sensor ground

Camshaft Position Sensor (CMPS)

21 -

22 -
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Pin Description

Connected to

23 | Sensor ground

Boost Pressure Sensor (BPS)

24 -

25 -

26 | Reference voltage (+5V)

Position Sensor in Variable Swirl Control Actuator

Crankshaft Position Sensor (CKPS) [+]

27 . )
signal input

Crankshaft Position Sensor (CKPS)

28 | Reference voltage (+5V)

Rail Pressure Sensor (RPS)

29 -

30 | Motor [-] control output

Variable Swirl Control Actuator

31 | Injector (Cylinder #2) [LOW] control output

Injector (Cylinder #2)

32 -

33 | Injector (Cylinder #4) [LOW] control output

Injector (Cylinder #4)

34 | Rail Pressure Regulator Valve control output

Rail Pressure Regulator Valve

35 -

36 -

37 | Reference frequency

Mass Air Flow Sensor (MAFS)

38 -

39 -

40 | Boost Pressure Sensor (BPS) signal input

Boost Pressure Sensor (BPS)

41 | Sensor ground

Engine Coolant Temperature Sensor (ECTS)

42 | Mass Air Flow Sensor (MAFS) signal input

Mass Air Flow Sensor (MAFS)

43 | Rail Pressure Sensor (RPS) signal input

Rail Pressure Sensor (RPS)

44 | Sensor ground

MAFS IATS #1

45 | Fuel Pump Relay output

Fuel Pump Relay

46 | Injector (Cylinder #3) [LOW] control output

Injector (Cylinder #3)

47 | Injector (Cylinder #1) [LOW] control output

Injector (Cylinder #1)

48 -

49 | Fuel Pressure Regulator Valve control output

Fuel Pressure Regulator Valve

50 | Camshaft Position Sensor (CMPS) signal input

Camshaft Position Sensor (CMPS)

51 -

52 -

53 Intak_e Alr _Temperature Sensor (IATS) Intake Air Temperature Sensor (IATS) #2 built in BPS
#2 signal input

54 -

55 -

56 | Position Sensor signal input Position Sensor in Variable Swirl Control Actuator

57 -

58 Engine Coolant Temperature Sensor Engine Coolant Temperature Sensor (ECTS)

(ECTS) signal input
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Pin Description Connected to
59 | Electric EGR Control Valve control output Electric EGR Control Valve

60

Motor [+] control output

Variable Swirl Control Actuator

CONNECTOR [C230-K]

Pin Description Connected to
1 Batter voltage supply after main relay Main Relay

2 Power ground Chassis Ground

3 | Batter voltage supply after main relay Main Relay

4 | Power ground Chassis Ground

5 | Batter voltage supply after main relay Main Relay

6 | Power ground Chassis Ground

7 | Cooling Fan Relay [HIGH] control output Cooling Fan Relay [HIGH]

8 | Sensor ground Accelerator Position Sensor (APS) #2
9 | Accelerator Position Sensor (APS) #1 signal input | Accelerator Position Sensor (APS) #1
10 | Sensor ground Fuel Temperature Sensor (FTS)

11 | Fuel Temperature Sensor (FTS) signal input Fuel Temperature Sensor (FTS)

12 | Ground A/C Pressure Transducer (APT)

13 | A/C Pressure Transducer signal input A/C Pressure Transducer (APT)

14 | Ground Cruise Control Switch

15 | Cruise Control "ACTIVATOR" signal input Cruise Control Switch

16 | Ground Immobilizer Control Module

17 -

18 -

19 ESP Auto Recognition signal input With ESP : Open, Without ESP : Ground
20 -

21 -

22 | Reference voltage (+5V) A/C Pressure Transducer (APT)

23 -

24 | Reference voltage (+5V) Cruise Control Switch

25 | Diagnosis Data Line (K-Line) Data Link Connector (DLC), Multi-Purpose Check Connector
26 -

27 | Fuel consumption signal output Trip computer

28 | Ignition switch signal input Ignition Switch

29 | VGT Control Solenoid Valve control output VGT Control Solenoid Valve

30 | Sensor ground Accelerator Position Sensor (APS) #1
31 | Accelerator Position Sensor (APS) #2 signal input | Accelerator Position Sensor (APS) #2
32 -

33 -

34 -
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Pin

Description

Connected to

35

36

37

38

Brake Switch "Lamp” signal input

Brake Switch

39

40

Water Sensor siganl input

Water Sensor in Fuel Filter

41

42

Blower Switch Signal input

Blower Switch

43

44

45

Reference voltage (+5V)

Accelerator Position Sensor (APS) #1

46

Reference voltage (+5V)

Accelerator Position Sensor (APS) #2

47

Immobilizer Communication Line

Immobilizer Control Module

48

Engine speed signal output

Tachometer (Cluster)

49

Cruise Control "SET" Lamp control output

Cruise Control "SET" Lamp (Cluster)

50

51

52

53

54

A/C Switch "ON" signal input

A/C Switch

55

56

Thermo Switch signal input

A/C Switch

57

Gear Neutral Switch signal input (MT Only)

Gear Neutral Switch

58

59

60

61

62

63

64

65

66

67

68

Malfunction Indicator Lamp (MIL) control output

Malfunction Indicator Lamp (MIL)

69

Glow Time Indicator Lamp contorl output

Glow Time Indicator Lamp (Cluster)

70

A/C Compressor Relay control output

A/C Compressor Relay

71

Cooling Fan Relay [LOW] control output

Cooling Fan Relay

72

Main Relay control output

Main Relay

73
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Pin Description

Connected to

74 -

75 | Vehicle speed signal input

Vehicle Speed Sensor (VSS)

76 -

77 | Feedback signal input

Throttle Control Actuator

78 -

79 | Clutch Switch signal input

Clutch Switch

80 | Brake Switch "Redundant" signal input

Brake Switch

81 | MT/AT auto reconition signal input

M/T: Open, A/T: Ground

82 -

83 | CAN [LOW]

Other Control Modules

84 | CAN [HIGH]

Other Control Modules

85 -

86 -

87 -

88 -

Intake Air Temperature Sensor (IATS)

89 #1 signal input

Intake Air Temperature Sensor (IATS) #1 in MAFS

90 | Throttle Control Actuator control output

Throttle Control Actuator

91 | Cruise Control "MAIN" Lamp control output

Cruise Control "MAIN" Lamp (Cluster)

92 | Immobilizer Lamp control output

Immobilizer Lamp (Cluster)

93 | Glow Relay control output

Glow Relay

94 | PTC Heater Relay control output

PTC Heater Relay
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3. ECM TERMINAL INPUT/OUTPUT SIGNAL

CONNECTOR [C230-A]

Pin Description Type Vehicle State Level

1 | Injector (Cylinder #3) [HIGH] control output Idle Pulse B+ ~ 80V

2 | Injector (Cylinder #2) [HIGH] control output Idle Pulse B+ ~ 80V

3 - - - -

4 | Battery power Idle DC Vbatt

5 - - - -

6 | Sensor ground Idle DC Max. 50mV

7 | Sensor shield Idle DC Max. 50mV

8 | Sensor ground Idle DC Max. 50mV

9 - - - -

10 - - - -

11 - - - -

12 [C_Z]rasrilgrslglal;tn;?tsition Sensor (CKPS) Idle Sine Wave Vp_p : Min.1.0V

13 | Reference voltage (+5V) G OFF DC Max. 0.5V
IG ON 49 ~ 5.1V

14 - - - -

15 - - - -

16 | Injector (Cylinder #1) [HIGH] control output Idle Pulse Vbatt ~ 80V

17 | Injector (Cylinder #4) [HIGH] control output Idle Pulse Vbatt ~ 80V

18 - - - -

19 | Battery power 16 OFF DC Max. 05V
IG ON Vbatt

20 | Sensor ground Idle DC Max. 50 mV

21 - - - -

22 - - - -

23 | Sensor ground Idle DC Max. 50 mV

24 - - - -

25 - - - -

26 | Reference voltage (+5V) 16 OFF DC Max. 95V
IG ON 49 ~ 5.1V

27 E_r]agizsng?fgnzziition Sensor (CKPS) Idle Sine Wave Vp_p : Min.1.0V

28 | Reference voltage (+5V) 16 OFF DC Max. 0.5V
IG ON 49 ~ 5.1V

29 - - - -

30 | Motor [-] control output Active DC Max.0.5V




FL -34 FUEL SYSTEM
Pin Description Type Vehicle State Level
Peak Current: 19 ~ 21 A
Hold Current : 11~ 13 A
. L RN ALA s ressesssseaes 19 ~ 21A
31 | Injector (Cylinder #2) [LOW] control output Idle Current /"V\Wv\ ,,,,,, 11~ 13A
EFQG102A
32 - - - -
Peak Current : 19 ~ 21 A
Hold Current : 11~ 13 A
. s N K (Y NP T, 19 ~ 21A
33 | Injector (Cylinder #4) [LOW] control output Idle Current /W\Wv\ ...... 11 - 13A
EFQG102A
. Hi: Vbatt
34 S:rzltrlcp)lre:usturuet Regulator Valve Idle Current Lo: Max. 1.0V Frequency
P = 1kHz + 2%
35 - - - -
36 - - - -
Hi: Vcc or Vbatt
37 | Reference frequency Idle Pulse Lo: Max. 1.0V
38 - - - -
39 - - - -
40 | Boost Pressure Sensor (BPS) signal input IG ON Analog 0.5 ~ 4.5V
41 | Sensor ground Idle DC Max. 50 mV
. . . Hi: Vcc or Vbatt
42 | Mass Air Flow Sensor (MAFS) signal input Idle Pulse Lo: Max. 1.0V
IG ON Max. 1.0V
43 | Rail Pressure Sensor (RPS) signal input Idle Analog 10~15V
3000 RPM 15~30V
44 | Sensor ground Idle DC Max. 50 mV
Relay OFF Vbatt
45 | Fuel Pump Relay output DC
Relay ON Max. 1.0V
Peak Current: 19 ~ 21 A
Hold Current : 11~ 13 A
. L RN ALA s ressesssseaes 19 ~ 21A
46 | Injector (Cylinder #3) [LOW] control output Idle Current /"V\Wv\ ,,,,,, 11~ 13A
EFQG102A
Peak Current : 19 ~ 21 A
Hold Current : 11~ 13 A
. s N K A AP T, 19 ~ 21A
47 | Injector (Cylinder #1) [LOW] control output Idle Pulse /W\Wv\ ...... 11 ~ 13A
EFQG102A
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Pin Description Type Vehicle State Level
48 - - - -
Fuel Pressure Regulator Valve Hi: Vbatt
49 control output Idle Pulse Lo: Max. 1.0V
50 C_amsh_aft Position Sensor (CMPS) Idle Pulse H|:. 4.8 ~12.0V
signal input Lo: Max. 1.0V
51 - - - -
52 - - - -
Intake Air Temperature Sensor
53 (IATS) #2 signal input Idle Analog 0.5 ~ 4.5V
54 - - - -
55 - - - -
56 | Position Sensor signal input Idle DC 0.5 ~ 4.5V
57 - - - -
Engine Coolant Temperature Sensor _
58 (ECTS) signal input Idle Analog 0.5 ~ 4.5V
. Hi: Vbatt
59 | Electric EGR Control Valve control output Idle Pulse Lo: Max. 1.0V
. Hi: Vbatt
60 | Motor [+] control output Active Pulse Lo: Max. 1.0V
CONNECTOR [C230-K]
Pin Description Type Vehicle State Level
, | Batter voltage supply after main relay IG OFF DC Max. 1.0V
IG ON Vbatt
2 Power ground Idle DC Max. 50 mV
. IG OFF Max. 1.0 V
3 | Batter voltage supply after main relay DC
IG ON Vbatt
4 | Power ground Idle DC Max. 50 mV
_ IG OFF Max. 1.0 V
5 | Batter voltage supply after main relay DC
IG ON Vbatt
6 | Power ground Idle DC Max. 50 mV
) Relay OFF Vbatt
7 | Cooling Fan Relay [HIGH] control output DC
Relay ON Max. 1.0V
8 | Sensor ground Idle DC Max. 50 mV
Accelerator Position Sensor (APS) C.T 0.3 ~ 0.9V
9 . . Analog
#1 signal input W.O.T 4.0 ~ 4.8V
10 | Sensor ground Idle DC Max. 50 mV
11 F_uel Tgmperature Sensor (FTS) IG ON Analog 05 ~ 45V
signal input
12 | Ground Idle DC Max. 50 mV
13 | A/C Pressure Transducer signal input A/C On Analog Max. 4.8V
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Pin Description Type Vehicle State Level
14 | Ground Idle DC Max. 50mV
15 | Cruise Control "ACTIVATOR" signal input - - -
16 | Ground Idle DC Max. 50 mV
17 - - - -
18 - - - -
N ) ) With ESP Max. 0.5V
19 ESP Auto Recognition signal input : DC
Without ESP Vbatt
20 - - - -
21 - - - -
IG OFF Max. 0.5V
22 | Reference voltage (+5V) DC
IG ON 49 ~ 5.1V
23 - - - -
IG OFF Max. 0.5V
24 | Reference voltage (+5V) DC
IG ON 49 ~ 5.1V
When Hi: Min. Vbattx80%
] . . transmitting Lo: Max. Vbattx20%
25 | Diagnosis K-Line Pulse
When receivin Hi: Min. Vbattx70%
9 Lo: Max. Vbattx30%
26 - - - -
. . Hi: Vbatt or Vcc
27 | Fuel consumption signal output Idle Pulse Lo: Max. 05V
N _ _ _ IG OFF Max. 1.0V
28 | Ignition switch signal input DC
IG ON Vbatt
. Hi: Vbatt
29 | VGT Control Solenoid Valve control output Idle Pulse Lo: Max. 05V
30 | Sensor ground Idle DC Max. 50 mV
Accelerator Position Sensor (APS) C.T 0.3~ 0.9V
31 . : Analog
#2 signal input W.O.T 1.5 ~ 3.0V
32 - - - -
33 - - - -
34 - - - -
35 - - - -
36 - - - -
37 - - - -
] ) ) Release Max. 0.5V
38 | Brake Switch "Lamp" signal input DC
Push Vbatt
39 - - - -
) ) Full of Water Vbatt
40 | Water Sensor siganl input Analog
No Water Max. 1V

41
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Pin Description Type Vehicle State Level
] ) i Blower Off Vbatt
42 | Blower Switch Signal input DC
Blower On Max. 2V
43 - - - -
44 - - - -
IG OFF Max. 0.5V
45 | Reference voltage (+5V) DC
IG ON 49 ~ 5.1V
IG OFF Max. 0.5V
46 | Reference voltage (+5V) DC
IG ON 49 ~ 5.1V
After 1G Hi: Min. 8.5V
47 | Immobilizer Communication Line ON when Pulse
communicating Lo: Max. 3.5V
Hi: Vbatt
48 | Engine speed signal output Idle Pulse Lo: Max. 5V
Frequency : 50~60Hz
49 | Cruise Control "SET" Lamp control output - - -
50 - - - -
51 - - - -
52 - - - -
53 - - - -
) ) ) A/C SW OFF Max. 1.0V
54 | A/C Switch "ON" signal input DC
A/C SW ON Vbatt
55 - - - -
_ ) _ A/C OFF Max. 0.5V
56 | Thermo Switch signal input DC
A/C ON Vbatt
) ) ) SW OFF
57 | Gear Neutral Switch signal input (Neutral) bC Vbatt
(MT Only)
SW ON (1st) Max. 0.5V
58 - - - -
59 - - - -
60 - - - -
61 - - - -
62 - - - -
63 - - - -
64 - - - -
65 - - - -
66 - - - -
67 - - - -
6g | Malfunction Indicator Lamp (MIL) Lamp OFF bC Vbatt
control output Lamp ON Max. 1.0V
) ) Glow OFF Vbatt
69 | Glow Time Indicator Lamp control output DC
Glow ON Max. 1.0V
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FUEL SYSTEM

Pin Description Type Vehicle State Level
A/Con OFF Vbatt
70 | A/IC Compressor Relay control output DC
A/Con ON Max. 1.0V
] Relay OFF Vbatt
71 | Cooling Fan Relay [LOW] control output DC
Relay ON Max. 1.0V
. Relay OFF Vbatt
72 | Main Relay control output DC
Relay ON Max. 1.0V
73 -
74 - - - -
: . . . Hi: Min. 5.0V
75 | Vehicle speed signal input Vehicle Run Pulse Lo: Max. 1.0V
76 - - - -
Normal Vbatt
77 | Feedback signal input DC
Abnormal Max. 0.5V
78 - - - -
) . . Release Max. 0.5V
79 | Clutch Switch signal input DC
Push Vbatt
_ ) ) Release Vbatt
80 | Brake Switch "Redundant” signal input DC
Push Max. 0.5V
N ) ) MT Vbatt
81 | MT/AT auto reconition signal input DC
AT Max. 0.5V
82 - - - -
Recessive 20~30V
83 | CAN [LOW] ] Pulse
Dominant 0.5 225V
Recessive 20~30V
84 | CAN [HIGH] ) Pulse
Dominant 2.75 45V
85 - - - -
86 - - - -
87 - - - -
88 - - - -
Intake Air Temperature Sensor
89 (IATS) #1 signal input Idle Analog 0.5V ~ 4.5V
Hi: Vbatt
90 | Throttle Control Actuator control output Key On/Key Off Pulse Lo: Max. 1V
Cruise Control "MAIN" Lamp
91 - - -
control output
- Lamp OFF Vbatt
92 | Immobilizer Lamp control output DC
Lamp ON Max. 1.0V
Relay OFF Vbatt
93 | Glow Relay control output DC
Relay ON Max. 1.0V
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Pin Description Type Vehicle State Level
Relay OFF Vbatt
94 | PTC Heater Relay control output DC
Relay ON Max. 1.0V
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CIRCUIT

DIAGRAM

ED23E502

—)

ECM

E230-K(28) Ignition switch signal input

Ignition switch

/

EZSO-K(Z) Power ground

I
IIIGND

EZSO-K(A) Power ground

MAIN RELAY

/|/°

E 30-K(6) Power ground

{c230-k(72) Main Relay control output

CMPS
3

ST

—EZ30-K(1)BaNery voltage supply after main relay
—E230-K(3) Battery voltage supply after main relay

—E230-K(5) Battery voltage supply after main relay

EZSO-NZO) Sensor ground

GLOW RELAY

o

Glow Plug 4—1—0
4

~

{c230-A50) cMPS signal input

EZSO-K(QS) Glow Relay control output

A/C COMP. RELAY

o

EZSO—K(70) A/C Compressor Relay control output

<
After Main Relay

it

FUEL PUMP RELAY

-

tZSO-A(AG) Fuel Pump Relay output

EZSO—K(54) A/C Switch "ON" signal input

* Refer to "Electrical
Troubleshooting Manual”

EZ30—K(56) Thermo Switch signal input

Water sensor in Fuel Filter ¢

E230-K(40) Water Sensor siganl input

|||—o\o——E230-K(4Z) Blower Switch Signal input

Blower switch

BRAKE SWITCH

After Main Relay ¢—mom-——
3

Battery(+) 4————1 o

2

-

|_230-K(80) Brake Switch "Redundant” signal input

EZSO-K(38) Brake Switch "Lamp" signal input

1
L Stop Lamp

< ECZSO-K(1 5) Cruise Control "ACTIVATOR" signal input
* Refer to "Electrical P -
Troubleshooting Manual" < |_0230-K(24) Reference supply (+5V)
< ECZ30-K(14) Ground
"SET" LAMP
E:230-K(49) Cruise Control "SET" Lamp control output
» 1G ON
"MAIN" LAMP
® ECZBO-K(QW) Cruise Control "MAIN" Lamp control output
» IGON

SCMFL6109L
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ECM

E230-K(68) Malfunction Indicator Lamp (MIL) control output

MIL
» IG ON
GLOW LAMP
» |G ON

IMMOBILIZER

* Refer to "Electrical
Troubleshooting Manual”

EZ30-K(69) Glow Time Indicator Lamp contorl output

E230-K(7) Cooling Fan Relay [HIGH] control output

E230-K(71) Cooling Fan Relay [LOW] control output

EZBO-K(M) Immobilizer Communication Line

L

Immobilizer lamp

P After Main Relay

[c230-(16) Ground

E230-K(92) Immobilizer Lamp control output

E230-A(58) ECTS signal input

» |G ON
ECTS
7
> » to Cluster

E230-A(41) Sensor ground

EZSO-A(Z 3) Sensor ground

[C230-A(53) IATS #2 signal input

EZ30-A(1 3) Reference supply (+5V)

3
BPS
4
3
l Pl |2
1
APS

EZBO-A(40) BPS signal input

EZSO-K(45) Reference supply (+5V)

fut

EZSO-K(Q) APS #1 signal input

lEZ:%O-K(BO) Sensor ground
1 9

EZSO-KMB) Reference supply (+5V)

v

[c230-K(31) APS #2 signal input

l6230»K(8) Sensor ground
1€ 9

E230—A(8) Sensor ground

EZSO-A(28) Reference supply (+5V)

(@]
Py
0
wn
o
N - w

[c230-A43) RPS signal input

E230-A (27) CKPS [+] signal input

E230—A (12) CKPS [-] signal input

{c230-a (7) Sensor shield

E230—A (44) Sensor ground

2

3

[c2s0k (89) IATS #1 signal input

~
5
ﬂ ‘I—> After Main Realy

EZG}D-A (42) MAFSS signal input

E230—A (37) Reference frequency

SCMFL6110L
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SYSTEM

RAIL PRESSURE REGULATOR VALVE

ECM

e

E23D-A(4) Battery power

2

FUEL PRESSURE REGULATOR VALVE

E230-A(34) Rail Pressure Regulator Valve control output

g

EZSD-A(W) Battery power

2

ELECTRIC EGR CONTROL VALVE
2

E230—A(49) Fuel Pressure Regulator Valve control output

&

P After Main Relay

VGT CONTROL SOLENOID VALVE
2

E230—A(59) Electric EGR Control Valve control output

&

P After Main Relay

THROTTLE CONTROL ACTUATOR

2

E230—K(29) VGT Control Solenoid Valve control output

E230—K(90) Throttle Control Actuator control output

&

After Main Relay

INJECTOR #1

E230-K (77) Feedback signal input

-

&

C230-A(16) Injector (Cyl. #1) [HIGH] control output

INJECTOR #2

E230—A(47) Injector (Cyl. #1) [LOW] control output

5

E230-A(2) Injector (Cyl. #2) [HIGH] control output

INJECTOR #3

E230—A(31) Injector (Cyl. #2) [LOW] control output

&

E230—A(1) Injector (Cyl. #3) [HIGH] control output

INJECTOR #4

EZ3D-A(46) Injector (Cyl. #3) [LOW] control output

&

EZSO-A (17) Injector (Cyl. #4) [HIGH] control output

Vehicle Speed Signal

Other Control module

Other Control module

Engind Speed Signal to Tachometer

MIT: OPEN, A/T: GND

Fuel Consumption Signal

PTC Heater

DATA LINK CONNECTOR (DLC)

Water ESP : OPEN, Without ESP : GND

E230-A(33) Injector (Cyl. #4) [LOW] control output

E230—K(75) Vehicle speed signal input

A

A

{c230-K (84) CAN [HIGH]

A

{c230-k (83) cAN [LOW]

A

|C230-K (48) Engine speed signal output

A

E 30-K (81) MT/AT auto recognition signal input

A

E230—K(27) Fuel consumption signal output

A

E230-K(94) PTC Heater Relay control output

A

1| |—o\o—
Neutral switch
1| |—o\o—

Clutch switch

fc2s0-k (25) Diagnostic k-Line

—E230—K (57) Gear Neutral Switch signal input (MT Only)

—{c230-K (79) Clutch Switch signal input

A

E230-K (19) ESP Auto Recognition signal input

SCMFL6111L
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ECM

FTS

v

VARIABLE SWIRL
CONTROL ACTUATOR

3

[C330-2(11) FTs signal input

E330—2(10) Sensor ground

[C330-1(26) Reference supply (+5V)

E330-1(56) Position Sensor signal input

E330-1 (6) Sensor ground

E330-1(60) Motor [+] control output

5330-1(30) Motor [-] control output

E330-2 (22) Reference supply (+5V)
= [

1C330-2(13) APT signal input
7

{c330-2(12) Ground

SCMFL6112L
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ECM PROBLEM INSPECTION
PROCEDURE  erepeeso

1.

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

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

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

RE-TEST THE ORIGINAL ECM : Install the original
ECM (may be broken) into a known-good vehicle and
check the vehicle. If the problem occurs again, re-
place the original ECM with a new one. If problem
does not occur, this is intermittent problem (Refer to
INTERMITTENT PROBLEM PROCEDURE in BASIC
INSPECTION PROCEDURE)
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REPLACEMENT  esspeess 1. HYUMDAT VEHICLE DIAGHOSIE W
HODEL : SANTAFELCHIBG-

/1 CAUTION B1. EMGIME GASOLINE )

After replacing an ECM, MUST input the injector
data (7 digit) of each cylinder into a new ECM. In B3. AUTOMATIC TRANSAXLE

the case of the vehicle eguipped with immobilizer,
perform "KEY TEACHING" procedure with injec-
tor data input. (Refer to "BE" group in this shop

A4. ARSSERP
#5. SES-AlKBAG
B6. ELEC. POMER STEERIMNG

Manual)
BY. FULL AUTO @Al CON,
1. Turn ignition switch OFF. B0. DODY¥ CONTROL NODULE
2. Remove the battery negative (-) cable from the bat- SCMFL6125L
tery.

2) Select "INJECTOR SPECFIC DATA".

3. Disconnect the ECM connector (A) and unfasten the

mounting bolts under the instrument panel. 1. HYUNDAI VEHICLE DIAGHOSIS &
MODEL : SANTAFEC(CM)B6-

SYSTEM @ ENGIMNE(DIESEL)
EURO-4 VGTCEWP )
B4, ACTUATION TEST
A5. SIHU-S5CaN
B6. IDENTIFICATION CHECK
A7. ENGINE TEST FUNCTION
#88. CPF SERVICE REGENERATION
89. COMPONENT CHANGE ROUTINE
18. INJECTOR SPECIFIC DATA
11. DATA SETUPCUNIT CONVY. )

SCMFL6142L

3) Press "ENTER" key.

SCMFL6602D
1. HYUNDAL VEHICLE DIAGNOSIS

4. Install a new ECM according to the reverse order of = CONDETION: [0, EEY ON{ENGINE STOT)
step 1, 2, and 3.

I. IF THE INI. 13 CHANGED. THE IML

) CORRECTION FITNC SHOLD BE PERFORM

ECM mounting bolts/nuts : 0.8 ~ 1.2kgf-m (7.8 TO CORTROL THE NOR, FUEL TMI,

~ 11.8 N'm, 5.8 ~ 8.6lbf-ft)

2. TO INFUT THE [NJECTOR NUMBER, PREIS
SHIFT EEYT AND SELECT THE CYL. BY
ARKOW KEY AT THE SAME TIME AND

, INPUT THE INJ. DATA BY [F1]-1F86],
5. Connect a scan tool to Data Link Connector (DLC). DIGIT EBY. PRESS ”__."TE,LL =

3. AFTER COMPLETE, TURN THE [G. EBY OFF

6. Connect the negative (-) battery cable. AND CHECE THE SYSTEM APFTER 10 SEC

7. Turn ignition switch on. SCMEL6143L
8. Proceed "INJECTOR SPECIFIC DATA" procedure. 4) Input the injector data (7 digit) written on the top

of each injector with function keys ([F1] ~ [F6])
1) Select "ENGINE (DIESEL)" and number keys.
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1.10. INJECTOR SPECIFIC DATA

IMJECTOR 1 Eﬂ*’tﬂﬂﬁ

IMJECTOR 2| ARAAARA

IMJECTOR 3| #AfAARA

IMJECTOR 4| AAHARA

- SELECT THE CVLINDER DY SHIFT+ARROW
HEY AND IMPUT THE DATh BY FI-F&
KEY AMD PRESS [ENTER] KEY.

[rmce ]| [Eran] (100 [mor] [ga-u] [w-z]

1.10. INJECTOR SPECIFIC DATA

INJECTOR 1 Eﬁﬂ-ﬁﬂﬁﬂ

IMJECTOR 2| AAAARAR

IMJECTOR 3 #SdARRR

INJECTOR 4  ASAARRA

WHITING COMPLETE

[aice] [EreH] [1m] (o] [ge-u] [ue-z|

SCMFL6144L

9. Wait 10 seconds after displaying "WRITING COM-
PLETE", turn ignition switch OFF.

NOTE

When "WRITING FAIL" is displayed on the scan tool,
input injector data (7 digits) of each cylinder into a new
ECM again starting from 7th step.

1.10. INJECTOR SPECIFIC DATA

IHJECTOR 1 _Em

TNJECTOR 2| A

INJECTOR 3 FIFIFFFFR

IMJECTOH 4| AAfAfr

WHITING FAIL

[nBch| |EFGH| [ 1ML | [0 | | gE=u| | =2

SCMFL6145L
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MASS AIR FLOW SENSOR
(MAFS)

INSPECTION  eoseicoa
FUNCTION AND OPERATION PRINCIPLE

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

*At intake air temperature = 20°C(68°F)

2y

2l

i

MAFS & IATS #1

SCMFL6003D

*At intake air temperature = -15°C(5°F) or 80°C(176°F)

Air Flow (kg/h) Frequency (kHz) Air Flow (kg/h) Frequency (kHz)

8 1.94 ~1.96 10 1.97~1.99
10 1.98 ~1.99 75 2.71~2.76
15 2.06 ~ 2.07 160 3.34 ~3.43
75 2.72~2.75 310 4.39 ~ 4.58

160 3.36 ~3.41

310 4.44 ~ 453

640 7.66 ~ 8.01

800 10.13 ~ 11.17

EFQGO034A
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CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS #1 (C213) ECM (C230-K)
IATS Terminal Connected to Function
_E 3 [80 - IATS #1 Signal 1 Main Relay Battery Voltage (B+)
2 ECM C230-A (44) Sensor Ground
ECM (C230-A) 3 ECM C230-K (89) IATS #1 Signal
ECM C230-A (37 Reference Frequenc
TSH ar-ono 4 L e
5 ECM C230-A (42) MAFS Signal
— S [42 - MAFS Signal
A 4
— 57 - Reference Frequency
1
Main Relay
[HARNESS CONNECTORS]
C230-A
! ! I
o o

[60[59[58[57]56[55]54]53]52[51] 50]49] 48] 47[ 46]
[45[44]43]42]41]40[3938[37]36] 35| 34]33]32[31]

[ — 1 [ ] | — ]
[30]29]28]27]26]25]24]23[22]21] 20] 1918 [17]16]
I [15[24]13[12iapof o] 8] 76 5[4 [3]2]1]
= 1 1 m]
AZAINC
C230-K
LL” —
C213 u
[o4]93]92]01]o0[89[88]87[86]85]84]83]82[81]80[7978]77[76]75]74] 73] 515
MAFS & IATS #1 |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]18[1 7[16[15]14[13[12[12]10[ 0] 8] 7 |

ECM

SCMFL6113L
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SIGNAL WAVEFORM

FR [ 2.8 v CHE 8.5V

MIN: 391.8mY AVE: 2.5 U Had: 5.1 U
FREQ: 1.85 KHz  DUTY: 48 X

_m |zﬁoﬁ| |'cu1§5 |'|r1i:r10'| |ﬁEdn| '| HENU '| |

FR B.Z2mS CHBB.5V

MIN: 391.8mY AVE: 2.9 UV HNax: 3.
FREQ:

1v

2.38 KHz DUTY: 48 X

[ %) [zoon] [curs | [MENo] [RECD] [MENU]

Fig.1) AFS signal waveform at IG KEY "ON". It shows digital signal of 50% duty, 1.8KHz.
Fig.2) AFS signal waveform at idle(790RPM, EGR actuator duty 5%, air flow for each cylinder 410mg/st).

It shows digital signal of 50% duty, 2.2~2.7KHz.

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.

EFQG222A
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REPLACEMENT

EEO6EA00

[LJ| NOTE

After replacing a Mass Air Flow Sensor (MAFS) or
Intake Air Temperature Sensor (IATS)#1, MUST pro-

ceed below procedure.

Turn ignition switch OFF,

Connect a scan tool to Data Link Connecto
Turn ignition switch ON.

Select "ENGINE (DIESEL)".

r (DLC).

1. HYUNDAI VEHICLE DIAGHOSIS ¥

HODEL SANTAFEC CH )B6-

B1. ENGINE( GASOLINE)
B3. AUTOMATIC TRANSAHLE
B4. ABS/ESP

A5. SRES-AIRBAG

B6. ELEC.POUER STEERING
A7. FULL AaUTO AIR-CON.
ag. BODY CONTROL HODULE

5.

Select "COMPONET CHANGE ROUTNE"

SCMFL6114L

1. HYUNDAI VEHICLE DIAGNOSIS

&

MODEL SANTAFEC CH )BG-
SYSTEHM @ ENGIHNEC DIESEL?)
EURO=4 UGTCEKWFP )
A4. ACTUATION TEST
A5. SIHU-3CAN
B6. IDENTIFICATION CHECK
A7. ENGINE TEST FUNCTIOM
A8. CPF SERVICE REGENERATION
18. INJECTOR SPECIFIC DATA
11. DATA SETUPCUNIT CONY. )

6.

Select "AIR FLOW SENSOR CHANGE".

SCMFL6115L

1.9 . COMPONENT CHANGE ROUTINE
MODEL SANTAFEC( CH )86~
SY¥YSTEM : ENGINE( DIESEL?)

EURO-4 UGT{KWP )
A1. ECU CHANGE
BZ. LAMBDA SENS0R CHANGE
A3. RAIL PRESSURE SENSOR CHANGE
A5. CPF CHANGE
B6. DAsPRESSURE SENS0OR CHANGE
A7. SWIRL CONTROL VALVE CHAMNGE

7. Press "ENTER" key.

SCMFL6116L

1. 9. COMPONENT CHANGE ROUTINE

AIR FLOW SENSOR CHANGE

IN THIS MODE, CAN RESET THE STORED
DRIFT ¥ALUES OF HOT FILM AIR FLOW
SEMNSOR IN EEPROM

PRESS [ENTER] KEY

1. 9. COMPONENT CHANGE ROUTINE

AlR FLOW SENS0R CHANGE

IN THIS MODE, CAN BRESET THE STORED
DRIFT ¥YALUES OF HOT FILM AIR FLOW
SENSOR IN EEPROM

IG KEY ON BEFORE 1G KEY

OFF FOR 103EC

8. Wait 10 seconds with IG ON.

9. Turn ignition switch off.

EFQG129A



DIESEL CONTROL SYSTEM FL -51

BOOST PRESSURE SENSOR
(BPS)

INSPECTION  es975340
FUNCTION AND OPERATION PRINCIPLE

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 Turbocharger (VGT) by ECM.

VGT Solenoid valve BPS & IATS #2

SCMFL6146L
SPECIFICATION
Pressure (kPa) Output Voltage (V)
70 1.02 ~ 1.17
140 2.13 ~ 2.28
210 3.25 ~ 3.40
270 420 ~ 4.35

A .,
"
/
/’
45

S
<
(]
[
£
o
>
5
Q
=
>
O

05 ---

70

P

4 i »

325 284

Pressure (kPa abs.)

EFQGO038A
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
BPS & IATS #2 (C283) ECM (C230-A)
_|Z [53 - IATS #2 Signal Terminal Connected to
—
4 1 ECM C230-A (40) BPS Signal
[23-GND
— 2 ECM C230-A (13) | Reference Voltage (+5V)
2 [13 - Ref Voltage (+5V - i
<__|ZP { 13 - Reference Voltage (+5V) 3 ECM C230-A (53) IATS #2 Signal
1 EO - BPS Signal 4 ECM C230-A (23) Sensor ground
C230-A
[HARNESS CONNECTORS] — — _
o o
[60]5958]57]56[55[54]53[52[51] 50 [49] 48[ 47] 46]
[45]44]43[42]41]a0[39]38[37]36] 35[34] 33]32] 31
L ] [ ] L ]
[30]29]28]27]26]25]24]23[22] 21 20] 19] 18] 17] 16|
[15]14[a3]12f1afio] of 8] 7[6[ 5[4 [3]2]1]
! 1 Iml Im
[ = i

0000

-

C283

BPS & IATS #2

C230-K

[04]93[92]91]o0]89[88]s7]86[85]84]83]

82[81[so[79[78[77[76[75[74] 73]

|72|7l|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[2524[23]22]21]20[19]18[17

16[15[14[13[12[11]10[ 9[8] 7 |

ECM

FR [N 1.8 v

CHBASWV

@lznonl |HEHO| |RECD|[HEHU|

This illustration represents waveform of BPS when
accelerating and decelerating.

SCMFL6118L
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INTAKE AIR TEMPERATURE

SENSOR (IATS)

I NSP ECTI O N E826298B

FUNCTION AND OPERATION PRINCIPLE

Intake Air Temperature Sensor (IATS) uses a Negative
Temperature Characteristics (NTC) thermistor and senses
intake air temperature. Two intake air temperature sensors

are installed in this engine.

MAFS & IATS #1

SPECIFICATION

IATS #1 in MAFS

IATS #1 in Mass Air Flow Sensor (MAFS) and IATS #2
in Boost Pressure Sensor (BPS) are located in front of

and behind turbo-charger respectively.

IATS #1 senses

air temperature entering turbo-charger and the other
(IATS #2) does air temperature coming out from the

turbo-charger.

Comparing these air temperature values from both sen-
sors, more accurate sensing of intake air temperature is
possible. ECM uses these air temperature signals to per-
form EGR control correction and fuel injection quantity cor-

rection.

VGT control solenoid Valve

IATS #2 in BPS

BPS & IATS #2

SCMFL6147L

Temperature [TC(°F)] Resistance (kQ) Temperature [C(°F)] Resistance (kQ)
-40(-40) 35.14 ~ 43.76 -40(-40) 40.93 ~ 48.35
-20(-4) 12.66 ~ 15.12 -20(-4) 13.89 ~ 16.03
0(32) 5.12 ~5.89 0(32) 5.38 ~ 6.09
20(68) 2.29~255 20(68) 2.31~257
40(104) 1.10~1.24 40(104) 1.08 ~1.21
60(140) 0.57 ~ 0.65 60(140) 0.54 ~ 0.62
80(176) 0.31 ~0.37 80(176) 0.29 ~0.34

EFQGO042A
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CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS #1 (C213) ECM (C230-K)
IATS Terminal Connected to Function
_E 3 [80 - IATS #1 Signal 1 Main Relay Battery Voltage (B+)
2 ECM C230-A (44) Sensor Ground
ECM (C230-A) 3 ECM C230-K (89) IATS #1 Signal
ECM C230-A (37 Reference Frequenc
TSH ar-ono 4 L e
5 ECM C230-A (42) MAFS Signal
— S [42 - MAFS Signal
A 4
— 57 - Reference Frequency
1
Main Relay
[HARNESS CONNECTORS]
C230-A
! ! I
o o

[60[59[58[57]56[55]54]53]52[51] 50]49] 48] 47[ 46]
[45[44]43]42]41]40[3938[37]36] 35| 34]33]32[31]

[ — 1 [ ] | — ]
[30]29]28]27]26]25]24]23[22]21] 20] 1918 [17]16]
I [15[24]13[12iapof o] 8] 76 5[4 [3]2]1]
= 1 1 m]
AZAINC
C230-K
LL” —
C213 u
[o4]93]92]01]o0[89[88]87[86]85]84]83]82[81]80[7978]77[76]75]74] 73] 515
MAFS & IATS #1 |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]18[1 7[16[15]14[13[12[12]10[ 0] 8] 7 |

ECM

SCMFL6113L
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FL -55

[CIRCUIT DIAGRAM]
BPS & IATS #2 (C283)

[CONNECTION INFORMATION]

ECM (C230-A)

_|Z [53 - 1ATS #2 Signal Terminal Connected to Function
—
4 1 ECM C230-A (40) BPS Signal
[23-GND
2 ECM C230-A (13) | Reference Voltage (+5V)
2 [13 - Reference Voltage (+5V] - i
<——|ZP {1 ge (+5V) 3 ECM C230-A (53) IATS #2 Signal
1 . 4 ECM C230-A (23 Sensor ground
[40 - BPS Signal (23) g
C230-A
[HARNESS CONNECTORS] — — _
o o
[60]5958]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] 19181 7] 16|
[15]14[a3]12iafio] o8] 7654321
! Im] Im] Im
- - L
- C230-K
10000 -
N AN/ |
Cc283 [94]93]92]01]o0]so[88]s7][86les5]84]s3]s2[81]s0l7ol78]77]76]75[74] 73] 5
[72]71]70l69[68]67|666564]63]62[6 1]60[59]58[57[56[55[54]53[52] 51
[ ] [ ] ] [ ] 3
BPS & IATS #2 [50]a9]48[47]46|45]a4]a3]42]41|40[39]38|37[36[35[34]33[32[31[30] 29]
[28[27]26]25pa 2322210101817 |16]i5 14 ]13fi2liijio[ o8] 7 | L2 11
- ECM
SCMFL6118L
SIGNAL WAVEFORM
IATS signal should be smooth and continuous without any

JIcH AN 5.6 S|

sudden changes.

|

| ZOOM | |.CU1.=IS |' | HENO [ | RECD | '| HENU '|

COMPONENT INSPECTION

1. Turn ignition switch OFF.

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

EFQGO043A

4. Check that the resistance is within the specification.

Specification: Refer to "SPECIFICATION".

2. Disconnect the IATS #1 or the IATS #2 connector.

3. Measure resistance between IATS signal terminal and

sensor ground terminal.
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FUEL SYSTEM

REPLACEMENT

EB9ACB19

[LJ| NOTE

After replacing a Mass Air Flow Sensor (MAFS) or
Intake Air Temperature Sensor (IATS)#1, MUST pro-

ceed below procedure.

Turn ignition switch OFF,

Connect a scan tool to Data Link Connecto
Turn ignition switch ON.

Select "ENGINE (DIESEL)".

r (DLC).

1. HYUNDAI VEHICLE DIAGHOSIS ¥

HODEL SANTAFEC CH )B6-

B1. ENGINE( GASOLINE)
B3. AUTOMATIC TRANSAHLE
B4. ABS/ESP

A5. SRES-AIRBAG

B6. ELEC.POUER STEERING
A7. FULL AaUTO AIR-CON.
ag. BODY CONTROL HODULE

5.

Select "COMPONET CHANGE ROUTNE"

SCMFL6114L

1. HYUNDAI VEHICLE DIAGNOSIS

&

MODEL SANTAFEC CH )BG-
SYSTEHM @ ENGIHNEC DIESEL?)
EURO=4 UGTCEKWFP )
A4. ACTUATION TEST
A5. SIHU-3CAN
B6. IDENTIFICATION CHECK
A7. ENGINE TEST FUNCTIOM
A8. CPF SERVICE REGENERATION
18. INJECTOR SPECIFIC DATA
11. DATA SETUPCUNIT CONY. )

6.

Select "AIR FLOW SENSOR CHANGE".

SCMFL6115L

1.9 . COMPONENT CHANGE ROUTINE
MODEL SANTAFEC( CH )86~
SY¥YSTEM : ENGINE( DIESEL?)

EURO-4 UGT{KWP )
A1. ECU CHANGE
BZ. LAMBDA SENS0R CHANGE
A3. RAIL PRESSURE SENSOR CHANGE
A5. CPF CHANGE
B6. DAsPRESSURE SENS0OR CHANGE
A7. SWIRL CONTROL VALVE CHAMNGE

7. Press "ENTER" key.

SCMFL6116L

1. 9. COMPONENT CHANGE ROUTINE

AIR FLOW SENSOR CHANGE

IN THIS MODE, CAN RESET THE STORED
DRIFT ¥ALUES OF HOT FILM AIR FLOW
SEMNSOR IN EEPROM

PRESS [ENTER] KEY

1. 9. COMPONENT CHANGE ROUTINE

AlR FLOW SENS0R CHANGE

IN THIS MODE, CAN BRESET THE STORED
DRIFT ¥YALUES OF HOT FILM AIR FLOW
SENSOR IN EEPROM

IG KEY ON BEFORE 1G KEY

OFF FOR 103EC

8. Wait 10 seconds with IG ON.

9. Turn ignition switch off.

EFQG129A
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ENGINE COOLANT
TEMPERATURE SENSOR (ECTYS)

INSPECTION  Eeicaspis
FUNCTION AND OPERATION PRINCIPLE

Engine Coolant Temperature Sensor (ECTS) is located in
the engine coolant passage of the cylinder head for de-
tecting the engine coolant temperature. The ECTS uses
a thermistor whose resistance changes with the tempera-
ture. The electrical resistance of the ECTS decreases as
the temperature increases, and increases as the tempera-
ture decreases. The reference 5V in the ECM is supplied
to the ECTS via a resistor in the ECM.

That is, the resistor in the ECM and the thermistor in the
ECTS are connected in series. When the resistance value
of the thermistor in the ECTS changes according to the en-
gine coolant temperature, the output voltage also changes.
During cold engine operation the ECM increases the fuel
injection duration and controls the ignition timing using the
information of engine coolant temperature to avoid engine
stalling and improve drivability.

SPECIFICATION

EFQGO08A

O ( Terminal
<

% Packing (Rubber)
j— Body

I rf<— Thermister

i

EGRF241A

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

0(32) 5.79
20(68) 2.31 ~ 2.59
40(104) 1.15
60(140) 0.59
80(176) 0.32




FL -58 FUEL SYSTEM

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C204) ECM (C230-A)
1 EB - ECTS Signal Terminal Connected to Function
5 1 ECM C230-A (58) ECTS Signal
Cluster 2 Cluster
3 [41-GND 3 ECM C230-A (41) Sensor ground
[HARNESS CONNECTORS] — C230-A )

o o
[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] 18] 17]16]
[15[14]13]12h1fi0] o] 8 7]6[ 5] 43 ]2]1]

! 1 1 1

== = U
C230-K

[04]93]92]o1]00]89]88]87]86]85][84]83][82]81]80[79[78[77]76]75[74] 73]
[72]71]70]69]68]67[66]65]64]63l62[6 1]60[59]58[57]56[55[54]53[52[ 51]
1 J L J J L ]

C204
ECTS [28]27]26]25[24]23]22]21]po1o[18 [ 7[16[15 [14[13[12[11]10[ 0] 8] 7 ]

[50]a0]48]47]46|45]a4]a3]42]41| 40[39]38|37[36[35[3433[32[31]30] 29]

ECM

SCMFL6119L
COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect the engine coolant temperature sensor
connector.
3. Remove the sensor.
4. After immersing the thermistor of the sensor into en-
gine coolant, measure resistance between ECTS sig-
nal terminal and ground terminal.
EFNF541A

5. Check that the resistance is within the specification.

Specification: Refer to "SPECIFICATION".
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CAMSHAFT POSITION SENSOR
(CMPS)

INSPECTION  es90023s
FUNCTION AND OPERATION PRINCIPLE

Camshaft Position Sensor (CMPS) is a hall sensor and de-
tects the camshaft position by using a hall element. It is
related with Crankshaft Position Sensor (CKPS) and de-
tects the piston position of the each cylinder which the
CKPS can't detect. The two CMPS are installed on en-
gine head cover and uses a target wheel installed on the
camshaft. This sensor has a hall-effect IC which output
voltage changes when magnetic field is made on the IC
with current flow. So the sequential injection of the 4 cylin-
ders is impossible without CMPS signal.

AN 2

/v

EFQGO010A
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FUEL SYSTEM

SPECIFICATION

Level Output Pulse (V)

High 5V

Low ov

ltems Specification
Air Gap 1.0 £ 0.5 mm

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]

CMPS (C210)

ECM (C230-A)

[CONNECTION INFORMATION]

[20-GND

(D o7

|

Main Relay

[HARNESS CONNECTORS]

{50 - CMPS [Bank 1] Signal

Terminal Connected to Function
1 Main Relay Battery Voltage
2 ECM C230-A (50) CMPS Signal
3 ECM C230-A(20) GND
C230-A
=1 = M
u u

[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]18[17]16]
[15]2413[12i1pof o] 8] 7]6[ 5[4 [3]2]1]

1 1 1

= == L
C230-K

lo4]93[92]o1]o0]89[s8]s7][86]85]84]83[82[81]80]7978]77[76]75]74] 73] 515
|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|3l|30| 29|
[28[27]26[25[24[23]22]21]20[1 9181 7[16[15]14[13[12[12]10[ 9[8[ 7 |

ECM

SCMFL6120L
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SIGNAL WAVEFORM

...... : ......;......E....OMP.S...r.eference polnt

Lo CKPS d ference point I R N S S S A A R s
_m [zoom| [curs | [MEMO | |RECD| |HEHU| TSRy [zoom| [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.)

EFQG299A
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FUEL SYSTEM

CRANKSHAFT POSITION SENSOR
(CKPS)

INSPECTION

E39BA5C3
FUNCTION AND OPERATION PRINCIPLE

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
perminute of crankshaft. Prior input variable is determined
at ECM by using signal induced from crankshaft position
sensor.

SPECIFICATION

EFQGO046A

Iltems

Specification

Coil Resistance (Q)

774 ~ 946Q [20 (68 )]

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]
CKPS (C201)

ECM (C230-A)

[CONNECTION

INFORMATION]

---. |3

[27-cKPs [+]

5

[12-CKPS [

[7 - shield

[HARNESS CONNECTORS]

Terminal Connected to Function
1 ECM C230-A (7) Sensor Shield
2 ECM C230-A (12) CKPS [-] Signal
3 ECM C230-A (27) CKPS [+] Signal
C230-A
| | I
o o

[60[59]58]57[56[55[54]53]52[51]50] 49 48] 47] 46]

[45]a4la3]42]a1]40[39[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[23[22f1fof o8] 7654 [3]2]1]
[l [l [l 1

=l

=l L

C230-K

[04]93]92]o1]00]89]88]87]86]85[84]83

82[s1[so[7o[78[77]76[75[74] 73]

[72[71]70l69]6867]6665]64]63]62[61]
L J L J

l60[59[58]57]56/55[54|53[52] 51|
J L J

[50[a0]48]47]46]45[44[43]42]41]40[B9

38[37]36[35[34]33[32[31[30] 29|

[28[27]26]25]24]23]22]21]20[29]18[17

16[15[14]13]12[11f10] 9] 8] 7| L2

slo
(53}

ECM

SCMFL6121L



DIESEL CONTROL SYSTEM FL -63

SIGNAL WAVEFORM

...... : ......;......E....OMP.S...r.eference polnt

Lo CKPS d ference point I R N S S S A A R s
_m [zoom| [curs | [MEMO | |RECD| |HEHU| TSRy [zoom| [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.)

EFQG299A
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FUEL SYSTEM

ACCELERATOR POSITION
SENSOR (APS)

INSPECTION

E66C7390
FUNCTION AND OPERATION PRINCIPLE

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 potentio-me-
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.

SPECIFICATION

Using a peogrammed characteristic curve, the pedal’s po-
sition is then calculated from this voltage.

APS

SCMFL6005D

Output Voltage(V)

Test Condition

APS 1 APS 2
Idle 0.7 ~ 0.8 0.29 ~ 0.46
Fully depressed 3.85 ~ 4.35 1.93 ~ 2.18
5.0
S 385-435
S
3 APS 1
(=]
> 2.5
=} o
S 1903-218 / APS 2 .
E 93-2.
0.7-08
0.29 ~ 0.46 {----*-:¢” Pedal Stroke
T cr WoT

Stroke (mm)

SCMFL6122L
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CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (C256) ECM (C230-K)
APS 1 4 Terminal Connected to Function
45 - Reference Voltage (+5V) 1 ECM C230-K (46) | APS 2 Reference Voltage (+5V)
2 ECM C230-K (9) APS 1 Signal
2 [9- APS 1 Signal ,g
3 ECM C230-K (31) APS 2 Signal
5 = 4 ECM C230-K (45) | APS 1 Reference Voltage (+5V)
{30- GND
5 ECM C230-K (30) APS 1 Ground
APS 2 1
E46 - Reference Voltage (+5V) 6 ECM C230-K (8) APS 2 Ground
< 3 [31- APS 2 signal
6
=
{8-GND

[HARNESS CONNECTORS]

o)

06006
NN NN AN

C230-A
1 1 I
[ [
[60]5958]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]18[17]16]
[15]14[13]12h1fi0] o] 8] 7]6] 5] 43 ]2]1]
[l 1 1 [

=l =l LU
C230-K

APS [o4]93]92]01]o0]so[s8]s7]86l85]84]s3][s2[81[80[7o78]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
[ — C__1

[s0faolag]a7]a6la5la4]a3]42[a1]4039]38[37|36[35]34[33|32[31]30] 29]
[28]27]26[25[24]23]22]21]poJ19]18[1 7[16[15]14[13[12[11]10[ 9] 8] 7 |

so
o

ECM

SCMFL6123L

SIGNAL WAVEFORM

at Efe.5v I 6.5 v

[ %) [zoon] [curs] [MENO] [RECD] [MENU]

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.

EFQG541A
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FUEL SYSTEM

RAIL PRESSURE SENSOR (RPS)

INSPECTION E0734AD3

FUNCTION AND OPERATION PRINCIPLE

Rail Pressure Sensor (RPS) is installed at the end of the
common rail and measures the instantaneous fuel pres-
sure in the common rail by using its diaphragm. Its sens-
ing element (semiconductor device) mounted on the di-
aphragm converts the fuel pressure to an electric signal.

EFQGO17A
SPECIFICATION
Test Condition Rail pressure (bar) Output Voltage (V)
Idle 220 ~ 320 Below 1.7
Fully depressed About 1,800 Approx. 4.5
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
RPS (C203) ECM (C230-A)
3 E - GND Terminal Connected to Function
1 = 1 ECM C230-A (28) | Reference Voltage (+5V)
< _|Zp 128 - Reference Voltage (+5V) 2 ECM C230-A (43) RPS Signal
2 E:% - RPS Signal 3 ECM C230-A (8) Sensor Signal
[HARNESS CONNECTORS]
C230-A
1 ! M

[60[5958]57]5655[54]53][52[51[50[49] 48] 47] 46]

[45]a4]ag[42]a1]a0[39[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]12h 1ol o8] 7]6[ 5[4 ]3] 2] 1]
[l [ [ Im

=l

= L

C230-K

[04]93[92]91]o0]89[88]87]86]85[84]83]

82[81]80[79[78[77]76[75[74] 73]

[72]71]70]69]68]67[666564|63]62]61]
L J J

l6059[58]57[5655[54]53[52] 51|
J L J

L
[50]ao]48]47]46]45[a4]43][42]41]40[39

38[37][36[35[34]33[32[31]30] 29|

[28]27]26]25[24]23[22]21]p0]19[18 1 7

16[15[14[13]12[11]10[ 9] 8] 7 |

ECM

SCMFL6124L
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SIGNAL WAVEFORM

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.

FR 1.8 U 28A nS m m Rail Pressure Sensor (RPS) is to provide to the ECM the

'tA351_anm  PRI REHER e I, Trsent PR e et

i --.RP-S éign:al
ity o 5 g

S

'| FIX || PART | | FIJ.LL| | HELP | |.GRI.’H | chn'l

EFNF550A

REPLACEMENT  eicopear 5. Select "COMPONET CHANGE ROUTNE"

1. HYUNDAI VEHICLE DIAGHOSIS F

[L|NOTE
MHODEL : SANTAFECCH 86—
After replacing a Rail Pressure Sensor (RPS), MUST SYSTEM : ENGINEC DIESEL)

proceed below procedure.

EURO-4 UGTCKUWP )
1. Turn ignition switch OFF. B4. ACTUATION TEST
A5. SIHU-3CAN

2. Connect a scan tool to Data Link Connector (DLC). #6. IDENTIFICATION CHECK

3. Turn ignition switch ON. B7. ENGINE TEST FUNCTION
@8. CPF SERVICE REGENERATION
4. Select "ENGINE (DIESEL)". B9. COMPONENT CHANGE ROUTINE
1. HYUNDAI VEHICLE DIAGNOSIS ¥ 18- INJECIOR SEECIFIC DATA
HODEL © SANTAFEC CH 86~ 11. DATA SETUPCUNIT CONY.)

SCMFL6115L

A1. ENGINE(GASOLINE )

HZ. ENGINE(DIESEL )

6. Select "RAIL PRESSURE SENSOR CHANGE".

A3. AUTOMATIC TRANSAKLE 1.9 . COMPONENT CHANGE ROUTINE
84. ABS-E3P MODEL : SANTAFEC(CH A6~

#5. SBES-AlRBaAG SY¥YSTEM : ENGINE( DIESEL)

B6. ELEC.POUWER STEERING EURO-4 VUGTCKWFP)

87. FULL AUTO AIR-COM. 81. ECU CHANGE

#2. BODY CONTROL HMODULE B82. LAMBDA SENS0R CHANGE

H3. RAIL PRESSURE SENSOR CHANQX

B84. AIR FLOW SENS0R CHANGE

A5. CPF CHANGE

B6. D PRESSURE SENS0OR CHANGE
A7. SWIRL CONTROL VALVE CHANGE

SCMFL6114L

SCMFL6126L
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FUEL SYSTEM

7.

Press "ENTER" key.

1.9. COMPONENT CHANGE ROUTINE

RAIL PRESSURE SENSOR CHANG(RFS)

IN THIS MODE, CAN SET THE FMA (FUEL
MEAN ADAPTATION} YALUES AND ZERO SET
THE ADAPTATION TIME FOR THE CHANGED
RAIL PRESSURE SENSOR.

PRESS [ENTER] KEY

1.9. COMPONENT CHANGE ROUTINE

RAIL PRESSURE SENSOR CHANG(RFPS)

IN THIS MODE, CAN SET THE FMA (FUEL
MEAN ADAPTATION} YALUES AND ZERO SET
THE ADAPTATION TIME FOR THE CHANGED
RAIL PRESSURE SENSOR.

I1G KEY ON BEFORE 1G KEY

OFF FOR 103EC

8.

9.

Wait 10 seconds with IG ON.

Turn ignition switch off.

SCMFL6149L
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FL -69

FUEL TEMPERATURE SENSOR
(FTS)

INSPECTION  e2oo0ges
FUNCTION AND OPERATION PRINCIPLE

Fuel Temperature Sensor(FTS) is installed in fuel supply-
ing line and senses the termperature of fuel supplied to
high pressure pump. Fuel temperature is limmited to pro-
tect 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 mem-
brance.

EFQGO51A



FL -70

FUEL SYSTEM

SPECIFICATION

Temperature [TC(°F)] Resistance (kQ) Temperature [TC(°F)] Resistance (kQ)
-30 (-22) 27.00 40 (104) 1.17
-20 (-4) 15.67 50 (122) 0.83
-10 (14) 9.45 60 (140) 0.60
0(32) 5.89 70 (158) 0.43
20 (68) 2.27~2.73 80 (176) 0.30 ~0.32

CIRCUIT DIAGRAM

EFQGO052A

[CIRCUIT DIAGRAM]
FTS (C212)

ECM (C230-A)

[CONNECTION INFORMATION]

b

[HARNESS CONNECTORS]

=

Cc212

FTS

-
[10-GND

[11-FTS Signal

Terminal Connected to Function
1 ECM C230-A (10) Sensor ground
2 ECM C230-A (11) FTS Signal
C230-A

[

[

[60]5958]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

2928]27]26[25]24]23[22[21 20] 19]18[17]16]

[15

14]13[12i1fi0[ 9] 8] 7654321
[l 1 1 [

=l

=l LU

C230-K

[o4]93]92]01]o0]so[s8]s7]86]85]84]s3][s2[81[80[7o78]77[76]75[74] 73] P

[72[71]70le9]68]67[66]65]64]63l62]61]60]59]58]57]56]55|54]53]52] 51|
[ ] [ ] ]

[ ] 413

[s0faolag]a7]4a6l45la4]a3]42]a1]40[39]38[37|36[35]34{33|32[31]30] 29]

[28]27]28]2522]2322 21 oli ot i7[6fis[ta]13liz[tafio] o[8[ 7] L2

ECM

SCMFL6127L



DIESEL CONTROL SYSTEM FL -71
SIGNAL WAVEFORM

FR (Rl 5.6 CHB 1.8 U This illustration shows the waveform of fuel

: CoL LoD onon oo oo o b o | temperature sensor at 50 C.
"""" R The higher fuel temperature rises, the lower signal
voltage becomes.
b e
| 3% [zoon] [curs | [MEMO] [RECD] [MENU]
LGJF502!

COMPONENT INSPECTION

1. Turn ignition switch OFF.

and ground terminal.

Disconnect the fuel temperature sensor connector.

Measure resistance between sensor signal terminal

Specification: Refer to "SPECIFICATION".




FL -72

FUEL SYSTEM

FUEL PRESSURE REGULATOR
VALVE

INSPECTION  essasais

FUNCTION AND OPERATION PRINCIPLE

The Fuel Pressure Regulator Valve and the Rail Pressure
Regulator Valve are installed on high pressure pump and

Fuel Pressure
Regulator Valve

SPECIFICATION

common rail respectively. These valves control fuel inlet
(feed) from fuel tank via fuel filter and outlet (return) to fuel
tank of high pressure fuel circuit.

This system is called "Dual Fuel Pressure Control System"
and can precisely and quickly control the fuel pressure in
accordance with various engine conditions by controlling
the fuel inlet and outlet simultaneously.

S 1%
NI Y TS

AN
Q 'f‘»

23 Q ) h
Rail Pressure Regulator Valve<

ONC AN /TN

EFQG114A

Items

Specification

Coil Resistance (Q)

2.9 ~3.15Q [20 (68 )]




DIESEL CONTROL SYSTEM FL -73

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
FUEL PRESSURE ECM (C230-A)
REGU'—ATORZVALVE(CZZS) Terminal Connected to Function

E9 - Valve Control 1 ECM C230-A (19) Battery Voltage (B+)

XHZXI 1 o - Power Suo| 2 ECM C230-A (49) Valve Control

1L pply

[HARNESS CONNECTORS] C230-A
= _

[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]
[ — 1 [ ] — ]
[30]2928]27]26]25[24]23]22[21] 20] 19] 18] 17] 16 ]
[15[14]13]12h1fi0] o8 7]6[ 5] 4[3]2] 1]
! 1 1 1

= = U
C230-K

[94]93]92]01]o0]so]88]s7[s6las]84]s3[s2[81]s0l7ol78]77]76]75]74] 73] 515
FUEL PRESSURE REGULATOR VALVE [72[71]70[69]68[67]66]65]64]63]62]6 1/60[59[58[57]56[55]54]53[52] 51]
| ] 1 ] ] ]

L
[s0[a9]4g]47]46[45]a4la3]42[41]40[39]38[37(36[35][34[33|32[31]30[ 29]
[28[27]26]2524[23]22]2 12010817 [16[i5 r413]12[ialio[ o8 | 7| L2

ECM
SCMFL6128L
SIGNAL WAVEFORM
FR I EEE 2.0nS CHBB.5V FE LG 2.6ns CHBBA.SUV
MIN: 137.6mU AVE: 18.2 U HMAX: 15.5 V MIN: 137.6mVU AVE: 9.6 U HMAX: 15.5 U

FREQ: 196.88 H= DUTY: 66 % FEEQ: ZA4.88 H= DUTY: 68 %

|_[MI%] [zoon] [CuRs | [MEMO] [RECD] [MENU] | IEI%) [zoon] [curs | [MENO] [RECD] [MENU] |

Fig.1) Waveform of fuel pressure regulator valve at idle. It shows approx. 34% duty( (-)duty ).
Fig.2) Waveform of fuel pressure regulator valve as accelerating. approx. 38% duty( (-)duty ) is outputted as engine load increases.

EFQG396A

COMPONENT INSPECTION 3. Measure resistance between terminal 1 and 2 of the
valve.
1. Turn ignition switch OFF.

Specification: Refer to "SPECIFICATION".

2. Disconnect the fuel pressure regulator valve connec-
tor.



FL -74

FUEL SYSTEM

RAIL PRESSURE REGULATOR
VALVE

INSPECTION  ee7esrss

FUNCTION AND OPERATION PRINCIPLE

The Fuel Pressure Regulator Valve and the Rail Pressure
Regulator Valve are installed on high pressure pump and

Fuel Pressure
Regulator Valve

SPECIFICATION

common rail respectively. These valves control fuel inlet
(feed) from fuel tank via fuel filter and outlet (return) to fuel
tank of high pressure fuel circuit.

This system is called "Dual Fuel Pressure Control System"
and can precisely and quickly control the fuel pressure in
accordance with various engine conditions by controlling
the fuel inlet and outlet simultaneously.

S 1%
NI Y TS

AN
Q 'f‘»

23 Q ) h
Rail Pressure Regulator Valve<

ONC AN /TN

EFQG114A

Items

Specification

Coil Resistance (Q)

3.42 ~ 3.78Q [20 (68 )]




DIESEL CONTROL SYSTEM FL -75

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
RAIL PRESSURE ECM (C230-A)
REGULATORZVALVE(C277) Terminal Connected to Function
(34 - valve Control 1 ECM C230-A (4) Battery Voltage (B+)
HIZXI 1 7 - Power Suool 2 ECM C230-A (34) Valve Control
14 pply

[HARNESS CONNECTORS]
C230-A
= =

o o
[60[5958[57[5655[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]2827[26]25]24]23[22] 21 20] 19] 18] 17] 16]
(1514131210l of 8] 7] 65 [4[3] 2] 1]

! 1 1 1

=] =l L
C230-K

[94]e3[92]o1]o0[80[es]e7]aeles|e4]sa]s2[81ls0l79]78]77[76[75]74[ 73] [T
RAIL PRESSURE REGULATOR VALVE [72]71]70l69]68]67[66]65[64]63]62|6 1]60]59]58]57]56[55]54]53]52] 51|
1 J ] J L ]

w

L
[50ao]48]a7|46]aslaalas|42]41|40[39]38]37|36]35[34(33]32|31[30][ 29|
[28[27]26]25]24]23]22]21 2019181 7[16]15[14[13[12]11]10] 98] 7|

ECM
SCMFL6129L
SIGNAL WAVEFORM
FR M s.ev (AR cHBAS5UY FR R s5.6v [BEER CHBBA.5Y
MIN:-784.9mU AVE: 11.3 U HAX: 14.7 V MIN:-283.6mVU AVE: 6.9 U HMAX: 14.9 U

FREQ: 1.11 KH= DUTY: 82 % FREQ: 1.11 KH=z  DUTY: 49 X

l_ﬁ [Zoom| |CURS | [MEMO]| |RECD| [MENU| _m [zooM| [CURS | [MEMO]| RECD] [MENU| |
Fig.1) Waveform of rail pressure regulator valve at idle. It shows approx. 17% duty( (-) 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.)

EFQG377A

COMPONENT INSPECTION 3. Measure resistance between terminal 1 and 2 of the
valve.
1. Turn ignition switch OFF.

Specification: Refer to "SPECIFICATION".

2. Disconnect the rail pressure regulator valve connec-
tor.



FL -76 FUEL SYSTEM

ELECTRIC EGR CONTROL VALVE K .
) K
INSPECTION EOCD3D42 '

A\

—

\

FUNCTION AND OPERATION PRINCIPLE

7

—V <
o . ey Ry=
The Exhaust Gas Recirculation (EGR) system is used ) _— }/'4
to add the exhaust gas to intake air in order to reduce /4"&8-’ %/%’
an excess of air and the temperature in the combustion 4‘/@/ 59
chamber. The Electric EGR control valve is controlled by "p’ (l' I~
ECM’ s duty control signal depending on engine load & _9’,,/’
and the need of intake air and is operated by solenoid —V / T/
valve not vacuum valve. EEGR
SCMFL6006D
SPECIFICATION
Items Specification
Coil Resistance (Q) 7.3 ~8.3Q [20 (68 )]
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM (C230-A)
EEGR(C231) 1 Terminal Connected to Function
[59 - EEGR Control 2 Main Relay Battery Voltage (B+)
X‘HZXI 2 1 ECM C230-A (59) EEGR Control
> Main Relay

[HARNESS CONNECTORS]
C230-A

[
[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] 1918 [17]16]
[15]14[13]12h1fi0] o] 8] 7]6] 5] 4 3] 2] 1]

1 Im] Im]

@ = =
C230-K

C231 i

[o4]93]92]01]o0]89[s8]s7[86]85]84]83][82[81]80[7o78]77[76]75[74] 73]
EEGR 72[71]70]69]68]67]66(65|64]63]62]61]60[59]58]57]56]55]54]53]52] 51
[ — — | — 4

| —
[50]a9]48]a7]46|45]a4]a3]42]a1]4039]38[37|36[35]34[33[32[31]30] 29]
[28]27]26]2524]2322]21]20[Lo18]17 [16]514]i3fi2]iei0[ o [ 8] 7 | L2

(2]
o

ECM

SCMFL6130L



DIESEL CONTROL SYSTEM FL -77

SIGNAL WAVEFORM

re O z.e v CHES5.8Y FE OB z260V ERRE CHES.8V
MIN:- 35.8mU AVE: 13.5 U HMAX: 15.1 U MIN: 178.8mY AVE: 8.9 U HAX: 15.3 U
FREQ: 156.25 Hz DUTY: 91 % FREQ: 153.85 Hz DUTY: 58 ¥

B B B B B B B B . B B B B B B B B N B B B B B .

el T e i e gy S o e e

| 3% [zoon] [curs | [MEMO] [RECD | [MENU] 8% [zoon] [curs] [nMEMo] [RECD | [MENU

Fig.1) Approx. 10% duty( (-)duty ) signal waveform of EEGR actuator (with EEGR valve closed)
Fig.2) Approx. 40% duty( (-)duty ) signal waveform of EEGR actuator(with EEGR valve opened)

EFQG414A

COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnect the electric EGR control valve connector.

3. Measure resistance between terminal 1 and 2 of the
valve.

Specification: Refer to "SPECIFICATION".




FL -78

FUEL SYSTEM

THROTTLE CONTROL ACTUATOR

INSPECTION EEG47E4E

FUNCTION AND OPERATION PRINCIPLE

The Throttle Control Actuator is mounted on throttle body
of diesel engine and controls throttle valve according to
PWM (Pulse With Modulation) signal from ECM.

It consists of;

a DC motor which actuates the throttle valve,

a 2-step gear (transmission ratio = 1:40) which is lo-
cated in between the DC motor and the throttle valve
and increases torque of the DC motor,

a position sensor which is a hall-effect sensor and
detects status of the throttle valve,

an electric control unit which is a micro-controller and
drives the DC motor by the PWM (Pulse With Modu-
lation) signal from the ECM,

and a reset spring which resets the de-energized
throttle valve to its open position.

Its function is described below:

1.

Anti-judder function: When engine is shut off, the
ECM can prevent intake air from entering to intake
manifold by fully closing the throttle valve for 1.5 sec-
onds (95% < Duty < 97%) to reduce engine vibration.
Intake air control for EGR: When exhaust gas pres-
sure is equal to or lower than intake air pressure (for
example, when low engine speed), the exhaust gas
would not enter to the intake manifold. At this time,
the ECM partially closes the throttle valve (5% < Duty
< 94%) to reduce the intake air quantity. The intake
air pressure thus is lower than the exhaust gas pres-
sure.

Exhaust gas temperature control for CPF regenera-
tion (Vehicle equipped with CPF System) : When the
Catalyzed Particulate Filter (CPF) is need to regener-
ate, the ECM partially closes the throttle valve (5% <
Duty < 94%) to reduce the intake air quantity. At this
time, the air-fuel ratio would become rich and the ex-
haust gas temperature would be high enough to burn
the soot inside the CPF.

4 /
Throttle Control Actuator

SPECIFICATION

EFQGO021A

Duty (%) Throttle Valve Position
5 Open
Normal operation (Partially open in
5~94 .
proportion to duty value)
94 Closed
94 ~ 95 Maintaining the last valid position
95 ~ 97 Fully closed




DIESEL CONTROL SYSTEM

FL -79

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]

THROTTLE CONTROL
ACTUATOR(C276)

[CONNECTION INFORMATION]

ECM (C230-K) Terminal Connected to Function
Main - 2 oA . | 1 ECM C230-K (77) Feedback Signal
Relay ontroller 190 - Actuator Contro 2 ECM C230-K (90) Actuator Control
T 3 )> 1 = ] 3 Main Relay Battery Voltage

77 - Feedback Signal
\M Eﬂ = 9 4 Chassis Ground Ground
4
= Chassis Ground
C230-A ~
[HARNESS CONNECTORS]
o o

[60]5958][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] 1918 [17]16]

Gee’ [15[14[13]12h1fi0] o] 8] 7]6] 5] 4|3 ]2 1]
1 1 1 1
NN = =

C230-K

C276

[04]93]92]01]o0]8o[88]s7]86]8s5]84]s3[s2[81[80[7o78]77[76]75]74] 73]
[72]71]70]69[68]67|666564]63]62]6 1]60[59]58[57[56(55[54]53[52 51 |
[ ] T ] ] T ] 413
[s0Jao]ag]a7]4a6l45]a4]a3]42]a1]4039]38[37|36[35]34[33|32[31]30] 29]
[28[27]26]2524]2322 2120 [1o 8|17 |16l |4]13]12[iilio] o [8] 7 | L2

THROTTLE CONTROL ACTUATOR

ECM
SCMFL6131L
SIGNAL WAVEFORM
ht B z.e vV IS CHBA.5UV FR [ 2.0V IS CHEBEBAS5UV
MIN:- 35.8nU AVE: 604.8mU MAX: 13.3 U MIN:- 35.8mU AVE: 11.6 U HAX: 12.5 V

FREQ: 258.88 Hz DUTY: 5 Z

FREQ: Z58.88 H= DUTY: 93 %

|zoon| [curs| [R-ST | [RECD| [MENU] 5% [zoon] [curs] [B-ST] [RECD] [nENU]

Fig.1) Waveform of Throttle control actuator at wide open(at idle) : At IG KEY "ON", ENGINE "ON",
5% duty is outputted continuously.

Fig.2) Waveform of Throttle control actuator at closed position : At IG KEY "OFF",
93% duty is outputted for about 1 sec.

EFQG529A



FL -80

FUEL SYSTEM

VARIABLE SWIRL CONTROL
ACTUATOR

INSPECTION  eresoces
FUNCTION AND OPERATION PRINCIPLE

Variable Swirl Control Actuator consists of DC motor and
position sensor which detects the position of the swirl
valve.

At idle or below 3000rpm, the swirl valve is closed. This
swirl effect increases air flow rate.

Variable Swirl Control Actuater

SCMFL6104L

Low and Middle Load

High Load

Engine speed Below 3000rpm

Above 3000rpm

Valve operation CLOSE

OPEN

Description
illustration
KGNF302A KGNF302B
Fail-safe Fully opened
@NOTE and closes the valve twice when engine is being
stopped.

To prevent the swirl valve and the shaft from being
stuck by foreign material and to learn max opening
and closing position of the valve, the ECM fully opens

SPECIFICATION

Motor Position Sensor
Items Specification Iltems Specification
Coil Resistance () 3.4 ~4.4Q[20°C(68°F)] Coil Resistance (R) 3.44 ~ 5,169 [20°C(68°F)]

EFQGO58A



DIESEL CONTROL SYSTEM FL -81

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VARIABLE SWIRL
CONTROL ACTUATOR (C269) ECM (C230-A) - -
Terminal Connected to Function
SENSOR |3 B
E26 - Reference Voltage (+5V) 1 ECM C230-A (60) Motor [+] Control
4 2 ECM C230-A (30) Motor [-] Control
( 1.56 - Position Sensor Signal 3 ECM C230-A (26) Reference Voltage (+5V)
5 4 ECM C230-A (56) Position Signal
{6 - GND
5 ECM C230-A (6) Sensor Ground
MOTOR |2 ~
1 30 - Motor [-] Control
1 &
160 - Motor [+] Control
C230-A
[HARNESS CONNECTORS] = = M
o o

[60]5958]57]56[55]54]53]52[51] 50] 49[ 48] 47[ 46]
[45]a4]a3[42]a1]40[39[38]37]36] 35]34 [ 33[32[31]
[ ] [ ] [ ]
[30]29]28]27]26]25]24]23[22]21] 20] 19]1817]16]
[15]14[13]12h1fi0] o] 8] 7]6] 5] 43 ]2[1]

[l [ [

C230-K

C269 T
[o4]93]92]91]o0]89[s8]s7][86]85]84]83][82[81]80[79]78]77[76]75[74] 73]

VARIABLE SWIRL CONTROL ACTUATOR 72|71]|70|69]68[67[66[65[64|6362]|61/60[59]|58[57[56[55(54/53|52| 51
o I — C—3 T —
50[49]48]47]a6[4s[a4]a3]42[41]40[39]38[37]36[35[34]33[32[31]30] 29

[28]27]26]25]24]23[22]21]20[1 9181 7[16]15[14[13[12]11]20[ 9] 8] 7|

(=2}
(&)

N
i

ECM

SCMFL6132L



FL -82 FUEL SYSTEM

SIGNAL WAVEFORM

FR 5.8V 8.2 ns st [s.ev 8.5n.s [T GCHYD

¥

[ %) [zoon] [curs | [nEno] [RECD] [MENU] [ IR [zoon] [CURS | [MENO] [RECD] [MENU]
FR MR 1.0v CHEB 5.8V

IS I
lﬁléooﬁl |'cu1'13 |'|r1i:no'| |ﬁ

Fig.1) Waveform when variable swirl valve closed at idle. Terminal 5 is (+) and 4 is (-).
Fig. 2) Waveform when variable swirl valve opened at above 3000RPM. Terminal 5 is (-) and 4 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".

ECD | '| HENU '|

EFQG512A

COMPONENT INSPECTION

1. Turn ignition switch OFF.

2. Disconnect the electric EGR control valve connector.
3. Check that swirl valve is stuck by foreign material.

4. Measure resistance between motor (+) and (-) control
terminals.

Specification: Refer to "SPECIFICATION".

5. Measure resistance between voltage supply terminal
and ground terminal of position sensor.

Specification: Refer to "SPECIFICATION".




DIESEL CONTROL SYSTEM

REPLACEMENT  eeoiscie

[LI|NoTE
After replacing a Mass Air Flow Sensor (MAFS) or

Intake Air Temperature Sensor (IATS)#1, MUST pro-
ceed below procedure.

Turn ignition switch OFF,

Connect a scan tool to Data Link Connector (DLC).

Turn ignition switch ON.

Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGNOSIS ¥

MODEL SANTAFEC CH )86~

A1. ENGINEL GASOLINE )
B3. AUTOMATIC TRANSAXLE
A4. ABS-ESF

A5. SRS-AIRBAG

A6. ELEC.FPFOWER STEERING
AY. FULL AUTO AIR-CON.
Ag. BODY CONTROL HMODULE

5.

SCMFL6114L

Select "COMPONET CHANGE ROUTNE"

1. HYUNDAI VEHICLE DIAGHOSIS F

HODEL SANTAFE( CH )B6-
SYSTEM @ EMGINEC DIESEL)
EURO=-4 UGT( KWF )
B4. ACTUATION TEST
B5. SIHU-SCAN
B6. IDENTIFICATION CHECK
BY. ENGINE TEST FUNCTION
A8. CPF SERVICE REGENERATION
18. INJECTOR SPECIFIC DAThA
11. DATA SETUPCUNIT COMU. )

6.

SCMFL6115L

Select "SWIRL CONTROL VALVE CHANGE".

FL -83
1.9 . COMPONENT CHANGE ROUTINE
MODEL SANTAFEC CH )86~
SY¥YSTEM : ENGINE(DIESEL)

EURO-4 UGTCKWP )
#1. ECU CHANGE
B82. LAMBDA SENSOR CHANGE
B83. RAIL PRESSURE SEN30OR CHANGE
B4. AIR FLOW SENSOR CHANGE
A3. CPF CHANGE
B6. D PRESSURE SENSOR CHANGE

A7. SWIRL CONTROL VALVE CHANGE

SCMFL6133L

Press "ENTER" key.

1.9. COMPONENT CHANGE ROUTINE

IN THISZ MODE, CAN INITIATE OFFSETD
LEARNING FOH KEW YARIABLE SWIHL
AL TUATOR.

SWIAL CONTROL VALVE CHANGE(YSA)

PHESS [ENTER] EEY

1.9. COMPONENT CHANGE ROUTINE

IN THIZ MODE, CAN INITIATE DFFSED

SWIRL CONTROL YALVE CHANGE(YSA)

IG KEY ON BEFORE IG KEY

OFF FOR 10SEC

SCMFL6134L

Wait 10 seconds with IG ON.

Turn ignition switch off.



FL -84

FUEL SYSTEM

WATER SENSOR

INSPECTION

E254D4A2

FUNCTION AND OPERATION PRINCIPLE

Water Sensor is installed on bottom end of fuel filter and
detects presence of water in fuel. When the water level
reaches the lower level of the upper electrode, the "WA-
TER" lamp in cluster should flash. If the water level de-
creases below the lower electrode, the lamp should turn
off.

C273
WATER SENSOR

[60[59]58]57]56[55[54]53]52[51]50] 49 48] 47] 46]
[45]a4]a3]42]a140[39[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]12fi1hof o8] 7[6[ 5] 4 [3]2] 1]
[l [ [ Im

=S =
C230-K

[94]93]92]91]o0[s9]88]87]86[85]84]83]

82[81]g0[79[78[77]76[75[74] 73]

[72[71]70]69]6867]6665]64]63]62[61]
L J L J

l60[59[58]57]56]55[54]53[52] 51|
J

[50]a9]48[47]a6]as]a4]az[42]41]40[39

38[37]36[35[34]33[32[31[30] 29|

[28[27]26]25]24]23]22]21]20[19]18[17

16[15[14[13]1211]10[ 9] 8] 7 |

ECM

EI NOTE Water Sensor
Without presence of water, the lamp should flash for SchirLorsst
2 seconds and turn off afterward in order that this
system has normal condition.
SPECIFICATION
Items Specification
Warning Level of Water Presence (cc) 40 ~ 60
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
WATER SENSOR ~ B+ ECM(C230-K) Terminal Connected to Function
(C273) 1 Main Relay Battery voltage(B+)
L 2 ECM C230-K (40) Sensor Signal
¥ < 2 [40-Water Sensor Signal 3 Chassis ground Sensor ground
3
[HARNESS CONNECTOR] C230-A

SCMFL6135L



DIESEL CONTROL SYSTEM FL -85
VGT CONTROL SOLENOID VALVE

INSPECTION E5398CFD
FUNCTION AND OPERATION PRINCIPLE

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

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

VGT Solenoid valve BPS & IATS #2

SCMFL6146L
SPECIFICATION
Iltems Specification
Coil Resistance (Q) 147 ~ 16.1Q [20 (68 )]
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM (C230-K)
VGT (C282) 2 Terminal Connected to Function
[29 - Valve Control 1 Main Relay Battery Voltage (B+)
XHZXI 1 2 ECM C230-K (29) Valve Control
»  Main Relay
[HARNESS CONNECTORS]
C230-A
! ! I

[60[5958]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] 18] 17]16]
[15]14]13[12fi1hof o8] 7654 [3]2]1]
! 1 1 1

=]

/2\ /1\ /- /- i
N N C230-K

|}

C282 H

[04]o3]o2]o1]o0]so[se[e7]eeles[e4]e3]e2]s 0] 7ol7el77]76[75[74] 73] [5
VGT CONTROL SOLENOID VALVE [72[71]70]69]68]67[66]65]64]63l62[61]60[59]58[57]56[55[54]53[52 51] "
1 J L J J L ]
[50]a0]4g]47]46|a5]a4]a3]a2]41| 40[39]38|37]36[35[3433[32[31]30] 29]
[28[27]26]25]24]23[22]21]pof1 9181 7[16[15[14[13[12]11]10[ 9] 8] 7|

ECM

SCMFL6136L



FL -86 FUEL SYSTEM

SIGNAL WAVEFORM

FR M z.0v S CcHBS5.8V rE M zov [IPS cHBSs.8v
MIN: 71.5mU AVE: 3.9 V Max: 15.3 V MIN: 71.5mU AVE: 8.2 V MAX: 15.2 V
FREQ: 383.3 Hz DUTY: 25 % FREQ: 3@83.83 Hz DUTY: 54 X

MRS T T LT T A W = _& & & B, °5. 85 & 8 & & _ T

| 3% [zoon CURS | |MEMO] | RECD | [MENU]| _m [zoon] [CURS | [MEMO] | RECD] [HEND] |

Fig.1) VGT actuator output waveform at 76% duty( (-)duty ). Duty decreases as boost pressure increases.
Fig.2) VGT actuator duty( (-)duty ) decreases as accelerating.

EFQG369A

COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnectthe VGT control solenoid valve connector.

3. Measure resistance between terminal 1 and 2 of the
valve.

Specification: Refer to "SPECIFICATION".




DTC TROUBLESHOOTING PROCEDURES FL -87

DTC TROUBLESHOOTING

PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC

TROUBLE CODES (DTC) eressoss
DTC DESCRIPTION MIL PAGE
P0047 | VGT Vacuum Modulator Circuit Low ° FL-91
P0048 | VGT Vacuum Modulator Circuit High ° FL-98
P0069 | Boost Pressure Sensor Circuit Malfunction A FL-102
P0087 Rail Pressure Monitoring-Minimum Pressure at Engine Speed Too Low ° FL-107
P0088 | Rail Pressure Monitoring-Maximum Pressure Exceeded ° FL-112
P0089 | Rail Pressure Regulator Valve Circuit Over Current ° FL-113
P0091 | Rail Pressure Regulator Valve Circuit Low ° FL-120
P0092 Rail Pressure Regulator Valve Circuit High ° FL-127
P0097 Intake Air Temperature Sensor 2 Circuit Low Input A FL-130
P0098 | Intake Air Temperature Sensor 2 Circuit High Input A FL-136
P0101 | Mass or Volume Air Flow Circuit Range/Performance . FL-140
P0102 Mass or Volume Air Flow Circuit Low Input ° FL-148
P0103 | Mass or Volume Air Flow Circuit high Input ° FL-152
P0107 | Atmospheric Pressure Circuit Low Input ° FL-156
P0108 | Atmospheric Pressure Circuit High Input ° FL-159
P0112 | Intake Air Temperature Sensor 1 Circuit Low Input A FL-161
P0113 | Intake Air Temperature Sensor 1 Circuit High Input A FL-166
P0117 | Engine Coolant Temperature Circuit Low Input ° FL-170
P0118 | Engine Coolant Temperature Circuit High Input ° FL-176
P0182 Fuel Temperature Sensor A Circuit Low Input A FL-182
P0183 | Fuel Temperature Sensor A Circuit High Input A FL-186
P0192 Fuel Rail Pressure Sensor Low input ° FL-190
P0193 | Fuel Rail Pressure Sensor High Input ° FL-197
P0201 | Cylinder 1-Injector Circuit/Open ° FL-201
P0202 | Cylinder 2-Injector Circuit/Open ° FL-201
P0203 | Cylinder 3-Injector Circuit/Open . FL-201
P0204 | Cylinder 4-Injector Circuit/Open ° FL-201
P0231 | Electric Fuel Pump Relay-Open or Short Circuit A FL-207
P0232 | Electric Fuel Pump Relay-Short Circuit A FL-213




FL -88 FUEL SYSTEM

DTC DESCRIPTION MIL PAGE
P0234 | Turbo/Super Charger Overboost Condition ° FL-217
P0237 | Boost Pressure Sensor Circuit Low Input ° FL-222
P0238 | Boost Pressure Sensor Circuit High Input ° FL-226
P0252 | Fuel Pressure Regulator Valve Circuit Over Current ° FL-232
P0253 | Fuel Pressure Regulator Valve Circuit Low ° FL-238
P0254 | Fuel Pressure Regulator Valve Circuit High . FL-241
P0262 | Cylinder 1-Injector Circuit High ° FL-245
P0265 | Cylinder 2-Injector Circuit High ° FL-245
P0268 | Cylinder 3-Injector Circuit High ° FL-245
P0271 | Cylinder 4-Injector Circuit High ° FL-245
P0299 | Turbo/Super Charger Underboost Condition ° FL-251
P0335 | Crankshaft Position Sensor A Circuit ° FL-254
P0336 | Crankshaft Position Sensor A Circuit Range/Performance ° FL-264
P0340 | Camshaft Position Sensor A Circuit Malfunction (Bank 1 or Single Sensor) ° FL-269
P0341 | Camshaft Position Sensor A Circuit Range/Performance (Bank 1 or Single Sensor) ° FL-276
P0381 | Glow Indicator Lamp Circuit Malfunction A FL-280
P0489 | Exhaust Gas Recirculation Control Circuit Low Voltage ° FL-285
P0490 | Exhaust Gas Recirculation Control Circuit High Voltage ° FL-292
P0501 | Vehicle Speed Sensor A Range/Performance A FL-295
P0504 Brake Pedal Position A/B Correlation A FL-301
P0532 | A/C Refrigerant Pressure Sensor "A" Circuit Low Input A FL-307
P0533 | A/C Refrigerant Pressure Sensor "A" Circuit High Input A FL-314
P0562 | System Voltage Low A FL-318
P0563 | System Voltage High A FL-324
P0602 | EEPROM-Programming Error A FL-327
P0605 | Internal Control Module Read Only Memory(ROM) Error A FL-329
P0606 ECM/PCM Processor(ECM-SELF TEST Failed) ° FL-331
P0611 | Injector Circuit Malfunction (More than two injectors) ° FL-334
P0642 | Sensor Reference Voltage "A" Circuit Low A FL-340
P0643 | Sensor Reference Voltage "A" Circuit High A FL-346
P0646 A/C Clutch Relay Control Circuit Low A FL-349
P0647 | A/C Clutch Relay Control Circuit High A FL-355
P0650 | Malfunction Indicator Lamp (MIL) Control Circuit A FL-359




DTC TROUBLESHOOTING PROCEDURES FL -89
DTC DESCRIPTION MIL PAGE
P0652 Sensor Reference Voltage "B" Circuit Low o /A FL-363
P0653 | Sensor Reference Voltage "B" Circuit High o /A FL-370
P0670 | Glow Relay Circuit Malfunction A FL-374
P0685 | ECM/PCM Power Relay Control Circuit /Open A FL-381
P0698 | Sensor Reference Voltage "C" Circuit Low A FL-388
P0699 | Sensor Reference Voltage "C" Circuit High A FL-394
P0820 Neutral S/W Malfunction A FL-397
P0830 | Clutch Pedal Switch "A" Circuit A FL-402
P1145 Overrun monitoring error A FL-408
P1171 | Minimum Rail Pressure Exceeded A FL-410
P1172 | Maximum Rail Pressure Exceeded A FL-414
P1173 | Set Value Of Rail Pressure Not In Plausibility Range A FL-415
P1185 | Fuel Pressure Monitoring-Maximum Pressure Exceeded ° FL-416
P1186 | Fuel Pressure Monitoring-Minimum Pressure at Engine Speed Too Low ° FL-421
P1586 | MT/AT Encoding FL-423
P1587 | CAN Communication Error (MT/AT Recognition Error) FL-426
P1588 | Signal Change Through MT/AT Line (During Engine Running) FL-433
P1634 | Auxiliary Heater Malfunction A FL-436
P1652 Ignition Switch Circuit Malfunction A FL-443
P1670 | Injector Specific Data Error - FL-447
P1671 | Check-Sum Error - FL-449
P2009 | Intake Manifold Runner Control Circuit Low (Bank 1) A FL-451
P2010 | Intake Manifold Runner Control Circuit High (Bank 1) A FL-458
P2015 g;ar\;ee /I\I;I(_)arr]:(i)f;)rIT(]JIarl]?cuenr(1§:JI nPkosli;tion Sensor/Switch Circuit o /A FL-461
P2016 | Intake Manifold Runner Position Sensor/Switch Circuit Low (Bank 1) A FL-468
P2017 | Intake Manifold Runner Position Sensor/Switch Circuit High (Bank 1) A FL-472
P2111 | Throttle Control Actuator Circuit High ° FL-476
P2112 | Throttle Control Actuator Circuit Low ° FL-483
P2113 Throttle Control Actuator Circuit Malfunction - Range/Performance A FL-487
P2123 | Throttle/Pedal Position Sensor/Switch "D" Circuit High Input ° FL-491
P2128 | Throttle/Pedal Position Sensor/Switch "E" Circuit High Input ° FL-498
P2138 | Throttle/Pedal Position Sensor/Switch "D" / "E" Voltage Correlation ° FL-502
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DTC DESCRIPTION MIL PAGE
P2264 Detection of Water in fuel A FL-507
P2299 | Brake Pedal Position / Accelerator Pedal Position Incompatible A FL-512
[LJ| NOTE
e . MIL ON Memory

A: MILOFF  Memory
m: MIL Blinking MEMORY
: Glow Lamp Blinking MEMORY




DTC TROUBLESHOOTING PROCEDURES FL -91
IDTC P0047 VGT VACUUM MODULATOR CIRCUIT LOW

COMPONENT LOCATION  e2osrsae

VGT Control Solenoid Valve BPS & IATS #2

SCMFL6500L

GENERAL DESCRIPTION  esos637a

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 generation.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 actuator duty to maintain optimum state of air compression.

DTC DESCRIPTION  epassse

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

DTC DETECTING CONDITION  eigosace

Item Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions * IG KEY "ON"
Threshold Value  short to GND, wiring open
Diagnostic Time ¢ 1 sec. o
* VGT actuator circuit
Fuel cut NO + VGT actuator component
EGR Off YES
Fail Safe Fuel Limit | YES
Check NO
Lamp
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FUEL SYSTEM

SPECIFICATION

E71947EC

VGT actuator component
resistance

VGT actuator operating Hz

VGT actuator operating duty

14.7 ~ 16.1Q (20 )

300Hz

76% atidle, decreases as accelerating

SCHEMATIC DIAGRAM

E98D5878

[CIRCUIT DIAGRAM]

VGT (C282)

ECM (C230-K)

[CONNECTION INFORMATION]

],

[HARNESS CONNECTORS]

»  Main Relay

/‘\/’\
1241

[

C282

VGT CONTROL SOLENOID VALVE

EQ - Valve Control

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 ECM C230-K (29) Valve Control
C230-A
= = I

o

o

[60[5958]57[5655[54]53[52[51 50[49] 48] 47] 46]

|45]44]43[42]a1]a0[39]38[37]36] 35]34] 33]32] 31

[

] ]

[30

20]28]27]26]25[24]23]22[21] 20 19]18]17]16]

[15

1413[12fi1fiof o8 7[6]5[4[3[2]1]
! 1 1 1

=

C230-K

= U

lo4]a3[o2]91]o0]89[s8]87[86]85]84]83[82]81]80]7o[78]77][76]75][74] 73] 515

|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|4l|40|39 38|37|36|35|34|33|32|31|30| 29]

[28[27]262524[23[22]21]20[19]18]1 7[16[15]14]13]12[11]10] 9[8[ 7|

ECM

SCMFL6136L



DTC TROUBLESHOOTING PROCEDURES FL -93

SIGNAL WAVEFORM AND DATA  eirseoer

FR MR z.0v S CHEBES.AV FE [l 2.6V S CHES.@V
MIN: 71.5mU AVE: 3.9 V MAX: 15.3 V MIN: 71.5mV AVE: 8.2 U HAX: 15.2 V

FREQ: 383.83 H= DUTY: 25 %

o,

FEEQ: 3A3.83 H= DUTY: 54 %

. -t

| B2 [zoon] [curs | [mEMo] [RECD] [MENU |_ES%) [zoon] [curs] [MEMo] [RECD] [MENU] |

Fig.1) VGT actuator output waveform at 76% duty( (-)duty ). Duty decreases as boost pressure increases.
Fig.2) VGT actuator duty( (-)duty ) decreases as accelerating.

LFIG369A

MONITOR SCANTOOL DATA  eospapno

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 : approx. 76%) at idle

1.2 CUEREMT DATA B1465 1.2 CURRENT DATA
i 10861, 8 | =UGT I'I'E'l"lll'ﬂ'l:llll F.
FUEL FEESSUBE HEASURED 21.8 HPa |® F— =
FUEL PRESS.S<POINT 32,4 HPa [ .
[76.1 | e —
il WSS PERCYLINDER 474, Brgtat
EGR ACTUATOR 5.9 ¥ A
ACCEL PEDAL SEMSOR 0 T3 35888 | BOOST PRESSURE SEMSOR  hPa
BOGST PRESGUIRE SENSORE 1843 hPa
LT ACTUATOR 7.6 % ig43 | /B
ENGIME SPEED SEMSOR 774 rpn v = ,
v A.8
Fi# | |[PaRt||Full]| | HELP) |GRPH| | RCRD| [Fis |

Figl) 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 and boost pressure at acceleration is shown . 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 approx. 45%, then if RPM drops to idle range, duty returns to 76%.

SCMFL6253L



FL -94 FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION  eeonscre

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.

3.

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.

[LI| 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"”.

POWER CIRCUIT INSPECTION  eerosier

Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect VGT actuator connector
3) IG KEY "ON"

4) Measure the voltage of terminal 1 of VGT actuator.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES
Go to "Control Circuit Inspection”.

Repair ElR FUSE RELAY BOX 15A SENSOR #2 FUSE and related circuit and go to "Verification of Vehicle
Repair”.

CONTROL CIRCUIT INSPECTION  eroasaee

1.

Check monitoring voltage in control circuit

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



DTC TROUBLESHOOTING PROCEDURES

FL -95

2) Disconnect VGT actuator connector

3) I1G KEY "ON"

4) Measure the voltage of terminal 2 of VGT actuator.

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 actuator connector and ECM connector.

3) Check continuity between VGT actuator connector terminal 2 and ECM connector (C230-K) terminal 29.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

=S

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 4790834

1. Check VGT actuator component resistance
1) IG KEY "OFF", ENGINE "OFF"

2) Disconnect VGT actuator connector.

3) Measure the resistance between VGT actuator component terminal 1 and 2.

Specification : 14.7 ~ 16.1Q (20 )
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1 2
==
=

4) Is VGT actuator component resistance within the specification?

LFIG373A

=S

Go to "2.Check VGT actuator operation” as follows.

Replace VGT actuator and go to "Verification of Vehicle Repair".
2. Check VGT actuator operation
1) IG KEY "ON", ENGINE "ON".
2) Check that VGT actuator operating duty is 76% 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 (Vacuum must not generates, correct VGT
actuator operating duty is 45%).

Specification : VGT actuator duty 76% : vacuum generates
VGT actuator duty 45% : vacuum does not generate

YES
Go to "Verification of Vehicle Repair".
Replace VGT actuator and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR &350

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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M=)

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

System operates within specification.



FL -98 FUEL SYSTEM
IDTC P0048 VGT VACUUM MODULATOR CIRCUIT HIGH

COMPONENT LOCATION  esiooes

Refer to DTC P0047.

GENERAL DESCRIPTION  e7sceece

Refer to DTC P0047.

DTC DESCRIPTION 1025027

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

DTC DETECTING CONDITION  espesess

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions * IG KEY "ON"
Threshold Value e Short to battery
Diagnostic Time e 1 sec. o
e VGT actuator circuit
Fuel cut NO « VGT actuator component
EGR Off YES
Fail Safe Fuel Limit | YES
Check NO
Lamp

SPECIFICATION  esserror

Refer to DTC P0047.

SCHEMATIC DIAGRAM  es2z00es

Refer to DTC P0047.

SIGNAL WAVEFORM AND DATA  esunscs

Refer to DTC P0047.

MONITOR SCANTOOL DATA  eessoren

Refer to DTC P0047.

TERMINAL AND CONNECTOR INSPECTION  ercreaz

Refer to DTC P0047.
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POWER CIRCUIT INSPECTION  emarsis
1. Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect VGT actuator connector

3) IG KEY "ON"

4) Measure the voltage of terminal 1 of VGT actuator.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

Go to "Control Circuit Inspection”.

Repair E)lR FUSE RELAY BOX 15A SENSOR #2 FUSE and related circuit and go to "Verification of Vehicle
Repair”.

CONTROL CIRCUIT INSPECTION  esosazes
1. Check monitoring voltage in control circuit

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

2) Disconnect VGT actuator connector

3) IG KEY "ON"

4) Measure the voltage of terminal 2 of VGT actuator.

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 actuator connector and ECM connector.

3) Check continuity between VGT actuator connector terminal 2 and ECM connector (C230-K) terminal 29.
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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  esoessns
1. Check VGT actuator component resistance
1) IG KEY "OFF", ENGINE "OFF"
2) Disconnect VGT actuator connector.

3) Measure the resistance between VGT actuator component terminal 1 and 2.

Specification : 14.7 ~ 16.1Q (20 )

1 2
D=0=(
=

4) Is VGT actuator component resistance within the specification?

LFIG373A

YES

Go to "2.Check VGT actuator operation” as follows.

Replace VGT actuator and go to "Verification of Vehicle Repair".
2. Check VGT actuator operation
1) 1G KEY "ON", ENGINE "ON".
2) Check that VGT actuator operating duty is 76% 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 (Vacuum must not generates, correct VGT
actuator operating duty is 45%).
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Specification : VGT actuator duty 76% : vacuum generates
VGT actuator duty 45% : vacuum does not generate

YES

Go to "Verification of Vehicle Repair”.

Replace VGT actuator and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  essoror

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

COMPONENT LOCATION  esesosr

VGT Control Solenoid Valve BPS & IATS #2

SCMFL6500L

GENERAL DESCRIPTION  eisgosse

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  ewn24e17

P0069 is set when the difference between Boost pressure and atmospheric pressure sensor is above 100hpa at below
100RPM(in other word, IG KEY ON condition) for more than 2 sec. This code is due to abnormal output characteristic of
BPS component.

DTC DETECTING CONDITION  eaaenzc

Item Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring
IG KEY "ON" (below 100RPM)

« |Boost pressure - Atmospheric pressure|
is above 100hpa.

Enable Conditions

Threshold Value

Diagnostic Time e 2 sec. e BPS circuit
Fuel cut NO e BPS component

EGR Off YES o
. — » Boost pressure is fixed
Fail Safe Fuel Limit | YES at 1000 hpa.

Check
Lamp

NO
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SPECIFICATION

E96F7817

Pressure [Kpa] 20 100 190 250
Output voltage [V] 0.4+0.077 1.878+0.063 3.541+0.063 4.650+0.077
SCHEMATIC DIAGRAM  e120020e
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
BPS & IATS #2 (C283) ECM (C230-A)
_|Z [53 - IATS #2 Signal Terminal Connected to Function
4 'IZ 1 ECM C230-A (40) BPS Signal
123 - GND 2 ECM C230-A (13) | Reference Voltage (+5V)
1k 2 [13 - Reference Voltage (+5V) 3 ECM C230-A (53) IATS #2 Signal
1 [40 - BPS Signal 4 ECM C230-A (23) Sensor ground

[HARNESS CONNECTORS]

—

0000

C283

BPS & IATS #2

C230-A

o

o

[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] 18] 17

16|

[15

1413]12i1fiof o8 7[6][5[4[3[2]1]
! 1 1 1

=l

=l

C230-K

[04]93]92]01]90[s9]88]87]86[85]84]83]

82[81]s0[79[78]77]76[75[74] 73]

[72]71]70l69l68]67|66l65]64]63]62]61]
1 J L J

l60[59[58[57]56/55[54]53[52] 51|
J L ]

[50]a0]48[47]46l45]a4]a3]42]41| 4039

38[37|36[35[3433[32|31]30] 29]

[28[27]26]25]24]23]22]21]20[29]18[17

16[15[14[13]12[11]10[ 9] 8] 7 |

ECM

SCMFL6118L
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SIGNAL WAVEFORM AND DATA  essroprc

[ %) [zoon] B [Ero] [RECD] [MENU]

Figl). This is the waveform of BPS as accelerating from idle state. Signal voltage rises as accelerating.

LFIG208A

MONITOR SCANTOOL DATA  eoesarre

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 : approx. 76%) at idle

1.2 CURRENT DATA 165 1.2 CURRENT DATA

i 1088 | “UGT ACTUATOR %

FUEL PRESSURE MEASURED 31.8 HPa | ™ " p—

FUEL PRESS.S-TOINT 2.4 HFPa @ LY Pt g

AlR NASS FERCYLINDER  474.Bag/st

EGR ACTUATOR 5.9 % B8

ACCEL PEDAL SEMSOR H.B X 35@8.8| BOOST PRESSURE SENSOR  WPa

BT FEESSURE SENSOH 143 kP&

T ACTUATOR TR T g

EMGINE SPEED SEWSOR 774 rpn — T —— x -
v B8

|Frx | [paet| [FuiL] [vELe] [Gren| [Rcen| | | [FIn |

Figl) 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 and boost pressure atacceleration is shown . 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 approx. 45%, then if RPM drops to idle range, duty returns to 76%.

SCMFL6205L
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TERMINAL AND CONNECTOR INSPECTION  eercaua

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.

[LJ|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?

=S

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

Go to "Component Inspection ".

COMPONENT INSPECTION  e42a32r0

1. BPS visual inspection
1) 1G 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

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) 1G 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.
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5) Check if both "ATMOSPHERIC PRESSURE" and "BOOST PRESSURE SENSOR" indicates similar value at IG
KEY "ON".

Specification : Refer to "Monitor Scantool Data" .

6) Is any BPS related problem is detected?

=S

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

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eeioess

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 P0087 RAIL PRESSURE MONITORING-MINIMUM PRESSURE AT
ENGINE SPEED TOO LOW

COMPONENT LOCATION  error70s

Regulator Valvesy
NN/ NI Y

LFIG215A

GENERAL DESCRIPTION  eicerre2

As inputted rail pressure sensor signal, ECM of Commom rail diesel engine controls fuel metering unit(FPRV-intergrated
with high press. pump) and rail pressure control valve(RPRV-integrated 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 limits engine performance and sets DTC by
limiting fuel (stops injector operation) in order to prevent engine from being controlled abnormally. "rail pressure monitoring
error” is the DTC which diagnoses 1) supplying state of low pressure fuel and 2) mechanical operating conditions of high
pressure pump and 3). RPRV 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  eesocace

P0087 is set when rail pressure is lower than target rail pressure by more than 250bar for more than 2 sec. in condition
that rail press. is controlled by rail pressure regulator valve(RPRV) or rail pressure is below the lower limit 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 rail press. sensor.
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DTC DETECTING CONDITION  esaroree

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ Engine running

Threshold Value

e (Casel) : Rail pressure is below target rail pressure
by more than 250bar at rail pressure regulator
valve(RPRV) operating condition.

e (Case?2) : Rail pressure is below minimum
limiting value(200bar) at rail pressure regulator
valve(RPRV) operating condition.

Diagnostic Time e 2 sec.
(Casel)
NO
Fuel cut (Case2)
YES
EGR Off NO
- YES
Fuel Limit (Case2)
NO
Check YES
Lamp

» fuel pressure regulator
valve (close stuck)

« rail pressure regulator valve
(open stuck)

 Rail pressure sensor(Output
fixed at low voltage line)

MONITOR SCANTOOL DATA  eosirozr

1. Monitoring rail pressure data

1)
2)
3)

4)

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", "FUEL PRESS. S/POINT", "RAIL PRESS. REGULATOR1", "INJ.

PUMP REGULATOR" parameter on the Scantool.

Specification : FUEL PRESSURE MEASURED : similar to "FUEL PRESSURE-TARGET"
FUEL PRESS. S/POINT : 27 + 5 Mpa
RAIL PRESS. REGULATOR1 : 16 * 3%
INJ. PUMP REGULATOR : 34 + 3%
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1.2 CUERENT DATA 6565
i
HBIR MAES PERCYLINDER 474, By #at
EGH nCTUATOR 5.9 X
BATTERY UXLTAGE 13.8B
ENGIME SPEED SEMESOH T4 rpn

FUEL FRESSUERE HEASUREED

FUEL PRESSE.S-POINT FZ2.4 fPa
BAlLl PEESS. REGULATORYL 17.1 X
IH.J. FUIRF REGULATOR I4.9 %

]
L

Fi¥ | |Pamt | [FULL| | HELE! |GEPH | | RCRD |

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

SCMFL6206L

Check if "FUEL PRESSURE MEASURED"data is similar to "FUEL PRESS. S/POINT". 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 PRESS. S/POINT", if "RAIL PRESS. REGULATOR1" 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)
2)
3)

4)

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", "INJ. PUMP REGULATOR","RAIL PRESS. REGULATOR1" param-
eter on the Scantool.

SPECIFICATION :

Idle(without load)

Accelerating(stall test)

Diagnosis

FUEL PRESSURE

MEASURED 27 £ 5 Mpa above 75 Mpa press. increases
INJ. PUMP REGULATOR 34 £+ 3% 38 £+ 3% duty increases
RAIL PRESS. 16 + 3% 45 = 3% duty increases

REGULATOR1
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1.2 CURRENT DaTA 1.2 CUHREMT DATA
156.8 | “FUEL PRESSURE HEASURED MPa 1568. 8 | "MIEL PRESSURE HEASURED MPa
."...'" ! “l'"
e e S
. . | | %, ar . b | W
| . 23|
J % )
a.8 Sars _l A.8 — e i
188.8 | (K, PUAP REGULATOR % 191.6 | RalL PRESS. REQULATORY | X
f34.1 ] A Idle [1e.7 ] =i Idle
; e e T et e L P F S .."--\__
A. A r .8 [ = =
FI¥ | Fix |

1.2 CIUHREMT DATHA 1.2 CURREMT DATA

158. 8 | *FUEL PRESSURE HEAELURED MPa 158.8 | ®*FUEL PRESSURE HEASURED MPa

¥ 2 1‘-. — — L .ll \"' T SN
|I:II:|--'-J | % H1.% | M

| ' N

J b 1 |I ‘\.
a.8 Sas s A.A = e i
P8, & IR, FURE HEGLE O x 181.6 RalL PRESS| REGULATORL 3

= acceleration — acceleration
[29.5 | N {44.2 | B i
e S o] —— L - F -."--\__
A. o r a8 [ = e
FI¥ | [FIX |

Fig.1) Fuel pressure and Fuel pressure regulator valve data at idle.
Fig.2) Fuel pressure and Rail pressure regulator valve data at idle.
Fig.3) Fuel pressure and Fuel pressure regulator valve data at acceleration.
Fig.4) Fuel pressure and Rail pressure regulator valve data at acceleration.

SCMFL6207L

NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 34 +
3% duty at idle, duty rises to approx. 38% at acceleration to raise rail pressure.

The waveform of rail pressure regulator valve installed at common rail shows 16 + 3% duty at idle, duty rises to
approx. 45% at acceleration to raise rail pressure.

VERIFICATION OF VEHICLE REPAIR  esasaon2

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 ?



DTC TROUBLESHOOTING PROCEDURES FL -111

M=)

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

System operates within specification.



FL -112 FUEL SYSTEM

DTC P0088 RAIL PRESSURE MONITORING-MAXIMUM PRESSURE
EXCEEDED

COMPONENT LOCATION  eospasos

Refer to DTC P0087.

GENERAL DESCRIPTION  esaroer

Refer to DTC P0087.

DTC DESCRIPTION  esazezse

P0088 is set if 1)rail pressure is higher than target rail pressure by more than 200bar for more than 0.8 sec. at rail pressure
regulator valve(PPRV) operating condition or 2)rail pressure is above upper limit value(1750bar) for more than 0.24 sec.
at rail pressure regulator valve(PPRV) operating condition.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 rail press. sensor.

DTC DETECTING CONDITION  e2791rpa

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions « Engine running

* Rail pressure is above target rail pressure by more
than 200bar at rail pressure regulator valve(PPRV)
operating condition.- 0.8 sec.

Threshold Value + Rail pressure is above upper limit value(1750bar) * fuel pressure regulator
at rail pressure regulator valve(PPRV) operating valve (open stuck)
condition. - 0.24 sec. « rail pressure regulator valve
- —— (close stuck)
Fuel cut NO fixed at high voltage line)
EGR Off NO
Fail Safe Fuel Limit YES » Engine shut down
Check YES
Lamp

MONITOR SCANTOOL DATA  eesisesa

Refer to DTC P0087.

VERIFICATION OF VEHICLE REPAIR  ecspssss

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

COMPONENT LOCATION  e4ssassc

Rail Pressure Regulator Valve
NOONC AN SIS

LFIG216A

GENERAL DESCRIPTION  eorcssco

Rail press. regulator valve(RPRV) is installed in common rail and controls common rail pressure fast as regulating return-
ing 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 RPRYV current is, the more
fuel is supplied to common rail. Thus it leads rail pressure to be high. On the contrary, the higher RPRYV current is, the
less fuel is supplied to common rail.

DTC DESCRIPTION  e7srazes

P0089 is set when excessive current in control circuit of Rail Pressure regulator valve(integrated with common rail) is
detected for more than 0.28 sec.. This code is due to short to battery in control circuit or Rail Pressure regulator valve
internal short.

DTC DETECTING CONDITION  ecososns

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"
Threshold Value e Short to battery in control circuit
Diagnostic Time » 0.28 sec. o
* RPRV circuit
Fuel cut YES « RPRV component
EGR Off NO
Fail Safe Fuel Limit NO
Check YES
Lamp
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SPECIFICATION  e4iscsas

rail pressure regulator valve resistance

Operating frequancy

3.42 ~ 3.78Q (20 )

1000Hz(1KHz)

SCHEMATIC DIAGRAM  esrascor

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

RAIL PRESSURE ECM (C230-A)
REGULATORZVALVE(C277) Terminal Connected to Function

(34 - Valve Control 1 ECM C230-A (4) Battery Voltage (B+)

X_HZ:XI 1 2 ECM C230-A (34) Valve Control

E - Power Supply

[HARNESS CONNECTORS]
C230-A ~
|} |}

[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] 18 [17]16]

[15

14]13[12f11fio[ o8] 7[6] 5[4 [3[2] 1]
1 ! 1

=l

C230-K

[04]93[92]01]o0[s9]88]s7]86]85]84]83]

82[81]go[79[78[77[76[75[74] 73]

RAIL PRESSURE REGULATOR VALVE [72[71[70leolesl67[eolesl64]63l62]6L

l60[59]58]57]565554]5352] 51
J L ]

| ] 1 ]
[50Ja9[48]47]a6l45]a4]a3]42[41]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]1312[11]10[ 9] 8] 7 ]

ECM

SCMFL6129L
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SIGNAL WAVEFORM AND DATA

E3734DDA
FR [ 5.8 v CHEB®B.5UV FE [ 5.8 v CHE 8.5V
MIN:-784.9mU AVE: 11.3 U HAX: 14.7 V MIN:-283.6mVU AVE: 6.9 U HMAX: 14.9 U

FREQ: 1.11 KH= DUTY: 82 % FREQ: 1.11 KH= DUTY: 49 %

SN . bl L Bl i

' |200f1| |'cu1§5 |'|r1i:r10'| |EE¢D| '| HENU '| _m |zﬁoﬁ| |'cuﬁs |'|r11'5:r10'| |ﬁEdn| '| HENU '| |

Fig.1) Waveform of rail pressure regulator valve at idle. It shows approx. 17% duty( (-) 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.)

LFIG377A

MONITOR SCANTOOL DATA

E1DOE757

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", "INJ. PUMP REGULATOR","RAIL PRESS. REGULATOR1" parameter on
the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis

FUEL PRESSURE

REGULATOR1

MEASURED 27 £ 5 Mpa above 75 Mpa press. increases
INJ. PUMP REGULATOR 34 + 3% 38 + 3% duty increases
RAIL PRESS. 16 £ 3% 45 + 3% duty increases
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1.2 CURRENT DaATaA 1.2 CURBRENT DaAThA
158.8 | ¥*FUEL PRESSURE HEASURED HPa 1568.8 | *FUEL PRESSURE HEASURED HPa
27.1
A.A a.a
168A. A IHNJ. PUMP REGULATOR i 181.6 BAIL PRESS. REGULATOR1 | X
34.1 Idle ldle
A.a A.A -
[FIX | [FI1x |
1.2 CURRENT DATA 1.2 CURRENT DATA
15A.8 | *FUEL PRESSURE HMEASURED HMPa 158.8 | *FUEL PRESSURE HEASURED HPa
\( ”\’—a
B.Aa B.a
1868.8 INJ. PUMP REGULATOR ¥ 181.6 RaIL PRESS,| REGULATOR1 X
acceleration acceleration
o
I w ‘/—’\—/ \
B.Aa Ba.a
[FIX | [FIX |

Fig.2) Fuel pressure and Fuel pressure regulator valve data at idle.
Fig.3) Fuel pressure and Rail pressure regulator valve data at idle.
Fig.4) Fuel pressure and Fuel pressure regulator valve data at acceleration.
Fig.5) Fuel pressure and Rail pressure regulator valve data at acceleration.

LFIG375A

(L] NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 34 +
3% duty at idle, duty rises to approx. 38% at acceleration to raise rail pressure.

The waveform of rail pressure regulator valve installed at common rail shows 16 + 3% duty at idle, duty rises to
approx. 45% at acceleration to raise rail pressure.

TERMINAL AND CONNECTOR INSPECTION  escaiess

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
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[LJ|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?

M=)

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  es72ei61
1. Check power circuit voltage

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

2) Disconnect RPRV connector.

3) IG KEY "ON"

4) Measure the voltage of RPRV connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

M=)

Go to "Control Circuit Inspection™.

Repair open between rail pressure regulator valve connector terminal 1 and ECM connector(C230-A) terminal
4

CONTROL CIRCUIT INSPECTION  essaroea
1. Check monitoring voltage in control circuit

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect RPRV connector.

3) IG KEY "ON"

4) Measure the voltage of RPRV connector terminal 2.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
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M=)

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 RPRV connector and ECM connector.

3) Check continuity between RPRV connector terminal 2 and ECM connector (C230-A) terminal 34.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
YES
Repair short to ground in RPRV control circuit and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  eevesar
1. Check RPRV component resistance

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

2) Disconnect RPRV connector.

3) Check RPRV component resistance.

Specification : 3.42 ~ 3.78Q (20 )

ilz)

— L

U

@

4) Is the measured resistance within the specification?

=S

Go to "Verification of Vehicle Repair".

EGNGO08I
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Replace common rail assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  espescrc

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 ?

M=)

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

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

COMPONENT LOCATION  ecerarss

f % X
S8/

Rail Pressure Regulator Valve N
NN INONC S TSN

LFIG216A

GENERAL DESCRIPTION  eoisross

Rail press. regulator valve(RPRV) is installed in common rail and controls common rail pressure fast as regulating return-
ing 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 RPRV current is, the more
fuel is supplied to common rail. Thus it leads rail pressure to be high. On the contrary, the higher RPRV current is, the
less fuel is supplied to common rail.

DTC DESCRIPTION  e2pazass
P0091 is set when "0"A in control circuit of Rail Pressure regulator valve(integrated with common rail) is detected for more

than specified duration. This code is due to open or short to ground in control circuit or Rail Pressure regulator valve
internal open.

DTC DETECTING CONDITION  eauzeer

ltem Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring
IG KEY "ON"

Short to GND - 0.22 sec.
« Wiring open - 0.28 sec.

Enable Conditions

Threshold Value

Diagnostic Time » Refer to threshold Value. « RPRV circuit
Fuel cut YES « RPRV component
EGR Off NO
Fail Safe Fuel Limit NO ¢ Engine shut down
Check YES

Lamp
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SPECIFICATION

EDD3F929

rail pressure regulator valve resistance

Operating frequancy

3.42 ~ 3.78Q (20 )

1000Hz(1KHz)

SCHEMATIC DIAGRAM

EOO04F6E8

[CIRCUIT DIAGRAM]

RAIL PRESSURE
REGULATOR VALVE(C277)
2

ECM (C230-A)

4 - Valve Control

sl B

[HARNESS CONNECTORS]

RAIL PRESSURE REGULATOR VALVE

(3
E4 - Power Supply

[CONNECTION INFORMATION]

Terminal Connected to Function
1 ECM C230-A (4) Battery Voltage (B+)
2 ECM C230-A (34) Valve Control

C230-A

o

o

[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]18]17]16]

[15]14[13[12
!

hipo] o[8[ 7]6[5[4[3]2]1]
1 1 1

=

= U

C230-K

[04]93[92]01]o0]89[s8]s7]8685]84]83]

82[s1[so[79[78[77]76[75[74[ 73]

60[59]5857[56(5554]5352] 51 |
J ]

[72[71]70]69]68[67|66]65[64]63]62]6 1
1 J L ]

[50Jao]48]a7]46|45la4fa3]42l41]4039

38[37|36[35[34[33|32[31[30[ 29

[28[27]26[2524[23]22]21]20[19]18[17

16[15[14[13[12]11]10[ 98] 7]

ECM

SCMFL6129L
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SIGNAL WAVEFORM AND DATA

E028F2AE

FR [N s.ev (FEES cHBB.5V FR MR 5.6v [EES CHBA.S5V
MIN:-784.9mU AVE: 11.3 U HAX: 14.7 U MIN:-283.6mVU AVE: 6.9 U HMAX: 14.9 U

1.11 KH= DUTY: 82 % FREQ: 1.11 KH= DUTY: 49 %

FREQ:

' |zﬁoﬁ| |ICU1.=IS |'|r1i:r10'| |ﬁEdn| '| HENU '| _m |zﬁoﬁ| |'cu1'13 |'|r1i:no'| |ﬁEdn| '| HENU '| |

Fig.1) Waveform of rail pressure regulator valve at idle. It shows approx. 17% duty( (-) 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.)

S . 00 S ¥ WS ) bl e kil

LFIG377A

MONITOR SCANTOOL DATA

EF3C40CA

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", "INJ. PUMP REGULATOR","RAIL PRESS. REGULATOR1" parameter on
the Scantool.

SPECIFICATION :

Idle(without load)

Accelerating(stall test) Diagnhosis

FUEL PRESSURE

REGULATOR1

MEASURED 27 £ 5 Mpa above 75 Mpa press. increases
INJ. PUMP REGULATOR 34 + 3% 38 + 3% duty increases
RAIL PRESS. 16 £ 3% 45 + 3% duty increases
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1.2 CURBRENT DaATaA 1.2 CURBENT DaATA
158.8 | *FUEL PRESSURE HEASURED HPa 158.8 | *FUEL PRESSURE HMEASURED HFPa
27.1
Aa.Aa a.a
i88.8 IHJ. FUMP REGULATOR e 181.6 RAlIL PRESS. REGULATOR1 | X
34.1 Idle ldle
A.a A.A
[FIX | [FIx |
1.2 CURRENT DATA 1.2 CURRENT DaATA
158.8 | *FUEL PRESSURE MEASURED HMPa 158.8 | *FUEL PRESSURE HEASURED HPa
80.3 \( \L
a.a A.a
1868.8 INJ. PUMP REGULATOR x 181.6 BalIl PRESS,| REGULATOR1 X
acceleration acceleration
39.5 Lﬁ__ -
o e w J—’\—/
a.a A.8a
[FIx | [FIX |

Fig.2) Fuel pressure and Fuel pressure regulator valve data at idle.
Fig.3) Fuel pressure and Rail pressure regulator valve data at idle.
Fig.4) Fuel pressure and Fuel pressure regulator valve data at acceleration.
Fig.5) Fuel pressure and Rail pressure regulator valve data at acceleration.

LFIG375A

(L NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 34 +
3% duty at idle, duty rises to approx. 38% at acceleration to raise rail pressure.

The waveform of rail pressure regulator valve installed at common rail shows 16 + 3% duty at idle, duty rises to
approx. 45% at acceleration to raise rail pressure.

TERMINAL AND CONNECTOR INSPECTION  essceors

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
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[LJ| 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?

=S

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

Go to "Power Circuit Inspection"”.

POWER CIRCUIT INSPECTION  ezroses
1. Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect RPRV connector.

3) IG KEY "ON"

4) Measure the voltage of RPRV connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

=S

Go to "Control Circuit Inspection”.

Repair open between rail pressure regulator valve connector terminal 1 and ECM connector(C230-A) terminal
4

CONTROL CIRCUIT INSPECTION  eceoousr
1. Check monitoring voltage in control circuit

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect RPRV connector.

3) IG KEY "ON"

4) Measure the voltage of RPRV connector terminal 2.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES
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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 RPRV connector and ECM connector.

3) Check continuity between RPRV connector terminal 2 and ECM connector (C230-A) terminal 34.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

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

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

COMPONENT INSPECTION  eszeccus
1. Check RPRV component resistance

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

2) Disconnect RPRV connector.

3) Check RPRV component resistance.

Specification : 3.42 ~ 3.78Q (20 )

iz)

— L

U

@

4) Is the measured resistance within the specification?

EGNGO008I

=)

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

VERIFICATION OF VEHICLE REPAIR  ersaec:

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 ?

=S

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

System operates within specification.
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IDTC P0092 RAIL PRESSURE REGULATOR VALVE CIRCUIT HIGH

COMPONENT LOCATION  enssreie

Refer to DTC P0091.

GENERAL DESCRIPTION  eceooeas

Refer to DTC P0091.

DTC DESCRIPTION  coissies

P0092 is set when excessive current in power circuit of Rail Pressure regulator valve(integrated with common rail) is
detected for more than 0.28 sec.. This code is due to short to battery in power circuit or Rail pressure regulator valve
internal short.

DTC DETECTING CONDITION  eessgass

ltem Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"

¢ Short to battery (power circuit in rail pressure

Threshold Value
regulator valve)

Diagnostic Time * 0.28 sec. « RPRV circuit
EGR Off NO
Fail Safe Fuel Limit NO * Engine shut down
Check YES
Lamp

SPECIFICATION  ez8a0e99

Refer to DTC P0091.

SCHEMATIC DIAGRAM  errsaesc

Refer to DTC P0091.

SIGNAL WAVEFORM AND DATA  eoossone

Refer to DTC P0091.

MONITOR SCANTOOL DATA  eaonezse

Refer to DTC P0091.

TERMINAL AND CONNECTOR INSPECTION  eceosrs

Refer to DTC P0091.
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POWER CIRCUIT INSPECTION  eps2ano0
1. Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect RPRV connector.

3) IG KEY "ON"

4) Measure the voltage of RPRV 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(C230-A) terminal
4

CONTROL CIRCUIT INSPECTION  escesoes
1. Check monitoring voltage in control circuit

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect RPRV connector.

3) IG KEY "ON"

4) Measure the voltage of RPRV 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 RPRV connector and ECM connector.

3) Check continuity between RPRV connector terminal 2 and ECM connector (C230-A) 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 RPRV control circuit and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  e7717600
1. Check RPRV component resistance

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

2) Disconnect RPRV connector.

3) Check RPRV component resistance.

Specification : 3.42 ~ 3.78Q (20 )

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 erroreie

Refer to DTC P0091.

EGNGOO08I
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[DTC P0097 INTAKE AIR TEMPERATURE SENSOR 2 CIRCUIT LOW INPUT |

COMPONENT LOCATION  es7os3sc

VGT Control Solenoid Valve BPS & IATS #2

SCMFL6500L

GENERAL DESCRIPTION  espazsre

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  esresr14

P0097 is set when the voltage below 73mV - 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  eszsesao

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring

Enable Conditions * IG KEY "ON"

Threshold Value ¢ Output signal below minimum value( below 73mV )

Diagnostic Time » 2.0 sec. o

* |ATS circuit
Fuel cut NO * IATS component
EGR Off NO
Fail Safe Fuel Limit NO « Air temp. fixed at 28

Check NO
Lamp
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SPECIFICATION

E8B7F239
Temp. -40 -20 0 20 40 60 80
Resistance 35.14 12.66 5.12 2.29 1.10 0.57 0.31
~43.76KQ ~15.12KQ ~5.89KQ ~2.55KQ ~1.24KQ ~0.65KQ ~0.37KQ
SCHEMATIC DIAGRAM  epsatrop
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
BPS & IATS #2 (C283) ECM (C230-A)
_|Z [53 - IATS #2 Signal Terminal Connected to Function
4 = 1 ECM C230-A (40) BPS Signal
[23-GND
2 ECM C230-A (13) | Reference Voltage (+5V)
1k 2 [13 - Reference Voltage (+5V) 3 ECM C230-A (53) IATS #2 Signal
1 [40 - BPS Signal 4 ECM C230-A (23) Sensor ground
C230-A
[HARNESS CONNECTORS] — — -

[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] 18] 17]16]
[15[14a3]12h1fi0] o8 7]6[ 5] 43 ]2]1]
! 1 1 1

=l =l L

C230-K

—

0000 '

[04]93]92]01]o0[s9]88]87][86[85]84]83]

82[81]so[7978]77]76[75[74] 73]

5

c283 [72]71]70]69l68]67|666564]63]62[6 1]60[59]|58]57[56(55[54]53[52] 51
[ ] T ] ] T ] 3

BPS & IATS #2 [50]ao[48]47]46]45[aa]as]42]41]40[39]38[37|36[35[34]33]32[31[30] 29]
[28[27]26]25]24]2322]21 2019181 7[16[15]14[13[12]11]10[ 9[8[ 7] 1

ECM

SCMFL6118L
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SIGNAL WAVEFORM AND DATA  esososos

FR [ 1ev [JEXIE ciB1.8v

lﬁ Izooﬁl |'cu1'15 |'|r11'3no'| IhEdnl '| HENU '|

Fig.1) IATS output waveform at 45°C. The higher temperature is, the lower voltage becomes.

LFIG381A

MONITOR SCANTOOL DATA  espaora

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 TERMPERATURE SENSOR" parameter on the Scantool.

specification : current intake air temperture is displayed.

1.Z CUEEENT DATA 3154
i
H | BATTERY WILTAGE 13.8 ¥
® |FUEL FRESSURE MEASURED 31.8 AFa
¥ |EAIL FRESS. REGULATOEL 17.9 %
H GIR MAEE FERCYLINDER 474, Brgpmt
H WATER TERTP.EENSOR B8.8 "C m
LRI E TENPERATURE ESEMSOR
H |EGH ACTUATOR 5.9 X%
® |ENGIME SPEER SFEMHESOR T4 rpa
Li
[F1x_| | FULL| \GEPH | [BCRD |

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

SCMFL6211L

TERMINAL AND CONNECTOR INSPECTION  esrcseec

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.
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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

(L] 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 "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  esaazrir
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”.

Repair "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 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?

=S
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Go to "Component Inspection”.

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".

COMPONENT INSPECTION  eosssooe

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

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

4,

=E=E=(

LFIG384A

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

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  eseassse

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 ?

=S

Go to the DTC guide of recorded NO. in Scantool.
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System operates within specification.




FL -136 FUEL SYSTEM
[DTC P0098 INTAKE AIR TEMPERATURE SENSOR 2 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  essssrr

Refer to DTC P0097.

GENERAL DESCRIPTION  ecosnssr

Refer to DTC P0097.

DTC DESCRIPTION  esorcos2

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 battery in IATS signal circuit.

DTC DETECTING CONDITION  eaxcscan

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring

Enable Conditions * IG KEY "ON"

Threshold Value ¢ Output signal above maximum value( above 4965mV )

Diagnostic Time * 2.0 sec. o

* |ATS circuit
Fuel cut NO  IATS component
EGR Off NO
Fail Safe Fuel Limit NO * Air temp. fixed at 28

Check NO
Lamp

SPECIFICATION  esospzo7

Refer to DTC P0097.

SCHEMATIC DIAGRAM  esersior

Refer to DTC P0097.

SIGNAL WAVEFORM AND DATA  ecacscco

Refer to DTC P0097.

MONITOR SCANTOOL DATA  eesescr2

Refer to DTC P0097.

TERMINAL AND CONNECTOR INSPECTION  escosers

Refer to DTC P0097.
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SIGNAL CIRCUIT INSPECTION  escscozs
1. Check signal circuit voltage

1) 1G 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?

=)

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 (C230-A) terminal 53.

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 BPS connector and ECM connector.
3) IG KEY "ON"

4) 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)
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M=)

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  esigccac

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

2. Disconnect BPS connector.

3. IG 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".

COMPONENT INSPECTION  ersoeses
1. 1G 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

LFIG384A
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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  errsesr2

Refer to DTC P0097.
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FUEL SYSTEM

RANGE/PERFORMANCE

DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT

COMPONENT LOCATION  eeeeirrr

i)

j
AT
0

MAFS & IATS #1

GENERAL DESCRIPTION  esseer1a

SCMFL6501L

Mass Air Flow Sensor(MAFS) is digital sensor. Measuring mass of air flow, signal is outputted as frequency(Hz). 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 the
amount of EGR gas(contains no oxygen) flowing into combustion chamber increases, the air passing through MAFS(con-
tains 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

NOx is produced in 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  eossraop

P0101 is set when short to battery or ground in MAFS or IATS signal circuit is detected for more than 0.58 sec.
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DTC DETECTING CONDITION

E02A7933

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

Threshold Value

Shrot to battery or ground in MAFS or IATS circuit .

Diagnostic Time * 0.58 sec.
Fuel cut NO
EGR Off YES
Fail Safe Fuel Limit | YES
e | ves

* MAFS circuit
* MAFS component

SPECIFICATION  esoisess

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

8 1.97 +3

10 2.01 2.01 +2

40 2.50 2.50 12
105 3.20 3.20 12
220 4.30 +2
480 7.80 7.80 12
560 9.50 +3
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EBAYE8SD4

[CIRCUIT DIAGRAM]

[
OO
KSX‘UG’/\Z/\O
[
C213

MAFS & IATS #1

[CONNECTION INFORMATION]

MAFS & ATSHLC2LS ECM (€230 Terminal Connected to Function
IATS
_E 3 Eg - IATS #1 Signal 1 Main Relay Battery Voltage (B+)
2 ECM C230-A (44) Sensor Ground
ECM (C230-A) 3 ECM C230-K (89) IATS #1 Signal
_E 2 E“ oD 4 ECM C230-A (37) Reference Frequency
5 ECM C230-A (42) MAFS Signal
— 5 [42 - MAFS signal
A 4
. E7 - Reference Frequency
1
Main Relay
[HARNESS CONNECTORS] C230-A
1 1 I
o o

[60[59[58]57]56[55]54]53]52[51] 50] 49 48] 47[ 46]

[45]44]43[42]41]40]39[38[3736] 35] 34 [ 33]32[31]

[30

29)28]27]

26[25[24]23[22]21] 20] 19]18]17]16]

[15]14]13[12
m!

11fio[ o] 8] 7][6]5[4[3]2]1]
[l [l

=l

C230-K

[04]93[92]91]o0[89[88]87]86]85]84]83]

82[81]g0[79[78[77][76[75[74] 73]

72|71]70]69]|68[67(66[65[64]63]62|61]
 e—  S—

50[49]48[47|46(45|44143]42]41]|40[39

60159|58|57[56|55|54/53|52[ 51
— | | e—
38]37]36|35|34(33(32[31/30| 29

[28]27]26]25]24[23]22]21]20[1918[1 7

16[15]14[13]12[12]10[ 9] 8] 7 ]

(=2}
(&)

N
=

ECM

SCMFL6113L
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SIGNAL WAVEFORM AND DATA  essssoss

FR [ 2z.0v IS CHEBA.SV FR B.Z2mnS CHB®B.5UV
MIN: 391.8mU AVE: 2.5 U HAX: 5.1 U MIN: 391.8mU AUE: 2.5 U HMAX: 5.1 U

FREQ: 1.85 KH= DUTY: 48 X FREQ: 2.38 KH= DUTY: 48 %

| %) [zoon] [curs] [mMEMo] [RECD] [MENU] | Il voLo| [zoon| [CURS | [MEMO]| [RECD] [MENU]|

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(750RPM, EGR actuator duty 5%, air flow for each cylinder 475mg/st).
It shows digital signal of 50% duty, 2.2~2.7KHz.

SCMFL6390L

(L] NOTE
Signal frequency increases as RPM rises.

MONITOR SCANTOOL DATA  esceorrs

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 MASS PERCYLINDER" parameter on the Scantool.

Specification : When EEGR actuator does not operate 5% duty) at idle : 450mg/st £ 50 mg/st
When EEGR actuator operates(Approx. 45% duty) at idle : 400mg/st + 50 mg/st
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1.7 CUERENT D&TA BL/ES 1.2 CURRENT DATA B1-65
& A
BATTERY UOLTAGE 13.8 U u BATTERY WOLTAGE 1.8 v -
FUEL PHESSUEE HEASUEED 31.8 HPa FUEL PHESSURE AEASUEED 31.8 AFa
FUEL FPRESS.S POINT 2.4 HFa FUEL FREES.SFOINT 32.4 HAFa
IR HASS PERCYLINDER  474.8ng~/st 1R HASS PERCYLINDER
ECR ACTUATOR L EGH ACTLMATOR 45.9 %
ACTEL PEGBAL SEMSOR 8.8 ¥ ACCEL PEDAL EEMSOH a.8 X
BOOSET PRESSUEE SENSOE 1843 I|F‘a BOOSET PRESSURE SENSOR 1843 llFﬂ
EMCINE SPEED SFEMSOR el | N s ENGINE SPEED SFEME0OR Trd L]
L ¥
[FI® | [PART | [FULL| [HELF| |GRPH| | BCED | |FI% | |PART | [FULL| [HELF| |GRPH| |BCED |

Fig.1) Check if "AIR MASS PERCYLINDER"l is 450mg/st = 50mg/st without EEGR operation at warm idle
(EEGR actuator 5% duty)

Fig.2) Check if "AIR MASS PERCYLINDER"| is 400mg/st + 50mg/st with EEGR operation at warm idle
(EEGR actuator approx. 45% duty)

SCMFL6391L

EEGR actuator operates as decelerating after rapid acceleration when idle EEGR does not operate, EEGR actuator
duty rises to approx. 45% at operating condition. This controlling process lasts for about 3 min. then EEGR actuator
turns "OFF" (duty 5% ).

NOTE

When IATS related DTC code(P0112, P0113) is set with this code, refer to IATS related DTC guide in advance.

TERMINAL AND CONNECTOR INSPECTION  espaerss

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

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”.
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POWER CIRCUIT INSPECTION  ee2irr7a
1. Check power circuit voltage

1) 1G 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”.

6) When output voltage is not detected at terminal 1 :

Repair open in I/P 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(C230-A) terminal 37,

SIGNAL CIRCUIT INSPECTION  eoerease
1. Check signal circuit voltage
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect MAFS connector and ECM connector.

3) I1G KEY "ON".

4) Measure the voltage of MAFS connector terminal 3 and 5.

Specification : Terminal 3 : 4.8V~5.1V (IATS signal )
Terminal 5 : 4.8V~5.1V (MAFS signal )

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  eoasees

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

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

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

4. 1G 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. Checkthat VGT operates correctly.( Check if vacuum operating state of VGT actuator is appropriate, if VGT diaphragm
and unison ring are stuck.)

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

9. Monitor signal voltage of MAFS when engine speed lasts at approx. 750RPM using Scantool.

10. Check MAFS output signal at idle after rapid acceleration.(EEGR actuator duty 45%)

Specification : When EEGR actuator does not operate (6%) at idle : 450mg/st + 50 mg/st
EEGR When EEGR actuator operates(45%) at idle : 400mg/st + 50 mg/st

11. Is output signal within the specification?
YES

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

VERIFICATION OF VEHICLE REPAIR  epsre7s0

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. Dirive 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 P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT

COMPONENT LOCATION  ebsgopso

Refer to DTC P0101.

GENERAL DESCRIPTION  esaea9r

Refer to DTC P0101.

DTC DESCRIPTION  escorar

P0102 is set when MAFS output voltage below 0.2V (below 1200Hz) is detected for more than 0.6 sec.. This code is due
to 1)open in power circuit 2) open or short to ground in signal circuit.

DTC DETECTING CONDITION  earoross

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions ¢ Engine running
Threshold Value ¢ Abnormal minimum output signal( below 1200Hz )
Diagnostic Time * 0.6 sec. o
* MAFS circuit
Fuel cut NO « MAFS component
EGR Off YES
Fail Safe Fuel Limit | YES
Check YES
Lamp

SPECIFICATION  ece26746

Refer to DTC P0101.

SCHEMATIC DIAGRAM  essrecas

Refer to DTC P0101.

SIGNAL WAVEFORM AND DATA  enzesiz

Refer to DTC P0101.

MONITOR SCANTOOL DATA  euzeon

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  eoreiee

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

1) 1G 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”.

6) When output voltage is not detected at terminal 1 :
Repair open in I/P 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(C230-A) terminal 37, and go to "Veri-
fication of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  erierres
1. Check signal circuit voltage

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

2) Disconnect MAFS connector.

3) IG KEY "ON".

4) Measure the voltage of MAFS connector terminal 5.

Specification : Continuity (below1.0 Q)

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

2) Disconnect MAFS sensor connector and ECM connector.
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3) Check continuity between MAFS connector terminal 5 and ECM connector (C230-A) terminal 42.

specification : Continuity ( below 1.0Q )

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".
3. Check short to ground in signal circuit
1) 1G 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 Q )

4) Is the measured resistance within the specification?
=S

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  ecsserss

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"”.
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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  esranse:

9.

IG KEY "OFF", ENGINE "OFF".

Check that MAFS is installed in correctly according to the direction of arrow on MAFS 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 actuator is appropriate, if VGT diaphragm
and unison ring are stuck.)

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

Monitor signal voltage of MAFS when engine speed lasts at approx. 750RPM using Scantool.

10. Check MAFS output signal at idle after rapid acceleration.(EEGR actuator duty 45%)

Specification : When EEGR actuator does not operate (6%) at idle : 450mg/st + 50 mg/st
EEGR When EEGR actuator operates(45%) at idle : 400mg/st + 50 mg/st

11. Is output signal within the specification?

M=)

Go to "Verification of Vehicle Repair”.

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

VERIFICATION OF VEHICLE REPAIR erererse

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

COMPONENT LOCATION  eson2ace

Refer to DTC P0101.

GENERAL DESCRIPTION  epoosocs

Refer to DTC P0101.

DTC DESCRIPTION  errsrsea

P0103 is set when MAFS output voltage above 14100Hz is detected for more than 0.6 sec.. This code is due to excessive
output voltage from sensor component or poor connection in sensor circuit.

DTC DETECTING CONDITION  ee2sarss

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions ¢ Engine running
Threshold Value ¢ Abnormal maximum output signal( above 14100Hz )
Diagnostic Time * 0.6 sec. o
* MAFS circuit
Fuel cut NO « MAFS component
EGR Off YES
Fail Safe Fuel Limit | YES
Check YES
Lamp

SPECIFICATION  esiso0ss

Refer to DTC P0101.

SCHEMATIC DIAGRAM  eece1ses

Refer to DTC P0101.

SIGNAL WAVEFORM AND DATA  epzeszrs

Refer to DTC P0101.

MONITOR SCANTOOL DATA  ecseize2

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  ecasires

Refer to DTC P0101.



DTC TROUBLESHOOTING PROCEDURES FL -153

POWER CIRCUIT INSPECTION  eass61e4
1. Check power circuit voltage

1) 1G 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”.

6) When output voltage is not detected at terminal 1 :
Repair open in I/P 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(C230-A) terminal 37, and go to "Veri-
fication of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  e193480n
1. Check signal circuit voltage

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

2) Disconnect AMFS connector.

3) IG KEY "ON".

4) Measure the voltage of MAFS connector terminal 5.

Specification : Continuity (below1.0 Q)

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

2) Disconnect MAFS sensor connector and ECM connector.
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3) Check continuity between MAFS connector terminal 5 and ECM connector (C230-A) terminal 42.

specification : Continuity ( below 1.0Q )

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".
3. Check short to ground in signal circuit
1) 1G 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 Q )

4) Is the measured resistance within the specification?
=S

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  esa20775

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"”.
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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  espaga2

9.

IG KEY "OFF", ENGINE "OFF".

Check that MAFS is installed in correctly according to the direction of arrow on MAFS 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 actuator is appropriate, if VGT diaphragm
and unison ring are stuck.)

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

Monitor signal voltage of MAFS when engine speed lasts at approx. 750RPM using Scantool.

10. Check MAFS output signal at idle after rapid acceleration.(EEGR actuator duty 45%)

Specification : When EEGR actuator does not operate (6%) at idle : 450mg/st + 50 mg/st
EEGR When EEGR actuator operates(45%) at idle : 400mg/st + 50 mg/st

11. Is output signal within the specification?

M=)

Go to "Verification of Vehicle Repair”.

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

VERIFICATION OF VEHICLE REPAIR eseeoose

Refer to DTC P0101.
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IDTC P0107 ATMOSPHERIC PRESSURE CIRCUIT LOW INPUT

COMPONENT LOCATION  ess73s0n

N
0

TN

)

SCMFL6502L

GENERAL DESCRIPTION  eezssrs1
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 1000 hpa when atmospheric sensor fails.

DTC DESCRIPTION  esosaocs

P0107 is set when the voltage below 0.25V - minimum output voltage of Atmospheric pressure sensor - is detected for
more than 0.8 sec. This code is due to fhe failure of the sensor inside of ECM.

DTC DETECTING CONDITION  eoaossat

Item Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring
IG KEY "ON"

* When output voltage is below the minimum
value.(below 0.25V )

Diagnostic Time * 0.8 sec. « Atmospheric pressure
Fuel cut NO sensor(ECM component)

Enable Conditions

Threshold Value

EGR Off YES

. * Atmospheric pressure is
Fail Safe Fuel Limit | NO fied ot 1000phpa.

Check
Lamp

NO
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SPECIFICATION  esp7zeoc

latm is same as

hpa (hecto pascal) mb

mmHg

1013 1013

760

MONITOR SCANTOOL DATA  ezr2700

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 "ATMOSPHERIC PRESS. SNSR " parameter on the scantool.

Specification : Approx. 1 atm is displayed

1.2 CUERENT IMiTh B85

FUEL PRESSURE MEASURED 31.8 APa
FUEL PRESS. 8<POINT 3.4 HPa
nlE mEs PERCYLINDER 474 . BagSat
EGE nCTIMTOR 59 ¥

ATHOSOHERIC PRESS.SHSE 1881 khPa
BOET FEESEURE SENSOR 1043 hPa
UGET nCTIWMTOR TR H

EMGINE SPEED SEMZOR 7 rpn

i
L]

T

Fix | |PaRT|  FULL| |HELP| [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 considered as 1atm and, check if the pressure different

from 1 atm is displayed. ( 1 atm is correct pressure)

COMPONENT INSPECTION  ecsispse

1. ECM Component Inspection

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Disconnect ECM.
Replace ECM, check if abnormal operations disappeatr.

If problems are corrected, replace ECM.

NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM.

For immobilizer applied vehicle, input pin code.

SCMFL6417L
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VERIFICATION OF VEHICLE REPAIR 0072

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 P0108 ATMOSPHERIC PRESSURE CIRCUIT HIGH INPUT

COMPONENT LOCATION  eswores

Refer to DTC P0107.
GENERAL DESCRIPTION  esp7s0as

Refer to DTC P0107.

DTC DESCRIPTION  eesrriss

P0108 is set when the voltage above 4.85V - maximum output voltage of Barometric pressure sensor - is detected for
more than 0.8 sec. This code is due to fhe failure of the sensor inside of ECM.

DTC DETECTING CONDITION  eers2ase

ltem Detecting Condition Possible Cause
DTC Strategy « Voltage monitoring
Enable Conditions * IG KEY "ON"

* When output voltage is above the maximum

Threshold Value value. (above 4.85V)

Diagnostic Time * 0.8 sec. - Atmospheric pressure
Fuel cut NO sensor(ECM component)

EGR Off YES

« Atmospheric pressure is

Fail Safe Fuel Limit NO fixed at 1000 hpa.
Check NO
Lamp

SPECIFICATION  escsseu

Refer to DTC P0107.

MONITOR SCANTOOL DATA  errsooes

Refer to DTC P0107.

COMPONENT INSPECTION  eassess

1. ECM Component Inspection
1) 1G 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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[LJ| NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM.
For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  esep0sc

Refer to DTC P0107.
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IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT |

COMPONENT LOCATION  escsssor

)

V2]

=i

i

1)

MAFS & IATS #1

SCMFL6501L

GENERAL DESCRIPTION  eocarerr

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  essessss

P0112 is set when the voltage below 73mV - minimum output voltage of IATS(inside of MAFS) - is detected for more than
1 sec. This code is due to short to ground in IATS signal circuit.

DTC DETECTING CONDITION  essserro

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"

« When output signal is below the minimum

Threshold Value value ( below 0.073V )

Diagnostic Time ¢ 1 sec. e |ATS circuit
Fuel cut NO * |ATS component

EGR Off NO _ .
. — * Intake air temperature is
Fail Safe Fuel Limit | NO considered as 20

Check
Lamp

NO
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SPECIFICATION  easgzz08

Tempera-
ture -40 -20 0 20 40 60 80
Resistance 35.14 12.66 5.12 2.29 1.10 0.57 0.31
~43.76KQ ~15.12KQ ~5.89KQ ~2.55KQ ~1.24KQ ~0.65KQ ~0.37KQ

SCHEMATIC DIAGRAM  eanpsses

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS #1 (C213) ECM (C230-K)
ATS Terminal Connected to Function
_E 3 @’ _IATS #1 Signal 1 Main Relay Battery Voltage (B+)
2 ECM C230-A (44) Sensor Ground
ECM C230-A (37 Reference Frequenc
_E _]. 2 24 - GND 4 (37) q y
5 ECM C230-A (42) MAFS Signal
— 5 [42 - MAFS signal
A 4
— E7 - Reference Frequency
1
Main Relay
[HARNESS CONNECTORS]
C230-A

[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]18[17[16]
m [15[14[13]12h11fio] o] 8 7]6] 5] 4|3 ]2[1]
Y .Y ,Y . > - T i
KSX‘U\?’/\Z/G
C230-K
il _
C213 L

[04]93]02]01]e0lgol88[87[86les|e4[83[82[8180[79[78]77[76]7574] 73] 5T 5
MAFS & IATS #1 [72[71]70]69]68]67|66]65]64]63]62]6 1/60[59]58]57[56[55]54]53[52 51
| I—

 I—  E— | —
50[49]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]20[1 9181 7[16]15[14[13[12]11]20[ 9] 8] 7|

N
=

ECM

SCMFL6113L
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SIGNAL WAVEFORM AND DATA  essorsss

m Iéooﬁl |'cu1'13 |'|r11'a:no'| IﬁEénl '| HENU '|

Fig.1) IATS output signal at warm idle.The higher temperature rises, the lower signal voltage becomes.

LFIG234A

TERMINAL AND CONNECTOR INSPECTION  esorre2r

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.

(L] 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 "Signal Circuit Inspection ".

SIGNAL CIRCUIT INSPECTION  ercacoos
1. Check signal circuit voltage

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

2) Disconnect MAFS connector

3) IG KEY "ON"

4) Measure the voltage of terminal 3 of MAFS connector.
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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?
YES
Go to "Component Inspection”.

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

COMPONENT INSPECTION  esa61c3

1. IG KEY "OFF", 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
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M=)

Go to "Verification of Vehicle Rapair"

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

VERIFICATION OF VEHICLE REPAIR  e7reasse

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 P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  essazre2

Refer to DTC P0112.

GENERAL DESCRIPTION  es7zcers

Refer to DTC P0112.

DTC DESCRIPTION  e70soa01

P0113 is set when the voltage above 4.89V - maximum output voltage of IATS - is detected for more than 1 sec. This
code is due to 1) open or 2) short to battery in IATS signal circuit.

DTC DETECTING CONDITION  egsages?

ltem Detecting Condition Possible Cause

DTC Strategy ¢ Voltage monitoring
Enable Conditions ¢ |G KEY "ON"

* When output signal is above the maximum

Threshold Value value ( above 4.89V )

Diagnostic Time ¢ 1 sec. « |ATS circuit
Fuel cut NO ¢ |ATS component

EGR Off NO

¢ Intake air temperature is

Fail Safe Fuel Limit NO considered as 20
Check NO
Lamp

SPECIFICATION  eeeasaes

Refer to DTC P0112.

SCHEMATIC DIAGRAM  esso0ser

Refer to DTC P0112.

SIGNAL WAVEFORM AND DATA  escorss

Refer to DTC P0112.

TERMINAL AND CONNECTOR INSPECTION  esnzrrrs

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION  enssoscc

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

4) Measure the voltage of terminal 3 of MAFS connector.

Specification : 4.8~5.1V

5) Is the measured voltage within the specification?
=S

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 (C230-K) terminal 89.

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) 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.

Specification : 0~0.1V

5) Is the measured voltage within the specification?
=S

Go to "Ground Circuit Inspection".
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Repair short to battery and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  ecs7ssaa

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

2. Disconnect MAFS connector and ECM connector

3. 1G 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”

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  esrscsec

1. 1G KEY "OFF", 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
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M=)

Go to "Verification of Vehicle Rapair"

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

VERIFICATION OF VEHICLE REPAIR esizess

Refer to DTC P0112.
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IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION  essoaara

LFIG385A

GENERAL DESCRIPTION  eoepcees

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 considers engine coolant temperature as 80 . And during cranking, ECM considers engine coolant tem-
perature as -10 . Besides, cooling fan, which is controlled based on ECTS signal, operates at HIGH-MODE to prevent
engine from being overheated and supplementary heater is deactivated.

DTC DESCRIPTION E89F57FF

P0117 is set when the voltage below 0.083V - 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

E23715EB

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"
e Output signal below the minimum value.(
Threshold Value below 0.083 V)
Diagnostic Time * 2.0 sec.
Fuel cut NO * A/C condensor fan control
EGR Off YES operation based on engine e ECTS circuit
coolant temperature  ECTS component
Fuel Limit NO inhibited.
* PTC heater inhibited.
Fail Safe * Cooling fan is fixed at
HIGH-MODE.
Check NO « During engine operation :
Lamp temperature is fixed at 80
* At cold and cranking :
temperature is fixed at -10
SPECIFICATION  eoosess2
Temperature -40 -20 0 20 40
Resistance 48.14 15.48+1.35 5.790 2.4510.14 1.148
Temperature 60 80 100 110 120
Resistance 0.586 0.322 0.188 0.147+0.002 0.116
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SCHEMATIC DIAGRAM  esssosie

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (C204) ECM (C230-A)
1 ES - ECTS Signal Terminal Connected to Function
5 1 ECM C230-A (58) ECTS Signal
Cluster 2 Cluster -
3 [41-GND 3 ECM C230-A (41) Sensor ground
[HARNESS CONNECTORS] — C230-A )

[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 ]
[ — 1 [ ] — ]
[30]29]28]27]26]25]24]23[22] 21 20] 1918 17]16]
[15[14]13]12h1fi0] o8 7]6[ 5] 43 ]2]1]
! 1 1 1

=l b=l L
_ C230-K
[04]93]92]91]o0]so]88]s7][86les]84]s3[s2[81]s0l7ol78]77[76]75[74] 73] 5
[72]71]70]69l68]67|666564]63]62[6 1]60[59]|58[57[56[55[54]53[52] 51
[ ] T ] ] T ] 3
C204 [50]a9]4g]47]46[45]a4]a3]42[41]40[39]38[37(36[35][34[33|32[31]30[ 29]
ECTS [28[27]26[25[24[2322[21]20[1018 ] 7[16[15 [ 4[13[12[11]10[ 9] 8] 7] 1
- ECM

SCMFL6119L

SIGNAL WAVEFORM AND DATA  esssrser

FR IR EEN 5.6 CHB 1.8V

SR O O N SO SO

]ﬁ Iéoohl |'culnsi |r1i:nd| |.RE(.3D|.|I1E.:HU.|

Fig.1) ECTS output signal at 80 C.The higher temperature rises, the lower signal voltage becomes.

LFIG387A

MONITOR SCANTOOL DATA  epsacecs

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.Z CUEEENT DATA 3154
ik
® [BATTERY UOLTAGE 13.8 U
M |FUEL PRESSURE AEASURER 31.°H HPa
# |Rall. PRESSE. HEGULATORL 17.9 X
H |nlH WAEE PERCYLINDER 474, Bagsat
ERAWATER TERP, SEMNSOR b =
# Al R TENFERATURE SENSOR 47.3 °C
H | EGH ACTUATOR 5.9 X
= |ENGIHE SPEED SFEME0R T rpa
L
IFis | [ FuLL | | GEPH | | RCRED |

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°C or 80C
means failure of ECTS. To prevent overheat of engine due to ECTS , if ECTS fails, cooling fan operates continuously.

SCMFL6227L

TERMINAL AND CONNECTOR INSPECTION  essspeos

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.

(L 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 "Signal Circuit Inspection ".

SIGNAL CIRCUIT INSPECTION  easicor

1. Check signal circuit voltage
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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 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 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  eocagss2

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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LFIG391A

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  easreac

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 P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT

COMPONENT LOCATION  esenassac

Refer to DTC P0117.

GENERAL DESCRIPTION  enassoree

Refer to DTC P0117.

DTC DESCRIPTION  eoares0a

P0118 is set when the voltage above 4.965V - 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  eseouins

Item Detecting Condition

Possible Cause

DTC Strategy * Voltage monitoring

Enable Conditions IG KEY "ON"

Threshold Value above 4.965V )

¢ Output signal above the maximum value(

Diagnostic Time e 2.0 sec.

EGR Off YES
Fuel Limit NO

Lamp NG

Fuel cut NO .

Fail Safe .
Check .

A/C condensor fan control
operation based on engine
coolant temperature
inhibited.

PTC heater inhibited.
Cooling fan is fixed at
HIGH-MODE.

During engine operation :
temperature is fixed at 80
At cold and cranking :
temperature is fixed at -10

» ECTS circuit
« ECTS component

SPECIFICATION  eserasss

Refer to DTC P0117.

SCHEMATIC DIAGRAM  esasonrc

Refer to DTC P0117.

SIGNAL WAVEFORM AND DATA  enzasr

Refer to DTC P0117.

MONITOR SCANTOOL DATA  esiezca

Refer to DTC P0117.
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TERMINAL AND CONNECTOR INSPECTION  eesserio

Refer to DTC P0117.

SIGNAL CIRCUIT INSPECTION  ecreinss

1. Check signal circuit voltage

1)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF"
Disconnect ECTS connector.
IG KEY "ON"

Measure the voltage of ECTS connector terminal 1.

Specification : 4.8V~5.1V

5)

Is the measured voltage within the specification?
=S

Go to "Component Inspection".

Go to "2.Check open in signal circuit” as follows.

2. Check open in signal circuit

1)

2)

3) Check continuity between ECTS connector terminal 1 and ECM connector (C230-A) terminal 58.

IG KEY "OFF", ENGINE "OFF"

Disconnect ECTS connector and ECM connector.

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)
2)
3)

4)

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

Measure the voltage of ECTS connector terminal 1.
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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  essrerre

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?
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  eiss04c1
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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LFIG391A

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  eiarps

Refer to DTC P0117.
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FUEL SYSTEM

IDTC P0182 FUEL TEMP SENSOR A CIRCUIT LOW INPUT

COMPONENT LOCATION  eocesaps

— N

— 7 ~ m
"1~ Fuel Pressure
|/~ Regulator Valve

GENERAL DESCRIPTION  earrcrss

LFIG240A

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 .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  eaasacas

P0182 is set when the voltage below 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  esanarec

ltem Detecting Condition

Possible Cause

L]

DTC Strategy Voltage monitoring

L]

Enable Conditions IG KEY "ON"

Threshold Value value.(below 0.053V)

¢ When output signal is below the minimum

Lamp

Diagnostic Time ¢ 2.0 sec.
Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit NO * Fuel temp. fixed at 85
Check NO

* FTS circuit
¢« FTS component
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SPECIFICATION

E76FB9BC
Temperature -30 -20 -10 0 20
Resistance 22.22~31.78 13.24~18.10 8.16~10.74 5.18~6.60 2.27~2.73
Temperature 40 50 60 70
Resistance 1.059~1.281 0.748~0.904 0.538~0.650 0.392~0.476
SCHEMATIC DIAGRAM  errsr220
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
FTS (C212) ECM (C230-A)
= Terminal Connected to Function
110-GND 1 ECM C230-A (10) Sensor ground
Z 2 ECM C230-A (11) FTS Signal
Ell - FTS Signal
[HARNESS CONNECTORS] C230-A
[60 |59|58|57||-E,:6|55|54|53|52|51| 50] :gl [48]47]46]
[45]44]43]42]41]40[39[38[37]36] 35| 34]33]32[31]
[ — 1 [ ] | — ]
' - \ [30]29]28]27]26]25]24]23]22]21] 20] 19]18 [17]16]
[15]14[13[12h1fio] o] 8 7]6] 5] 43 ]2[1]
= =l L
i C230-K
C212 H
lo4]93]92]01]o0]89[s8]s7][86]85]84]83][82[81]80]79]78]77[76]75]74] 73] 5
FTS [72[71[70[69]68]67]66]65[64]63]62]6 1/60[59[58]57[56[55[54[53[52] 51]

[50ja9]48]a7]4a645]a4]a3]42

4
l41]40[39]38[37|36[35[34|33|32|31[30[ 29| 5

[28[27]26[25[24[23]22]21]20

[rofi8fi7[r6fr514]13[12[1afr0] o] 8] 7 |

ECM

SCMFL6127L
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SIGNAL WAVEFORM AND DATA  ezrsssa

FR 5. S CHB1.A VY

m [z0ON| |CURS | [HENO] [RECD] [MENU]|

Fig.1) FTS output signal at 50 C.The higher temperature rises, the lower signal voltage becomes.

LFIG242A

MONITOR SCANTOOL DATA  escoeee

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 DAT# 3154
i
% [BATTERY VOLTAGE 13.8 v
¥ |[FUEL PRESSURE MEASURED 31.8 HiPa
® [RplL PRESS, REGULATOR1 17.9 X
¥ |AIR MASS PERCYLINDER  474.8ng-st
% |WATER TEHP.SEMSOR 8.8 "C (g
LB FLUEL TEAPEHATURE
# |EGHE aCTUATOR 5.9 X
¥ |[ENGINE SPEED SENSOR 774 rpn
[Fix | [FuLL | |GRPH| |RCED|

Fig.1) Check if too high or low temperature is displayed.(too high or low temperature is abnormal value.)

SCMFL6232L

TERMINAL AND CONNECTOR INSPECTION  e2s7a00r

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.
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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.

[LJ|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 "Signal Circuit Inspection ".

SIGNAL CIRCUIT INSPECTION  eseessro
1. Check signal circuit voltage

1) 1G 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?

=S
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Go to "Component Inspection”.

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

COMPONENT INSPECTION  e74z683e

IG KEY "OFF", ENGINE "OFF"
Disconnect FTS connector.

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.

LFIG246A

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

=S

Go to "Verification of Vehicle Rapair"

Replace FTS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR esiszea0

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 ?

=S

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



DTC TROUBLESHOOTING PROCEDURES FL -185

System operates within specification.
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FUEL SYSTEM

IDTC P0183 FUEL TEMP SENSOR A CIRCUIT HIGH INPUT

COMPONENT LOCATION  eosrrens

Refer to DTC P0182.

GENERAL DESCRIPTION  e7sacais

Refer to DTC P0182.

DTC DESCRIPTION  esos0228

P0183 is set when the voltage above 4.912V - 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  essisa0

ltem Detecting Condition

Possible Cause

DTC Strategy ¢ Voltage monitoring

Enable Conditions * |G KEY "ON"

Threshold Value value.(above 4.912V)

* When output signal is above the maximum

Diagnostic Time e 2.0 sec.
Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit NO * Fuel temp. fixed at 85
e | o

* FTS circuit
« FTS component

SPECIFICATION  esionson

Refer to DTC P0182.

SCHEMATIC DIAGRAM  eag2soe0

Refer to DTC P0182.

SIGNAL WAVEFORM AND DATA  escorsas

Refer to DTC P0182.

MONITOR SCANTOOL DATA  Eiraeves

Refer to DTC P0182.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0182.

E63D6AEF
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SIGNAL CIRCUIT INSPECTION  erosaan1
1. Check signal circuit voltage

1) 1G 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?

=)

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 FTS connector and ECM connector.

3) Check continuity between FTS connector terminal 2 and ECM connector (C230-K) terminal 11.

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 FTS connector and ECM connector
3) IG KEY "ON"

4) Measure the voltage of terminal 2 of FTS connector.

Specification : 0.0V~0.1V

5) Is the measured resistance within the specification?
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M=)

Go to "Ground Circuit Inspection”.

Repair short to battery and go to "Verification of Vehicle Repair". .

GROUND CIRCUIT INSPECTION  eacasccr

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”.

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  e76rises

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.

LFIG246A
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4. Is the measured resistance at certain temperature within the specified resisance range at the temperature?
YES

Go to "Verification of Vehicle Rapair"

Replace FTS and go to "Verification of Vehicle Rapair"”.

VERIFICATION OF VEHICLE REPAIR esrsnorr

Refer to DTC P0182.
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IDTC P0192 FUEL RAIL PRESS. SENSOR-LOW INPUT

COMPONENT LOCATION  e73scooe

LFIG249A

GENERAL DESCRIPTION  eecisaso
RPS(Rail Pressure Sensor), consists of piezzo electric element, measures rail pressure inside of common rail. ECM

determines 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.

DTC DESCRIPTION  es720706

P0192 is set when RPS output voltage is below the minimum value of 0.254V for more than 0.2 sec.. This code is due to
the open in power circuit or the short to ground in signal circuit.

DTC DETECTING CONDITION  eesos2ie

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ Engine running
Threshold Value ¢ Output sinal below minimum value (below 0.254V)
Diagnostic Time * 0.2 sec. o
* RPS circuit
Fuel cut NO « RPS component
EGR Off NO ]
Fail Safe — * Rail press. Sensor value
Fuel Limit YES fixed at 330bar
Check YES
Lamp
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SPECIFICATION

EOAA2EF8

4.8V 't

4.5V ! i

Output
voltage

(V)

atidle : 1.3V (260bar)
0.5V —- -
0.2v
1800 bar

0 bar Pressure (bar)

EGNG0100
SCHEMATIC DIAGRAM  essroaso
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
RPS (C203) ECM (C230-A)
3 @ _GND Terminal Connected to Function
1 - 1 ECM C230-A (28) | Reference Voltage (+5V)
< _|Zp 128 - Reference Voltage (+5V) 2 ECM C230-A (43) RPS Signal
2 E3 - RPS Signal 3 ECM C230-A (8) Sensor Signal
[HARNESS CONNECTORS]
C230-A ~

[60[5958][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]

L [ ]

]

[30]2d28]27]26]25[24]23]22]21 20] 19]18]17]16]

[15[14[13]12h1fio] o8] 7]6] 5] 4|3 ]2]1]
1 1 1 1

=l

=l L

C230-K

[04]93]92]91]o0[s9]88]87]86[85]84]83]

82[81]80[79[78[77]76[75[74] 73]

[72]71]70l69]68]67|66l65/64]63]62]6 1]
1 J L J

l60[59]58[57]56/55[54]53[52] 51|
J

[50fa0]4g]47]46[45]a4]a3]42[41]4039

38[37|36[35[34[33[32|31[30[ 29]

[28[27]26[25[24]23]22]21 )01 9]18[1 7

16[15[14[13[12[11]10[ 9] 8] 7]

ECM

SCMFL6124L
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SIGNAL WAVEFORM AND DATA  e72pas0r

FR [ 1.8V 2688 mS

.|FI.H '| |PI'F|R.T| iFU.LLi |H.ELE.'| |.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.

LFIG251A

MONITOR SCANTOOL DATA  eeseseec

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", "INJ. PUMP REGULATOR","RAIL PRESS. REGULATORL1" parameter on
the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
FUEL PRESSURE .
MEASURED 27 + 5 Mpa above 75 Mpa press. increases
INJ. PUMP REGULATOR 34 + 3% 38 + 3% duty increases
RAIL PRESS. .
9 0
REGULATOR1 16 + 3% 45 + 3% duty increases
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1.2 CURBRENT DaATaA 1.2 CURBENT DaATA
158.8 | *FUEL PRESSURE HEASURED HPa 158.8 | *FUEL PRESSURE HMEASURED HFPa
27.1
Aa.Aa a.a
i88.8 IHJ. FUMP REGULATOR e 181.6 RAlIL PRESS. REGULATOR1 | X
34.1 Idle ldle
A.a A.A
[FIX | [FIx |
1.2 CURRENT DATA 1.2 CURRENT DaATA
158.8 | *FUEL PRESSURE MEASURED HMPa 158.8 | *FUEL PRESSURE HEASURED HPa
80.3 \( \L
a.a A.a
1868.8 INJ. PUMP REGULATOR x 181.6 BalIl PRESS,| REGULATOR1 X
acceleration acceleration
39.5 Lﬁ__ -
o e w J—’\—/
a.a A.8a
[FIx | [FIX |

Fig.2) Fuel pressure and Fuel pressure regulator valve data at idle.
Fig.3) Fuel pressure and Rail pressure regulator valve data at idle.
Fig.4) Fuel pressure and Fuel pressure regulator valve data at acceleration.
Fig.5) Fuel pressure and Rail pressure regulator valve data at acceleration.

LFIG375A

[G NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 34 +
3% duty at idle, duty rises to approx. 38% at acceleration to raise rail pressure.

The waveform of rail pressure regulator valve installed at common rail shows 16 + 3% duty at idle, duty rises to
approx. 45% at acceleration to raise rail pressure.

TERMINAL AND CONNECTOR INSPECTION  ercrsrss

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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[LJ| 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  es2ozess

1. 1G 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(C230-A) terminal 28. ]

SIGNAL CIRCUIT INSPECTION  Ea21037
1. Check signal circuit voltage

1) 1G 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”.
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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 RPS connector and ECM connector.

3) Check continuity between RPS 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  esoasess

1. Visual Inspection of RPS
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect RPS connector.
3) Check if corrosion or damage in RPS terminal is detected.
4) Check RPS mounting torque and oil leakage.

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) I1G 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”.
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5) Does RPS waveform look similar to standard "Signal Waveform  Data"?

YES

Go to "Verification of Vehicle Repair".

Replace RPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecasss

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 ?

M=)

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

System operates within specification.
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IDTC P0193 FUEL RAIL PRESS. SENSOR-HIGH INPUT

COMPONENT LOCATION  ezgecsas

Refer to DTC P0192.

GENERAL DESCRIPTION  ercosses

Refer to DTC P0192.

DTC DESCRIPTION  errrice2

P0193 is set when RPS output voltage is above the maximum value of 4.75V for more than 0.2 sec.. This code is due to
1) short to battery in signal circuit 2) open in signal circuit or 3) open in ground circuit.

DTC DETECTING CONDITION  eresase:

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions « Engine running
Threshold Value « Output signal above the maximum value(above 4.75V)
Diagnostic Time * 0.2 sec. o
* RPS circuit
Fuel cut NO + RPS component
EGR Off NO )
Fail Safe — * Rail press. Sensor value
Fuel Limit | YES fixed at 330bar
Check YES
Lamp

SPECIFICATION  esrepeso

Refer to DTC P0192.

SCHEMATIC DIAGRAM  epacesie

Refer to DTC P0192.

SIGNAL WAVEFORM AND DATA  eacozsan

Refer to DTC P0192.

MONITOR SCANTOOL DATA  esseic2o

Refer to DTC P0192.

TERMINAL AND CONNECTOR INSPECTION  e7secres

Refer to DTC P0192.
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POWER CIRCUIT INSPECTION  es2ocace
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 open between RPS connector terminal 1 and ECM connector(C230-A) terminal 28. ]

SIGNAL CIRCUIT INSPECTION  esaas233
1. Check signal circuit voltage

1) 1G 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 "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 RPS connector and ECM connector.

3) Check continuity between RPS connector terminal 2 and ECM connector (C230-A) terminal 43.

Specification : continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
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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. ]

3. Check short to battery in signal circuit
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 the measured resistance within the specification?

=)

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  eair7soc

1. IG 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".
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COMPONENT INSPECTION  Evco1145

1. Visual Inspection of RPS

1)
2)
3)
4)

5)

IG KEY "OFF", ENGINE "OFF".

Disconnect RPS connector.

Check if corrosion or damage in RPS terminal is detected.
Check RPS mounting torque and oil leakage.

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)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Connect RPS connector.
Connect an Oscilloscope to RPS connector terminal 2.

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  Data"?

=S

Go to "Verification of Vehicle Repair".

Replace RPS and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eaess14

Refer to DTC P0192.
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DTC P0201 CYLINDER 1-INJECTOR CIRCUIT/OPEN
DTC P0202 CYLINDER 2-INJECTOR CIRCUIT/OPEN
DTC P0203 CYLINDER 3-INJECTOR CIRCUIT/OPEN
DTC P0204 CYLINDER 4-INJECTOR CIRCUIT/OPEN

COMPONENT LOCATION  essasers

LFIG257A

GENERAL DESCRIPTION  eaerzrec

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 servo is applied. And injector solenoids is actuated by solenoid operating
voltage raised to 80V with the method of current control.

DTC DESCRIPTION  epszpcep

P0201/P0202/P0203/P0204 is set when no current is detected in injector power and control circuit at injector #1/2/3/4
operating condition. This code is due to open in injector circuit or open in injector component coil.

DTC DETECTING CONDITION  eei27aes

Item Detecting Condition Possible Cause
DTC Strategy e Current monitoring
Enable Conditions * IG KEY "ON"
Threshold Value * Open in injector circuit
Diagnostic Time * Immediately

* Open in injector circuit
Fuel cut NO * Injector component

EGR Off NO

, — * Open circuit of More than 2
Fail Safe Fuel Limit | YES injectors : Engine OFF

Check
Lamp

YES




FL -202 FUEL SYSTEM

SPECIFICATION  eesseac

Injector Operating
Current

Injector Component

Resistance Injector Control Type

Injector Operating Voltage

Peak current : 20+1A
0.330Q (20+1 ) 80V Hold in current : 12+1A Current control
Recharging current : 7A

SCHEMATIC DIAGRAM  eioszror

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Injector #1 (C237-1) ECM (C230-A) [Injector #1]
1 [16 - Injector #1 [High] Terminal Connected to Function
}IZ' XXXX 1 ECM C230-A (16) |  Injector #1 High side
2 [47 - Injector #1 [Low] 2 ECM C230-A (47) Injector #1 Low side
Injector #2 (C237-2) [Injector #2]
1 [2 - Injector #2 [High] Terminal Connected to Function
}IZ XXXX 1 ECM C230-A (2) Injector #2 High side
2 [31 - Injector #2 [Low] 2 ECM C230-A (31) Injector #2 Low side
Injector #3 (C237-3) [Injector #3]
1 [1 - Injector #3 [High] Terminal Connected to Function
XIZI XXXX 1 ECM C230-A (1) Injector #3 High side
2
[46 - Injector #3 [Low] 2 ECM C230-A (46) Injector #3 Low side
Injector #4 (C237-4) [Injector #4]
1 r . )
117 - Injector #4 [High] Terminal Connected to Function
X|Z|2 ] 1 ECM C230-A (17)|  Injector #4 High side
133 - Injector #4 [Low] 2 ECM C230-A (33) Injector #4 Low side
[HARNESS CONNECTORS]
60 5958H5§| 55 5453H51 50 9 48 4 46
45144143]42]41{40[39|38|37|36] 35/34| 33| 32|31
3029J28]27[26)25[24]|23]22] 2.
15|14/13|12f11{10{ 9] 8] 7|6
~ C230-K
C237-1,2,3,4 lo4]93[92]01]o0]89[s8]s7]86]85]84]83][82[81]80]7978]7 7[76]75[74] 73] 5
INJECTOR #1,#2,#3,#4 [72]71]70]69l68[67|66]65]64]63]62]6 1]60[59]58]57[56(55]|54]53[52 51 |
[ ] T ] ] T ] 3
[50]ao]48]a7]46|45la4]a3]42]41]40[39]38[37|36]35]34[33[32|31]30] 29]
[28[27]26[2524[23]22]21]20[1 9181 7[16[15]14[13[12[11]10] 9[8[ 7| L
- ECM

SCMFL6397L
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SIGNAL WAVEFORM AND DATA  erooszrs

at (N ECHY 6.5 CHBB.5UV B.1ns4 2~ HE )

Pl[ot |nject|on1 : Pl]ot |2|ect|on2 IMaln |nject|on

Zcu:\m Sx

[ %) [zoon] [curs] [mero] [RECD] [MENU] _m Izoonl |cuns| |nEno| |RECD| |HEHU| |

56 : 58PuS : 28Y 5A : 288uS : 28V

ngcm B B g 3oz & ngcm

5

Injecto C rrent wavef rm

R I T A fopreerd L T ]
| %Y [zoon] [curs] [mEno] [RECD] [MENU] | E%Y [zoon] [curs ] [rEno] [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)

LFIG259A

TERMINAL AND CONNECTOR INSPECTION 498200

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.

(L] 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  epoas2so

1. Check open in power circuit(High side)
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect injector connector and ECM connector.

3) [P0201] Check continuity between injector #1 connector terminal 1 and ECM connector (C230-A) terminal 16.
[P0202] Check continuity between injector #2 connector terminal 1 and ECM connector (C230-A) terminal 2.
[P0203] Check continuity between injector #3 connector terminal 1 and ECM connector (C230-A) terminal 1.
[PO204] Check continuity between injector #4 connector terminal 1 and ECM connector (C230-A) terminal 17.

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  esnozeos

1. Check open in control circuit(Low side)
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect injector connector and ECM connector.

3) [P0201] Check continuity between injector #1 connector terminal 2 and ECM connector (C230-A) terminal 47.
[P0202] Check continuity between injector #2 connector terminal 2 and ECM connector (C230-A) terminal 31.
[P0O203] Check continuity between injector #3 connector terminal 2 and ECM connector (C230-A) terminal 46.
[P0O204] Check continuity between injector #4 connector terminal 2 and ECM connector (C230-A) terminal 33.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

Go to "Component Inspection”.



DTC TROUBLESHOOTING PROCEDURES FL -205

Repair open in injector #1 control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ezs144p3
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 : 0.33Q (20 )

iz

— L

U

@

4) Is the measured resistance(of injector solenoid) within the specification?

EGNGO08I

=S

Go to "Verification of Vehicle Repair".

Replace injector and go to "Verification of Vehicle Repair".

(L] NOTE

Replacing injectors, peculiar IQA code of each injector should be inputted to ECM
Perform this process using "INJECTOR CORRECTION" function on scantool, Refer to P1670, P1671 for more de-
tailed information.

VERIFICATION OF VEHICLE REPAIR  esonoass

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 ?

=S

Go to the DTC guide of recorded NO. in Scantool.
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System operates within specification.
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IDTC P0231 ELECTRIC FUEL PUMP RELAY-OPEN OR SHORT CIRCUIT |

COMPONENT LOCATION  eseasess

Main Relay

SCMFL6503L

GENERAL DESCRIPTION  esspscs

Vain pump type fuel pump which is driven by electric motor is applied to this vehicle. Fuel pump which is installed inside of
fuel tank supplies fuel to high pressure pump. ECM controls Fuel pump relay to supply power to low pressure fuel pump.
The relay operates for 1.5 sec. for the diagnosis fuel pump relay at IG KEY ON, then if engine speed above 45rpm is
detected by CKPS, relay turns ON and fuel is supplied to high pressure pump.

DTC DESCRIPTION  ezsieoea

P0231 is set when no current or excessively low current is detected in fuel pump relay control circuit for more than 1 sec.
at Fuel pump relay ON condition. This code is due to open or short to ground in glow relay control circuit or internal open
in Fuel pump relay component.

DTC DETECTING CONDITION  ezasaceo

Item Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring

* IG KEY "ON" (monitoring only performed within

Enable Conditions ) "
relay operating condition)

Threshold Value « Short to GND, Wiring open
Diagnostic Time + 1.0 sec. * Fuel pump relay control
circuit
Fuel cut NO + Fuel pump relay component
EGR Off NO
Fail Safe Fuel Limit | NO

Check NO
Lamp
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SPECIFICATION  erspece2

Relay Coil Resistance Motor Type Pumping Pressure

85+10Q (20 ) Electric motor type vein pump 4 -5 bar

SCHEMATIC DIAGRAM  essoenoe

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
E/R FUSE & RELAY BOX ——— 22 Fuel pump
et SIS : ECM (C230-A) Terminal Connected to Function
' Fuel pump relay ; 1 15A FUEL PUMP FUSE | Fuel pump power (INPUT)
: 2 F22 Terminal 4 Fuel pump power (OUTPUT)
1
o/c 2 : ,
: 3 C230-A Terminal 45 Fuel pump relay control
5 3 H r
* 145 Fuel pump relay 4 R -
: control
' 5 10A SENSOR #1 FUSE | Fuel pump relay coil power

Main relay power

HOT at all times
(15A FUEL PUMP FUSE)

30]29|28]27]26|25|24]|23|22{ 2.
15)14)13|12)1110] 9[8[ 7|6
[

[o4]93[92]o1]o0]89[s8]s7]86]85]84]83[82[81]80[7978]77[76]75]74] 73] 515
F22 |72|71|70|69|68|67|66|65|64|63|62|61 60|59|58|57|56|55|54|53|52| 51|

Fuel pump relay terminal Fuel pum 413
pump y pump |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[2524[23]22]21]20[19]18]1 7]16[15]14[13[12[12]10[ 9[8[ 7|

ECM

SCMFL6398L

TERMINAL AND CONNECTOR INSPECTION  essrcone

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.

(L] 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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M=)

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

Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  eserasre
1. Check Relay coil power circuit voltage

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

2) Disconnect fuel pump relay.

3) Measure the voltage of fuel pump relay connector terminal 1.

Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

=)

Go to "2. Check Fuel pump motor power(Input) voltage" as follows.

Repair open in E/R FUSE  RELAY BOX Main relay component or related circuit and go to "Verification of

Vehicle Repair".
2. Check Fuel pump motor power(Input) voltage
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect fuel pump relay.
3) IG KEY "ON".

4) Measure the voltage of fuel pump relay connector terminal 5.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

=S

Go to "Control Circuit Inspection”.

Repair EER FUSE  RELAY BOX 15A FUEL PUMP FUSE and related circuit and go to "Verification of Vehicle

Repair".

CONTROL CIRCUIT INSPECTION  eaz67rsa

1. Check short to ground in control circuit
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1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect fuel pump relay.
3) IG KEY "ON".

4) Measure the voltage of fuel pump relay connector terminal 3.

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".
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) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect fuel pump relay and ECM connector.

3) Check continuity between fuel pump relay connector terminal 3 and ECM connector (C230-A) terminal 45.

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  eceaiasr
1. Check fuel pump relay component coil resistance
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect glow relay.

3) Measure the resistance of glow relay component coil.

Specification : 955 Q (20 )
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SCMFL6418L

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".
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 )

e o —T|

B+

SCMFL6419L

5) Is the measured resistance within the specification?
YES

Go to "Verification of Vehicle Repair”.
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Replace glow relay and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  erar9818

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 P0232 ELECTRIC FUEL PUMP RELAY-SHORT CIRCUIT

COMPONENT LOCATION  ecsszesr

Refer to DTC P0231.

GENERAL DESCRIPTION  eaez61es

Refer to DTC P0231.

DTC DESCRIPTION  epossso

P0232 is set when excessive voltage is detected in Fuel pump relay control circuit for more than 1 sec. at Fuel pump relay
ON condition. This code is due to short to battery in Fuel pump relay control circuit.

DTC DETECTING CONDITION  ersn2an

Item Detecting Condition Possible Cause

DTC Strategy » Voltage monitoring

« |G KEY "ON" (monitoring only performed within

Enable Conditions . -
relay operating condition)

Threshold Value ¢ short to battery
Diagnostic Time + 1.0 sec. * Fuel pump relay control
circuit
Fuel cut NO + Fuel pump relay component
EGR Off NO
Fail Safe Fuel Limit NO
Check NO
Lamp

SPECIFICATION  essz00r7

Refer to DTC P0231.

SCHEMATIC DIAGRAM  eosiasca

Refer to DTC P0231.

TERMINAL AND CONNECTOR INSPECTION  eossrrce

Refer to DTC P0231.

POWER CIRCUIT INSPECTION  &1749803
1. Check Relay coil power circuit voltage

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

2) Disconnect fuel pump relay.

3) Measure the voltage of fuel pump relay connector terminal 1.
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Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?
YES

Go to "2. Check Fuel pump motor power(Input) voltage" as follows.

Repair open in E/R FUSE  RELAY BOX Main relay component or related circuit and go to "Verification of
Vehicle Repair".

2. Check Fuel pump motor power(Input) voltage
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnect fuel pump relay.
3) IG KEY "ON".

4) Measure the voltage of fuel pump relay connector terminal 5.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

Go to "Control Circuit Inspection”.

Repair EJlR FUSE RELAY BOX 15A FUEL PUMP FUSE and related circuit and go to "Verification of Vehicle
Repair”.

CONTROL CIRCUIT INSPECTION  eprgeans
1. Check short to ground in control circuit

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

2) Disconnect fuel pump relay.

3) IG KEY "ON".

4) Measure the voltage of fuel pump relay connector terminal 3.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection”.
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When no value is detected : Go to "2. Check open in control circuit".
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 fuel pump relay and ECM connector.

3) Check continuity between fuel pump relay connector terminal 3 and ECM connector (C230-A) terminal 45.

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  e2ansser

1. Check fuel pump relay component coil resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect glow relay.

3) Measure the resistance of glow relay component coil.

Specification : 9545 Q (20 )

SCMFL6418L

4) Is the measured resistance within the specification?

YES

Go to "2. Check glow relay component operation" as follows.
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Replace glow relay and go to "Verification of Vehicle Repair".

2. Check glow relay component operation
1) 1G 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+

SCMFL6419L
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  ess20600

Refer to DTC P0231.
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IDTC P0234 TURBO/SUPER CHARGER OVERBOOST CONDITION

COMPONENT LOCATION  eooepszs

VGT Control Solenoid Valve BPS & IATS #2

SCMFL6500L

GENERAL DESCRIPTION  esiesso2

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 generation.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 actuator duty to maintain optimum state of air compression.

DTC DESCRIPTION  esossssr

P0234 is set when real boost pressure is much higher than target boost pressure for more than 12 sec. at above 1750RPM
and 22mg/hub of fuel injection quantity. This code is due to poor connection of VGT solenoid valve vacuum hose, vacuum
leakage, clogging, VGT turbo charger component failure.

DTC DETECTING CONDITION  esesnanc

Item Detecting Condition Possible Cause

DTC Strategy « Signal monitoring

» Engine running(at above 1750RPM and 22mg/hub

Enable Conditions of fuel injection quantity)

* Real boost press. is much higher than

target boost press. * VGT solenoid component
* VGT vacuum line

Threshold Value

Diagnostic Time * 12 sec. « VGT turbo charger
Fuel cut NO component
EGR Off YES
Fail Safe Fuel Limit | YES
e | s
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SPECIFICATION

E920E0BD

VGT actuator component
resistance

VGT actuator operating Hz

VGT actuator operating duty

14.7 ~ 16.1Q (20 )

300Hz

76% atidle, decreases as accelerating

SCHEMATIC DIAGRAM

EE260480

[CIRCUIT DIAGRAM]

VGT (C282)

ECM (C230-K)

[CONNECTION INFORMATION]

],

[HARNESS CONNECTORS]

»  Main Relay

/‘\/’\
1241

[

C282

VGT CONTROL SOLENOID VALVE

EQ - Valve Control

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 ECM C230-K (29) Valve Control
C230-A
= = I

o

o

[60[5958]57[5655[54]53[52[51 50[49] 48] 47] 46]

|45]44]43[42]a1]a0[39]38[37]36] 35]34] 33]32] 31

[

] ]

[30

20]28]27]26]25[24]23]22[21] 20 19]18]17]16]

[15

1413[12fi1fiof o8 7[6]5[4[3[2]1]
! 1 1 1

=

C230-K

= U

lo4]a3[o2]91]o0]89[s8]87[86]85]84]83[82]81]80]7o[78]77][76]75][74] 73] 515

|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|4l|40|39 38|37|36|35|34|33|32|31|30| 29]

[28[27]262524[23[22]21]20[19]18]1 7[16[15]14]13]12[11]10] 9[8[ 7|

ECM

SCMFL6136L
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SIGNAL WAVEFORM AND DATA  exsezrs

FR MR z.0v S CHEBES.AV FE [l 2.6V S CHES.@V
MIN: 71.5mU AVE: 3.9 V MAX: 15.3 V MIN: 71.5mV AVE: 8.2 U HAX: 15.2 V

FREQ: 383.83 H= DUTY: 25 %

o,

FEEQ: 3A3.83 H= DUTY: 54 %

. -t

| B2 [zoon] [curs | [mEMo] [RECD] [MENU |_ES%) [zoon] [curs] [MEMo] [RECD] [MENU] |

Fig.1) VGT actuator output waveform at 76% duty( (-)duty ). Duty decreases as boost pressure increases.
Fig.2) VGT actuator duty( (-)duty ) decreases as accelerating.

LFIG369A

MONITOR SCANTOOL DATA  ewrrcesc

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 : approx. 76%) at idle

1.2 CUEREMT DATA B1465 1.2 CURRENT DATA
i 10861, 8 | =UGT I'I'E'l"lll'ﬂ'l:llll F.
FUEL FEESSUBE HEASURED 21.8 HPa |® F— =
FUEL PRESS.S<POINT 32,4 HPa [ .
[76.1 | e —
il WSS PERCYLINDER 474, Brgtat
EGR ACTUATOR 5.9 ¥ A
ACCEL PEDAL SEMSOR 0 T3 35888 | BOOST PRESSURE SEMSOR  hPa
BOGST PRESGUIRE SENSORE 1843 hPa
LT ACTUATOR 7.6 % ig43 | /B
ENGIME SPEED SEMSOR 774 rpn v = ,
v A.8
Fi# | |[PaRt||Full]| | HELP) |GRPH| | RCRD| [Fis |

Figl) 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 and boost pressure at acceleration is shown . 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 approx. 45%, then if RPM drops to idle range, duty returns to 76%.

SCMFL6253L
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TERMINAL AND CONNECTOR INSPECTION  ezipses

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.

[LJ| 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 "Component Inspection"”.

COMPONENT INSPECTION  esrer20a
1. Check VGT actuator component resistance
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect VGT actuator connector.

3) Measure the resistance between VGT actuator component terminal 1 and 2.

Specification : 14.7 ~ 16.1Q (20 )

1 2
D=(=(
=

4) Is VGT actuator component resistance within the specification?

LFIG373A

YES

Go to "2.Check VGT actuator operation” as follows.

Replace VGT actuator and go to "Verification of Vehicle Repair".
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2.

Check VGT actuator operation

1)
2)
3)

4)

IG KEY "ON", ENGINE "ON".
Check that VGT actuator operating duty is 76% after warming engine up.
Check if vacuum generates after disconnecting VGT valve vacuum hose.

Check if vacuum generates when decelerating after rapid acceleration (Vacuum must not generates, correct VGT
actuator operating duty is 45%).

Specification : VGT actuator duty 76% : vacuum generates

VGT actuator duty 45% : vacuum does not generate

YES

Go to "Verification of Vehicle Repair".

Replace VGT actuator and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR 730006

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 ?

M=)

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  epagssss

VGT Control Solenoid Valve BPS & IATS #2

SCMFL6500L

GENERAL DESCRIPTION  ensi7743

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  eccesezs

P0237 is set when the voltage below 0.2V - mimimum output voltage of BPS - is detected for more than 2 sec.. This code
is due to open in power circuit or short to ground in signal circuit.

DTC DETECTING CONDITION  earssscc

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ IG KEY "ON"
Threshold Value ¢ OQutput signal below minimum value(below 200mV)
Diagnostic Time * 2 sec. o
* BPS circuit
Fuel cut NO « BPS component
EGR Off YES o
Fail Safe — * Boost pressure is fixed
Fuel Limit YES at 1000 hpa.
Check YES
Lamp

SPECIFICATION  esscop22

Pressure [Kpa] 20 100 190 250
Output voltage [V] 0.4+£0.077 1.878+0.063 3.541+0.063 4.650+0.077
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SCHEMATIC DIAGRAM  eossopars

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
BPS & IATS #2 (C283) ECM (C230-A)
_|Z [53 - IATS #2 Signal Terminal Connected to Function
4 - 1 ECM C230-A (40) BPS Signal
[23-GND
2 ECM C230-A (13) | Reference Voltage (+5V)
<——|ZP 2 [13 - Reference Voltage (+5V) 3 ECM C230-A (53) IATS #2 Signal
1 [40 - BPS Signal 4 ECM C230-A (23) Sensor ground
C230-A
[HARNESS CONNECTORS] — — -

[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] 18] 17]16]
[15]14[28]12h 1ol o8] 7[6[5] 4 [3]2]1]
! 1 1 1

== = L
C230-K

—

0000 '

c283 [04]a3]o2]o1]o0]so[8ele7]eeles[e4ls3]s2[s1lsol7al78[77]76[75[74] 73] [T
[72[71]70]69]68]67[66]65]64]63l62[6 1]60[59]58[57]56[55[54]53[52[ 51]
1 J L J J L ]

BPS & IATS #2 [50lao[48]47]46]4s[aa]as]42]41]40[39]38[37|36[35[34]33]32[31[30] 29]
[28[27]26]25]24]23[22]21 2019181 7[16[15]14[13[12]11]10[ 9[8[ 7|

ECM

SCMFL6118L

SIGNAL WAVEFORM AND DATA  ersereic

FR MR 1ev LIPS cHBB.5U

[ R [zoon] [EIES [riEvo] [RECD] [rEnu]

Figl). This is the waveform of BPS as accelerating from idle state. Signal voltage rises as accelerating.

LFIG208A

MONITOR SCANTOOL DATA  eeerscer

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 PRESSURE SENSOR" parameter on the Scantool.

Specification : 1000hpa + 100hpa(VGT actuator : approx. 76%) at idle

1.2 CUERENT DATA #1565 1.2 CUERENT DATA
i 188, 8 | MUGT ACTUATOR %
FlIEL. PERESSUEE HEASURED 31.8H HPa - ...'. . =
FUEL PRESS.S<POINT 2.4 MPa e 1 I
AR MAEE PERCYLINDER  474.Amg<at -2 | »
EGH nCTUNTOR 5.9 X A8
NCCEL PEDRL SEMSOHR B.8 X |3588_A| BOOST PRESSURE SENSOR hFa
BOOST FRESSIRE SEHE0E 1843 hPa
UGT ACTUATOR 7.6 % [i843 | I_,.-"'n_ -
ENGINME SPEED SFEMEO0H T4 rpa ¢ s S
L A.8
Fir | |PalT | [FULL| | HELP! {GEPH | | RCRD| [Fis |

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

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

Fig.2) VGT actuator duty and boost pressure at acceleration is shown . 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 approx. 45%, then if RPM drops to idle range, duty returns to 76%.

TERMINAL AND CONNECTOR INSPECTION «

1.

3.

E30EC4D

SCMFL6253L

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”.
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POWER CIRCUIT INSPECTION  essssaer
1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect BPS connector.

3. 1G 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  eeeopor
1. Check signal circuit voltage

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

2) Disconnect BPS connector.

3) IG KEY "ON"

4) Measure the voltage of BPS 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 BPS connector and ECM connector.

3) Check continuity between BPS connector terminal 1 and chassis ground.

Specification : Discontinuity (Infinite Q )

4) Is the measured resistance within the specification?
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M=)

Go to "Component Inspection”.

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

COMPONENT INSPECTION  eogessor

1. 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

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.

If any problem is not detected after checking connecting condition of VGT actuator vacuum hose and VGT
actuator operating states(refer to "Component Inspection" of P0048 ), VGT actuator variable controlling part is
considered to be 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".
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Go to "3. BPS Waveform inspection”.

3. BPS Waveform inspection
1) IG KEY "ON", ENGINE "OFF".
2) Connect BPS.
3) Connect Oscilloscope to BPS connector terminal 1.

4) Monitor the waveform at idle and acceleration.

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  espooene

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 P0238 BOOST PRESSURE SENSOR CIRCUIT HIGH INPUT

COMPONENT LOCATION  eserceee

Refer to DTC P0237.
GENERAL DESCRIPTION  e7spscoc

Refer to DTC P0237.

DTC DESCRIPTION  eesosacs

P0238 is set when the voltage above 4.9V - maximum output voltage of BPS - is detected for more than 2 sec.. This code
is due to 1) short to battery or open in signal circuit or 3) open in ground circuit.

DTC DETECTING CONDITION  errosess

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions * IG KEY "ON"
Threshold Value ¢ Output signal above maximum value(above 4.9V)
Diagnostic Time e 2 sec. o
* BPS circuit
Fuel cut NO « BPS component
EGR Off YES o
: — * Boost pressure is fixed
Fail Safe Fuel Limit | YES at 1000 hpa.
Check NO
Lamp

SPECIFICATION  esscseor

Refer to DTC P0237.

SCHEMATIC DIAGRAM  epepsaco

Refer to DTC P0237.

SIGNAL WAVEFORM AND DATA  ecossssa

Refer to DTC P0237.

MONITOR SCANTOOL DATA  essoeoce

Refer to DTC P0237.

TERMINAL AND CONNECTOR INSPECTION  esaoessc

Refer to DTC P0237.
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POWER CIRCUIT INSPECTION  eeogoace
1. 1G KEY "OFF", ENGINE "OFF".

2. Disconnect BPS connector.

3. 1G 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  eossp1as
1. Check signal circuit voltage

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

2) Disconnect BPS connector.

3) IG KEY "ON"

4) Measure the voltage of BPS connector terminal 1.

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 BPS connector and ECM connector.

3) Check continuity between BPS connector terminal 1 and ECM connector (C230-A) terminal 40.

Specification : continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
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M=)

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

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

GROUND CIRCUIT INSPECTION  esz01400

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?

=)

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  esssra16
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?

=S

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
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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.

If any problem is not detected after checking connecting condition of VGT actuator vacuum hose and VGT
actuator operating states(refer to "Component Inspection” of P0048 ), VGT actuator variable controlling part is
considered to be 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.

Specification : Refer to "Signal Waveform Data" of "General Information™.

5)

Is BPS waveform displayed correctly?
=S

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  esssoor:

Refer to DTC P0237.
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DTC P0252 FUEL PRESSURE REGULATOR VALVE CIRCUIT OVER
CURRENT

COMPONENT LOCATION  ersesrer

)

P
TP b k 7@
'15,,//' ‘”(j

ONe, / 0
X 8 X

% N F@Prjessufrjej “

m Regulator Valve F13

LFIG394A

GENERAL DESCRIPTION  esasei4e

Fuel Pressure Regulator Valve(FPRV) is integrated with high pressure pump and controls common rail pressure as reg-
ulating 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 valve operating current(with the method of duty-control) using
RPCV signal, RPM and APS signal.The lower Fuel pressure regulator valve current is, the more fuel is supplied to com-
mon 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 metering unit current
becomes "0", as if there is open spot in Fuel metering unit 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  ecesssio

P0252 is set when excessive current in control circuit of Fuel metering unit(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 metering unit internal short.

DTC DETECTING CONDITION  esorssrs

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"
Threshold Value e Short to battery (control circuit in FPRV)
Diagnostic Time » 0.22 sec. o
e FPRV circuit
Fuel cut NO » FPRV component
EGR Off NO
Fail Safe Fuel Limit | YES
Check YES
Lamp
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SPECIFICATION 4852084

Rail pressure regulator valve resistance

Operating frequancy

2.9 ~ 3.15Q (20 )

185 Hz

SCHEMATIC DIAGRAM  esasrzer

[CIRCUIT DIAGRAM]
FUEL PRESSURE ECM (C230-A)

REGULATOR VALVE(C228)
2 EQ - Valve Control

X : 1 Eg - Power Supply

[HARNESS CONNECTORS]

[CONNECTION INFORMATION]

Terminal Connected to Function

1 ECM C230-A (19)

Battery Voltage (B+)

2 ECM C230-A (49)

Valve Control

C230-A

[ [

[60]5958]57]56]55[54]53[52[51]50[49] 48[ 47] 46]

[45]44]a3]42[41]40[39[38[37[36] 35| 34 33[32]31]

[30

29]28]27]26[25]24]23[22]21] 20] 19] 18] 17

16|

[15

141312i1fiof o8] 7[6[5[4[3]2]1]
[l 1 1 [

=l
C230-K

=l

[94]93]92]91]o0[s9]88[87][86[85]84]83]

s2[slsol7ol78l77[7e[75[74] 73] 5T

FUEL PRESSURE REGULATOR VALVE [72]71]70le9l68]67]66]65]64]63]62]6 1]

l60[59[58]57]56]55[54|53[52] 51|

[ ] [ ]
[50[a0]4g]47]46[45]a4a3]42[41]40B9

] [ ]
38[37[36[35[34[33[32[31]30[ 29]

[28[27]26[25[24[23]22]21]0[10[18 |17

16[15[14[13[12[11]10[ 98] 7|

ECM

SIGNAL CIRCUIT INSPECTION  easseor2

FR MIEEEE z.8nS CHBBASU FR

MIN: 137.6mV AVE: 18.2 U HMaK: 15.5 V MIN: 137.6mY AVE:

SCMFL6128L

FMINEEN 26nS CHBB.5UV

9.6 V Hax: 15.5 V

FREQ: 196.88 H= DUTY: 66 %

FEEQ: ZA4.88 H= DUTY: 68 2

Fig.1) Waveform of fuel pressure regulator valve at idle. It shows approx. 34% duty( (-)duty ).
Fig.2) Waveform of fuel pressure regulator valve as accelerating. approx. 38% duty( (-)duty ) is outputted as engine load increases.

m [zoon] [ CURS | [MEMO] [RECD] [MENU | m [zoom| |CURS | [MENO] [RECD] [MENU]| |

LFIG396A
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MONITOR SCANTOOL DATA  eosesise

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", "INJ. PUMP REGULATOR","RAIL PRESS. REGULATORL1" parameter on

the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
FUEL PRESSURE .
+
MEASURED 27 + 5 Mpa above 75 Mpa press. increases
INJ. PUMP REGULATOR 34 + 3% 38 £ 3% duty increases
RAIL PRESS. .
+ 30 + 39
REGULATOR1 16 £+ 3% 45 + 3% duty increases
1.2 CURRENT DATA 1.2 CURRENT DaATnA
158.8 | ¥*FUEL PRESSURE HMEASURED HFa 158.8 | *FUEL PRESSURE HEASURED HPa
2.1
8.8 8.8
188.8 | INJ.PUMP REGULATOR 2 181.6 | BAIL PRESS. REGULATORL | %
idle dle
,_,______h_/-‘\m/a/{\«_—__ﬁ_ = ﬂ
8.8 a.8 —
[Fix | [FIx |
1.2 CURRENT DaATA 1.2 CUBRENT DaATA
1568.8 | *FUEL PRESSURE HEASURED HPa 158.8 | *FUEL PRESSUBRE MEASURED HMPa
\r ”\’—A
8.8 8.8
1688. 8 INJ. PUMF REGULATOR % 181.6 Rall PRESS) REGULATOR1 X
acceleration acceleration
L
W w ‘/—/\_/\—'—-
8.8 8.8
[FIX | [FIx |

Fig.2) Fuel pressure and Fuel pressure regulator valve data at idle.
Fig.3) Fuel pressure and Rail pressure regulator valve data at idle.

Fig.4) Fuel pressure and Fuel pressure regulator valve data at acceleration.
Fig.5) Fuel pressure and Rail pressure regulator valve data at acceleration.

LFIG375A
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[LJ|NoTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 34 +
3% duty at idle, duty rises to approx. 38% at acceleration to raise rail pressure.

The waveform of rail pressure regulator valve installed at common rail shows 16 + 3% duty at idle, duty rises to
approx. 45% at acceleration to raise rail pressure.

TERMINAL AND CONNECTOR INSPECTION  esor1021

1.

3.

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.

(L] 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  ezreg107

Check power circuit voltage

1) IG KEY "OFF", ENGINE "OFF"
2) Disconnect FPRV connector.
3) IG KEY "ON"

4) Measure the voltage of FPRV connector terminal 1.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

Go to "Control Circuit Inspection™.
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Repair open between FPRV connector terminal 1 and ECM connector(C230-A) terminal 19 and go to "Veri-
fication of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  e1128ars
1. Check monitoring voltage in control circuit

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect FPRV connector.

3) IG KEY "ON"

4) Measure the voltage of FPRV 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 FPRV and ECM connector.

3) Check continuity between FPRV connector terminal 2 and ECM connector (C230-A) terminal 49.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
YES
Repair short to ground in FPRV control circuit and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  eazsrn
1. Check FPRV component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect rail pressure regulator valve connector.

3) Check FPRV component resistance.
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Specification : 2.9 ~ 3.15Q (20 )

EGNGO08I

4) Is FPRV 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 es2sare7

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  eocisaic

Refer to DTC P0252.

GENERAL DESCRIPTION  esireee

Refer to DTC P0252.

DTC DESCRIPTION  escreana

P0253 is set when "0"A in control circuit of Fuel metering unit(integrated with high pressure pump) is detected for more
than specified duration. This code is due to open or short to ground in control circuit or Fuel metering unit internal open.

DTC DETECTING CONDITION  eaes7seo

ltem Detecting Condition Possible Cause

DTC Strategy ¢ Voltage monitoring
IG KEY "ON"

e Short to GND - 0.28 sec.
« Wiring open - 0.22 sec.

L]

Enable Conditions

Threshold Value

Diagnostic Time * Refer to threshold value « EPRV circuit
Fuel cut NO  FPRV component
EGR Off NO
Fail Safe Fuel Limit | YES
Check YES
Lamp

SPECIFICATION  eossorsr

Refer to DTC P0252.

SCHEMATIC DIAGRAM  eercsoen

Refer to DTC P0252.

SIGNAL CIRCUIT INSPECTION  e77eaess

Refer to DTC P0252.

MONITOR SCANTOOL DATA  eaizseos

Refer to DTC P0252.

TERMINAL AND CONNECTOR INSPECTION  essscace

Refer to DTC P0252.
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POWER CIRCUIT INSPECTION  ei7erers
1. Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect FPRV connector.

3) IG KEY "ON"

4) Measure the voltage of FPRV 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 FPRV connector terminal 1 and ECM connector(C230-A) terminal 19 and go to "Veri-
fication of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eociscez
1. Check monitoring voltage in control circuit

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

2) Disconnect FPRV connector.

3) IG KEY "ON"

4) Measure the voltage of FPRV 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) IG KEY "OFF", ENGINE "OFF"
2) Disconnect FPRV and ECM connector.

3) Check continuity between FPRV connector terminal 2 and ECM connector (C230-A) 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 FPRV control circuit and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  esonea1
1. Check FPRV component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect rail pressure regulator valve connector.

3) Check FPRV component resistance.

Specification : 2.9 ~ 3.15Q (20 )

4) Is FPRV component resistance within the specification?
=S

Go to "Verification of Vehicle Repair".

Replace High pressure pump ass'’y and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ersrazes

Refer to DTC P0252.

EGNGOO08I
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IDTC P0254 FUEL PRESSURE REGULATOR VALVE CIRCUIT HIGH

COMPONENT LOCATION  esearozs

Refer to DTC P0252.

GENERAL DESCRIPTION  ercorsis

Refer to DTC P0252.

DTC DESCRIPTION  erossact

P0254 is set when excessive current in power circuit of Fuel metering unit(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 metering unit internal short.

DTC DETECTING CONDITION  e7essrn

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ |G KEY "ON"

« Short to battery (power circuit in fuel pressure

Threshold Value
regulator valve)

Diagnostic Time * 0.22 sec. « FPRV circuit
Fuel cut NO * FPRV component
EGR Off NO
Fail Safe Fuel Limit | YES
e | v

SPECIFICATION  e47a73an

Refer to DTC P0252.
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SCHEMATIC DIAGRAM

E93891D0

[CIRCUIT DIAGRAM]

FUEL PRESSURE
REGULATOR VALVE(C228)
2

ECM (C230-A)

[CONNECTION INFORMATION]

],

[49 -
149 Valve Control

EQ - Power Supply

[HARNESS CONNECTORS]

FUEL PRESSURE REGULATOR VALVE

Terminal Connected to Function
1 ECM C230-A (19) Battery Voltage (B+)
2 ECM C230-A (49) Valve Control
C230-A
1 1

o

o

[60[5958]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]18]17]16]

[15

14[13[12f11j10] 9] 8]
[l [l

7]6]5]4]3[2]1]
[ Im

=

=
C230-K

[o4]o3]92[o1]00]so]88]s7]s6]s5]84]83]82[81[80]79]78]77]76]75]74] 73]

[72]71]70l69]68]67]66]65[64]63]62|6 1]60]59]58]57]56[55]54]53]52] 51|
1 J ] J L ]

L
[50ao]4g]a7|4slaslaalas|42]41|40[39]38]37|36]35[34(33]32|31[30] 29]

[28[27]26]25]24]23[22]21 019181 7[16]15[14[13[12]11]10] 98] 7|

ECM

SIGNAL CIRCUIT INSPECTION

Refer to DTC P0252.

MONITOR SCANTOOL DATA

Refer to DTC P0252.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0252.

POWER CIRCUIT INSPECTION
1. Check power circuit voltage
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect FPRV connector.

3) IG KEY "ON"

E1D2EDO3

E65CD8C3

EF6C7AC2

4) Measure the voltage of FPRV connector terminal 1.

EE35ED47

SCMFL6128L

specification : 11.5V~13.0V
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5) Is the measured voltage within the specification?

YES

Go to "Control Circuit Inspection”.

Repair open between FPRV connector terminal 1 and ECM connector(C230-A) terminal 19 and go to "Veri-
fication of Vehicle Repair”.

CONTROL CIRCUIT INSPECTION  essessn
1. Check monitoring voltage in control circuit

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect FPRV connector.

3) IG KEY "ON"

4) Measure the voltage of FPRV 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) IG KEY "OFF", ENGINE "OFF"
2) Disconnect FPRV and ECM connector.

3) Check continuity between FPRV connector terminal 2 and ECM connector (C230-A) terminal 49.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
YES

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

Repair open in FPRV control circuit and go to "Verification of Vehicle Repair".
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COMPONENT INSPECTION  e7os105e
1. Check FPRV component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect rail pressure regulator valve connector.

3) Check FPRV component resistance.

Specification : 2.9 ~ 3.15Q (20 )

ilz)

— LT

U

@

4) Is FPRV 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  esporass

Refer to DTC P0252.

EGNGO008I
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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  erecrria

LFIG257A

GENERAL DESCRIPTION  eeseoras

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 servo is applied. And injector solenoids is actuated by solenoid operating
voltage raised to 80V with the method of current control.

DTC DESCRIPTION  esirsrrs

P0262/P0265/P0268/P0271 is set when 1)short between injector power circuit(High side) and control circuit(Low side) or
2)short between control circuit(Low side) and battery occurs at injector #1/2/3/4 operating condition.

DTC DETECTING CONDITION  essrs210

Item Detecting Condition Possible Cause
DTC Strategy e Current monitoring
Enable Conditions * IG KEY "ON"
Threshold Value » Highside short to Lowside, Lowside short to battery
Diagnostic Time * Immediately

» Short in injector circuit
Fuel cut YES * Injector component

EGR Off NO

, — * Open circuit of More than 2
Fail Safe Fuel Limit NO injectors : Engine OFF

Check
Lamp

YES
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SPECIFICATION  ezesooca

Injector Operating
Current

Injector Component

Resistance Injector Control Type

Injector Operating Voltage

Peak current : 20+1A
0.330Q (20+1 ) 80V Hold in current : 12+1A Current control
Recharging current : 7A

SCHEMATIC DIAGRAM  essoinss

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Injector #1 (C237-1) ECM (C230-A) [Injector #1]
1 [16 - Injector #1 [High] Terminal Connected to Function
}IZ' XXXX 1 ECM C230-A (16) |  Injector #1 High side
2 [47 - Injector #1 [Low] 2 ECM C230-A (47) Injector #1 Low side
Injector #2 (C237-2) [Injector #2]
1 [2 - Injector #2 [High] Terminal Connected to Function
}IZ XXXX 1 ECM C230-A (2) Injector #2 High side
2 [31 - Injector #2 [Low] 2 ECM C230-A (31) Injector #2 Low side
Injector #3 (C237-3) [Injector #3]
1 [1 - Injector #3 [High] Terminal Connected to Function
XIZI XXXX 1 ECM C230-A (1) Injector #3 High side
2
[46 - Injector #3 [Low] 2 ECM C230-A (46) Injector #3 Low side
Injector #4 (C237-4) [Injector #4]
1 r . )
117 - Injector #4 [High] Terminal Connected to Function
X|Z|2 ] 1 ECM C230-A (17)|  Injector #4 High side
133 - Injector #4 [Low] 2 ECM C230-A (33) Injector #4 Low side
[HARNESS CONNECTORS]
60 5958H5§| 55 5453H51 50 9 48 4 46
45144143]42]41{40[39|38|37|36] 35/34| 33| 32|31
3029J28]27[26)25[24]|23]22] 2.
15|14/13|12f11{10{ 9] 8] 7|6
~ C230-K
C237-1,2,3,4 lo4]93[92]01]o0]89[s8]s7]86]85]84]83][82[81]80]7978]7 7[76]75[74] 73] 5
INJECTOR #1,#2,#3,#4 [72]71]70]69l68[67|66]65]64]63]62]6 1]60[59]58]57[56(55]|54]53[52 51 |
[ ] T ] ] T ] 3
[50]ao]48]a7]46|45la4]a3]42]41]40[39]38[37|36]35]34[33[32|31]30] 29]
[28[27]26[2524[23]22]21]20[1 9181 7[16[15]14[13[12[11]10] 9[8[ 7| L
- ECM

SCMFL6397L
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SIGNAL WAVEFORM AND DATA  eseeocoz

at (N ECHY 6.5 CHBB.5UV B.1ns4 2~ HE )

Pl[ot |nject|on1 : Pl]ot |2|ect|on2 IMaln |nject|on

Zcu:\m Sx

[ %) [zoon] [curs] [mero] [RECD] [MENU] _m Izoonl |cuns| |nEno| |RECD| |HEHU| |

56 : 58PuS : 28Y 5A : 288uS : 28V

ngcm B B g 3oz & ngcm

5

Injecto C rrent wavef rm

R I T A fopreerd L T ]
| %Y [zoon] [curs] [mEno] [RECD] [MENU] | E%Y [zoon] [curs ] [rEno] [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)

LFIG259A

TERMINAL AND CONNECTOR INSPECTION  eorsosrs2

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.

(L] 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  esoases

1. Check open in power circuit(High side)
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect injector connector and ECM connector.

3) [P0262] Check continuity between injector #1 connector terminal 1 and ECM connector (C230-A) terminal 16.
[P0O265] Check continuity between injector #2 connector terminal 1 and ECM connector (C230-A) terminal 2.
[P0268] Check continuity between injector #3 connector terminal 1 and ECM connector (C230-A) terminal 1.
[PO271] Check continuity between injector #4 connector terminal 1 and ECM connector (C230-A) terminal 17.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

Go to "2. Check short between power circuit and control circuit" as follows.

Repair open in injector power circuit and go to "Verification of Vehicle Repair".
2. Check short between power circuit and control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect injector #1 connector and ECM connector.

3) Check continuity between injector #1 connector terminal 1 and 2.

Specification : Discontinuity (Infinite Q )

4) Is the measured resistance within the specification?
YES

Go to "Control Circuit Inspection”.

Repair short between injector power circuit and control circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  escozuis

1. Check open in control circuit(Low side)
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1) IG KEY "OFF", ENGINE "OFF"
2) Disconnect injector connector and ECM connector.

3) [P0262] Check continuity between injector #1 connector terminal 2 and ECM connector (C230-A) terminal 47.
[P0265] Check continuity between injector #2 connector terminal 2 and ECM connector (C230-A) terminal 31.
[P0268] Check continuity between injector #3 connector terminal 2 and ECM connector (C230-A) terminal 46.
[PO271] Check continuity between injector #4 connector terminal 2 and ECM connector (C230-A) terminal 33.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES
Go to "Component Inspectiont”.

Repair open in injector #1 control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esecaocr
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 : 0.33Q (20 )

EGNGO008I

4) Is the measured resistance(of injector solenoid) within the specification?

YES

Go to "Verification of Vehicle Repair".

Replace injector and go to "Verification of Vehicle Repair".

(L] NOTE

Replacing injectors, peculiar IQA code of each injector should be inputted to ECM
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Perform this process using "INJECTOR CORRCTION" function on scantool, Refer to P1670, P1671 for more detailed
information.

VERIFICATION OF VEHICLE REPAIR  escsiro

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 ?

=S

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

System operates within specification.
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IDTC P0299 TURBO/SUPER CHARGER UNDERBOOST CONDITION

COMPONENT LOCATION  e22n6287

VGT Control Solenoid Valve BPS & IATS #2

SCMFL6500L

GENERAL DESCRIPTION  ecepeoer

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 generation.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 actuator duty to maintain optimum state of air compression.

DTC DESCRIPTION  esssa1s6

P0299 is set when real boost pressure is much lower than target boost pressure for more than 12 sec. at above 1750RPM
and 22mg/hub of fuel injection quantity.This code is due to poor connection of VGT solenoid valve vacuum hose, vacuum
leakage, clogging, VGT turbo charger component failure.

DTC DETECTING CONDITION  e7easrio

Item Detecting Condition Possible Cause

DTC Strategy « Signal monitoring

» Engine running(at above 1750RPM and 22mg/hub

Enable Conditions of fuel injection quantity)

« Real boost press. is much lower than

target boost press. * VGT solenoid component
* VGT vacuum line

Threshold Value

Diagnostic Time * 12 sec. « VGT turbo charger
Fuel cut NO component
EGR Off YES
Fail Safe Fuel Limit | YES
e | s
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SPECIFICATION

E115195D

VGT actuator component
resistance

VGT actuator operating Hz

VGT actuator operating duty

14.7 ~ 16.1Q (20 )

300Hz

76% atidle, decreases as accelerating

SCHEMATIC DIAGRAM

E8203EAL

[CIRCUIT DIAGRAM]

VGT (C282)

ECM (C230-K)

[CONNECTION INFORMATION]

],

[HARNESS CONNECTORS]

»  Main Relay

/‘\/’\
1241

[

C282

VGT CONTROL SOLENOID VALVE

EQ - Valve Control

Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
2 ECM C230-K (29) Valve Control
C230-A
= = I

o

o

[60[5958]57[5655[54]53[52[51 50[49] 48] 47] 46]

|45]44]43[42]a1]a0[39]38[37]36] 35]34] 33]32] 31

[

] ]

[30

20]28]27]26]25[24]23]22[21] 20 19]18]17]16]

[15

1413[12fi1fiof o8 7[6]5[4[3[2]1]
! 1 1 1

=

C230-K

= U

lo4]a3[o2]91]o0]89[s8]87[86]85]84]83[82]81]80]7o[78]77][76]75][74] 73] 515

|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|4l|40|39 38|37|36|35|34|33|32|31|30| 29]

[28[27]262524[23[22]21]20[19]18]1 7[16[15]14]13]12[11]10] 9[8[ 7|

ECM

SCMFL6136L
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SIGNAL WAVEFORM AND DATA  eseiraia

FR MR z.0v S CHEBES.AV FE [l 2.6V S CHES.@V
MIN: 71.5mU AVE: 3.9 V MAX: 15.3 V MIN: 71.5mV AVE: 8.2 U HAX: 15.2 V

FREQ: 383.83 H= DUTY: 25 %

o,

FEEQ: 3A3.83 H= DUTY: 54 %

. -t

| B2 [zoon] [curs | [mEMo] [RECD] [MENU |_ES%) [zoon] [curs] [MEMo] [RECD] [MENU] |

Fig.1) VGT actuator output waveform at 76% duty( (-)duty ). Duty decreases as boost pressure increases.
Fig.2) VGT actuator duty( (-)duty ) decreases as accelerating.

LFIG369A

MONITOR SCANTOOL DATA  ewessss

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 : approx. 76%) at idle

1.2 CUEREMT DATA B1465 1.2 CURRENT DATA
i 10861, 8 | =UGT I'I'E'l"lll'ﬂ'l:llll F.
FUEL FEESSUBE HEASURED 21.8 HPa |® F— =
FUEL PRESS.S<POINT 32,4 HPa [ .
[76.1 | e —
il WSS PERCYLINDER 474, Brgtat
EGR ACTUATOR 5.9 ¥ A
ACCEL PEDAL SEMSOR 0 T3 35888 | BOOST PRESSURE SEMSOR  hPa
BOGST PRESGUIRE SENSORE 1843 hPa
LT ACTUATOR 7.6 % ig43 | /B
ENGIME SPEED SEMSOR 774 rpn v = ,
v A.8
Fi# | |[PaRt||Full]| | HELP) |GRPH| | RCRD| [Fis |

Figl) 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 and boost pressure at acceleration is shown . 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 approx. 45%, then if RPM drops to idle range, duty returns to 76%.

SCMFL6253L
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TERMINAL AND CONNECTOR INSPECTION  eoisassr

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.

[LJ| 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 "Component Inspection"”.

COMPONENT INSPECTION  e27s110
1. Check VGT actuator component resistance
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect VGT actuator connector.

3) Measure the resistance between VGT actuator component terminal 1 and 2.

Specification : 14.7 ~ 16.1Q (20 )

1 2
D=(=(
=

4) Is VGT actuator component resistance within the specification?

LFIG373A

YES

Go to "2.Check VGT actuator operation” as follows.

Replace VGT actuator and go to "Verification of Vehicle Repair".
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2.

Check VGT actuator operation

1)
2)
3)

4)

IG KEY "ON", ENGINE "ON".
Check that VGT actuator operating duty is 76% after warming engine up.
Check if vacuum generates after disconnecting VGT valve vacuum hose.

Check if vacuum generates when decelerating after rapid acceleration (Vacuum must not generates, correct VGT
actuator operating duty is 45%).

Specification : VGT actuator duty 76% : vacuum generates

VGT actuator duty 45% : vacuum does not generate

YES

Go to "Verification of Vehicle Repair".

Replace VGT actuator and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  e067ean

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 ?

M=)

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

System operates within specification.
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IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  esassssr

LFIG287A

GENERAL DESCRIPTION  ecozsnes

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  essasasc

P0335 is set when CKPS signal does not generate for more than 0.7 sec. while CMPS signal is outputted. 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  eozszs97

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions « During accelerating and turning engine "ON"

* CMPS signal is outputted while CKPS signal

Threshold Value
does not generate.

- —— - + CKPS circuit
Diagnostic Time » tone wheel rotates 4 times « CKPS component

Fuel cut YES * Abnormal deformation of
Crank Shaft tone wheel

EGR Off NO
* RPMis considered as double

Fail Safe Fuel Limit NO speed of CAM rotation.

Check
Lamp

YES
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SPECIFICATION

EF48BD49

Output Signal

Low RPM Minimum

High RPM Minimum

Sensor Type Characteristic Air Gab Detecting Voltage Detecting Voltage
Magnetic inductive A/C waveform 1.8mm 230mV 2769 mV
SCHEMATIC DIAGRAM  eeagsess
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CKPS (C201) ECM (C230-A)
|3 = Terminal Connected to Function
T 127 - CKPS[#] 1 ECM C230-A (7) Sensor Shield
o 2 ECM C230-A (12) CKPS [ Signal
[12- CKPS [ ,
S N ) 3 ECM C230-A (27) CKPS [+] Signal
= [7 - shield
[HARNESS CONNECTORS] C230.A
= = i

[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

2928[27]26[25]24]23[22] 21 20] 19] 18 [17] 16]

[15

14]13[a2f11fio[ 98] 7654 [3[2] 1]
1 ! 1

= =
C230-K

[04]o3]o2]o1]o0]so[8s]e7]s6les|e4]ss[s2[8s0l79l7877|76[7574[ 73] [T

|72|7l|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]2524]23[22]21]20[1 9181 7]16[15[14[13[12]11]10[ 9] 8] 7]

ECM

SCMFL6121L
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SIGNAL WAVEFORM AND DATA

E66D28CA

Al - 2.0 ns [0l 2.0V

CMPS reference pomt

CKPS r ference pomt

m [zoon| [curs | [HEHO] |RECD| |r1EHU|

N zev GEES [ 2.0V

HOLD |200ﬁ| |'cu1'15 |'|r1i:r10'| |ﬁEen| '| HENU '|

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.)

SIGNAL ANALYSIS

CKPS signal recognition below 1000RPM

g | ] | 1
~ Ry == e = -y '-. o= h o

A

LT

LFIG289A

CKPS signal recognition above 1000RPM

LFIG290A

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
detected as Hz.(signal detecting period)

MONITOR SCANTOOL DATA

E979AAD7

1. Connect Scantool to Data Link Connector (DLC).

voltage below 0.0V is meaningless at converting process. RPM is
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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 : 750+50 RPM at idle

1.2 CURRENT DATA 31/54
A
% |BATTERY VOLTAGE 13.8 V
% |[FUEL PRESSURE MEASURED 31.8 MPa
* |RAIL PRESS. REGULATOR1 17.9 ¥
% |aAIR MASS PERCYLINDER 474.Bng/st
* |WATER TEMP.SENSOR 88.8 °C | g
* |aAIR TEMPERATURE SENSOR 47.3 °C
% |[EGR ACTUATOR 5.9 %
gl ENGINE SPEED SENSOR 774 rpn |
Y
[FIx | [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.

SCMFL6277L

TERMINAL AND CONNECTOR INSPECTION  e1osszso

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 "Signal Circuit Inspection ".

SIGNAL CIRCUIT INSPECTION  esoericr

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 (C230-A) terminal 12.

4) Check continuity between CKPS connector terminal 3 and ECM connector (C230-A) terminal 27.

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) IG 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) 1G 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?

M =S
Go to "Ground Circuit Inspection”.

Repair the short between signal circuit and shield ground and go to "Verification of Vehicle Repair"”.

GROUND CIRCUIT INSPECTION  eei6rs2a

1. 1G 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  eescoccs
1. Check Resistance of CKPS component
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect CKPS connector.

3) Check resistance between CKPS connector terminal 2 and 3 at component side.

Specification : 860Q £10% (20 )
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1

=

2 3
==
=
k

4) Is the measured resistance within the specification?

EGNGO006B

M=)

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) 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".

Replace CKPS and go to "Verification of Vehicle Repair".
3. Check CKPS waveform
1) 1G 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  epsasses

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 ?

M=)

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

System operates within specification.
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DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ercocoss

Refer to DTC P0335.

GENERAL DESCRIPTION  eseasser

Refer to DTC P0335.

DTC DESCRIPTION  esceizee

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  e2secosn

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions « During accelerating and turning engine "ON"

« Engine speed sensed at CKPS above 6000RPM

Threshold Value e Abnormal crank signal pulse

- —— - » CKPS circuit
Diagnostic Time * Immediately « CKPS component

Fuel cut YES * Abnormal deformation of
Crank Shaft tone wheel

EGR Off NO

Fail Safe Fuel Limit NO
Check YES
Lamp

SPECIFICATION  e7eserse

Refer to DTC P0335.

SCHEMATIC DIAGRAM  esoenzae

Refer to DTC P0335.

SIGNAL WAVEFORM AND DATA  esroszoe

Refer to DTC P0335.

MONITOR SCANTOOL DATA  eesseees

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION  ecesepss

Refer to DTC P0335.
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SIGNAL CIRCUIT INSPECTION  eroarase
1. Check signal circuit voltage

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 (C230-A) terminal 12.

4) Check continuity between CKPS connector terminal 3 and ECM connector (C230-A) terminal 27.

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) IG 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?
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M=)

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) 1G 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  eossoors

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  &csossos
1. Check Resistance of CKPS component
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect CKPS connector.

3) Check resistance between CKPS connector terminal 2 and 3 at component side.



DTC TROUBLESHOOTING PROCEDURES

FL -267

Specification : 860Q £10% (20 )

EH
-

4) Is the measured resistance within the specification?

=S

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.

EGNGO006B

Specification : Discontinuity (Infinite Q)

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".

EGNGO006C
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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  esouren

Refer to DTC P0335.
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DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  essasaos

N\
\\ ewrs [

LFIG297A

GENERAL DESCRIPTION  esroesss
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  ecrsapeo

P0340 is set when CMPS signal does not generate while CKPS signal is outputted for the duration that crank shaft rotates
4 times. This code is due to the failure relevant to CMPS related circuit and sensor component.

DTC DETECTING CONDITION  ecsaascs

ltem Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions ¢ During accelerating and turning engine "ON"

« CKPS signal is outputted while CMPS signal

Threshold Value
does not generate.

Diagnostic Time » Crank Shatft rotates 4 times « CMPS circuit
Fuel cut YES * CMPS component
EGR Off NO
Fail Safe Fuel Limit NO
Check

Lamp YES
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SPECIFICATION

E7ECO0A4A

Output Signal

Low RPM Minimum

High RPM Minimum

Sensor Type Characteristic Air Gab Detecting Voltage Detecting Voltage
Hall effect type OV~5V Digital signal 1.25mm below 2.0V above 3.8V
output
SCHEMATIC DIAGRAM  eoaarzar
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM (C230-A)
CMPS (C210) , .
3 Terminal Connected to Function
[20-GND 1 Main Relay Battery Voltage
@ (] 2 B0 P [Bank 1] Signa 2 ECM C230-A (50) CMPS Signal
1 3 ECM C230-A(20) GND
Main Relay
[HARNESS CONNECTORS] C230-A )

[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] 18] 17] 16]

[15

14]13[12f11fio[ 98| 7[6][ 5[4 [3]2] 1]
1 1 1

=] ==
C230-K

[o4]o3]92[01]00]89]88]87[86]85[84]83

g2lsalsof7olrel77]76[75[74] 73] [T

[72]72]70]69]68]67]6665[64]63]62]61]
1 J L ]

60[59]58[57[56]55[54/53[52 51|
J L ]

w

[50ao]48]47|46]aslaalaz[42]41|40[39

3837[36[35[34/33[32[31]30] 29

[28]27]26]25[24]23]22]21 201918 [1 7

[

16[15[14[13]12[11]10[ 9] 8] 7 ]

ECM
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SIGNAL WAVEFORM AND DATA  ecisz:s

...... : ......f......E.....CMP.S..reference pomt

CKPS r ference pomt

ﬂ [Zoon| [cuRrs | [MEMO | |ﬁECD| |r1EHU| HOLD |200ﬁ| |'cu1'13 |'|r11'3r10'| |hEdn| '| HENU '|

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.)

LFIG299A

SIGNAL ANALYSIS

Falling edge

5.0V
A High-signal detecting range
38p-----—\————+ FE=== S P s s o oo soo==aa
Hysteresis range
20V ————————-— ®-—————-1r-——————=—"—="=—"=—=—"——--—"

Rising edge
Y 9edd

Vo Low-signal detecting range

0.0v

T

LFIG300A

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  esssesis
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 : 750+50RPM at idle

1.2 CURRENT DATA 31/54
A
% [BATTERY VOLTAGE 13.8 V
% |FUEL PRESSURE MEASURED 31.8 MPa
% [RAIL PRESS. REGULATOR1L 17.9 X
% |AIR MASS PERCYLINDER  474.@ng-/st
% |WATER TEMP.SENSOR 88.8 °C | g
% |AIR TEMPERATURE SENSOR 47.3 °C
% [EGR ACTUATOR 5.9 %
S ENGINE SPEED SENSOR 774 rpn
L
[FIX | [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.

SCMFL6277L

TERMINAL AND CONNECTOR INSPECTION  esnssrrs

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.

(L 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?

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  esiorsra

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

3. IG 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 E/R FUSE  RELAY BOX 15A SENSOR #2 FUSE 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  e7ssaiss
1. Check CMPS signal voltage

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

2) Disconnect CMPS connector.

3) 1G 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 (C230-A) 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".

3. 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  eiooepss

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".

COMPONENT INSPECTION  esepaoos

1. Cam shaft detecting teeth inspection
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnect CMPS connector.
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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?

=)

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) 1G 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  ecsecsce

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 P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE (BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  ess7see1

Refer to DTC P0340.

GENERAL DESCRIPTION  esoazara

Refer to DTC P0340.

DTC DESCRIPTION  erasooss

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  esszpase

Item Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions » During accelerating and turning engine "ON"

When RPM from CMPS correlates with RPM

Threshold Value from CKPS abnormally.

Diagnostic Time ¢ Crank Shaft rotates 4 times o CMPS circuit
Fuel cut YES « CMPS component
EGR Off NO
Fail Safe Fuel Limit | NO
Check YES
Lamp

SPECIFICATION  epozoess

Refer to DTC P0340.

SCHEMATIC DIAGRAM  ecsrarse

Refer to DTC P0340.

SIGNAL WAVEFORM AND DATA  eissres

Refer to DTC P0340.

MONITOR SCANTOOL DATA  episrise

Refer to DTC P0340.

TERMINAL AND CONNECTOR INSPECTION  eussss67

Refer to DTC P0340.
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POWER CIRCUIT INSPECTION  es7aanse

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 E/R FUSE &amp; RELAY BOX 15A SENSOR #2 FUSE 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  es00s2ps
1. Check CMPS signal voltage

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

2) Disconnect CMPS connector.

3) 1G 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) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect CMPS connector and ECM connector.

3) Check continuity between CMPS connector terminal 2 and ECM connector (C230-A) 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) 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  ecssrreo

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  eo73s0n2

1. Cam shaft detecting teeth inspection

1)
2)
3)
4)

5)

IG KEY "OFF", ENGINE "OFF".

Disconnect CMPS connector.

Disconnect CMPS.

Check the condition of Cam shaft detecting teeth through CMPS mounting hall.

Is abnormal deformation of Cam shaft detecting teeth found?

=)

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)
2)
3)

4)

IG KEY "OFF", ENGINE "OFF".
Connect CMPS connector.
Connect Oscilloscope to CMPS connector terminal 2.

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  eccssren

Refer to DTC P0340.
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IDTC P0381 GLOW INDICATOR LAMP - CIRCUIT MALFUNCTION

GENERAL DESCRIPTION  e7s27052

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  esccsrs

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  e7scepes

Item Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring

¢ |G KEY "ON" (monitoring only performed within

Enable Conditions . "
lamp operating condition)

e Short to battery
¢ Short to GND, Wiring open

Diagnostic Time ¢ 1.0 sec. e Openin glow Iamp
* Glow lamp circuit

Threshold Value

Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit NO
Check NO
Lamp
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SCHEMATIC DIAGRAM

E1655D21

[CIRCUIT DIAGRAM]

M15 Cluster

M15-B (15)

M15-C (12)

[CONNECTION INFORMATION]

C230-K ECM

Glow lamp

[HARNESS CONNECTORS]

[ ]

[69. Glow Imap control

Terminal

Connected to

Function

M15-B terminal 12

C230-K terminal 69

Glow lamp control

M15-C terminal 15

10A CLUSTER FUSE

IG power

8|7]e

5[4]3]2]1

16[15/1413|12(11/10] 9

M15-B

=1

6|5[4]3][2]1
l12|11|10[ 9 |8 |7 |

M15-C
Cluster

10A CLUSTER FUSE (IG power)

[04]93[92]91]o0]89[88]87]86]85]84]83]

82[81]80[79[78[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]ao]48]a7]4645[a4]a3]42]41]4039

| —
38[37[36[35[34/33[32[31[30] 29

[28[27]26[2524[23]22]21]20[19]18[17

16[15[1413[12[11]10[ 9[8] 7 |

Nl O

ECM

MONITOR SCANTOOL DATA

E2EC6B21

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. Select "ACTUATION TEST" parameter on the scantool.

SCMFL6399L

specification : Lamp turns ON at ACTUATION TEST of Glow lamp
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1.5 ACTUATION TEST 18-17

GLOW LaHP

DURATION UNTIL STOP KEY

METHOD ACTIVATION
CONDITION |IG.HKEY ON
ENGINE OFF

PRESS [STRT1, IF ¥O0U aARE READY *

[STRT | [STOP|

Fig.1) Diagnosing problem is convenient through ACTUATION TEST of glow lamp.

LFIG308A

TERMINAL AND CONNECTOR INSPECTION  esraiess

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.

[LJ| 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  koesi4ss
1. Check voltage in control circuit

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

2) Disconnect ECM connector .

3) IG KEY "ON".

4) Measure the voltage of terminal 69 of ECM connector (C230-K).
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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"..

Check open in filament of glow lamp. ( Refer to Component Inspection)
Repair open between cluster connector(M15-C) terminal 12 and ECM connecotr(C230-K) terminal 69, and
go to "Verification of Vehicle Repair".

2. Grounding test of glow lamp control circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM connector.
3) IG KEY "ON".

4) Ground ECM connector (C230-K) 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  es2sos3e

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?
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  eeorsoec

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 P0489 EXHAUST GAS RECIRCULATION CONTROL CIRCUIT LOW
VOLTAGE

COMPONENT LOCATION  espesass

SCMFL6504L

GENERAL DESCRIPTION  eoorscre

Receiving ECM signal, linear solenoid type electronic EGR actuator operates EEGR valve directly.ECM performs EGR
system feed back control with the information of measured mass air flow (The role of AFS in diesel engine is different
from gasoline engine. Fuel injection quantity is decided by AFS signal in gasoline engine.)When EGR gas(contains no
oxygen) flowing into combustion chamber increases, the air passing through AFS(contains oxygen) decreases. Thus, with
the output signal change of AFS accompanied by EEGR actuator actuation, ECM determine the amount of recirculated
EGR gas quantity.

[LJ|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.

DTC DESCRIPTION  ecresrra

P0489 is set when '0’A is detected in EEGR actuator circuit for more than 0.5 sec.. This code is due to open or short to
ground in EEGR actuator circuit or internal open in EEGR component.
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DTC DETECTING CONDITION  ezs201r2
ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions ¢ Engine running
Threshold Value ¢ short to GND, wiring open
Diagnostic Time * 0.5 sec. o
* EGR actuator circuit
Fuel cut NO + EGR actuator component
EGR Off YES
Fail Safe Fuel Limit | NO
Check NO
Lamp
SPECIFICATION  epsasror
EGR actuatorcomponent EGR actuator operating Hz EGR actuator operating duty

resistance

7.3~ 8.8Q (30 )

142Hz approx.5%(closed)~40%(opened)

SCHEMATIC DIAGRAM  eoceirpr

[CIRCUIT DIAGRAM]

EEGR(C231)

1

[CONNECTION INFORMATION]
ECM (C230-A)

[HARNESS CONNECTORS]

90

C231

EEGR

X 2 > Main Relay

Terminal Connected to Function
[59 - EEGR Control 2 Main Relay Battery Voltage (B+)
1 ECM C230-A (59) EEGR Control
C230-A
- - I
o o

[60[59[58]57]56[55[54]53]52[51] 50]49[ 48] 47[ 46]
[45]a4]a3]42]a1]40[39[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[12h1pof o] 8] 76 5[4 [3]2]1]

[l [ [

C230-K

[04]a3]o2]o1]o0]so[88]87]86[e5|e4]ss]82]880l79]78] 7 7|76]75[74[ 73] [ TS
[72]71]70]69]68]67[66]65[64]6362|6 1]60]59]58[57]56[55]/54]53]52] 51|
| I— | I—

 E— | —
50[49]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 2019181 7]16[15[14[13[12]11]20[ 9] 8] 7|

N
=

ECM
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SIGNAL WAVEFORM AND DATA  ecarosen

FR MR zev EER CHBS5.8V FR [ zev EBAES CHB5.8V
MIN:- 35.8aU AVE: 13.5 U HaM: 15.1 U| [MIN: 178.8mU0 AUE: 8.9 U MaX: 15.3 U
FREQ: 156.25 Hz DUTY: 95 % FREQ: 153.85 Hz DUTY: 58 %

2] & : W

e

HENO [RECD | '| HENU |

IE Iéooﬁl |'cu1'is '|r1i:r10'| IhEénl '| HENU '|

Fig.1) Approx. 5% duty( (-)duty ) signal waveform of EEGR actuator (with EEGR valve closed)
Fig.2) Approx. 40% duty( (-)duty ) signal waveform of EEGR actuator(with EEGR valve opened)

SCMFL6285L

(L] NOTE

The output of approx. 5% duty is mainly for the diagnosis of EEGR actuator circuit than actuating EEGR.

MONITOR SCANTOOL DATA  exonsses

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 MASS PERCYLINDER" parameter on the Scantool.

Specification : When EEGR actuator does not operate 5% duty) at idle : 450mg/st + 50 mg/st
When EEGR actuator operates(Approx. 45% duty) at idle : 400mg/st + 50 mg/st
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1.7 CUERENT D&TA BL/ES 1.2 CURRENT DATA B1-65
& A
BATTERY UOLTAGE 13.8 U u BATTERY WOLTAGE 1.8 v -
FUEL PHESSUEE HEASUEED 31.8 HPa FUEL PHESSURE AEASUEED 31.8 AFa
FUEL FPRESS.S POINT 2.4 HFa FUEL FREES.SFOINT 32.4 HAFa
IR HASS PERCYLINDER  474.8ng~/st 1R HASS PERCYLINDER
ECR ACTUATOR L EGH ACTLMATOR 45.9 %
ACTEL PEGBAL SEMSOR 8.8 ¥ ACCEL PEDAL EEMSOH a.8 X
BOOSET PRESSUEE SENSOE 1843 I|F‘a BOOSET PRESSURE SENSOR 1843 llFﬂ
EMCINE SPEED SFEMSOR el | N s ENGINE SPEED SFEME0OR Trd L]
L ¥
[FI® | [PART | [FULL| [HELF| |GRPH| | BCED | |FI% | |PART | [FULL| [HELF| |GRPH| |BCED |

Fig.1) Check if "AIR MASS PERCYLINDER"l is 450mg/st = 50mg/st without EEGR operation at warm idle
(EEGR actuator 5% duty)

Fig.2) Check if "AIR MASS PERCYLINDER"| is 400mg/st + 50mg/st with EEGR operation at warm idle
(EEGR actuator approx. 45% duty)

SCMFL6391L

EEGR actuator operates as decelerating after rapid acceleration when idle EEGR does not operate, EEGR actuator
duty rises to approx. 45% at operating condition. This controlling process lasts for about 3 min. then EEGR actuator
turns "OFF" (duty 5% ).

NOTE

duty rises to approx. 45% at operating condition. This controlling process lasts for about 3 min. then EEGR actuator
turns "OFF" (duty 5% ).

TERMINAL AND CONNECTOR INSPECTION  ess1206

1.

3.

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”.
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POWER CIRCUIT INSPECTION  essroai7
1. Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect EGR actuator connector

3) IG KEY "ON"

4) Measure the voltage of terminal 2 of EGR actuator connector.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

Go to "Control Circuit Inspection”.

Repair E)lR FUSE RELAY BOX 15A SENSOR #2 FUSE and related circuit and go to "Verification of Vehicle
Repair”.

CONTROL CIRCUIT INSPECTION  eaa202r8
1. Check control circuit monitoring voltage

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

2) Disconnect EGR actuator connector.

3) IG KEY "ON"

4) Measure the voltage of terminal 1 of EGR actuator 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 EGR actuator connector and ECM connector

3) Check continuity between EGR actuator terminal 1 and ECM connector (C230-A) terminal 59.
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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  esoreecr
1. Check EGR actuator component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect EGR actuator.

3) Measure the resistance between EGR actuator component terminal 1 and 2.

Specification : 7.3~ 8.8Q (30 )

@

4) Is EEGR actuator component resistance within the specification?

LFIG418A

YES

Go to "Verification of Vehicle Repair".

Replace EEGR actuator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  es7sseeo

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.
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5. Are any DTCs recorded ?

M=)

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  eszccace

Refer to DTC P0489.

GENERAL DESCRIPTION  exsgsies

Refer to DTC P0489.

DTC DESCRIPTION  eoresers

P0490 is set when excessive current is detected in EEGR actuator circuit for more than 0.5 sec.. This code is due to short
to battery in EEGR actuator control circuit or internal short in EEGR component.

DTC DETECTING CONDITION  eeesces?

Item Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions ¢ Engine running
Threshold Value e Short to battery
Diagnostic Time ¢ 0.5 sec. o
* EGR actuator circuit
Fuel cut NO + EGR actuator component
EGR Off YES
Fail Safe Fuel Limit NO
Check NO
Lamp

SPECIFICATION  eesos7os

Refer to DTC P0489.

SCHEMATIC DIAGRAM  ezresees

Refer to DTC P0489.

SIGNAL WAVEFORM AND DATA  e7cesco

Refer to DTC P0489.

MONITOR SCANTOOL DATA  eraseoes

Refer to DTC P0489.

TERMINAL AND CONNECTOR INSPECTION  esrrep20

Refer to DTC P0489.
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POWER CIRCUIT INSPECTION  esro1ass
1. Check power circuit voltage

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect EGR actuator connector

3) IG KEY "ON"

4) Measure the voltage of terminal 2 of EGR actuator connector.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

Go to "Control Circuit Inspection”.

Repair E)lR FUSE RELAY BOX 15A SENSOR #2 FUSE and related circuit and go to "Verification of Vehicle
Repair”.

CONTROL CIRCUIT INSPECTION  eaezepaa
1. Check control circuit monitoring voltage

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

2) Disconnect EGR actuator connector.

3) IG KEY "ON"

4) Measure the voltage of terminal 1 of EGR actuator 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 EGR actuator connector and ECM connector

3) Check continuity between EGR actuator terminal 1 and ECM connector (C230-A) terminal 59.
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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  enzessr
1. Check EGR actuator component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect EGR actuator.

3) Measure the resistance between EGR actuator component terminal 1 and 2.

Specification : 7.3~ 8.8Q (30 )

1

@

4) Is EEGR actuator component resistance within the specification?

LFIG418A

=S

Go to "Verification of Vehicle Repair".

Replace EEGR actuator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ess2seen

Refer to DTC P0489.
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IDTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE

COMPONENT LOCATION  erepiose

SCMFL6505L

GENERAL DESCRIPTION  escacs

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, ETACS(or BCM), aircon control module, navigation
system, etc.

DTC DESCRIPTION  esspsspo

P0501 is set when vehicle speed below 15Km/h is detected for more than 1 sec. at above 3500RPM and above 38.25
mg/hub of fuel injection quantity

DTC DETECTING CONDITION  esososio

Item Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions * Engine running

¢ When vehicle speed below 15Km/h is detected for
Threshold Value more than 1.0 sec. at above 3500RPM and above
38.25 mg/hub of fuel injection quantity.

* Vehicle speed sensor circuit

Diagnostic Time » Refer to threshold Value « Vehicle speed sensor
Fuel cut NO component
EGR Off NO
Fail Safe Fuel Limit NO
e | o
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SPECIFICATION

EDB7381D

Sensing Type

LOW Signal Voltage

HIGH Signal Voltage Signal Duty
Hall sensor type below 1.5V above 3.5V 50+£5%
SCHEMATIC DIAGRAM  eorsso19
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Cluster
) ETACM
[ICI//-'II-'] \\//e?]',dle gpee?j gensor (E:Z? Data Link Connector
[M/T] Vehicle Speed Sensor ( ) A/C control module Terminal Connected to Function
ECM (C230-K) 1 U/H-C terminal 13 IG Power
3 2 G11 ground point Chassis Ground
'°' H ; L -[75 -VSS signal 3 ECM C230-K (75) VSS signal
Gll — IG Power (E/R FUSE & RELAY BOX 10A ECU FUSE)
[HARNESS CONNECTOR]
|60|9|58|57,6,55,54'53|52_E1|50|4|48|47|46|
|45]44]43[42]41]40[39]38[37]36] 35[ 34 33]32[31
30[2928|27[26[25[24[23]22{21) 20| 1918|1716
15[14[13[12[11[10{ 9[8[ 7[6] 5|43 |2 |1
C230-K
C270
vss (A caes OB
VSS [M/T] T P ] [
28]27|26|25/24|23[22[21]20]19]18[17|16[15]14|13|12[11]10] 9|8 | 7
ECM

SCMFL6400L



DTC TROUBLESHOOTING PROCEDURES

FL -297

SIGNAL WAVEFORM AND DATA  ecesisos

U

FR MR zev JHIEE cHBBA.5

lﬁ |zhoﬁ| |'cu1'15 |'|r1f:no'| IﬁE(ﬁnl '| HEHU]

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).

MONITOR SCANTOOL DATA  easraesr

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.

LFIG432A

specification : current vehicle speed is displayed.

1.2 CURRENT DaAT#A 46/65
&
¥ |[FUEL PRESSURE MEASURED 31.8 HPa
¥ |IAlR MASS PERCYLINDER 474 . Bmg - =t
*x EGER ACTUATOR 59 %
¥ |ACCEL PEDAL SENSOR 8.8 %
EMUVEHICLE SPEED SENSOR ] kn-h
¥ |[ENGINE SPEED SENSOR 774 rpn -
CALCULAT . LOAD VALUE.
ACTUAL ENGINE TORQUE
L

[F1x | [PART| |FULL| [HELP| [GRPH| [RCRD|

Fig.1) Check if current vehicle speed is same as vehicle speed displayed on the Scantool.

TERMINAL AND CONNECTOR INSPECTION

SCMFL6289L

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.

[L| 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  eiicsaor

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 1.

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 10A ECU FUSE and related circuit, and go to "Verification of Vehicle Re-
pair”.
SIGNAL CIRCUIT INSPECTION  e7sssosc

1. 1G KEY "OFF", ENGINE "OFF"
2. Disconnect VSS connector.
3. IG KEY "ON"

4. Measure the voltage of VSS connector terminal 3.

Specification : 8.0V~11.5V
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5.

Is the measured voltage within the specification?
YES
Go to "Ground Circuit Inspection”.

Repair poor connection or open between VSS connector terminal 3 and ECM connector(C230-K) terminal 75, and
go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  esgososs

IG KEY "OFF", ENGINE "OFF"

Disconnect VSS connector.

IG KEY "ON"

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

Measure the voltage between VSS connector terminal 3 and 2. [ TEST "B" ]
(terminal 3 : 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  eossoese

IG KEY "OFF", ENGINE "OFF".
Disconnect VSS connector.

Disconnect VSS and Driven gear assy’.
Check rotating state of VSS driven gear.
Connect VSS connector and IG KEY "ON".

Rotate Driven gear with hand.

Specification : Vehicle Speed Signal generates.

7.

Does vehicle speed signal generate?

YES
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Go to "Verification of Vehicle Repair".

Replace vehicle speed sensor and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ersnazss

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 ?

M=)

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

System operates within specification.
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IDTC P0504 BRAKE SWITCH "A"/"B" CORRELATION

GENERAL DESCRIPTION

E54A7148

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. short to 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 approx. 1000RPM 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  ecarosae

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  esersier

ltem Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions * IG KEY "ON"
Threshold Value « Wiring(ECM C230-K terminal 38,80) open or short
Fuel cut NO » Abnormal brake pedal height
» Brake switch circuit
EGR Off NO
Fail Safe Fuel Limit NO * Cruise control inhibited
Check NO
Lamp
SPECIFICATION  esicsass
Condition Brake Pedal Released Brake Pedal Depressed
_ Switch 1 Switch 2 Switch 1 Switch 2
switch state
Opened Closed Closed Opened
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SCHEMATIC DIAGRAM  eass7ape

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C254 Brake S/W C230-K ECM
Terminal Connected to Function
1 5 1 15A STOP LP FUSE Hot at all times
O O 38. Brake S/W 1 signal 2 C230-K terminal 38 Brake S/W 1 signal
3 /C 4 80. Brake S/W 2 signal 3 10A SENSOR #1 FUSE Main relay power
4 C230-K terminal 80 Brake S/W 2 signal

Main relay power(10A SENSOR #1 FUSE)

Hot at all times
(I/P JUNCTION BOX 15A STOP LP FUSE)

[HARNESS CONNECTOR]

3029|28|27]26|25|24]|23|22{ 2.

15]14)13)12)1110] 9[8[ 7|6
O W

2 1
4 3 -
Brake S/W [o4]93]92]91]o0]89[s8]s7]86l85]84]s3][s2[81[80[7978]77]76]75[74] 73] S
C254 [72[71[70]e9l68l67]66]6564[63]62]6 1l60[59]58]57[56]55]54/53]52] 51|
[ ] [ ] ] [ ] 3
[s0Ja0]ag]47]a6|45[a4]a3]42[41]40[39]38[37|36[35][34{33|32[31]30[ 29]
[28]27]26]25[24]23]22]21]oJ19]18 1 7[16[15[14[13[12[11]10[ 9] 8] 7 | 1
- ECM
SCMFL6401L

SIGNAL WAVEFORM AND DATA  erssesca

""" “brake signal

ed range

brakesignal i . . ¢ o
l_ﬁ [zoom| [CURS | [MEMO]| |[RECD | [MENU|

Fig.1) The waveform of brake signal 1 and 2 are measured simultaneously. Both waveforms are symmetrical.

LFIG313A
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MONITOR SCANTOOL DATA

1.

E36704C3

Connect Scantool to Data Link Connector (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 CURBRENT DATA 1854
F
* |BATTERY WOLTAGE 13.8 v
#* |CLUTCH SWITCH OFF
* (REDUNDANT BRAKE SWITCH OFF u
ESMBRAKE SWITCH OFF
REDUNDANT BRAKE SWITCH
BRAKE SWITCH
ACCEL PEDAL SENSOR
ACCEL PEDAL SENSOR 1
¥
FIH FULL GRPH | | RCRD

1.2 CURRENT DATA 1854
A
% |BATTERY VOLTAGE 13.8 v
% |CLUTCH SWITCH OFF
» |REDUNDANT BRAKE SWITCH ON -
) BRAKE SWITCH ON
REDUNDANT BRAKE SWITCH
BRAKE SWITCH
ACCEL PEDAL SENSOR
ACCEL PEDAL SENSOR 1
Y
[F1x | [FULL | [GRPH| |RCRD|

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.

3.

E989CFB5

LFIG314A

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.

[LJ|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?

=S

Repair the trouble causing part and go to "Verification of Vehicle Repair"”.
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Go to "Power Circuit Inspection"”.

POWER CIRCUIT INSPECTION  essocers
1. Check brake switch 1 "HOT AT ALL TIMES"
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect brake switch connector.

3) Measure the voltage of terminal 1 of brake switch connector.

Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?
YES

Go to "2.Check brake switch 2 main relay power" as follows.

Repair I/P JUNCTION BOX 15A STOP LP FUSE and related circuit and go to "Verification of Vehicle Repair".
2. Check brake switch 2 main relay power
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect brake switch connector.
3) IG KEY "ON".

4) Measure the voltage of brake switch connector terminal 3.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

=S

Go to "Signal Circuit Inspection”.

Repair EJlR FUSE  RELAY BOX 10A SENSOR #1 FUSE and related circuit and go to "Verification of Vehicle
Repair".

SIGNAL CIRCUIT INSPECTION  eseanees
1. Check brake switch signal circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM connector with brake switch connector connected.
3) Disconnect E/R FUSE &amp; RELAY BOX main relay, connect main relay terminal 1 and 5 using jump wire.

4) Measure the voltage of ECM connector (C230-K) terminals 38 and 80 as depressing brake pedal.
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SPECIFICATION :

Brake Pedal Released Brake Pedal Depressed
Brake switch 1 (terminal 38) 0.0v~0.1V 11.5V~13.0V
Brake switch 2 (terminal 80) 11.5V~13.0V 0.0v~0.1V

5) Is the measured voltage within the specification?
=S

Go to "2. Check open in signal circuit".

Go to "Component Inspection".
2.  Check open in signal circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect brake switch connector and ECM connector.

3) Check continuity between brake switch connector terminal 2 and ECM connector (C230-K) terminal 38. (brake
switch 1 circuit)

4) Check continuity between brake switch connector terminal 4 and ECM connector (C230-K) 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  es4ss650

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)

SPECIFICATION :

Brake Pedal Released Brake Pedal Depressed
Switch 1 Switch 2 Switch 1 Switch 2

Discontinuity Continuity Continuity Discontinuity
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EGNG004B

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  essozs12

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 ?

=S

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  esereos

SCMFL6506L

GENERAL DESCRIPTION  kosoaas
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  eirpzone
P0532 is set when the voltage below 0.18V - minimum voltage of A/C pressure transducer signal - is detected for more

than 0.6 sec.. This code is due to 1) open in power circuit or 2) open or short to ground in signal circuit of A/C pressure
transducer.

DTC DETECTING CONDITION  e4poao11

ltem Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions * IG KEY "ON"

« When output voltage is below the minimum

Threshold Value value (below 0.18V)

» A/C pressure transducer

Diagnostic Time * 0.6 sec. circuit
Fuel cut NO » A/C pressure transducer
component
EGR Off NO
Fail Safe Fuel Limit NO » AJC pressure fixed at 50 hPa
Check NO

Lamp
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FUEL SYSTEM

SPECIFICATION

EF7D07B1

Max voltage &

Sensor output characteristic

4.5[V] T
.I i
- |
” : abnormal high
£ | Pressure range
T normal 1
4 I pressure range |
|
Max voltage ; I :
0.5[V] abnormal low | i
pressure range | [
0.0 i »
0.0 kg/em 32.0 kg/em  Pressure
LFIG438A
SCHEMATIC DIAGRAM  easrsorc
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C235 A/C pressure transducer C230-K ECM

N

[HARNESS CONNECTOR]

000
A\ \N

A/C pressure transducer
C235

22 Sensor power
13 Sensor signal
12 Sensor ground

Terminal Connected to Function
1 C230-K terminal 12 Sensor ground
2 C230-K terminal 13 Sensor signal

3 C230-K terminal 22

Sensor power

60]59|58|57[56|55[54[53]52|51) 50[49 | 48| 47| 46
45144143|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
15)1413J1201110] 9[8[ 7]6] 5[4 |3 [ 2

[94]o3]92]01]o0[s9]88]87][86[85]84]83]

82[81]80[79[78]77]76[75[74] 73]

[72]71]70l69l68]67|66]65]64]63]62]61]
1 J L J

l60[5958[57]56/55[54]53[52] 51|
J ]

w

[50[a0]48]47]46[45]a4a3]42[41]40B9

L
38[37[36[35[34[33[32[31]30] 29|

[28]27]26]25[24]23]22]21 019181 7

16[15[14[13[12]11]10[ 98] 7]

i

ECM

SCMFL6402L
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SIGNAL WAVEFORM AND DATA  easpsass

at MR esv JEIE cHBB.S5U

B

[ %) [zoon] [curs ] [MEN0] [RECD] [MENU]

Fig.1) Waveform of A/C pressure transducer in accordance with aircon operation.(aircon compressor operation)

LFIG440A

(L] 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  kcossros

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 " A/IC PRESSURE SENSOR " parameter on the scantool.

Specification : A/C "OFF" : 1200mV~1800mV
A/C "ON" : higher than A/C "OFF" pressure by more than 500mV
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1.2 CURRENT DATA 27/65 1.2 CURRENT DATA 27765
A A
% |AIR MASS PERCYLINDER  474.Bmg/st % |[AIR MASS PERCYLINDER  474.8ng/st
* |UATER TEMP.SENSOR 92.8 °C % |WATER TEMP.SENSOR 93.5 °C
% |A/C ON SIGNAL SWITCH  OFF * [A/C ON SIGNAL SWITCH  ON
% |A/C COMPRESSOR CONTROL OFF | * |A/C COMPRESSOR CONTROL ON [
84o/c pressure snsor 1352 o0 IS C PRESSURE SENSOR 2117 nU |
» |BLOWER SWITCH OFF » |BLOWER SWITCH ON
* |FAN-LOW SPEED OFF * |FAN-LOW SPEED ON
* |[FAN-HIGH SPEED OFF * |FAN-HIGH SPEED OFF
Y Y
[F1x | [PART | |[FULL| [HELF| |GRPH| |RCRD| [F1x | [PART| |FULL| [HELF| [GRPH| |RCRD|

Fig.1) Data at idle and aircon "OFF", Aircon pressure sensor output voltage is 1352mV.

Fig.2) Data at idle and aircon "ON". Aircon pressure sensor output voltage increases as aircon compressor operates.

# A/C Pressure sensor transducer voltage varies too much, therefore do not concern too much about the figure
instead, check the rising tendancy of A/C Pressure transducer.

SCMFL6297L

TERMINAL AND CONNECTOR INSPECTION  esseopns

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.

[L| 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  egonzssa

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 3.
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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(C230-K) terminal 22. ]

SIGNAL CIRCUIT INSPECTION  eaorasse
1. Check open in signal circuit
1) 1G 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 (C230-K) terminal
13.

Specification : Continuity (below 1.0Q)

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) 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 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  eseessse

1.

Aircon pressure sensor visual inspection

1) 1G 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.
Check A/C pressure transducer waveform
1) 1G KEY "OFF", ENGINE "OFF"
2) Connect A/C pressure transducer connector.
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 "Signal 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 Repair".

VERIFICATION OF VEHICLE REPAIR esecise

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
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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  e7ocasea

Refer to DTC P0532.

GENERAL DESCRIPTION  ecraiero

Refer to DTC P0532.

DTC DESCRIPTION  e2008048

P0533 is set when the voltage above 4.7V - maximum voltage of A/C pressure transducer signal - is detected for more
than 0.6 sec.. This code is due to short to battery in signal circuit or open in ground circuit of A/C pressure transducer.

DTC DETECTING CONDITION  eososoes

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ IG KEY "ON"

* When output signal is above the maximum

Threshold Value value ( above 4.7V )

» AJ/C pressure transducer

Diagnostic Time » 0.6 sec. circuit
Fuel cut NO » A/C pressure transducer
component
EGR Off NO
Fail Safe Fuel Limit NO » A/C pressure fixed at 50 hPa
Check NO
Lamp

SPECIFICATION  ecreerps

Refer to DTC P0532.

SCHEMATIC DIAGRAM  Eeiscisos

Refer to DTC P0532.

SIGNAL WAVEFORM AND DATA  eaesscos

Refer to DTC P0532.

MONITOR SCANTOOL DATA  eossoers

Refer to DTC P0532.

TERMINAL AND CONNECTOR INSPECTION  esi7a702

Refer to DTC P0532.
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POWER CIRCUIT INSPECTION  essrsass

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 3.

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification ?
=S

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 A/C Pressure Sensor connector terminal 3 and ECM connector(C230-K) terminal 22. ]

SIGNAL CIRCUIT INSPECTION  eseoesss

1. Check short to battery in signal circuit
1) 1G 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".

Go to "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  e47es00r

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 3. [ TEST "A" ]

5. Measure the voltage of A/C pressure transducer terminal 3 and terminal 1. [ TEST "B" ]



FL -316 FUEL SYSTEM

(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?
=S

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  epacssrs
1. Aircon pressure sensor visual inspection
1) 1G 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
1) 1G KEY "OFF", ENGINE "OFF"
2) Connect A/C pressure transducer connector.
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 "Signal waveform data"

5) Is A/C pressure transducer waveform outputted correctly?
YES

Go to "Verification of Vehicle Rapair".
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Replace A/C pressure transducer and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR eocscis

Refer to DTC P0532.
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IDTC P0562 SYSTEM VOLTAGE LOW

COMPONENT LOCATION  eesroseo

Main Relay

=

SCMFL6507L

GENERAL DESCRIPTION  es27205

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, RPCV 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  eo7eoier

P0562 is set when battery voltage below 5.8V is detected for more than 5 sec. Check charging system.(charging circuit,
alternator component)

ECM senses battery voltage as monitoring the voltages in ECM(C230-K) connector terminal 1,3,5 which are transmitted
from main relay.

DTC DETECTING CONDITION  ersssace

Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring

Enable Conditions ¢ IG KEY "ON"

Threshold Value « when battery voltage is below 5.8V

Diagnostic Time ¢ 5 sec.

e Charging circuit
Fuel cut NO « Alternator component
EGR Off NO ) )
Fail Safe Fuel Limit NG . E;ittlezr\);.voltage is considered

Check

Lamp NO
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NG PROCEDURES
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SCHEMATIC DIAGRAM

E0138C7C

[CIRCUIT DIAGRAM]

10A SENSOR #1

I—Fuel pump relay

[CONNECTOR INFORMATION]

20AIG COIL |

3 Battery voltage

5 Battery voltage

H 1

72 Main relay control
281G KEY ON signal

Hot at all times ( E/R FUSE & RELAY BOX 40A ECU MAIN FUSIBLE LINK )

E204 Alternator Cluster(Charging lamp)
Lamp 2 M15-C 7_': @ 15|M15-B
. PRE-EXCITATION RESISTOR
Sensing 1
B [l L
Il‘ YVVV I
[HARNESS CONNECTOR]
1
4132
5
Alternator Main relay
E204
=] 1 _[Fl 1
6]5/4]3]2]1 8[7]6[5[4]3[2]1

|I12|11|10| 9 | 8|7I|

M15-C
Cluster

16[15|1413|12[11]10] 9

M15-B
Cluster

Hot at all times( E/R FUSE & RELAY BOX 150A ALT DSL FUSE)

Stop lamp switch Terminal Connected to Function
PTC heater relay 1 C230-K terminal 1,2,3 | Power supply to ECM, Sensor, Actuator
15A SENSOR #2 Blower relay
Brake switch 2 40A ECU FUSIBLE LINK Main relay coil power
Throttle flap actuator
EEGR control valve 3 SENSOR FUSE (#2,#3) | Power supply to ECM, Sensor, Actuator
VGT actuator
CMPS 4 C230-K terminal 72 Main relay control
Glow plug relay
Aircon relay 5 40A ECU FUSIBLE LINK Hot at all times
Main rela C230-K ECM
: y 15A SENSOR #3
- 1 Battery voltage

ON/START signal (E/R FUSE & RELAY BOX 10A ECU FUSE)

ON/START power( I/P JUNCTION BOX 10A CLUSTER FUSE)

30{29)28)27|26/25[24[23]22] 2:
15[14]13]12]1110] 9[8[ 7|6
W ]

SCMFL6403L
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SIGNAL WAVEFORM AND DATA  eassaons

| 3% [zoon] [curs ] [rEno] [RECD] [HENU]

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.

LFIG321A

MONITOR SCANTOOL DATA  esissron

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 "BATTERY VOLTAGE" parameter on the Scantool.

specification :12.5V~14.5V at idle without any load(800RPM)

1.2 CURRENT DaATA A1-65

F

IGNITION SWITCH ON u
BATTERY VOLTAGE 13.8 V

FUEL PRESSURE MEASURED 31.8 MPa
A-C ON SIGNAL SWITCH OFF
A-C COMPRESS0OR CONTROL OFF

BLOWER SWITCH OFF
GLOW RELAY OFF
ENGINE SPEED SENSOR 774 rpn

¥

[F1% | [PaRT| [FULL| [HELP| |GRPH| [RCRD|

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.

SCMFL6302L

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 crank-
inghappen.)
4. Charging lamp turns on during driving.

TERMINAL AND CONNECTOR INSPECTION  eso7ases

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.

(L] 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  e2sar776
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 E/R FUSE &amp; RELAY
BOX 10A Alternator FUSE related circuit and go to "Verification of Vehicle Repair".

2. Check charging lamp operation

1) IG 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) Isthe measured voltage within the specification? (Is the voltage drop in alternator B+ cable normal? )
YES

Go to "Component Inspection”.

After checking corrosion and deformation of alternator B+ cable and replace it if needed and go to "Verification
of Vehicle Repair".

COMPONENT INSPECTION  e7szr2s6

1. IG 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. Is the measured voltage within the specification?
YES

Alternator is performing within the specification.
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Replace alternator and go to "Verification of Vehicle Repair" .

VERIFICATION OF VEHICLE REPAIR  eo74e3s0

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 ?

M=)

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

System operates within specification.
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IDTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION  essei7e0

Refer to DTC P0562.

GENERAL DESCRIPTION  essscsea

Refer to DTC P0562.

DTC DESCRIPTION  eoscizsr

P0563 is set when battery voltage above 17.3V is detected for more than 5 sec.. Check alternator component. (over-
charging of alternator)

ECM senses battery voltage as monitoring the voltages in ECM(C230-K)connector terminal 1,3,5 which are transmitted
from main relay.

DTC DETECTING CONDITION  eersss2

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions ¢ IG KEY "ON"
Threshold Value « when battery voltage is above 17.3V
Diagnostic Time * 5 sec. ) o
» Charging circuit
Fuel cut NO « Alternator component
EGR Off NO ] .
: —  Battery voltage is considered
Fail Safe Fuel Limit | NO as 12V,
Check NO
Lamp

SCHEMATIC DIAGRAM  esaccors

Refer to DTC P0562.

SIGNAL WAVEFORM AND DATA  ezorars

Refer to DTC P0562.

MONITOR SCANTOOL DATA  eescaes

Refer to DTC P0562.

TERMINAL AND CONNECTOR INSPECTION  eozeso8a

Refer to DTC P0562.

POWER CIRCUIT INSPECTION  esa4ssea

1. Check power supply in alternator connector
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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 E/R FUSE &amp; RELAY
BOX 10A Alternator FUSE related circuit and go to "Verification of Vehicle Repair".
2. Check charging lamp operation
1) IG KEY "ON", ENGINE "OFF".

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”.
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After checking corrosion and deformation of alternator B+ cable and replace it if needed and go to "Verification
of Vehicle Repair".

COMPONENT INSPECTION  espsz7es

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. Is the measured voltage within the specification?
YES

Alternator is performing within the specification.

Replace alternator and go to "Verification of Vehicle Repair” .

VERIFICATION OF VEHICLE REPAIR  essor2or

Refer to DTC P0562.
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IDTC P0602 EEPROM-PROGRAMING ERROR

GENERAL DESCRIPTION  esaccrs

ECM is activated by power supply. Signhals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted signals 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  erosssss

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  eceasws

ltem Detecting Condition Possible Cause
DTC Strategy « EEPROM monitorting
Enable Conditions « Engine running

« Communication error between control
modules inside of ECM

« Hardware related error control

¢ Timer(inside of ECM) monitoring error

e CPU error

+ ECM hardware error « ECM component failure
Diagnostic Time ¢ Immediately

Fuel cut YES
EGR Off NO

Threshold Value

Fail Safe Fuel Limit NO
Check NO
Lamp

COMPONENT INSPECTION  essacor
1. ECM Component Inspection
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.
4) If problems are corrected, replace ECM.

(L] NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM.
For immobilizer applied vehicle, input pin code.
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VERIFICATION OF VEHICLE REPAIR  excicorr

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 P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)
ERROR

GENERAL DESCRIPTION  e7assees

ECM is activated by power supply. Signals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted signals 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  eadssice

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  esssrero

Item Detecting Condition Possible Cause
DTC Strategy « EEPROM monitorting
Enable Conditions * Engine running

* (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)

Threshold Value

» \ersion difference
between ECM and

3 . - ECMcommunication module
Diagnostic Time * Immediately « ECM component failure

Fuel cut YES
EGR Off NO

Fail Safe Fuel Limit NO
Check NO
Lamp

COMPONENT INSPECTION  e4s8pa0c

1. ECM Component Inspection
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.

(L] NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM.
For immobilizer applied vehicle, input pin code.
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VERIFICATION OF VEHICLE REPAIR  emscsae

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 P0606 ECM/PCM PROCESSOR(ECM-SELF TEST FAILED)

GENERAL DESCRIPTION  eoasooe2

ECM is activated by power supply. Signals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted signals 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

P0606 is set when 1) writing/reading error inside of ECM occurs. 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

E9272743

or above 5.1V. This code is due to ECM internal failure.

DTC DETECTING CONDITION  eopaiees

Iltem

Detecting Condition

Possible Cause

DTC Strategy

¢ Signal monitoring

Enable Conditions

* IG KEY "ON"

Threshold Value

« writing/reading error inside of ECM
« APS 2 ground checking error
« APS 2 ground checking error

Diagnostic Time

¢ Immediately

Fail Safe

Fuel cut NO

EGR Off NO

Fuel Limit NO

Check

Lamp YES

* ECM component failure
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SIGNAL WAVEFORM AND DATA  eassecaa

m G 0.2 v 200 o5 N OO R G ey BN ciBtioev

------ APS QGroundeheck3|gna} poeeeie

m [zoon] Icunsl InEnol |RECD| InEHul Iﬁ |200"| |"E"l0| |REC1"| |"ENU|
Fig1]
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.

SCMFL6422L

COMPONENT INSPECTION  essr7a10
1. ECM Component Inspection
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.
4) If problems are corrected, replace ECM.

[LI| NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM.
For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  ecas206

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 ?

=S
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Go to the DTC guide of recorded NO. in Scantool.

System operates within specification.
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DTC P0611 INJECTOR CIRCUIT MALFUNCTION (MORE THAN TWO
INJECTORS)

COMPONENT LOCATION  ecoei44s

LFIG257A

GENERAL DESCRIPTION  esssazes

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 servo is applied. And injector solenoids is actuated by solenoid operating
voltage raised to 80V with the method of current control.

DTC DESCRIPTION  epsisosc

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  eoseess:

Item Detecting Condition Possible Cause

DTC Strategy e Current monitoring
IG KEY "ON"

Failed cylinder recognition is impossible due to
the failure more than 2 injectors.

Enable Conditions

Threshold Value

L]

Diagnostic Time Immediately « Short in Injector circuit

Fuel cut YES + Injector component

EGR Off NO
Fail Safe Fuel Limit NO

Check
Lamp

YES




DTC TROUBLESHOOTING PROCEDURES

FL -335

SPECIFICATION

E530AC90

Injector Component
Resistance

Injector Operating Voltage

Injector Ope

Current

rating

Injector Control Type

0.330Q (20+1 )

80V

Peak current :
Hold in current

Recharging current : 7A

20+1A
D 12+1A

Current control

SCHEMATIC DIAGRAM

EFD8DDF4

[CIRCUIT DIAGRAM]

Injector #1 (C237-1)
1

[CONNECTION INFORMATION]

i

I

Injector #2 (C237-2)
1

i

I

Injector #3 (C237-3)
1

HZ],

it

Injector #4 (C237-4)
1

ECM (C230-A) [Injector #1]
[16 - Injector #1 [High] Terminal Connected to Function
1 ECM C230-A (16) Injector #1 High side
[47 - Injector #1 [Low] 2 ECM C230-A (47) Injector #1 Low side
[Injector #2]
[2 - Injector #2 [High] Terminal Connected to Function
1 ECM C230-A (2) Injector #2 High side
[31 - Injector #2 [Low] 2 ECM C230-A (31) Injector #2 Low side
[Injector #3]
[1 - Injector #3 [High] Terminal Connected to Function
1 ECM C230-A (1) Injector #3 High side
[46 - Injector #3 [Low] 2 ECM C230-A (46) Injector #3 Low side

it

[17 - Injector #4 [High]

C237-1,2,3,4
INJECTOR #1,#2 #3,#4

{33 - Injector #4 [Low]

[Injector #4]

[HARNESS CONNECTORS]

Terminal Connected to Function
1 ECM C230-A (17) Injector #4 High side
2 ECM C230-A (33) Injector #4 Low side

O O O O
[60]5qs8]57]sefs5[s4[53]52]51] S0[49] 48 [47 6]
25]aala3la2la1[aclzolze[37}36] 35[34 [33] 32 31

— [

] —

30{2928)27|2625[24[23]22] 2.

15[14]13]12]1110| 9[8[ 7|6
W O

C230-K

[94]93]92]91]o0[s9]88]87[86[85]84]83]

82[81[so[7o[78[77[76[75[74] 73]

&

[72]71]70l69l68]67]66]65]64]63]62]6 1]
1 J L J

60[59]58]57]56[55]54]53[52[ 51|
J L ]

w

[s0[a0]4g]47]46[45]a4]a3]42[41]40B9

38[37[36[35[34/33[32]31]30] 29|

[

[28]27]26[25[24]23]22[21 2019181 7[16[15]14[13[12]12]10]

9ols[7]

ECM

SCMFL6397L
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SIGNAL WAVEFORM AND DATA  ecspeosa

at O ENY 6.5 8 CHBB.5V B.1nsd 2~ HE
Pilot injection1 QPi;otiQiecﬁtiorﬁzg : Main injegtion S

...... WENELR AT

il NG

: : Zi00m $><

[ 3% [zoon] [curs] [riEro] [RECD] [mENU] %) [zoon] [curs] [rEno] [RECD] [nENU] |
56 : 58BuS : 26V 5A : 28BuS : 20V

éTrig:CHl iTr

............. |nJect0 C rrentwavef rm

e e e T et L e e
| ™Y [zoon] [curs ] [nEno] [RECD] [MENU] | %Y [zoon] [curs ] [nEMo] [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)

LFIG259A

TERMINAL AND CONNECTOR INSPECTION  eeessaco

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.

[L| 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?



DTC TROUBLESHOOTING PROCEDURES FL -337

M=)

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  ecosos2

1. Check injector connector terminal voltage (failed injector analysis)
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect all injector connectors and ECM connector.
3) IG KEY "ON".

4) Check continuity between injector #1 connector terminal 1 and ECM connector(C230-A) terminal 16.
Check continuity between injector #1 connector terminal 2 and ECM connector(C230-A) terminal 47.
Check continuity between injector #2 connector terminal 1 and ECM connector(C230-A) terminal 2.
Check continuity between injector #2 connector terminal 2 and ECM connector(C230-A) terminal 31.
Check continuity between injector #3 connector terminal 1 and ECM connector(C230-A) terminal 1.
Check continuity between injector #3 connector terminal 2 and ECM connector(C230-A) terminal 46.
Check continuity between injector #4 connector terminal 1 and ECM connector(C230-A) terminal 17.
Check continuity between injector #4 connector terminal 2 and ECM connector(C230-A) terminal 33.

Specification : Continuity (below 1.0Q )

5) Are continuity tests within the specification?

YES

Go to "Component Inspection®.

Refer to "DTC" guide corresponding to each problem occurred injector.

Injector #1 related problem :
Refer to P0201 for 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.
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COMPONENT INSPECTION  epseaze

1.

Check injector component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect injector connector.

3) Measure the resistance between injector component terminal 1 and 2.

Specification : 0.33Q (20 )

ilz)

— LT

U

@

4) Is the measured resistance(of injector solenoid) within the specification?

EGNGO008I

YES

Go to "Verification of Vehicle Repair".

Replace injector and go to "Verification of Vehicle Repair".

[LI| NOTE

Replacing injectors, peculiar IQA code of each injector should be inputted to ECM
Perform this process using "INJECTOR CORRECTION" function on scantool, Refer to P1670, P1671 for more de-
tailed information.

VERIFICATION OF VEHICLE REPAIR  eseerar

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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IDTC P0642 SENSOR REFERENCE VOLTAGE "A" CIRCUIT LOW

GENERAL DESCRIPTION  ec7oasan

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  esossr

P0642 is set when the voltage below 4.7V - 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  easrorsr

Threshold Value

when the voltage is below the minimum voltage
of sensor power supply. ( below 4.7V )

Diagnostic Time ¢ 0.1 sec.
Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit | YES
e | o

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"

* MAFS power supply circuit
» APS 1 power supply circuit
« ECM component

SPECIFICATION  essosics

Sensor power 1

Sensor power 2

Sensor power 3

MAFS, APS 1
4830mV~5158mV

RPS, APS 2,BPS
4830mV~5158mV

A/C pressure transducer,VSA
position Sensor
4830mV~5158mV
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SCHEMATIC DIAGRAM

E82B0251

[CIRCUIT DIAGRAM]

ECM (C230-K)

[CONNECTION INFORMATION]

E45 - Reference Voltage (+5V)

[9-APS 1 Signal

-
{30-GND

[46 - Reference Voltage (+5V)

APS (C256)
APS1 |4

( 2
5

APS2 |1

< 3
6

[31- APS 2 signal

6

(5X413)
NN N/

[HARNESS CONNECTORS]

/i

(2)D)
N 1N

C256
APS

-
[8-GND

Terminal Connected to Function
1 ECM C230-K (46) | APS 2 Reference Voltage (+5V)
ECM C230-K (9) APS 1 Signal
ECM C230-K (31) APS 2 Signal

APS 1 Reference Voltage (+5V)

ECM C230-K (30)

APS 1 Ground

2
3
4 ECM C230-K (45)
5
6

ECM C230-K (8)

APS 2 Ground

C230-A

o o

[60[5958]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] 18] 17

16]

[15

14]13[12f11fio[ 9] 8] 7[6] 5[4 [3 ]2
1 1 1 1

1]

=l =l

C230-K

[04]93]92[01]00]89]88]87]86]85[84]83

82[s1]so[7o[78[77]76[75[74[ 73]

[72[71]70l69]68]67]6665]64]63]62]61]
1 J L J

l60[59]58]57[56/55[54/53[52 51|
L ]

[50Jao]4g]47]46lasla4]a3]42]41] 4039

J
38[37[36[35[34]33[32[32]30] 29|

[28[27]26]25]24]23[22]21]20f19]18[17

16[15]14[13]12[11]10[ 9] 8] 7 |

ECM
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS #1 (C213) ECM (C230-K)
IATS Terminal Connected to Function
_E 3 [80 - IATS #1 Signal 1 Main Relay Battery Voltage (B+)
2 ECM C230-A (44) Sensor Ground
ECM (C230-A) 3 ECM C230-K (89) IATS #1 Slgnal
ECM C230-A (37 Reference Frequenc
NNESE - ono ‘ @ aency
5 ECM C230-A (42) MAFS Signal
— 2 [42 - MAFS Signal
A 4
] E7 - Reference Frequency
1
Main Relay
[HARNESS CONNECTORS]
C230-A
— — I
o o

[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] 1918 [17]16]
M [15]14]13[12f11fio] o] 8] 7[6] 5[4 [3[2[1]
= 1 1 m]
006000 = =
C230-K
LL” —
C213 i
[o4o3]o2]o1lo0lBoles]87]s6les|e4ls3l82]81ls0l79l7877]76[75(74[ 73| 5 TS
MAFS & IATS #1 |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]1 9181 7[16[15]14[13[12[12]10[ 9[8[ 7 |

ECM

SCMFL6113L
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SIGNAL WAVEFORM AND DATA  esee0ss

FR MR 1.6v [EXIE cHB1.8 VU

APS 1 powe

MAFS bowér

i

%] [zoon| '|r11'5:r10'| TRECD| [MENU|

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".

SCMFL6420L

TERMINAL AND CONNECTOR INSPECTION  eseroio1

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.

[LJ|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  ebossaos
1. Check power circuit voltage
1) 1G 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 4 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 and ECM connectors.

3) Check continuity between MAFS connector terminal 4 or APS connector terminal 4 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 go to "Verification
of Vehicle Repair".

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

COMPONENT INSPECTION  essasceo

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

2. Disconnect MAFS connector(C213) and APS connector(C256).

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.

5. Measure the voltage of power circuit of each sensor with all connector connected.

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.)

6. 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  eocaooe2

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 ?

M=)

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

GENERAL DESCRIPTION  eogacras

Refer to DTC P0642.

DTC DESCRIPTION  esessoro

P0643 is set when the voltage above 5.158V - 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  eeeeparo

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"

* when the voltage is above the maximum voltage

Threshold Value of sensor power supply.(above 5.158V )

Diagnostic Time « 0.1 sec. * MAFS power supply circuit
» APS 1 power supply circuit
Fuel cut NO « ECM component
EGR Off NO
Fail Safe Fuel Limit | YES
Check NO
Lamp

SPECIFICATION  eaiapsra

Refer to DTC P0642.

SCHEMATIC DIAGRAM  eosoopee

Refer to DTC P0642.

SIGNAL WAVEFORM AND DATA  esoscoss

Refer to DTC P0642.

TERMINAL AND CONNECTOR INSPECTION  esacaos

Refer to DTC P0642.

POWER CIRCUIT INSPECTION  esiea70e

1. Check power circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnector MAFS connector and APS connector.
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3) I1G KEY "ON".

4) Measure the voltage between MAFS connector terminal 4 or APS connector terminal 4 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 open in power circuit" as follows.
2. Check open in power circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnector MAFS connector, APS connector and ECM connector.

3) Measure the registance between MAFS connector terminal 4 and ECM connector(C230-A) terminal 37.
Measure the registance between APS connector terminal 4 and ECM connector(C230-K) terminal 45.

Specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification?

=)

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

Repair open in power circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in power circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnector MAFS connector, APS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage between MAFS connector terminal 4 or APS connector terminal 4 and chassis ground.

Specification : 0.0V~0.1V

5) Is the measured voltage within the specification?

YES

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".
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Repair short to battery and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esreeeos

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

2. Disconnect MAFS connector(C213) and APS connector(C256).

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.

5. Measure the voltage of power circuit of each sensor with all connector connected.

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.)

6. Does change of sensor power supply occur as connecting sensor connector?
YES

Replace MAFS or APS.

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR 2250185

Refer to DTC P0642.
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IDTC P0646 A/C CLUTCH RELAY CONTROL CIRCUIT LOW

GENERAL DESCRIPTION  esszri7o
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 during aircon compressor operation.

DTC DESCRIPTION  eczoss40

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  eseasses

ltem Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"
Threshold Value « Short to GND, Wiring open
Diagnostic Time * 1.0 sec. o
» A/C relay circuit
Fuel cut NO « A/C relay component
EGR Off NO
Fail Safe Fuel Limit NO
Check NO
Lamp
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FUEL SYSTEM

SCHEMATIC DIAGRAM  eaosross

[CIRCUIT DIAGRAM]

A/C relay E201 A/C compressor

C230-K ECM

[CONNECTOR INFORMATION]

10/02

5 % 3 70 A/C relay control

15A INJ FUSE(Main relay power)
10A A/CON FUSE(Hot at all times)

[HARNESS CONNECTOR]

1
2
5/*|3

A/C relay

Terminal Connected to Function
1 10A A/CON FUSE(Hot at all times) Relay power(INPUT)
2 A/C compressor Relay power(OUTPUT)
3 C230-K terminal 70 Relay control
4 * *
5 15A INJ FUSE(Main relay power) Relay coil power

[r2lafroles ee[s e es[oe ea]ezler
—

so[ss[se]s[s[ss e e[zl
— I —

15 7 5 23 ) ) e S S ER R EE E
28|27|26|25| 24| 23| 22| 21| 20|19|1 16 [15]|14|13|12|11|10|9 |8 | 7

o]s
4]s
2]s

ECM

MONITOR SCANTOOL DATA  ezorarss

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.

SCMFL6404L

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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1.2 CURRENT DATA 27/65 1.5 ACTUATION TEST a1/17

A

% [AIR MASS PERCYLINDER  474.Bng-st A’C COMPRESSOR RELAY

* |UATER TEMP.SENSOR 93.5 °C DURATIoM  TUNTIL STOP KEV

% [A/C ON SIGNAL SWITCH  ON

% |A/C COMPRESSOR CONTROL ON n METHOD ACTIVATION

e n/C PRESSURE SENSOR 2117 mV CONDITION |IG.KEY ON

% |BLOWER SWITCH ON ENGINE RUNNING

% [FAN-LOW SPEED ON

% |[FAN-HIGH SPEED OFF PRESS [STRT1, IF YOU ARE READY *
¥

[FI® | |PART | |FULL| [HELP| |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.

SCMFL6310L

TERMINAL AND CONNECTOR INSPECTION  ecasooor

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.

(LI 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  e7reepes
1. Check power circuit voltage

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

2) Disconnect A/CON relay.

3) Measure the voltage of A/CON 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 E/R FUSE &amp; RELAY BOX 15A A/CON FUSE and related circuit and go to "Verification
of Vehicle Repair".

2. Check IG KEY "ON" power circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect A/CON relay.
3) IG KEY "ON".

4) Measure the voltage of glow relay terminal 5.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

=S

Go to "Control Circuit Inspection”.

Repair problems of Main relay component and Main relay related circuit and go to "Verification of Vehicle
Repair”.

CONTROL CIRCUIT INSPECTION  eszera07
1. Check monitoring voltage in control circuit

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

2) Disconnect A/CON relay.

3) IG KEY "ON".

4) Measure the voltage of A/CON relay terminal 3.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

=S

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) IG KEY "OFF", ENGINE "OFF".
2) Disconnect A/CON relay and ECM connector .

3) Check continuity between glow relay terminal 3 and ECM connector (C230-K) 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  Esoicses
1. Check A/CON relay component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect A/CON relay.

3) Measure the coil resistance of A/ICON relay.

specification : 85+5 Q (20 )

4) Is the measured resistance within the specification?

M=)

Go to "2. Check A/CON relay component operation” as follows.

Replace A/CON relay and go to "Verification of Vehicle Repair".

EGNGO01H
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2.

Check A/CON relay component operation

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

2) Disconnect A/CON 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+

EGNGO001I

5) Is the continuity test within the specification?

YES
Go to "Verification of Vehicle Repair".

Replace A/CON relay and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  esoso0s0

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 ?

=S

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

System operates within specification.
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IDTC P0647 A/C CLUTCH RELAY CONTROL CIRCUIT HIGH

GENERAL DESCRIPTION  esr7azer

Refer to DTC P0646.

DTC DESCRIPTION  e7isiset

0647 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  e4ras700

ltem Detecting Condition Possible Cause
DTC Strategy « Voltage monitoring
Enable Conditions * IG KEY "ON"
Threshold Value e Short to battery
Diagnostic Time * 1.0 sec. o
» A/C relay circuit
Fuel cut NO « A/C relay component
EGR Off NO
Fail Safe Fuel Limit NO
Check NO
Lamp

SCHEMATIC DIAGRAM  eosiesa

Refer to DTC P0646.

MONITOR SCANTOOL DATA  eearzes

Refer to DTC P0646.

TERMINAL AND CONNECTOR INSPECTION  e7pezeo:

Refer to DTC P0646.

POWER CIRCUIT INSPECTION  eoparseso
1. Check power circuit voltage

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

2) Disconnect A/CON relay.

3) Measure the voltage of A/CON relay terminal 1.

specification : 11.5V~13.0V

4) Is the measured voltage within the specification?
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M=)

Go to "2. Check IG KEY "ON" power circuit" .

Repair problems of E/R FUSE = RELAY BOX 15A A/CON FUSE and related circuit and go to "Verification
of Vehicle Repair".

2. Check IG KEY "ON" power circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect A/CON relay.
3) IG KEY "ON".

4) Measure the voltage of glow relay terminal 5.

specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

=S

Go to "Control Circuit Inspection".

Repair problems of Main relay component and Main relay related circuit and go to "Verification of Vehicle
Repair".

CONTROL CIRCUIT INSPECTION  eooe7754
1. Check monitoring voltage in control circuit

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

2) Disconnect A/CON relay.

3) IG KEY "ON".

4) Measure the voltage of A/ICON relay terminal 3.

specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

=S

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

2) Disconnect A/CON relay and ECM connector .

3) Check continuity between glow relay terminal 3 and ECM connector (C230-K) 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  ecoserns
1. Check A/CON relay component resistance
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect A/ICON relay.

3) Measure the coil resistance of A/ICON relay.

specification : 85+5 Q (20 )

4) Is the measured resistance within the specification?
YES

Go to "2. Check A/CON relay component operation” as follows.

Replace A/CON relay and go to "Verification of Vehicle Repair".
2. Check A/CON relay component operation

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

EGNGO001H



FL -358 FUEL SYSTEM

2) Disconnect A/CON 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 )

—1©®
B!

B+
EGNGOO01I

5) Is the continuity test within the specification?

YES

Go to "Verification of Vehicle Repair".

Replace A/CON relay and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  essrsoss

Refer to DTC P0646.
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IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT |

GENERAL DESCRIPTION  escroesc

As monitoring the errors of several sensors and actuator circuit, TCM related problem and ECM error, if any problem
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  eoiacrss
P0650 is set when 1)excessive current is detected in engine check lamp control circuit for more than 2 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
circuit or opened filament of lamp component.

DTC DETECTING CONDITION  erieiss

Item Detecting Condition Possible Cause

DTC Strategy « Voltage monitoring

IG KEY "ON" (Monitoring only performed within
lamp operating condition)

Short to battery

Short to GND, Wiring open

Diagnostic Time + 2 sec. + Open in engine check lamp
» Engine check lamp circuit.

Enable Conditions

Threshold Value

Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit NO
Check NO
Lamp
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SCHEMATIC DIAGRAM  ezopeecs

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
MI5 Cluster ECM (C230-K) Terminal Connected to Function
M15-B terminal 15 |10A CLUSTER FUSE IG power
M15-B (15) m M15-A (10) - M15-A terminal 10 | C230-K terminal 68 | Engine check lamp control

.68 Engine check lamp control

Engine check lamp

10A CLUSTER FUSE (IG power)

[HARNESS CONNECTOR]

|_ -‘:‘_Fr -| |’ 'E‘_Fl' '| 30[2928fo7essl4]23[22]2
15|14[13|12[11110|9(8]7]6
10|os|7|6|5]a]3]2]1 8l7]e|5][4]3]2]1 —
20 |10 [18 [17]16 [15 [14 13 12]11 16]15[14[13[12[11]10] 9
C230-K
M15-A M15-B
Cluster
C|USter 94193|92]91|90|89|88|87|86|85|84|83|82|81|80|79| 78| 77| 76| 75| 74| 73 6ls
72|71|70]|69|68|67|6665|64|63|62|61|60|59|58|57|56|55]|54|53 |52 51
[ 1] ¥ 1] L 1] ¥ ] 413
50]49]48|47]46]45|44|43]42]41]40]|39|38[37]36|35|34|33| 32|31 30|29
28|27|26|25|24|23|22]21|20|19|18|17 |16 15|14 |13|12|11|10|9 |8 | 7 2)1
ECM

SCMFL6405L

TERMINAL AND CONNECTOR INSPECTION  escaecas

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.

[L| 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?

=S

Repair the trouble causing part and go to "Verification of Vehicle Repair".
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Go to "Control Circuit Inspection”.

CONTROL CIRCUIT INSPECTION  e7orenco
1. Check control circuit voltage

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

2) Disconnect ECM connector.

3) IG KEY "ON".

4) Measure the voltage of terminal 68 of ECM connector (C230-K).

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.

Check open in filament of check lamp. ( Refer to Component Inspection)
Repair open between cluster connector(M15-A) terminal 10 and ECM connector(C230-K) 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 (C230-K) 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  ecesaces

1. 1G KEY "OFF", ENGINE "OFF".
2. Dismount cluster and disconnect check lamp.

3. Check filament of check lamp.
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4. supply 12V to "check lamp" to turn lamp ON

specification : lamp turns ON when 12V is supplied.

5. Does check lamp turn ON?

M=)

Go to "Verification of Vehicle Repair".

Replace check lamp and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  &77on0ra

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 ?

=)

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

System operates within specification.
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IDTC P0652 SENSOR REFERENCE VOLTAGE "B" CIRCUIT LOW

GENERAL DESCRIPTION  eisoeass

As monitoring the errors of several sensors and actuator circuit, TCM related problem and ECM error, if any problem
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  e77caosa

P0652 is set when the voltage below 4.7V - 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

E422D052

Threshold Value

< when the voltage is below the minimum voltage
of sensor power supply ( below 4.7V )

Diagnostic Time ¢ 0.1 sec.
Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit | YES
e | o

ltem Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG KEY "ON"

* RPS power supply circuit

» APS 2 power supply circuit
» BPS power supply circuit

« ECM component

SPECIFICATION  e71043rc

Sensor power 1

Sensor power 2

Sensor power 3

AFS, APS 1
4830mV~5158mV

RPS, APS 2,BPS
4830mV~5158mV

A/C pressure transducer,VSA
position Sensor
4830mV~5158mV
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FUEL SYSTEM

SCHEMATIC DIAGRAM

E127962D

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

[HARNESS CONNECTORS]

APS (C256) ECM (C230-K)
APS 1 4 Terminal Connected to Function
[ 45 - Reference Voltage (+5V) 1 ECM C230-K (46) | APS 2 Reference Voltage (+5V)
2 ECM C230-K (9) APS 1 Signal
2 [9-APS 1 Signal &
3 ECM C230-K (31) APS 2 Signal
5 = 4 ECM C230-K (45) | APS 1 Reference Voltage (+5V)
{30 - GND
5 ECM C230-K (30) APS 1 Ground
APS 2 1
{ 46 - Reference Voltage (+5V) 6 ECM C230-K (8) APS 2 Ground
< 3 [31- APS 2 signal
6
=
18 - GND

C230-A

o

o

[60[5958]57[5655[54]53[52[51[50[49] 48] 47] 46]

[45]44]a3[42[41]40[39[38[37[36] 35[34[33[32]31]

[30

29]28[27]26]25]24]23[22]21] 20] 19] 18] 17

16|

[15

1413[1211fiof 9[8[ 7[6[5[4[3] 2
! 1 1 1

1]

/i

06006006
AN AN NN /N

=l

e
C230-K

[o4]o3]92]91]o0]so]88]87[8s6[85]84]83

82[81[so[7o[78]77]76[75[74] 73]

[72[71]70]69]68]67[666564|63]62]61]
1 J J

60[59[58]57]56(55[54]53[52] 51|
J L ]

1
[50ao]4g]a7|46lasla4]a3]42]41]40[39

38[37|36[35]34[33[32[31]30] 29|

[28]27]26]25[24]23]22]21]0]19[18[1 7

16[15[14[13]12[11]10[ 9] 8] 7 |

ECM

SCMFL6123L
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
RPS (C203) ECM (C230-A)
3 E _GND Terminal Connected to Function
1 ECM C230-A (28) | Reference Voltage (+5V)
<__|Zp - (28 - Reference Voltage (+5V) 2 ECM C230-A (43) RPS Signal
2 [43 - RPS signal 3 ECM C230-A (8) Sensor Signal

[HARNESS CONNECTORS]
C230-A

o o
[60[5958]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]18]17]16]
[15]14]13[12h1fof of 8] 7654 [3]2]1]

[l [ [ Im

[ (B8] L
_ C230-K
C203 H
[04]e3]o2]o1]o0]so[8ele7]esles|e4]ss]s2]s1s0l7al78[77]76]75[74[ 73] [ TS
RPS [72]71]70]69]68]67|6665 64]63]62]6 160[59]58]57]56[55[54]53[52 51
1 J L J J

[ ] 4(3
[50Jao]4g]47[46la5]a4]a3]a2]41|4039]38|37]36[35[3433[32[31]30][ 29]
[28[27]26]25[24]23[22]21pof1 9181 7]16[15[14[13[12]11]10[ 9] 8] 7]

ECM

SCMFL6124L
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[CIRCUIT DIAGRAM]
BPS & IATS #2 (C283)

[CONNECTION INFORMATION]
ECM (C230-A)

_|Z [53 - IATS #2 Signal Terminal Connected to Function
—
4 1 ECM C230-A (40) BPS Signal
[23 - GND
— 2 ECM C230-A (13) | Reference Voltage (+5V)
2 [13 - Ref Voltage (+5V . i
<——|ZP { 13 - Reference Voltage (+5V) 3 ECM C230-A (53) IATS #2 Signal
1 ' 4 ECM C230-A (23 Sensor ground
[40 - BPS Signal @3 g
C230-A
[HARNESS CONNECTORS] — — _
o o

[60]5958]57]56[55[54]53[52[51] 50 [49] 48[ 47] 46]
[45]44]a3]42[41]40[39]38[37[36] 35]34[33[32] 31|
[ ] [ ] [ ]
[30]29]28]27]26]25]24]23[22] 21 20] 19] 18] 17] 16|
[15]14[a3]12f1afio] of 8] 7[6[ 5[4 [3]2]1]
! 1 Iml Im

CHB 1.8 U

[ [ 1
- C230-K
100006 I
ATATN/ |
C283 lo4]93[92]91]o0[89[s8]s7]6]85]84]83][82[81]80]7o[78]77[76]75]74] 73] 5
|72|7l|70|69|68|67|66|65|64|63|62|61 60|59|58|57|56|55|54|53|52| 51|
3
BPS & IATS #2 |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[2524[23]22]21]20[1 9181 7[16[15]14]13]12[11]10] 9[8[ 7| 1
- ECM
SCMFL6118L
SIGNAL WAVEFORM AND DATA  essozers
FR O 1.6v JEEIE ciB 18V FR

GIe rue [5G0

BPS power

RPS po\/vef .

[ %) [zoon] N [riEvo] [RECD] [HENU] [ %) [zoon] IR [rEno] [RECD] [HENU]
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",

LFIG347A
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TERMINAL AND CONNECTOR INSPECTION  esrerspn

1.

3.

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.

(LI 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  eceecors

1.

Check power circuit voltage

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

2) Disconnector RPS connector, APS connector and BPS connector.
3) IG KEY "ON".

4) Measure the voltage of RPS connector terminal 1, APS connector terminal 1 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.
Check short to ground in power circuit
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect RPS connector, APS connector, BPS connector and ECM connectors.

3) Check continuity between RPS connector terminal 1(APS connector terminal 1, BPS terminal 2) and chassis
ground.
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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 go to "Verification
of Vehicle Repair".

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

COMPONENT INSPECTION  eceiaese

IG KEY "OFF", ENGINE "OFF".

Disconnect RPS connector, APS connector, BPS connector.

Check that sensor connector power supply is within the specification after turning IG KEY "ON".
Connect RPS connector and APS connector in turn.

Measure the voltage of power circuit of each sensor with all connector connected.

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.)

Does change of sensor power supply occur as connecting sensor connector?
YES

Replace related sensors.(rail pressure sensor, accel pedal sensor, boost pressure sensor)

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esas0s08

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 ?

M=)

Go to the DTC guide of recorded NO. in Scantool.
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System operates within specification.
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IDTC P0653 SENSOR REFERENCE VOLTAGE "B" CIRCUIT HIGH

GENERAL DESCRIPTION  eseierer

Refer to DTC P0652.

DTC DESCRIPTION  eseatsas

P0653 is set when the voltage above 5.158V - 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  eios7aes

Item Detecting Condition Possible Cause

DTC Strategy » Voltage monitoring
Enable Conditions ¢ IG KEY "ON"

« when the voltage is above the maximum voltage
of sensor power supply.(above 5.158V )

Threshold Value

» RPS power supply circuit
Diagnostic Time ¢ 0.1 sec. - APS 2 power supply circuit
Fuel cut NO » BPS power supply circuit

« ECM component

EGR Off NO

Fail Safe Fuel Limit YES
Check NO
Lamp

SPECIFICATION  essposce

Refer to DTC P0652.

SCHEMATIC DIAGRAM  eor21a20

Refer to DTC P0652.
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SIGNAL WAVEFORM AND DATA  esriseoc

FR [N 1.ev JEXJE cHB 1.8V FR [N 1.ev JEXIE cHB 1.8V

APS 2 power BPS povier

RPS po\/vef o

D F R [ o [ R H
| % [zoon] RN [1Ero] [RECD] [MENU] | % [zoon] RIS [nEro] [RECD] [MENU]

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".

LFIG347A

TERMINAL AND CONNECTOR INSPECTION  eosars

Refer to DTC P0652.

POWER CIRCUIT INSPECTION  eraesrrs
1. Check power circuit voltage
1) IG KEY "OFF", ENGINE "OFF".

2) Disconnector RPS connector, APS connector and BPS connector.

3) 1G KEY "ON".

4) Measure the voltage of RPS connector terminal 1, APS connector terminal 1 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 open in power circuit" as follows
2. Check open in power circuit
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnector RPS connector, APS connector, BPS connector and ECM connector.
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3) Measure the registance between RPS connector terminal 1 and ECM connector(C230-A) terminal 28.
Measure the registance between APS connector terminal 1 and ECM connector(C230-K) terminal 46.
Measure the registance between BPS connector terminal 2 and ECM connector(C230-A) terminal 13.

Specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification?
YES

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

Repair open in power circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in power circuit
1) IG KEY "OFF", ENGINE "OFF".
2) Disconnector RPS connector, APS connector, BPS connector and ECM connector.
3) IG KEY "ON".

4) Measure the voltage between RPS connector terminal 1 or APS connector terminal 1 or BPS connector terminal
2 and chassis ground.

Specification : 0.0vV~0.1V

5) Is the measured voltage within the specification?
YES

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".

Repair short to battery and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esocrees

1. 1G 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.

5. Measure the voltage of power circuit of each sensor with all connector connected.

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.)

6. Does change of sensor power supply occur as connecting sensor connector?



DTC TROUBLESHOOTING PROCEDURES FL -373

M=)

Replace related sensors.(rail pressure sensor, accel pedal sensor, boost pressure sensor)

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  escsanto

Refer to DTC P0652.
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FUEL SYSTEM

IDTC P0670 GLOW RELAY CIRCUIT MALFUNCTION

COMPONENT LOCATION  eooss2ea

—8) N—

Auxiliary Heater Relay

GENERAL DESCRIPTION  ep2aces

SCMFL6508L

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

E7020BF3

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
internal open in glow relay component.

DTC DETECTING CONDITION  erasors

Item

Detecting Condition

Possible Cause

DTC Strategy

* Voltage monitoring

Enable Conditions

¢ IG KEY "ON" (monitoring only performed within
relay operating condition)

Threshold Value

¢ short to battery
e Short to GND, Wiring open

Diagnostic Time

e 1.0 sec.

Fail Safe

Fuel cut NO

EGR Off NO

Fuel Limit NO

Check

Lamp NG

» Glow relay control circuit
* Glow relay component
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SPECIFICATION

E971562A

RELAY OPERATING TIME

- 20 -10 10 50
10V 16sec 10sec 4sec 2.0sec
14.9Vv 16sec 10sec 4sec 2.0sec
SCHEMATIC DIAGRAM  ess2e4e5
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C218 Glow relay C206 Glow plug terminal Connected to Function
1 80A GLOW PLUG FUSIBLE LINK Glow plug power(INPUT)
230K ECM 2 C230-K terminal 93 Glow rel trol
- erminal ow relay contro
1 O/C 5
3
4 2 | I trol
93 Glow relay contro 4 15A SENSOR #2 FUSE | Glow relay coil power
5 C206 terminal 1 Glow plug power(OUTPUT)

Main relay power ( 15A SENSOR #2 FUSE )

[HARNESS CONNECTOR]

[4]*]2]

U'I*I—‘|

Glow relay
C218

Hot at all times ( 80A GLOW PLUG FUSIBLE LINK)

60]5958]57|56|55/54[53]52|51)50[49| 48 (47| 46
45144143)42|41]40[39[38[37|36] 3534 [ 33[32| 31

30]29|28|27]26|25|24]|23|22{21] 2t

2hifio] o] 8] 7]e

15]14)13)1!
W

C230-K

[04] 93[92] 9190 80[ 8] 87[ 6] 85[84] 83[82] 81[ 80 79[ 78] 77[ 76] 75] 74] 73]

|72]71]70]69]68]67]66]65[64] 63] 6261
1] L

60[59]58[57]56[55]54]53]52 51
J L J

[50]4s] 48] 47|46 |a5]44] 43] 42[ 1] 40[30] 3837|3635 [34 ]33] 32[31] 30] 29]

|28]27]26] 25] 24[ 23] 22 21]20] 19]18]17[16]15[1413]12 11 [10] o 8 [ 7]

ECM

MONITOR SCANTOOL DATA

EFD64FA9

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 "GLOW RELAY" parameter on the Scantool.

SCMFL6406L

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 8917
&

% [BATTERY VOLTAGE 13.8 v GLOW RELAY

% |[FUEL PRESSURE MEASURED 31.4 HPa

% [RAIL PRESS. REGULATOR1 17.9 % DURATION |UNTIL STOP KEY

* [AIR MASS PERCYLINDER 474 . Bng/st METHOD ACTIVATION

* [JATER TEMP.SENSOR 88.8 °C | g CONDITION |IG.KEY ON

] GLOW RELAY ON ENGINE OFF

% |GLOW CONTROL LAMP OFF

% [ENGINE SPEED SENSOR 774 rpn PRESS [STRT1, IF YOU ARE READY !
¥

[Fix | [FULL | |GRPH| [RCRD | [sTRT] [STOP]

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.

SCMFL6320L

TERMINAL AND CONNECTOR INSPECTION  eo7ossca

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.

[LJ| 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  e7csaoar

1. Check HOT AT ALL TIMES power circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect glow relay.

3) Measure the voltage of glow relay connector 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 voltage" as follows.

Repair FUSIBLE LINK BOX 80A GLOW PLUG FUSIBLE LINK and related circuit and go to "Verification of
Vehicle Repair".

2. Check IG KEY "ON" power circuit voltage
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect glow relay.
3) IG KEY "ON".

4) Measure the voltage of glow relay connector terminal 4.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

Go to "Control Circuit Inspection”.

Repair E)lR FUSE RELAY BOX 15A SENSOR #2 FUSE and related circuit and go to "Verification of Vehicle
Repair".

CONTROL CIRCUIT INSPECTION  ecerrese
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 2.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

Go to "Component Inspection”.
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When no value is detected : Go to "2. Check open in control circuit".
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 2 and ECM connector (C230-K) 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  kousece
1. Check golw relay component coil resistance
1) 1G KEY "OFF", ENGINE "OFF".

2) Disconnect glow relay.

3) Measure the resistance of glow relay component coil.

Specification : 555 Q (20 )

0

EGNGO07M
4) Is the measured resistance within the specification?

YES

Go to "2. Check glow relay component operation” as follows.
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Replace glow relay and go to "Verification of Vehicle Repair".
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+
EGNGOO07N

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  esaseono

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. Dirive 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  essscaor

Main Relay

=

SCMFL6507L

GENERAL DESCRIPTION  epscraso

Main relay operates when Ignition ON signal is inputted to ECM connector(C230-K) terminal 28 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
16 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  &s7s007s

When IG KEY OFF signal is imputted to ECM. ECM stops injector operation and engine turns OFF. Then, After-run(turning
off process of ECM internal 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  eecoeceo

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions « Engine running

* When main relay responds to IG KEY - ON/OFF
signal too fast or slow

Threshold Value (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
Diagnostic Time « Immediately * Main relay component
Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit NO
Check NO
Lamp
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FUEL SYSTEM

SPECIFICATION

E402657B

Main Relay Coil Resistance

8510 Q (20 )

SCHEMATIC DIAGRAM

Main rela
Yy 15A SENSOR #3

20AIG COIL

I

1 Battery voltage
3 Battery voltage

5 Battery voltage
72 Main relay control
281G KEY ON signal

[HARNESS CONNECTOR]

1
4 (3|2
5
Main relay

ON/START signal (E/R FUSE & RELAY BOX 10A ECU FUSE)

Hot at all times ( E/R FUSE & RELAY BOX 40A ECU MAIN FUSIBLE LINK))

C230-A

O O O O
[60]s9[s8]57]56[s5[54[53]52]51[50[49] 48]47] 46]
45 aalazlazjalacz9[z8[3 76| 35]34 [ 333231

C230-K

EB7ED8A6
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
10A SENSOR #1 Fuel pump relay
[ Stop lamp switch Terminal Connected to Function
PTC heater relay 1 C230-K terminal 1,2,3 | Power supply to ECM, Sensor, Actuator
15A SENSOR #2 Blower relay _ _
Brake switch 2 40A ECU FUSIBLE LINK Main relay coil power
;Ezgigs::;c\::st:r 3 SENSOR FUSE (#2,#3) Power supply to ECM, Sensor, Actuator
VGT actuator K K
CMPS 4 C230-K terminal 72 Main relay control
Glow plug relay -
Aircon relay 5 40A ECU FUSIBLE LINK Hot at all times
C230-K ECM

[04] 93[92] 91]o0[80[e8] 87]86] 85[84] 8382 81]80] 79[ 78] 77[ 76] 75] 74] 73]

[72]71]70]69]68]67]66]6564] 63]62]61] 60]59] 58] 57[ 5655 [54[53]52[ 51]
1] L J L J

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

|28]27]26] 25] 24] 23] 22] 21] 20] 19[18]17]16]15]14]13]12]11]10] 0 8 [ 7]

ECM

SCMFL6407L
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SIGNAL WAVEFORM AND DATA  ecsaosm0

Bt [ s.ev CONE 5.0 v

...... 1 KEY signa

: -__M_aln ;Eela_y ;

four ~ 5090

| %) [zoon] [curs] [1ENo] [RECD] [MENU]

Fig.1) Main relay operates when IG KEY "ON" (C230-K terminal 28 ON signal), it turns "OFF" in 16 sec. after IG KEY "OFF".

SCMFL6392L

TERMINAL AND CONNECTOR INSPECTION  cososzen

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.

(L] 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  escraooe
1. Check power circuit voltage

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

2) Disconnect main relay.

3) Measure the voltage of main relay terminal 2 and 5.
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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 40A ECU MAIN FUSIBLE LINK and related circuit and go to "Verification
of Vehicle Repair".

2. Check power supply line(relay - actuator)
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect main relay and ECM connector.
3) Connect main relay terminal 5 and 1 using jump wire.

4) Measure the voltage of ECM connector (C230-K) 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 the circuit from which no voltage is detected, and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eozs9300
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 4 and ECM connector (C230-K) 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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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 4 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".

3. 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 4.

specification : 0.0V~0.1V

5) Is the measured resistance within the specification?

YES
Go to "Component Inspection”.

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

COMPONENT INSPECTION  e23n6333
1. 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 : 85+10 Q (20 )
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EGNGO10F
4) Is the measured resistance within the specification?

=S

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) 1G 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?

=S

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  erscacos

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. Dirive 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 P0698 SENSOR REFERENCE VOLTAGE "C" CIRCUIT LOW

GENERAL DESCRIPTION  epesoso

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  esrossrs

P0698 is set when the voltage below 4.7V - 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

E2C2A9A5

Threshold Value

when the voltage is below the minimum voltage

of sensor power supply ( below 4.7V )

Diagnostic Time ¢ 0.1 sec.
Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit | YES
e | o

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"

* A/C pressure transducer
power supply circuit

« variable swirl control actuator
power supply circuit

« ECM component

SPECIFICATION  ersraosr

Sensor power 1

Sensor power 2

Sensor power 3

MAFS, APS 1
4830mV~5158mV

RPS, APS 2,BPS
4830mV~5158mV

A/C pressure transducer,VSA
position Sensor
4830mV~5158mV
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SCHEMATIC DIAGRAM  esaorrc2
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
IA/C Pressure Transducer (C235) ECM (C230-K)
Terminal Connected to Function
3 [22 Sensor power 1 ECM C230-K (12) Sensor gl’Ound
P 2 [13 Sensor signal 2 ECM C230-K (13) Sensor signal
1 [12 Sensor ground 3 ECM C230-K (22) Sensor power

[HARNESS CONNECTOR]

C235
AJC pressure transducer

30[29|28]27[26[25[24
15[14J13]12J11010| 9
u

C230-K

82[81[so[79[78[77[76[75[74] 73]
60J59]58[57]56]55[54/53]52[ 51

o]}
2]]

ECM

SCMFL6408L
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[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VARIABLE SWIRL
CONTROL ACTUATOR (C269) ECM (C230-A) _ :
Terminal Connected to Function
SENSOR |3 N
E26 - Reference Voltage (+5V) 1 ECM C230-A (60) Motor [+] Control
4 2 ECM C230-A (30) Motor [-] Control
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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"
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TERMINAL AND CONNECTOR INSPECTION  ecivspss

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.

[LJ|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  ecacrocr

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"

4) Measure the voltage between A/C pressure transducer connector terminal 3 or variable swirl control actuator
connector terminal 3 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 A/C pressure transducer connector, variable swirl control actuator connector, ECM connectors.
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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?

=S

If the circuit is 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 "Verification of Vehicle Repair".

COMPONENT INSPECTION  eesaoses

1. IG 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.

5. Measure the voltage of power circuit of each sensor with all connector connected.

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.)

6. Does change of sensor power supply occur as connecting sensor connector?

=S

Replace A/C pressure transducer or variable swirl control actuator.

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecenors

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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M=)

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

GENERAL DESCRIPTION  eseesoia

Refer to DTC P0698.

DTC DESCRIPTION  esssssss

P0699 is set when the voltage above 5.158V - 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  evesseea

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"

Threshold Value « when the voltage is above the maximum voltage

of sensor power supply(above 5.158V ) « AIC pressure transducer
Diagnostic Time + 0.1 sec. power supply circuit
« variable swirl control actuator
Fuel cut NO power supply circuit
EGR Off NO *+ ECM component
Fail Safe Fuel Limit | YES
Check NO
Lamp

SPECIFICATION  Ercsieer

Refer to DTC P0698.

SCHEMATIC DIAGRAM  eazeiser

Refer to DTC P0698.

SIGNAL WAVEFORM AND DATA  e7sozrs

Refer to DTC P0698.

TERMINAL AND CONNECTOR INSPECTION  epopazsc

Refer to DTC P0698.

POWER CIRCUIT INSPECTION  eorear

1. Check power circuit voltage
1) I1G KEY "OFF", ENGINE "OFF"

2) Disconnect A/C pressure transducer connector and variable swirl control actuator connector.



DTC TROUBLESHOOTING PROCEDURES FL -395

3) IG KEY "ON"

4) Measure the voltage between A/C pressure transducer connector terminal 3 or variable swirl control actuator
connector terminal 3 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 open in power circuit
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect A/C pressure transducer connector, variable swirl control actuator connector and ECM connector.

3) Measure the registance between A/C pressure transducer connector terminal 3 and ECM connector(C230-K)

terminal 22.
Measure the registance between variable swirl control actuator connector terminal 3 and ECM connec-

tor(C230-A) terminal 26.

Specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification?
YES

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

Repair open in power circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in power circuit
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect A/C pressure transducer connector, variable swirl control actuator connector and ECM connector.
3) IG KEY "ON"

4) Measure the voltage between A/C pressure transducer connector terminal 3 or variable swirl control actuator
connector terminal 3 and chassis ground.

Specification : 0.0V~0.1V

5) Is the measured voltage within the specification?

YES
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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".

Repair short to battery and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esezascs

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.

5. Measure the voltage of power circuit of each sensor with all connector connected.

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.)

6. 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 esore0ne

Refer to DTC P0698.
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[DTC P0820 NEUTRAL S/W MALFUNCTION |

GENERAL DESCRIPTION  escasse2

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.

(L] 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  esiposr

P0820 is set when 1)gear is engaged at engine ON, but clutch signal is not detected or 2)only neutral signal is detected
at above 80Km/h. for more than 5 sec.. This code is due to open, short to battery or ground in neutral gear switch circuit.

DTC DETECTING CONDITION  e27araes

ltem Detecting Condition Possible Cause
DTC Strategy  Signal monitoring
Enable Conditions « Engine running

e gear is engaged at engine ON, but clutch
Threshold Value signal is not detected
¢ Only neutral signal is detected at above 80Km/h

. T * Nertral gear switch
Diagnostic Time e 5.0sec component

Fuel cut NO » Nertral gear switch circuit

EGR Off NO

Fail Safe Fuel Limit NO
Check NO
Lamp

SPECIFICATION  eseossee

Signal Voltage Neutral Position Except Neutral Position
11.0vV~13.5Vv 0.0vV~0.2V(LOW) 11.0V~13.5V(HIGH)
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SCHEMATIC DIAGRAM  egsacers

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Neutral SIW (C278) ECM (C230K) Terminal Connected to Function
1 ECM C230-K (57) Neutral S/W signal
T\ 1 [57 - Neutral S/W signal 2 G15 Ground point Chassis ground
2
= G15

[HARNESS CONNECTOR]
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Fig 1) 12V at neutral gear position, OV at any gear position except neutral position.

LFIG462A

TERMINAL AND CONNECTOR INSPECTION  ezspree2

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.

(L] 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?

=S

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

Go to "Signal Circuit Inspection".

SIGNAL CIRCUIT INSPECTION  ecssseo2
1. Neutral gear switch Voltage Inspection
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect neutral gear switch connector.
3) IG KEY "ON"

4) Check the voltage of neutral gear switch connector terminal 1.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
=S

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 the continuity between neutral gear switch connector terminal 1 and ECM connector (C230-K) terminal
57.

specification : Continuity ( below 1.0Q )

4) Is the continuity test within within the specification?
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M=)

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  essi22co

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

2. Disconnect neutral gear switch connector and ECM connector.

3. 1G 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  ess14p89

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 two or three times.

specifications : The measured resistance varies from below 1.0Q (Continuity) to infinite
Q (Discontinuity) in accordance with gear shifting.

LFIG466A
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4. Is the measured resistance within the specification?

M=)

Go to "Verification of Vehicle Repair”.

Replace neutral gear switch and go to Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecssocon

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 P0830 CLUTCH PEDAL SWITCH "A" CIRCUIT

GENERAL DESCRIPTION

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 considers 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

E75EDA1B

condition. Besides, clutch switch signal is used to detect engaged gear with vehicle speed and engine speed.

DTC DESCRIPTION

P0830 is set when no clutch switch signal change is detected while gear shifts 3 times at above 1500rpm. This code is

E32611C9

due to 1) clutch switch component failure or 2) open or short in circuit 3) improper height of clutch pedal.
ECM recognizes ingaged gear with rpm and vehicle speed sensor signal.

DTC DETECTING CONDITION

E260193B

Item

Detecting Condition

Possible Cause

DTC Strategy

« Signal monitoring

Enable Conditions

¢ Engine running

Threshold Value

* No clutch switch signal change is detected until
gear shifts 3 times at above 1500rpm

Diagnostic Time

* immediately

Fail Safe

Fuel cut NO

EGR Off NO

Fuel Limit NO
Check NO
Lamp

* Clutch S/W circuit
* Clutch S/W component
* Clutch S/W pedal hight

SPECIFICATION

E507992F

Condition

Clutch Pedal Depressed

Clutch Pedal Released

Switch Operation

Switch ON

Switch OFF
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SCHEMATIC DIAGRAM  &rio7203

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Clutch SIW (C253) ECM (C230-K) Terminal Connected to Function
1 G13 Ground point Chassis ground
T\ 2 [79 - Clutch SW signal 2 ECM C230-K (79) Clutch S/W signal
1
= G13

[HARNESS CONNECTOR]
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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.
Even though clutch pedal is not depressed just after turning engine on, signal voltage is outputted as OV. Therefore even if
clutch pedal is not depressed, engine can be turned on. However, if pedal is depressed once, clutch switch signal is no more 0V.

In this case, turning engine on is possible only when clutch pedal is depressed.

LFIG469A
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MONITOR SCANTOOL DATA  erreiocs

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. Select "CLUTCH SWITCH" parameter on the Scantool.

Specification : When clutch switch released : "CLUTCH SWITCH" : OFF

When clutch switch depressed : "CLUTCH SWITCH" :

ON

1.2 CURRENT DATA 1854
A
% |BATTERY VOLTAGE 13.8 v
ECLUTCH SWITCH ON
% |REDUNDANT BRAKE SWITCH OFF -
* |BRAKE SWITCH OFF
REDUNDANT BRAKE SWITCH
BRAKE SWITCH
ACCEL PEDAL SENSOR
ACCEL PEDAL SENSOR 1
Y
[FI% | [FULL| |GRPH| |[RCRD |

| Fig 1]

Fig. 1) Check if "CLUTCH SWITCH" parameter changes correctly from "ON" to "OFF" and vice versa as activating clutch pedal.

TERMINAL AND CONNECTOR INSPECTION

LFIG470A

E3922764

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.

(L] 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?

=)

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

Go to "Signal Circuit Inspection”.
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SIGNAL CIRCUIT INSPECTION  eoicazee
1. Check clutch switch pull-up voltage

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect clutch switch connector.

3) IG KEY "ON"

4) Measure the voltage of terminal 2 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) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect clutch switch connector and ECM connector.

3) Check continuity between clutch switch connector terminal 2 and ECM connector (C230-K) 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  e7esssc

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

2. Disconnect clutch switch connector and ECM connector.

3. IG KEY "ON"

4. Measure the voltage of clutch switch connector terminal 2. [ TEST "A" ]

5. Measure the voltage between clutch switch connector terminal 2 and terminal 1. [ TEST "B" ]
( Terminal 2 : Check + prove , terminal 1 : Check - prove )

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

1. 1G KEY "OFF", ENGINE "OFF"
2. Disconnect clutch switch connector.

3. Check continuity between clutch switch component terminal 1 and 2 as depressing clutch pedal.

Clutch pedal depressed : Continuity (below 1Q)
Clutch pedal depressed : Discontinuity (Infinite Q)

=]

Q

LFIG474A

4. Is the measured resistance within the specification?
YES

Go to "Verification of Vehicle Repair".

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  erccessr

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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M=)

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

System operates within specification.
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IDTC P1145 OVERRUN MONITORING ERROR

GENERAL DESCRIPTION  esras0a8

ECM is activated by power supply. Signals from several sensors, such as CKPS and APS, is inputted to ECM. Comparing
inputted signals 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  eesscesp
P1145 is set if fuel supplied to injector is not limited(fuel cut disabled) and injector operates when accelerator pedal is

released(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  espcses

ltem Detecting Condition Possible Cause
DTC Strategy « Software monitoring
Enable Conditions ¢ Engine running

 Injector operating signal duration exceeds max
value for more than 12 times.

« The difference between engins speed and segment
speed is above 320rpm. - 0.8 sec.

Threshold Value

 ECM internal error

Diagnostic Time * Refer to Threshold value
Fuel cut NO
EGR Off NO
Fail Safe Fuel Limit | NO
e | o

COMPONENT INSPECTION  esooonsr
1. ECM Component Inspection
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.

4) If problems are corrected, replace ECM.

[LI| NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM.
For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  eor0r7c

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. Dirive 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 P1171 MINIMUM RAIL PRESSURE EXCEEDED

COMPONENT LOCATION  essecoss

{ !
\ﬁ\/‘ S | '&a&" ;

(3

’\—MQ.
NS

S

I

4
K&

Rail Pressure Regulator Valvess
W\ OO ANT/IISIE. Y

I v
Fuel Pressure
Regulator Valve

LFIG475A

GENERAL DESCRIPTION  esssocop

As inputted rail pressure sensor signal, ECM of Commom rail diesel engine controls fuel metering unit(FPRV-intergrated
with high press. pump) and rail pressure control valve(RPRV-integrated 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 limits engine performance and sets DTC by
limiting fuel (stops injector operation) in order to prevent engine from being controlled abnormally. "rail pressure monitoring
error" is the DTC which diagnoses 1) supplying state of low pressure fuel and 2) mechanical operating conditions of high
pressure pump and 3). RPRV 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 E54C6EAC

Rail pressure is controlled by 1)only RPRV or 2)both RPRV and FPRV or 3)only RPRV depending on engine condition.
These three modes are called 'CPC mode’. During transition from one mode to another mode, if rail pressure is below
the minimum rail pressure for each certain engine condition for more than 300ms. P1171 is set then, rail pressure is
controlled by RPRV alone.

DTC DETECTING CONDITION  ese2srec

ltem Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions » Engine running .
. . — . + ECM internal
Threshold Value o If rail pressure |s_below th_e_ minimum rail pressure for error
each certain engine condition « RPRV
Diagnostic Time + 0.3 sec. component
* FPRV
Fuel cut NO component
EGR Off NO * Rail press. * RPS
Fail Safe — is controlled componet
Fuel Limit NO by RPRV
Check Lamp NO
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MONITOR SCANTOOL DATA  ecorrces

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 PRESS. S/POINT", "RAIL PRESS. REGULATORL1", "INJ.
PUMP REGULATOR" parameter on the Scantool.

Specification : FUEL PRESSURE MEASURED similar to "FUEL PRESS. S/POINT"
FUEL PRESS. S/POINT : 27 = 5 Mpa

RAIL PRESS. REGULATOR1 : 16 *+ 3%

INJ. PUMP REGULATOR : 34 = 3%

1.2 CURRENT DATA 6565

i
AlR MASS PERCYLINDER 474, Bng- =t
EGE ACTUATOR 5.9 %
BATTERY UOLTAGE 13.8 v
ENGINE SPEED SENSOR 774 rpn
FUEL PRESSURE MEASURED 31.8 MPa
FUEL PRESS.S/POINT 32.4 HPa
RAlL PRESS. REGULATOR1 17.1 %
INJ.PUMP REGULATOR 34.9 X

| |

¥

[F1% | |PaRT| [FULL| |HELP| [GEPH| |RCRD|

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

SCMFL6339L

Check if "FUEL PRESSURE MEASURED"data is similar to "FUEL PRESS. S/POINT". 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 PRESS. S/POINT", if "RAIL PRESS. REGULATOR1" 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", "INJ. PUMP REGULATOR","RAIL PRESS. REGULATOR1" param-
eter on the Scantool.
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FUEL SYSTEM

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
FUEL PRESSURE .
MEASURED 27 =5 Mpa above 75 Mpa press. increases
INJ. PUMP REGULATOR 34 + 3% 38 £ 3% duty increases
RAIL PRESS. o 0 ,
REGULATOR1 16 + 3% 45 + 3% duty increases

1.2 CUBRBRENT DaATn

1.2 CURBRENT DATA

158.8 | ¥*FUEL PRESSURE HEASURED HPa 158.8 | ¥XFUEL PRESSURE HEASURED HPa
B.Aa A.8
1AA.8 INJ. PUMP REGULATOR i 181.6 RAIL PRESS. REGULATOR1 | %
34.1 Idle Idle
A.A a.a

[FIx | [FIx |

1.2 CURRENT DaATA 1.2 CURRENT DATA
15A. 8 | *FUEL PRESSURE HEASURED HMPa 158.8 | *FUEL PRESSURE HEASURED HPa
\r ”\’—a
B.a Ba.a
188.8 INJ. PUMP REGULATOR 2 181.6 | RAIL PRESS. REGULATORL 2
acceleration acceleration
N
_______,______FJW w ‘/—/\_/\—'—-

B.Aa Bg.a

[Fix | [FIX |

Fig.2) Fuel pressure and Fuel pressure regulator valve data at idle.
Fig.3) Fuel pressure and Rail pressure regulator valve data at idle.
Fig.4) Fuel pressure and Fuel pressure regulator valve data at acceleration.
Fig.5) Fuel pressure and Rail pressure regulator valve data at acceleration.

[L| NOTE

LFIG375A

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 34 +
3% duty at idle, duty rises to approx. 38% at acceleration to raise rail pressure.

The waveform of rail pressure regulator valve installed at common rail shows 16 + 3% duty at idle, duty rises to

approx. 45% at acceleration to raise rail pressure.
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VERIFICATION OF VEHICLE REPAIR  escra079

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. Dirive 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 P1172 MAXIMUM RAIL PRESSURE EXCEEDED

COMPONENT LOCATION  epsrceos

Refer to DTC P1171.

GENERAL DESCRIPTION  escssies

Refer to DTC P1171.

DTC DESCRIPTION  epser7rs

Rail pressure is controlled by 1)only RPRV or 2)both RPRV and FPRV or 3)only RPRV depending on engine condition.
These three modes are called 'CPC mode’. During transition from one mode to another mode, if rail pressure is above
the maximum rail pressure for each certain engine condition for more than 240ms. P1172 is set then, rail pressure is
controlled by RPRV alone.

DTC DETECTING CONDITION  epzeocor

ltem Detecting Condition Possible Cause
DTC » Signal monitorin
Strategy 9 9
Enable
Condi- « Engine running
tions )
* ECM internal
Thresh- . . . : error
old « If rail pressure is above the maximum rail pressure for each . RPRV
certain engine condition
Value component
Diag- « FPRV
nostic + 0.24 sec. component
Time * RPS
componet
Fuel cut NO
EGR Off NO * Rail press. is
Fail Safe — controlled by
Fuel Limit NO RPRV
Check Lamp NO

MONITOR SCANTOOL DATA  eoesoace

Refer to DTC P1171.

VERIFICATION OF VEHICLE REPAIR  e7sre2n

Refer to DTC P1171.
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DTC P1173 IMPROPER MOTER VOLTAGE-ETS (GASOLINE) / SET VALUE
OF RAIL PRESSURE NOT IN PLAUSIBILITY RANGE (DIESEL)

COMPONENT LOCATION  eapoco

Refer to DTC P1171.

GENERAL DESCRIPTION  esicoirs

Refer to DTC P1171.

DTC DESCRIPTION  e1pspe:

When too many correction signals are loaded to PCV, PCV fails to be controlled and its governing voltage is fixed to certain
value. If this condition lasts for more than 5 sec. P1173 is set then, rail pressure is controlled by FPRV alone.

DTC DETECTING CONDITION  eeos219

Item Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions « Engine running

* PCV fails to be controlled and its governing

Threshold Value o .
voltage is fixed to certain value

ECM internal error

Diagnostic Time * 5 sec. « RPRV component

Fuel cut NO * FPRV component
* RPS componet
EGR Off NO ) ]
: — * Rail press. is controlled
Fail Safe Fuel Limit | NO by FPRV
Check NO
Lamp

MONITOR SCANTOOL DATA  esersre

Refer to DTC P1171.

VERIFICATION OF VEHICLE REPAIR  enssase

Refer to DTC P1171.



FL -416 FUEL SYSTEM

DTC P1185 FUEL PRESSURE MONITORING-MAXIMUM PRESSURE
EXCEEDED

COMPONENT LOCATION  esaococs

=(47 “
& A (\

N(@:

&
I 2

Rail Pressure Regulator Valve
NN OO AN/ VY

LFIG476A

GENERAL DESCRIPTION  essapacs

As inputted rail pressure sensor signal, ECM of Commom rail diesel engine controls fuel metering unittMPROP-intergrated
with high press. pump) and rail pressure control valve(PCV-integrated 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 limits engine performance and sets DTC by
limiting 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). RPCV 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  eraieser

P1185 is set when 1)rail press. is higher than target rail press. by 150bar in condition that rail press. is controlled by fuel
metering unittMPROP) 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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DTC DETECTING CONDITION  ei204180

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

e (Casel) Rail pressure is above maximum
limiting value(1750bar) at fuel pressure regulator
valve(MPROP) operating condition. - 0.24 sec.

e (Case2) Actual rail press. is above the maximum
posible rail press. at certain temp. at fuel
pressure regulator valve(MPROP) operating
condition. - 0.8 sec.

Threshold Value

e (Case3) Rail pressure is above target rail pressure « Fuel pressure regulator
by more than 150bar at fuel pressure regulator valve(open stuck)
valve(MPROP) operating condition.- 0.75 sec. « Rail pressure regulator

Diagnostic Time « Refer to threshold Value valve(close stuck)
 Rail pressure sensor(Output
Fuel cut NO fixed at high voltage line)

EGR Off NO

Casel,2:

Fuel Limit YES )

Fail Safe Case 3:
NO

Casel,2:
Check YES

Lamp Case 3:
NO

MONITOR SCANTOOL DATA  eespramo

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 PRESS. S/POINT", "RAIL PRESS. REGULATORL1", "INJ.
PUMP REGULATOR" parameter on the Scantool.

Specification : FUEL PRESSURE MEASURED similar to "FUEL PRESS. S/POINT"
FUEL PRESS. S/POINT : 27 =+ 5 Mpa

RAIL PRESS. REGULATOR1 : 16 * 3%

INJ. PUMP REGULATOR : 34 = 3%
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FUEL SYSTEM

1.2 CURRENT DATA 6565
Fy
AIR MASS PERCYLIMDER 474 . Brg-=t
EGE ACTUATOR 5.9 %
BATTERY VOLTAGE 13.8 v
ENGINE SPEED SENSOR 774 rpm

FUEL PRESSURE MEASURED 31.8 MPa

FUEL PRESS.S~POINT 32.4 MPa
RAIL PRESS. REGULATOR1 17.1 X
INJ. PUMP REGULATOR 34.9 %

[ |
¥

[F18 | [PaART| [FULL| |[HELP| |GRPH| |RCRD|

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

SCMFL6339L

Check if "FUEL PRESSURE MEASURED"data is similar to "FUEL PRESS. S/POINT". 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 PRESS. S/POINT", if "RAIL PRESS. REGULATOR1" 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)
2)
3)

4)

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", "INJ. PUMP REGULATOR","RAIL PRESS. REGULATOR1" param-
eter on the Scantool.

SPECIFICATION :

Idle(without load)

Accelerating(stall test)

Diagnosis

FUEL PRESSURE

MEASURED 27 + 5 Mpa above 75 Mpa press. increases
INJ. PUMP REGULATOR 34 + 3% 38 + 3% duty increases
RAIL PRESS. 16 + 3% 45 + 3% duty increases

REGULATOR1
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1.2 CURBRENT DaATaA 1.2 CURBENT DaATA
158.8 | *FUEL PRESSURE HEASURED HPa 158.8 | *FUEL PRESSURE HMEASURED HFPa
27.1
Aa.Aa a.a
i88.8 IHJ. FUMP REGULATOR e 181.6 RAlIL PRESS. REGULATOR1 | X
34.1 Idle ldle
A.a A.A
[FIX | [FIx |
1.2 CURRENT DATA 1.2 CURRENT DaATA
158.8 | *FUEL PRESSURE MEASURED HMPa 158.8 | *FUEL PRESSURE HEASURED HPa
80.3 \( \L
a.a A.a
1868.8 INJ. PUMP REGULATOR x 181.6 BalIl PRESS,| REGULATOR1 X
acceleration acceleration
39.5 Lﬁ__ -
o e w J—’\—/
a.a A.8a
[FIx | [FIX |

Fig.2) Fuel pressure and Fuel pressure regulator valve data at idle.
Fig.3) Fuel pressure and Rail pressure regulator valve data at idle.
Fig.4) Fuel pressure and Fuel pressure regulator valve data at acceleration.
Fig.5) Fuel pressure and Rail pressure regulator valve data at acceleration.

LFIG375A

(L] NOTE

The waveform of fuel pressure regulator valve installed at high pressure pump(fuel detecting MPROP) shows 34 +
3% duty at idle, duty rises to approx. 38% at acceleration to raise rail pressure.

The waveform of rail pressure regulator valve installed at common rail shows 16 + 3% duty at idle, duty rises to
approx. 45% at acceleration to raise rail pressure.

VERIFICATION OF VEHICLE REPAIR  enzeasss

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. Dirive 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 P1186 FUEL PRESSURE MONITORING-MINIMUM PRESSURE AT
ENGINE SPEED TOO LOW

COMPONENT LOCATION  esscr240

Refer to DTC P1185.

GENERAL DESCRIPTION  Eesseen

Refer to DTC P1185.

DTC DESCRIPTION  ese4epes

P1186 is set when rail press. is lower than target rail press. by 200bar in condition that rail press. is controlled by fuel
metering unitMPROP) and fuel flow quantity in High pressure pump reaches to the upper limit value. 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  eosarron

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

* (Casel) Actual rail press. is below the minimum
posible rail press. at certain temp. at fuel
pressure regulator valve(MPROP) operating
condition. - 0.3 sec.

Threshold Value * (Case2) Actual rail press. is below the minimum

posible rail press. at certain temp. at fuel

pressure regulator valve(MPROP) operating
condition and target high press. pump flow is

below min value(-990 /s) - 2 sec. * Fuel pressure regulator

valve(close stuck)

Diagnostic Time * 2 sec. « Rail pressure control
Fuel cut NO valye(open stuck)
 Rail pressure sensor(Output
EGR Off NO fixed at high voltage line)
Casel:
YES
Fuel Limit Case
Fail Safe 2:
NO
Casel:
Check YES
Lamp Case
3:
NO

MONITOR SCANTOOL DATA  esensszs

Refer to DTC P1185.
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VERIFICATION OF VEHICLE REPAIR  eeoz06ee

Refer to DTC P1185.
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IDTC P1586 MT/AT ENCODING

GENERAL DESCRIPTION

E44E6A14

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 C230-K 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 C230-K erminal 81 is grounded
M/T : ECM connector C230-K terminal 81 is opened(no wiring exists)

DTC DESCRIPTION

EE52DB1E

P1586 is set when recognized A/T, M/T data based on ECM 230-K terminal 81 state(grounded or opened) is not readable
or writable at EEP ROM. This code is due to ECM failure.

DTC DETECTING CONDITION

E1241E39

Iltem

Detecting Condition

Possible Cause

DTC Strategy

 software monitoring

Enable Conditions

* IG KEY "ON"

Threshold Value

« A/T, M/T learning error
(when data writing on EEPROM inside of

ECM is impossible)

Diagnostic Time

¢ At the point of ECU initialization

Fail Safe

Fuel cut NO
EGR Off NO
Fuel Limit NO

Check NO

Lamp

¢ Glow Lamp blinks.

» ECM component failure
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SCHEMATIC DIAGRAM  kcissors

[CIRCUIT DIAGRAM]

ECM (C230-K)

[81-M/T | AIT Auto Recognition
A/Tl M/T /L

[HARNESS CONNECTOR]

C230-K

94]03]92]91]o0]s9[se[7]s6[e5]84] [salso7ol7s[77]7e[75]74] 73] ﬂ
[72]71]70]69]68[67]66]65]64|63]62]6 1]60]59[58]57]56[55[54]53[52] 51|

I I
sofao[4g]a7[46l4sa]a3]42]41]ad39]38[37[36[35[34]33[32[31[30] 29
28[27]26[25[24]23]22 21l50 19I18 [17]165[t4]3t2fi]io o[ 8] 7

ECM

SCMFL6411L

COMPONENT INSPECTION  erezpaer
1. ECM Component Inspection
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.
4) If problems are corrected, replace ECM.

[L| NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM.
For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR 4100788

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.
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5. Are any DTCs recorded ?

M=)

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

System operates within specification.
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[DTC P1587 CAN COMMUNICATION ERROR (MT/AT RECOGNITION ERROR) |

GENERAL DESCRIPTION  eaze71r0

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 C230-K 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 C230-K terminal 81 is grounded
M/T : ECM connector C230-K terminal 81 is opened(no wiring exists)

DTC DESCRIPTION  easosras

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 correct 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  eopiesss

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

« TCM signal is not detected at A/T vehicle

Threshold Value TCM signal is detected at M/T vehicle © AT, _M/T r_eco_gnition
. I terminal circuit
Diagnostic Time » 1.0 sec. « CAN communication
Fuel cut NO line circuit

* TCM component failure

EGR Off NO « ECM component failure
Fail Safe Fuel Limit NO * Glow Lamp blinks.
Check NO

Lamp
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SCHEMATIC DIAGRAM  escecann

[CIRCUIT DIAGRAM]

ECM (C230-K)

[81—M/T / AIT Auto Recognition
Arrl M/T /J,

[HARNESS CONNECTOR]

30]29]28)27|26/25|24]23{22{ 2.
15[14]13]12)11110] 98| 7|6 5
W '

7 % E T 5 ) i £ 5 R R e B I i R EET ey
[72[71[7d6gleel67[66l65l64 636261

— — [4] 3]
[Eofaclagla7l4elasfiafasazla1[ 40030
2 shal23p2fp1po

8[27)26/2! 1P0J19[18[17]16]15[14(13]|12[11{10] 9| 8| 7

ECM

SCMFL6411L
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[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
C230-K ECM
C223 Joint connector I/P JUNCTION BOX - -
844 20 11P-M[ terminal Connected to Function
CAN HIGHo -
|j ] e I/P-M terminal 4
CAN LOW o 3 14 12 qaT o C224-C terminal 3
16]15[18]\3 1320 M10 DLC C258 term!nal 5
84 C280 terminal 26 CAN HIGH
C224-C TCM —|3 CANHIGH C281 terminal 35
AN L ;
CAN HIGH 3 |—! 11C ow M38 term!nal 3
- M24 terminal 3
CAN LOW 4 M38 Airbag ECM -
L3 CAN LIGH I/P—M terminal 6
C258 4WD ECM L1 4 can Low C224-C terminal 4
C258 terminal 4 CAN LOW
CAN HIGH 5 C281 VDG ECM 83 | c280 terminal 15
CAN LOW 4 C281 terminal 14
35 CAN HIGH M38 terminal 4
C280 ABS ECM 14 CAN LOW M24 terminal 11
CAN HIGH 26
CAN LOW 15
[HARNESS CONNECTOR]
C230-A C330-K
.m 94]93]92|91]|90|89|88|87| 86| 85|84 83‘82 81|80|79| 78| 77| 76| 75| 74| 73| 6|5
34]33|32|31 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| I47 46 4; 44 4‘3 42|41 40| .’:19I 38|37 3‘8 35 CIM 33 32I 31|30|29 il
28|27]|26|25|24|23|22|21|20|19|18|17|16|15|14|13|12|11|10|9 |8 | 7 21
ECM ECM
C224-CTCM C258 4WD ECM C280 ABS ECM
—
0 1 [ ] I R ~T

13|12 |11]10{9(8|7|6]|5]|4| 3| *x |1

\ [ 1

1J | | | | |56*89101112*1415

[* *lo|8|7|6|5]|4(3 *| | 26|25 (24|23 % | 21|20|19(18]17|16 |15 | 14 11213 | * | elrpefoRol w2 « [« 26
J 7 [T

22|21 18(17|16 13|12
[ *|* *|* /ll

M10 DLC Terminal M38 Airbag ECM

L I [LT] [

13|12 | x| *x[9[8|*|6|*|4]|3|2]|1

*|x|6[5]|4(3]|2|1
26 | 25[24]23|22|21[20[19[18[17| 16| 15 | 14
*| % | [13[12[12] | 9 s A

[T

C281VDC ECM

= X ] ]

| 1 | ) | 3| [5]6 [*[8] 9 ro[ta]r2f13[aa]15]u6]* [18] % o[ [ [* [* [* |
[26]27]28]29[30[31] % [ % [ % [35[36]37] % [ x [40] % [ * [ % [44] % [46]

C / [ ]

SCMFL6412L

TERMINAL AND CONNECTOR INSPECTION  eczz00r2

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.

(L 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 "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  esrcoeas

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

3. Check continuity between ECM connector(C230-K) terminal 81 and chassis ground.

Specification : Continuity (below 1.0Q )

4. Is A/T, M/T auto recognition terminal grounded well?

M=)

Go to "CAN communication line inspection®.

Repair poor connection or open in G15 ground point related circuit and go to "Verification of Vehicle Repair".
CAN COMMUNICATION LINE INSPECTION
1. Check CAN BUS vertical resistance
1) IG KEY "OFF", ENGINE "OFF"
2) Measure the resistance between DLC terminal 3 and 11.
3) Disconnect ECM connector.

4) Measure the resistance between DLC terminal 3 and 11.

Specification : Both ECM and TCM are connected : 60 = 3Q
Both ECM and TCM are disconnected : 120 + 3Q

5) Is measured CAN BUS vertical resistance value within the specification?

YES

Go to "2. Check short to ground in CAN BUS" as follows.
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When measured resistances for both cases are below 10Q : Repair short between one CAN BUS CAN and
another one, and go to "Verification of Vehicle Repair".

When measured resistances for both cases are 120Q : Go to"4. CAN BUS continuity test"

When measured resistances for both cases are infiniteQ :Repair open in CAN communication circuit between
DLC terminal box.When measured resistances for both cases are infiniteQ :Repair open in CAN communication
circuit between DLC terminal box.

2. Check short to ground in CAN BUS
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect ECM connector and TCM connector.
3) Check the continuity between DLC terminal 3 and chassis ground. (CAN HIGH)

4) Check the continuity between DLC terminal 11 and chassis ground. (CAN LOW)

Specification : Discontinuity (Infinite Q)

5) Is CAN BUS insulated with ground correctly?
YES

Go to "3. Check short to battery in CAN BUS" as follows.

Repair short to ground and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) IG KEY "OFF", ENGINE "OFF"
2) Disconnect ECM connector and TCM connector.
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 : 0.0V~0.1V

6) Is abnormal voltage detected with both connectors disconnected?

YES

Repair short to battery and go to "Verification of Vehicle Repair".

Go to "4. CAN BUS continuity test" as follows.
4. CAN BUS continuity test

1) IG KEY "OFF", ENGINE "OFF"
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2) Disconnect ECM connector and TCM connector.(Disconnect "CAN communication" related connectors.)

3) Check continuity between DLC terminal 3 and CAN HIGH terminal or each module.
(CAN HIGH : ECM connector terminal 84, TCM connector terminal 3, ABS connector terminal 3, VDC connector
terminal 35, 4WD ECM connector terminal 5, Airbag ECM connector terminal 3)

4) Check continuity between DLC terminal 11 and CAN LOW terminal or each module.
(CAN HIGH : ECM connector terminal 83, TCM connector terminal 4, ABS connector terminal 15, VDC connec-
tor terminal 14, 4WD ECM connector terminal 4, Airbag ECM connector terminal 4)

Specification : Continuity( below 1.0Q )

5) Is continuity of CAN BUS line confirmed?
YES

Go to "Component Inspection".

Repair open in CAN communication line and go to "verification of Vehicle Repair".

COMPONENT INSPECTION  epasrace

1. CAN communication waveform inspection
1) 1G KEY "OFF", ENGINE "OFF".
2) Connect 2 channel scope to DLC terminal 3(CAN HIGH) and 11(CAN LOW),
3) Connect only ECM connector to CAN BUS and turn IG KEY "ON".

4) Connect only TCM connector to CAN BUS and turn IG KEY "ON".

Specification : The waveform similar to the waveform above is displayed at "IG KEY "ON".

If both CAN High and Low signals are fixed at 2.5V or High signal is 3.5V and Low signal, this means com-
municaiton error of each module.

‘ 3. GAN High m; ESU 535'55u5

11. CAN Low

SCMFL6345L

5) Is waveform similar to above waveform displayed?
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M=)

Go to "Verification of vehicle Repair.

Replace the module from which abnormal waveform is outputted, and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecsrescs

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)

GENERAL DESCRIPTION  e77e2se0

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 C230-K 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 C230-K terminal 81 is grounded
M/T : ECM connector C230-K terminal 81 is opened(no wiring exists)

DTC DESCRIPTION  ers7sra

P1588 is set when the signal from A/T, M/T auto recognition terminal(ECM C230-K terminal 81) changes during engine
running. This code is due to open in terminal for A/T option, grounded condition for M/T option. This code is normally
arises from A/T option vehicle. Check the grounding condition of A/T, M/T auto recognition terminal.

DTC DETECTING CONDITION  esroons2

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

Threshold Value A/T, M/T auto recognition signal changes

at engine ON.
Diagnostic Time + 0.6 sec. * AT, MIT recognition
terminal circuit
Fuel cut NO « ECM component failure
EGR Off NO
Fail Safe Fuel Limit NO * Glow Lamp blinks.
Check NO
Lamp
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SCHEMATIC DIAGRAM  eas2spoe

[CIRCUIT DIAGRAM]

ECM (C230-K)

[81-M/T / AIT Auto Recognition
A/Tl M/T /J,

[HARNESS CONNECTOR]

30{29]28]27|26|25/24|2:
15[14]13]12J11110] 98
O W

C230-K

o7 P 0 ) T 5 R o E i i e B e ey ey
72[71]70[s9]68[67[s6]65}64]63j62[6160]59]58]57]56]55]5453]52] 51
= T ——1
) ) 1 2 2 P e ) T2 R S R EE EE ER ER
28272625]24]23]22 21l20 [io[is[i7 [1615[4[ta]i2[i1]10] o8] 7

ECM

SCMFL6411L

TERMINAL AND CONNECTOR INSPECTION  escrocer

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.

[L| 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?

=S

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

Go to "Ground Circuit Inspection”.
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GROUND CIRCUIT INSPECTION  erzscsco
1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect ECM connector.

3. Check continuity between ECM connector(C230-K) terminal 81 and chassis ground.

Specification : Continuity (below 1.0Q )

4. Is A/T, M/T auto recognition terminal grounded well?

YES

Go to "Component Inspection”.

Repair poor connection or open in G15 ground point related circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e1raasso
1. ECM Component Inspection
1) 1G KEY "OFF", ENGINE "OFF".
2) Disconnect ECM.
3) Replace ECM, check if abnormal operations disappear.
4) If problems are corrected, replace ECM.

[LJ|NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM.
For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  esesoceo

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 P1634 AUX. HEATER MALFUNCTION

COMPONENT LOCATION  eacezeno

Auxiliary Heater Relay

SCMFL6508L

GENERAL DESCRIPTION  essrsao0

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.

Heater relay operating condition : When all the following condition are met.Blower ON, Engine speed below 700RPM,

Battery voltage above 12.5V, Aircon OFF, Air temperature below 5 , engine coolant temperature below 70 - Maximum
operating duration is limited to 40 min.

DTC DESCRIPTION  eperars:
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  ereazeer

ltem Detecting Condition Possible Cause

DTC Strategy ¢ Voltage monitoring

¢ |G KEY "ON" (monitoring only performed at

Enable Conditions . .
relay operating condition)

¢ Short to Battery

Threshold Value ¢ short to GND, wiring open

) - * PTC heater relay #1control
Diagnostic Time ¢ 1.0 sec. circuit

Fuel cut NO + Heater relay component

EGR Off NO
Fail Safe Fuel Limit NO

Check
Lamp

NO
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SPECIFICATION  ecscsan

Heater relay coil resistance PTC heater operating temperature PTC heater operating condition

80+5Q (20 ) Refer to "General Information” Refer to "General Information”

SCHEMATIC DIAGRAM  eeeeaosr

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
PTC Heater
ECM (C230-K) Terminal Connected to Function
PTC Heater Relay #1 (C259)
1 40A PTC HTR PTC Heater Relay power(INPUT)
1 0/ 5 #1 FUSIBLE LINK
% 2 ECM C230-K (94) PTC Heater Relay #1 control
4 2
[94-PTCFmaereby#l 3 - -
control -
4 15A SENSOR #2 FUSE PTC Heater Relay coil power
5 C259 terminal 3 PTC Heater Relay power(OUTPUT)
A/C control module
15A SENSOR #2 FUSE (Main relay power)

Hot at all times (40A PTC HEATER #1 FUSIBLE LINK #1)

[HARNESS CONNECTOR]

I n n
60[59158|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

1 30]292827|26|25[24[23|22|21{ 20 19[18 {1716
15[14)13)121p0|9f8[7]6[5[4|3[2]1
W W )

41 x|2
C230-K
C214

PTC Heater Relay #1 21 )P P I G 5 20 ) 1 0 o S S 2 )l g ey

72|71]70l69]68l67]66]65]64]63[62]6 160]59]58]57]56]55|54[53]52 51
 —  I—

[soJao]4sgfa7aslas]aafas]a2]a1]40Bo]38[37|36[35[34]33[32[31[30] 29
28]27]26[25[24]2322]2 1201918 7[16[15 [ 4f13[12f1a]10 9] 8] 7]

ECM

SCMFL6413L

MONITOR SCANTOOL DATA  emousec

1. Connect Scantool to Data Link Connector (DLC).
2. ENGINE "ON".(Engine coolant temp. below 70 ,Intake air temp. below 5 )
3. Blower switch "ON".

4. Monitor "AUXILIARY HEATER" parameter on the Scantool.
( As soon as turning engine ON "AUXILIARY HEATER" parameter turns "ON". Check if the parameter turns "OFF"

after engine is warmed up.)

specification : Engine coolant temp. below 70 (Intake air temp. below 5 ) : "AUXILIARY HEATER" "ON"
Engine coolant temp. above 70 : "AUXILIARY HEATER" "OFF"
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1.2 CURRENT DATA 33/65 1.2 CURRENT DATA 33/65
A A
BATTERY VOLTAGE 13.8 V BATTERY VOLTAGE 13.8 v
FUEL PRESSURE MEASURED 31.8 MPa FUEL PRESSURE MEASURED 31.8 MPa
RAIL PRESS. REGULATORL 17.9 X RAIL PRESS. REGULATORL 17.9 ¥
AIR MASS PERCYLINDER  474.Bmg/st AIR MASS PERCYLINDER  474.@mg/st
AIR TEMPERATURE SENSOR 32.1 °c |©® AIR TEMPERATURE SENSOR 47.3 °c | %
WATER TEMP.SENSOR 42.5 °C WATER TEMP.SENSOR 86.8 °C
AUXILIARY HEATER ON AUXILIARY HEATER OFF
ENGINE SPEED SENSOR 774 rpn ENGINE SPEED SENSOR 774 rpn
Y Y
[F1x | [paRT | |[FULL| [HELP| |GRPH| [RCRD] [FI1x | [paRT| [FULL| [HELP| [GRPH| [RCRD]
| 1.5 ACTUATION TEST 83/17

AUXILIARY HEATER RELAY
DURATION UNTIL STOP KEY
METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

PRESS [STRT1, IF ¥YOU ARE READY *

[STRT | [STOP|

Fig.1) "AUXILIARY HEATER" operates only when Intake air temp. is below 5°C and Engine coolant temp. is below 70°C.
"ON" state of "AUXILIARY HEATER" lasts till Engine coolant temp. reaches 70C.

Fig.2) "AUXILIARY HEATER" 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" operating condition,
check relay operation using "ACTUATION TEST" function on the Scantool.

SCMFL6347L

TERMINAL AND CONNECTOR INSPECTION  eescecao

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.

[L| 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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M=)

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

Go to "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  essa9009

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 1.

Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

=)

Go to "2. Check IG KEY "ON" power circuit voltage" as follows.

Repair FUSIBLE LINK BOX 40A PTC HEATER #1 FUSIBLE LINK and related circuit and go to "Verification

of Vehicle Repair".
2. Check IG KEY "ON" power circuit voltage
1) 1G 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?

=S

Go to "Control Circuit Inspection”.

Repair E/R FUSE &amp; RELAY BOX 15A SENSOR #2 FUSE and related circuit and go to "Verification of

Vehicle Repair".

CONTROL CIRCUIT INSPECTION  erres7ea

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 2.

Specification : 8.0V~10.0V

5) Is the measured voltage within the specification?
YES
Go to "2. Check open in control circuit" as follows.
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 2 and ECM connector (C230-K) terminal 94.

specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
YES
Go to "3. Check short to ground in control circuit" as follows.
Repair open in control circuit and go to "Verification of Vehicle Repair".

3. Check short to ground in control circuit
1) IG KEY "OFF", ENGINE "OFF"
2) Disconnect PTC heater relay #1 and ECM connector.

3) Measure the resistance of PTC heater relay #1 connector terminal 2.

specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
=S

Go to "Component Inspection”.
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Repair short to ground in control circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  errse2ac

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 : 805 Q (20 )

EGNGO07M

4) Is the measured resistance within the specification?
=S

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) IG 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 )
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B+

EGNGO07N

5) Is the measured resistance within the specification?

YES
Go to "Verification of Vehicle Repair".

Replace PTC heater relay #1 and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  cos2asee

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 ?

=S

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

System operates within specification.
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IDTC P1652 IGNITION SWITCH CIRCUIT MALFUNCTION

GENERAL DESCRIPTION  ess28067

When a driver turns on IG KEY, IG KEY ON signal is inputted to ECM connector(C230-K) 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 16 sec., ECM shuts OFF main relay and system turns OFF.

DTC DESCRIPTION  eaicara
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  eizra0se

ltem Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions « Engine running
Threshold Value « No signal through IG line after IG KEY "ON"
Diagnostic Time * Immediately . o
* |G KEY "ON"signal circuit
Fuel cut NO « IG KEY switch
EGR Off NO
Fail Safe Fuel Limit NO
Check NO
Lamp
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SCHEMATIC DIAGRAM  eseesera

[CIRCUIT DIAGRAM] [ CONNECTION INFORMATION]
E/R FUSE & RELAY BOX MAES
- Terminal Connected to Function
lHOt n ON or START l C230-K ECM 28 U/H-C terminal 20 ON/START Input

10A ECU
20 |U/H-C

28. ON/START Input

[HARNESS CONNECTOR]

O O O O
[60]sdse]57]sefs5[54[53]52]51] 5049 48]47] 46]
5[a4]a3]a2}a1[ac[z9[38[37]36] 35[34 3332 3L

30[2928fe7esesloa]23[22]2 20] 19]18]17]16]
15[14fisfiohafiofof8f7[6[5[4[3[2]1
O O O w

E
] T ] T 3
50}49|4847|46(45(44

By

ECM
SCMFL6414L
SIGNAL WAVEFORM AND DAT  escssorr
Bl [Ms.av N 5.6 v
G KB SR~ SO S
. . . . . . . . . . . . <]
5..Main.§£.ele;1y....5 ....... U RN OO SRR FPRN SN SO S e
Y : . : :
[ TS5 [zoon] [curs | [nEMo] [RECD] [MENU]
Fig.1) The waveforms of I1G KEY "ON" signal and main relay operation are measured simultaneously.
Check poor connection at the point of IG KEY "ON".
LFIG501A

TERMINAL AND CONNECTOR INSPECTION  enassseo:

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.

(L] 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 "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  eczes14r

1. IG KEY "OFF", ENGINE "OFF"
2. Connect Oscilloscope to ECM connector terminal 28 with ECM connector being connected.

3. Check IG KEY "ON" signal waveform at IG KEY "ON".

specification : The signals indicate poor connection should not exist at IG KEY "ON" range.

28.1G KEY S/W signal pt Ml 2.0V 2.8 nS 5.0 Vi

C230-K

[ok]o3]92]91]a0]solss]s7]86]ss[84]s3][s2[s1[s0]79[78]77[76[75[74] 73]
|R[71|70le9le8l67[66[65]64]63l62[6 1]60]59]58]57[56[55]54/53]52] 51]
| 1] 1] 1] L

sl o
o

w

T
[5blaol48]47[46[45[a4]a3]42]41[40[39]38[37]36[35[34]33]3231]30] 29]
[28[27]2625]24]23]22[21]20[1 918 7[16[15]14[13[12[11]10] 9] 8] 7]

_m |zﬁoﬁ| |'cu1'13 |'|r1i:no'| |ﬁEdn| '| HENU '|

SCMFL6353L

4. Does abnormal waveform generate at IG KEY "ON" range?
YES

Repair IG KEY S/W and poor connection of I/P JUNCTION BOX 10A ECU FUSE and related circuit, and go to
"Verification of Vehicle Repair”.
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Go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  esarpue

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 P1670 INJECTOR SPECIFIC DATA ERROR

GENERAL DESCRIPTION  esoesoes

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.

DTC DESCRIPTION  e7scepss

P1670 is set when 'IQA read or write error’ occurs in EEP ROM where IQA data is saved. This code is due to incorrect
input of IQA code to ECM.

DTC DETECTING CONDITION  ecissarr

ltem Detecting Condition Possible Cause
DTC Strategy « EEP ROM monitoring
Enable Conditions * IG KEY "ON"
Threshold Value « incorrect input of IQA code to ECM.
Diagnostic Time ¢ Immediately
Fuel cut NO * ECM internal error

EGR Off NO

Fail Safe Fuel Limit NO * Engine Check Lamp blinks.
Check BLINK
Lamp

COMPONENT INSPECTION  eo18a224
1. Check injector class input state
1) 1G 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 E&?na’s&

INJECTOR 2 8HH4416

INJECTOR 3 TPYZ6EE

INJECTOR 4 TIY66AC

= SELECT THE CYLINDER BY SHIFT+ARROW
KEY aND INPUT THE DATA BY FI~F6&
KEY AND PRESS [ENTER1 KEY.

[ABCD| |[EFGH| | IJKL| [MNOP | [QR-U]| [vu-Z]

LFIG504A

4) Are both data identical?

M=)

Go to "Verification of Vehicle Repair".

If error is not corrected after reperforming "INJECTOR CORRECTION" procedure, replace ECM.

[LI| 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  kozraops

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 P1671 CHECK-SUM ERROR

GENERAL DESCRIPTION  eosricen

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.

DTC DESCRIPTION  easocere

P1671 is set when IQA data is not inputted to ECM during initialization of ECM.

DTC DETECTING CONDITION  esccasce

ltem Detecting Condition Possible Cause
DTC Strategy EEP ROM monitoring

Enable Conditions ¢ IG KEY "ON"
Threshold Value * IQA code not inputted to ECM
Diagnostic Time ¢ Immediately
Fuel cut NO * IQA not inputted to ECM
EGR Off NO
Fail Safe Fuel Limit NO ¢ Engine Check Lamp blinks.
Check 1 g Nk
Lamp

COMPONENT INSPECTION  eeazson6
1. Check injector class input state
1) 1G 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.




FL -450 FUEL SYSTEM

INJECTOR 1 E&?na’s&

INJECTOR 2 8HH4416

INJECTOR 3 TPYZ6EE

INJECTOR 4 TIY66AC

= SELECT THE CYLINDER BY SHIFT+ARROW
KEY aND INPUT THE DATA BY FI~F6&
KEY AND PRESS [ENTER1 KEY.

[ABCD| |[EFGH| | IJKL| [MNOP | [QR-U]| [vu-Z]

LFIG504A

4) Are both data identical?

M=)

Go to "Verification of Vehicle Repair".

If error is not corrected after reperforming "INJECTOR CORRECTION" procedure, replace ECM.

[LI| 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  ersescos

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 P2009 INTAKE MANIFOLD RUNNER CONTROL CIRCUIT LOW(BANK 1)|

COMPONENT LOCATION  ererazes

Variable Swirl Control Actuater

SCMFL6509L

GENERAL DESCRIPTION  esrsra1

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 efficiency of intake 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.

DTC DESCRIPTION  esarpze

P2009 is set when 1) short to ground in variable swirl actuator driving motor (+) or (-) output terminal. or 2) tiny open in
motor (-) output terminal for a long period occurs.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.
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DTC DETECTING CONDITION  esesoce

Item

Detecting Condition

Possible Cause

DTC Strategy * Voltage monitoring

Enable Conditions

IG KEY "ON"

Threshold Value

Short to ground in motor output terminal - 0.2 sec.
« Tiny open in motor circuit - 0.3 sec.

Diagnostic Time

Refer to Threshold value

Fuel cut NO
EGR Off NO

« Swirl valve opened at variable

Fail Safe Fuel Limit NO swirl control actuator failure
Check NO
Lamp

» Variable swirl valve motor

circuit

SPECIFICATION  eosseser

Degree £:f

(]

Variable swirl control actuator characteristic curve

1

[+ 0%

Duty [%]

LFIG510A
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SCHEMATIC DIAGRAM  &vosooeo

[CIRCUIT DIAGRAM]
VARIABLE SWIRL

CONTROL ACTUATOR (C269) ECM (C230-A)

SENSOR |3 =

1 26 - Reference Voltage (+5V)
< 4 E56 - Position Sensor Signal
5

=
16 - GND

MOTOR 2

{30 - Motor [-] Control

EO - Motor [+] Control

[HARNESS CONNECTORS]

[CONNECTION INFORMATION]

Terminal Connected to

Function

1 ECM C230-A (60)

Motor [+] Control

ECM C230-A (30)

Motor [-] Control

ECM C230-A (26)

Reference Voltage (+5V)

Position Signal

2
3

4 ECM C230-A (56)
5 ECM C230-A (6)

Sensor Ground

C;@;D

[60]5958]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]
[ — 1 [ ] | — ]
[30]29]28]27]26]25]24]23]22]21 20] 19]18]17] 16]
[15]14]13[12h o] o] 8] 76 5[4 [3]2]1]

1 1 1

C230-K

C269 I
VARIABLE SWIRL CONTROL ACTUATOR

[o4]93]92]01]o0]8o[s8]s7[86]85]84]83][82[81]80[7o78]77[76]75[74] 73] 515

[72[71]70]69]68]67|6665[64]63]62]61] 60|59|58|57|56|55|54|53|52| 51|
1 J L J

[50]a9[48]47]46[45la4]a3]42[41]4039 38|37|36|35|34|33|3

2|31|30| 29|

[28[27]26[25[24]23]22]21]20]1918[1 7[16[15]14[13[12[12]10[ 9[8[ 7 |

ECM

SCMFL6132L
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SIGNAL WAVEFORM AND DATA  esaeoeso

FR R s.6v 8.2ns O BEE st [s.ev 8.5n.s [T GCHYD

¥

[ %) [zoon] [CURS | [MENO] [RECD] [MENU] [ T3 [zoon] [cus | [MEMo] [RECD] [HMENU]
FR [ 1.0 v CHB 5.8 V

Swisl valve fully. closed...... Swirl vialve ully. opened: ...

b s b

]E | Z0oM | |'cu1'13 |' | HEMO |

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".
(Measured at terminal 4)

| RECD | '| HENU '|

SCMFL6421L

TERMINAL AND CONNECTOR INSPECTION  eseoese

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.

(L 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 "Control Circuit Inspection”.

CONTROL CIRCUIT INSPECTION  ecrssaro
1. Check short to ground in control circuit
1) 1G 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

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 connecor (C230-A) ter-
minal 60.

4) Check continuity between variable swirl control actuator connector terminal 2 and ECM connecor (C230-A) ter-
minal 30.

Specification : Continuity (below 1.0Q )

5) Is the measured resistance within the specification?
=S

Go to "Component Inspection".

Repair open in variable swirl control actuator motor circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esss7sos

1. Check motor coil resistance
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1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect variable swirl control actuator connector.

3) Measure the resistance between variable swirl control actuator component terminal 1 and 2.

Specification : 15.0 + 3 Q (20 )

LFIG514A
4) 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) 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 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  earsaoss

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.

System operates within specification.



FL -458 FUEL SYSTEM

DTC P2010 INTAKE MANIFOLD RUNNER CONTROL CIRCUIT HIGH(BANK
1)

COMPONENT LOCATION  eepracao

Refer to DTC P2009.

GENERAL DESCRIPTION  essccape

Refer to DTC P2009.

DTC DESCRIPTION  erssaras
P2010 is set when 1) short to battery in variable swirl actuator driving motor (+) or (-) output terminal. or 2) tiny short in

motor (-) output terminal for a long period occurs.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.

DTC DETECTING CONDITION  esscoiac

ltem Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"

Short to battery in motor output terminal

Threshold Value e Tiny short to ground in motor circuit

Diagnostic Time * 0.2 sec.  Variable swirl valve motor
Fuel cut NO circuit

EGR Off NO

» Swirl valve opened at variable

Fail Safe Fuel Limit NO swirl control actuator failure
Check NO
Lamp

SPECIFICATION  escresss

Refer to DTC P2009.

SCHEMATIC DIAGRAM  eprisaar

Refer to DTC P2009.

SIGNAL WAVEFORM AND DATA  esasoso

Refer to DTC P2009.

TERMINAL AND CONNECTOR INSPECTION  eaancors

Refer to DTC P2009.
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CONTROL CIRCUIT INSPECTION  eisr72s3

1. Check control 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 1 and 2.

Specification : 0.0V~0.1V

5) Is the measured voltage within the specification?
YES

Check "2. Check short to ground in motor circuit” as follows.

Repair short to battery in variable swirl control actuator motor circuit and go to "Verification of Vehicle Repair".
2. Check short to ground in motor circuit
1) 1G 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
Go to "Component Inspection".

Repair short to ground in variable swirl control actuator motor circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e2271805
1. Check motor coil resistance
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect variable swirl control actuator connector.

3) Measure the resistance between variable swirl control actuator component terminal 1 and 2.

Specification : 15.0 £ 3 Q (20 )
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LFIG514A
4) 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) 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 eroses

Refer to DTC P2009.
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DTC P2015 INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH
CIRCUIT RANGE/PERFORMANCE(BANK 1)

COMPONENT LOCATION  enzezoee

Variable Swirl Control Actuater

SCMFL6509L

GENERAL DESCRIPTION  esrea1s7

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 efficiency of intake 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.

DTC DESCRIPTION  eisrass

P2015 is set if variable swirl valve position fails to reach target position within 1 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.
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DTC DETECTING CONDITION

E5E34C80

Iltem Detecting Condition Possible Cause
DTC Strategy » \oltage monitoring
Enable Conditions » Engine running
» (Case 1) VSCA real value is higher than VSCA
target value by more than 5%.
» (Case 2) VSCA real value is lower than VSCA
0
Threshold Value target value by more than 7%.

* (Case 3) Variable swirl valve operating motor is
mechanically stuck during operation

* (Case 4) Variable swirl valve operating motor is
mechanically stuck during learning 'closing’ process.

Diagnostic Time

* (Case 1,2,3) 1 sec.
» (Case 4) 3 sec.

Fail Safe

Fuel cut NO
(Casel,?2)
NO
EGR Off (Case3,4)
YES
Fuel Limit NO
Check NO
Lamp

« Swirl valve opened at
variable swirl control
actuator failure

* Variable swirl valve
shaft stuck

« Variable swirl valve link
device problem

« Variable swirl valve position
sensor component

SPECIFICATION  esprcsso

Degree £:f

(]

1

[+ 0%

Duty [%]

Variable swirl control actuator characteristic curve

LFIG510A
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SCHEMATIC DIAGRAM  essaceso

[CIRCUIT DIAGRAM]
VARIABLE SWIRL

CONTROL ACTUATOR (C269) ECM (C230-A)

SENSOR |3 =

1 26 - Reference Voltage (+5V)
< 4 E56 - Position Sensor Signal
5

=
16 - GND

MOTOR 2

{30 - Motor [-] Control

EO - Motor [+] Control

[HARNESS CONNECTORS]

[CONNECTION INFORMATION]

Terminal Connected to

Function

1 ECM C230-A (60)

Motor [+] Control

ECM C230-A (30)

Motor [-] Control

ECM C230-A (26)

Reference Voltage (+5V)

Position Signal

2
3

4 ECM C230-A (56)
5 ECM C230-A (6)

Sensor Ground

C;@;D

[60]5958]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]
[ — 1 [ ] | — ]
[30]29]28]27]26]25]24]23]22]21 20] 19]18]17] 16]
[15]14]13[12h o] o] 8] 76 5[4 [3]2]1]

1 1 1

C230-K

C269 I
VARIABLE SWIRL CONTROL ACTUATOR

[o4]93]92]01]o0]8o[s8]s7[86]85]84]83][82[81]80[7o78]77[76]75[74] 73] 515

[72[71]70]69]68]67|6665[64]63]62]61] 60|59|58|57|56|55|54|53|52| 51|
1 J L J

[50]a9[48]47]46[45la4]a3]42[41]4039 38|37|36|35|34|33|3

2|31|30| 29|

[28[27]26[25[24]23]22]21]20]1918[1 7[16[15]14[13[12[12]10[ 9[8[ 7 |

ECM

SCMFL6132L
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SIGNAL WAVEFORM AND DATA  ecossss

FR M s5.8v 8.2ns [F BEE st Elsev 8.snes [N OCHYD

- : " M . ' - PP M "
T 5 5 5

[ %) [zoon] [curs | [MEM0] [RECD] [MENU] [ EIZ%Y [zoon] [curs] [rEno] [RECD] [MENU]

FR MR 1.0 v CHB 5.8V

i ....... e St Tt S e e e
[ %) [zoon] [cuRs | [1EMo] [RECD] [MENU]

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".
(Measured at terminal 4)

SCMFL6421L

COMPONENT INSPECTION  eszrrsrs

1. Check variable swirl control actuator link device operation
1) 1G KEY "OFF", ENGINE "OFF"
2) Wait for approx. 16 sec. and check that 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?
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YES

Go to "2. Check motor coil resistance".

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 : 150 £ 3 Q (20 )

1. MTR(+)

2. MTR(-)

3. VSCA position Sensor power
4.VSCA position Sensor signal
5. VSCA position Sensor ground

SCMFL6394L
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) 1G 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.
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SPECIFICATION : TERMINAL RESISTANCE TABLE

. Resistance (KQ 20 ) Component
Detecting ch _—
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 I =
control actuator SZ(Z?V\:]EZI)) 4.81+0.1KO 0.85+0.1KQ resistance drops \ 906000
position sensor 9
4(signal)- ; ; LFIG515A
5(ground) 0.75+0.1KQ 4.71+0.1KQ resistance rises

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".
4. 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 "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) 1G 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)"
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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  eoi79sa1

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 P2016 INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH

CIRCUIT LOW(BANK 1)

COMPONENT LOCATION  esaacerc

Refer to DTC P2015.

GENERAL DESCRIPTION  espes2se

Refer to DTC P2015.

DTC DESCRIPTION  eusnarres

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  eesrsrs

EGR Off NO

« Swirl valve opened at variable

Fail Safe Fuel Limit NO swirl control actuator failure
Check NO
Lamp

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ IG KEY "ON"
Threshold Value ¢ Qutput voltage below minimum value( below 180mV )
Diagnostic Time . 0.6 sec. * Variable swirl valve position
sensor circuit
Fuel cut NO

 Variable swirl valve position
sensor component

SPECIFICATION  eesoacsr

Refer to DTC P2015.

SCHEMATIC DIAGRAM  essenoss

Refer to DTC P2015.

SIGNAL WAVEFORM AND DATA  ecezassc

Refer to DTC P2015.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P2015.

POWER CIRCUIT INSPECTION  easssrs:

1. Check power circuit voltage

EE274E69
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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 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  ercisess

1. Check signal circuit voltage

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 4.

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)
2)

3) Check continuity between variable swirl control actuator connector terminal 4 and chassis ground.

IG KEY "OFF", ENGINE "OFF"

Disconnect variable swirl control actuator connector and ECM connector.

Specification : Discontinuity(Infinite Q)

4)

Is the measured resistance within the specificaiton?

YES
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Go to "Component Inspection”.

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

COMPONENT INSPECTION  ezorciss

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 20 ) Component
Detecting ch L
terminal valve fully valve fully aracteristic connector
opend closed shape

3(power)- +0.1KQ +0.1KQ stable
5(ground) 4.47£0.1K 4.47+0.1K

variable swirl
3(power)- ;

control actuator ; 4.81+0.1KQ 0.85+£0.1KQ resistance drops

. 4(signal)

position sensor
4(signal)- ; ; LFIG515A
5(ground) 0.75+0.1KQ 4.71+0.1KQ resistance rises

4) Is the measured resistance within the specification?
YES

Go to "2. Check variable swirl control actuator position sensor operation” as follows.

Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".
2. Check variable swirl control actuator position sensor operation
1) 1G 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".



DTC TROUBLESHOOTING PROCEDURES FL -471

Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair"”.

VERIFICATION OF VEHICLE REPAIR essaneis

Refer to DTC P2015.
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FUEL SYSTEM

CIRCUIT HIGH(BANK 1)

DTC P2017 INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH

COMPONENT LOCATION  enzroosa

Refer to DTC P2015.

GENERAL DESCRIPTION  es2a4es4

Refer to DTC P2015.

DTC DESCRIPTION  eassoccs

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  eaoserie

Threshold Value above 4900mV )

< Output voltage above minimum value(

Diagnostic Time ¢ 0.6 sec.

Fuel cut NO
EGR Off NO

» Swirl valve opened at variable

Fail Safe Fuel Limit NO swirl control actuator failure
Check NO
Lamp

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"

 Variable swirl valve position
sensor circuit

 Variable swirl valve position
sensor component

SPECIFICATION  euscaco

Refer to DTC P2015.

SCHEMATIC DIAGRAM  earososs

Refer to DTC P2015.

SIGNAL WAVEFORM AND DATA  corsesss

Refer to DTC P2015.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P2015.

POWER CIRCUIT INSPECTION  eoapss2s

1. Check power circuit voltage

E838F660
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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  eposeies

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?
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 (C230-A) ter-
minal 56.

Specification : Discontinuity(Infinite Q)

4) Is the measured resistance within the specificaiton?
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M=)

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  essscoco

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. [ TEST "A" ]

5. 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  eses7a2s

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.
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SPECIFICATION : TERMINAL RESISTANCE TABLE

_ Resistance (KQ 20 ) Component
Detecting ch teristi ;
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+0.1KQ resistance drops
", 4(signal)
position sensor
4(signal)- . ; LFIG515A
5(ground) 0.75+0.1KQ 4.71+0.1KQ resistance rises

4) Is the measured resistance within the specification?
=S

Go to "2. Check variable swirl control actuator position sensor operation”.

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?
=S

Go to "Verification of Vehicle Repair”.

Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR exiro7

Refer to DTC P2015.
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IDTC P2111 THROTTLE CONTROL ACTUATOR CIRCUIT HIGH

COMPONENT LOCATION  esserres

Throttle Control Actuator

LFIG527A

GENERAL DESCRIPTION  ezsrosoa

The Throttle Control Actuator is mounted on throttle body of diesel engine and controls throttle valve according to PWM

(Pulse With Modulation) signal from ECM.

It consists of;

- a DC motor which actuates the throttle valve,

- aZ2-stepgear (transmission ratio = 1:40) which is located in between the DC motor and the throttle valve and increases
torque of the DC motor,

- aposition sensor which is a hall-effect sensor and detects status of the throttle valve,

- an electric control unit which is a micro-controller and drives the DC motor by the PWM (Pulse With Modulation)
signal from the ECM,

- and a reset spring which resets the de-energized throttle valve to its open position.

Its function is described below:

1. Anti-judder function: When engine is shut off, the ECM can prevent intake air from entering to intake manifold by fully
closing the throttle valve for 1.5 seconds (95%  Duty 97%) to reduce engine vibration.

2. Intake air control for EGR: When exhaust gas pressure is equal to or lower than intake air pressure (for example,
when low engine speed), the exhaust gas would not enter to the intake manifold. At this time, the ECM partially
closes the throttle valve (5%  Duty  94%) to reduce the intake air quantity. The intake air pressure thus is lower
than the exhaust gas pressure.

3. Exhaust gas temperature control for CPF regeneration: When the Catalyzed Particulate Filter (CPF) is need to re-
generate, the ECM partially closes the throttle valve (5%  Duty  94%) to reduce the intake air quantity. At this
time, the air-fuel ratio would become rich and the exhaust gas temperature would be high enough to burn the soot
inside the CPF.

DTC DESCRIPTION  ezpiosrs

P2111 is set when excessive current in throttle control actuator is detected for more than 1 sec. this code is due to short
to battery in control circuit or internal short of actuator component.
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DTC DETECTING CONDITION

E124CCFF

Item

Detecting Condition

Possible Cause

DTC Strategy .

Voltage monitoring

Enable Conditions IG KEY "ON"

Threshold Value

Short to battery

* Throttle Control Actuator

Diagnostic Time * 1 sec. o
circuit
Fuel cut NO « Throttle Control Actuator
EGR Off YES component
Fail Safe Fuel Limit NO
Check NO
Lamp
SPECIFICATION  esssacss

Throttle control actuator fully
opened

Throttle control actuator

fully closed

Throttle control actuator
operating Hz

5%

95%

250+7.5 Hz

SCHEMATIC DIAGRAM

E7AB2F9E

[CIRCUIT DIAGRAM]
THROTTLE CONTROL

[CONNECTION INFORMATION]

ACTUATOR(C276) ECM (C230-K) Terminal Connected to Function
Main 2 = 1 ECM C230-K (77) Feedback Signal
Relay Controller 190 - Actuator Control 5 ECM C230-K (90) Actuator Control
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SIGNAL WAVEFORM AND DATA  essspsom

ht O z0V IS CHBB.5U FR Ol 2.6V IS CHBA.5UV
MIN:- 35.8mU AUE: 684.8mU HMAN: 13.3 U MIN:- 35.8mU AVE: 11.6 U MAX: 12.5 V

FREQ:_ ZSEBE _Hz_ _DU'_I":':_ 50/.; - FREQ: 258.8@ H=z DUTY: 93 X

U O 0 0 O |
|zoon| [curs| [R-ST| [RECD| [MENU| [T2%] [zoon] [Curs] [R-ST] [RECD] [NMENU]

Fig.1) Waveform of Throttle control actuator at wide open(at idle) : At IG KEY "ON", ENGINE "ON",
5% duty is outputted continuously.

Fig.2) Waveform of Throttle control actuator at closed position : At IG KEY "OFF",
93% duty is outputted for about 1 sec.

LFIG529A

MONITOR SCANTOOL DATA  eesceers

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 ACTUATOR." parameter on the Scantool.

Specification : 4.7% duty outputted except the operation of throttle flap
95% duty outputted at the operation of throttle flap

1.2 CURRENT DaTn 39-65
Fy

IGNITION SWITCH ON
AIR MASS PERCYLINDER 474 . Bng- st
INLET THROTLE ACTUATOR

X ox X X

ENGINE SPEED SENSOR 74 rpn
CALCULAT . LOAD UVALUE.

ACTUAL ENGINE TORQUE

DESIBRED ENGINE TORQUE

STATE OF IMHO PRESENCE

¥

[FI18 | |PaART| |FULL| |HELP| [GRPH| [RCED|

Fig 1) The duty of "INLET THROTTLE ACTUATOR." is 4.7% at IG KEY "ON" and ENGINE "ON".
The duty of "INLET THROTTLE ACTUATOR." is 95% at the point of turning IG KEY "OFF".

SCMFL6363L
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Monitoring if the state of throttle control actuator changes at turning engine OFF because the communication
through Scantool is comleted 3 sec. after turning engine ON. It is the easiest way to check if throttle control actu-
ator is closed for about 1 sec. and opened again with eyes(visually) or ears(sound) in order to inspect component
operation.

TERMINAL AND CONNECTOR INSPECTION  epsasarz

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.

(LI 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  epsra0sa

1. 1G KEY "OFF", ENGINE "OFF"
2. Disconnect Throttle control actuator.
3. IG KEY "ON"

4. Measure the voltage of Throttle control actuator connector terminal 3.

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 SENSOR #2 FUSE and related circuit and go to "Verification of Vehicle
Repair".
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CONTROL CIRCUIT INSPECTION  eoconas

1. Check control circuit voltage
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect Throttle control actuator connector.
3) IG KEY "ON"

4) Measure the voltage of Throttle control actuator connector terminal 2.

specification : 0.0V~0.1V

5) Is the measured voltage within the specification?
YES

Go to "2.Check open in control circuit”.

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 2 and ECM connector (C230-K) terminal
90.

specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification? (Is continuity confirmed?)
YES

Go to "3. Check short to ground in control circuit" as follows.
Repair open in throttle control actuator control circuit and go to "Varification of Vehicle Repair".
3. Check short to ground in control circuit
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect Throttle control actuator connector.

3) Check continuity between throttle control actuator connector terminal 2 and chassis ground.

specification : Discontinuity (Infinite Q)

4) Is the measured resistance within the specification? (Is control circuit insulated with ground?)

=S
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Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  epsie03

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 3. [ TEST "A" ]

5. Measure the voltage between Throttle control actuator 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(G15 ground point related 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  enaso0041

1. Throttle control actuator component visual inspection
1) IG KEY "OFF", ENGINE "OFF"
2) Disconnect intake hose connected to throttle control actuator.
3) Check if throttle control actuator is contaminated with carbon fraction.

4) Check if throttle flap moves smoothly as touching it with hand (perform this process at IG KEY "OFF" state.)
Check if abnormal noise, valve shaft stuck, too much wear are detected.

Specification : Flap moves smoothly and carbon fraction, too much wear, abnormal noise are not detected.

5) s throttle control actuator is OK after performing visual inspection?
YES

Go to "2. Throttle control actuator operating test" as follows.
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If same symptom is detected after clear carbon fraction up, replace throttle control actuator and go to "Veri-
fication of Vehicle Repair".

2. Throttle control actuator operating test
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect intake hose connected to throttle control actuator.
3) ENGINE "ON"
4) Check if throttle control actuator is in wide open state during engine running.
5) ENGINE "OFF"

6) Check if throttle flap is closed once and opened again at the point of turning engine OFF.
Check if abnormal noise or irregular moving of flap is detected.

Specification : Throttle flap moves smoothly.
at engine ON : Throttle control actuator opened
at the point of turning engine OFF : Throttle flap is closed once and opened again

7) s throttle flap moves smoothly?

YES

Go to "Verification of Vehicle Repair".

Replace throttle control actuator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecersese

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 P2112 THROTTLE CONTROL ACTUATOR CIRCUIT LOW

COMPONENT LOCATION  eseosose

Refer to DTC P2111.

GENERAL DESCRIPTION  epsiosz2

Refer to DTC P2111.

DTC DESCRIPTION  ecoirass

P2112 is set when "0"A in throttle control actuator is detected for more than 1 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  ecososs:

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring

Enable Conditions * IG KEY "ON"

Threshold Value * Short to GND, Wiring open

Diagnostic Time . 1 sec. * Throttle Control Actuator

circuit
Fuel cut NO « Throttle Control Actuator
EGR Off YES component
Fail Safe Fuel Limit | NO

Check NO
Lamp

SPECIFICATION  epsassar

Refer to DTC P2111.

SCHEMATIC DIAGRAM  eerii07

Refer to DTC P2111.

SIGNAL WAVEFORM AND DATA  essrrseo

Refer to DTC P2111.

MONITOR SCANTOOL DATA  eacipes

Refer to DTC P2111.

TERMINAL AND CONNECTOR INSPECTION  eserercs

Refer to DTC P2111.
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POWER CIRCUIT INSPECTION  eeasesra
1. IG KEY "OFF", ENGINE "OFF"

2. Disconnect Throttle control actuator.

3. 1G KEY "ON"

4. Measure the voltage of Throttle control actuator connector terminal 3.

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 SENSOR #2 FUSE and related circuit and go to "Verification of Vehicle
Repair”.

CONTROL CIRCUIT INSPECTION  esopsasc

1. Check control circuit voltage
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect Throttle control actuator connector.
3) IG KEY "ON"

4) Measure the voltage of Throttle control actuator connector terminal 2.

specification : 0.0V~0.1V

5) Is the measured voltage within the specification?
YES

Go to "2.Check open in control circuit".

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 2 and ECM connector (C230-K) terminal
90.

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

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

Repair open in throttle control actuator control circuit and go to "Varification of Vehicle Repair".
3. Check short to ground in control circuit
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect Throttle control actuator connector.

3) Check continuity between throttle control actuator connector terminal 2 and chassis ground.

specification : Discontinuity (Infinite Q)

4) Is the measured resistance within the specification? (Is control circuit insulated with ground?)
YES

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  ecipgss

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 3. [ TEST "A" ]

5. Measure the voltage between Throttle control actuator 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(G15 ground point related 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  esrri122

1. Throttle control actuator component visual inspection
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect intake hose connected to throttle control actuator.
3) Check if throttle control actuator is contaminated with carbon fraction.

4) Check if throttle flap moves smoothly as touching it with hand (perform this process at IG KEY "OFF" state.)
Check if abnormal noise, valve shaft stuck, too much wear are detected.

Specification : Flap moves smoothly and carbon fraction, too much wear, abnormal noise are not detected.

5) s throttle control actuator is OK after performing visual inspection?

YES

Go to "2. Throttle control actuator operating test" as follows.

If same symptom is detected after clear carbon fraction up, replace throttle control actuator and go to "Veri-
fication of Vehicle Repair”.

2. Throttle control actuator operating test
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect intake hose connected to throttle control actuator.
3) ENGINE "ON"
4) Check if throttle control actuator is in wide open state during engine running.
5) ENGINE "OFF"

6) Check if throttle flap is closed once and opened again at the point of turning engine OFF.
Check if abnormal noise or irregular moving of flap is detected.

Specification : Throttle flap moves smoothly.
at engine ON : Throttle control actuator opened
at the point of turning engine OFF : Throttle flap is closed once and opened again

7) s throttle flap moves smoothly?

YES

Go to "Verification of Vehicle Repair".

Replace throttle control actuator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecsesoso

Refer to DTC P2111.
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DTC P2113 THROTTLE CONTROL ACTUATOR CIRCUIT MALFUNCTION -
RANGE/PERFORMANCE

COMPONENT LOCATION  esaceea

Refer to DTC P2111.

GENERAL DESCRIPTION  e1206ces

Refer to DTC P2111.

DTC DESCRIPTION  espreano

P2113 is set when 1)throttle control actuator error or 2)open or short of Feedback line is detected for more than 5 sec.
This code is due to throttle control actuator stuck, open or short in feed back signal circuit.

DTC DETECTING CONDITION  e1ss6057

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring

Enable Conditions * IG KEY "ON"

Threshold Value e Short to GND, Wiring open

Diagnostic Time . 5 sec.  Throttle Control Actuator

circuit
Fuel cut NO « Throttle Control Actuator
EGR Off NO component
Fail Safe Fuel Limit NO

Check NO
Lamp

SPECIFICATION  er22eone

Refer to DTC P2111.

SCHEMATIC DIAGRAM  eroscsro

Refer to DTC P2111.

SIGNAL WAVEFORM AND DATA  espaoezn

Refer to DTC P2111.

MONITOR SCANTOOL DATA  eoaocoso

Refer to DTC P2111.

TERMINAL AND CONNECTOR INSPECTION  eassssrs

Refer to DTC P2111.
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SIGNAL CIRCUIT INSPECTION  eareace

1. Check feed back signal circuit voltage
1) 1G 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 : 0.0V~0.1V

5) Is the measured voltage within the specification?
YES

Go to "2.Check open in feed back signal circuit".

Repair short to battery in feed back signal circuit and go to "Verification of Vehicle Repair".
2. Check open in feed back signal 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 (C230-K) terminal
77.

specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification? (Is continuity confirmed?)
YES

Go to "3. Check short to ground in feed back signal circuit" as follows.
Repair open in throttle control actuator feed back signal circuit and go to "Varification of Vehicle Repair".
3. Check short to ground in feed back signal circuit
1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect Throttle control actuator connector.

3) Check continuity between throttle control actuator connector terminal 1 and chassis ground.

specification : Discontinuity (Infinite Q)

4) Is the measured resistance within the specification? (Is feed back signal circuit insulated with ground?)

YES



DTC TROUBLESHOOTING PROCEDURES FL -489

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  eseseerp

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 3. [ TEST "A" ]

5. Measure the voltage between Throttle control actuator 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(G15 ground point related 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  eos1zres

1. Throttle control actuator component visual inspection
1) IG KEY "OFF", ENGINE "OFF"
2) Disconnect intake hose connected to throttle control actuator.
3) Check if throttle control actuator is contaminated with carbon fraction.

4) Check if throttle flap moves smoothly as touching it with hand (perform this process at IG KEY "OFF" state.)
Check if abnormal noise, valve shaft stuck, too much wear are detected.

Specification : Flap moves smoothly and carbon fraction, too much wear, abnormal noise are not detected.

5) s throttle control actuator is OK after performing visual inspection?
YES

Go to "2. Throttle control actuator operating test" as follows.
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If same symptom is detected after clear carbon fraction up, replace throttle control actuator and go to "Veri-
fication of Vehicle Repair".

2. Throttle control actuator operating test
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect intake hose connected to throttle control actuator.
3) ENGINE "ON"
4) Check if throttle control actuator is in wide open state during engine running.
5) ENGINE "OFF"

6) Check if throttle flap is closed once and opened again at the point of turning engine OFF.
Check if abnormal noise or irregular moving of flap is detected.

Specification : Throttle flap moves smoothly.
at engine ON : Throttle control actuator opened
at the point of turning engine OFF : Throttle flap is closed once and opened again

7) s throttle flap moves smoothly?
YES

Go to "Verification of Vehicle Repair".

Replace throttle control actuator and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  essrerr4

Refer to DTC P2111.
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DTC P2123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  eezarrs

APS

SCMFL6510L

GENERAL DESCRIPTION  eos2onas

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  ecosrcez

P2123 is set when output voltage of APS 1 is above the maximum value of 4.79V 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.

DTC DETECTING CONDITION  escooeps

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"

* When output signal is above the maximum

Threshold Value value (above 4.79V )

Diagnostic Time * 0.18 sec.
Fuel cut NO » APS standard value is 0%. e 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
Check YES + Cruise control deactivated
Lamp (for Cruise control option
applied vehicle)
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SPECIFICATION  esssosra

Pedal released Pedal depressed Sensor Type
APS 2 0.275V~0.475V 1.75V~2.35V type(Potentiometer)
SCHEMATIC DIAGRAM  eise10es
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (C256) ECM (C230-K)
APS 1 4 Terminal Connected to Function
45 - Reference Voltage (+5V) 1 ECM C230-K (46) | APS 2 Reference Voltage (+5V)
2 ECM C230-K (9 APS 1 Signal
< 2 [9- APS 1 signal ©) fgna
3 ECM C230-K (31) APS 2 Signal
5 EO _GND 4 ECM C230-K (45) | APS 1 Reference Voltage (+5V)
5 ECM C230-K (30) APS 1 Ground
APS2 |1 [26 - Reference Voltage (+5V) 6 ECM C230-K (8) APS 2 Ground
( 3 [31- APS 2 Signal
6
{8-GND
[HARNESS CONNECTORS] C230-A
— _

[60]5958]57]56[55[54]53[52[51] 50 [49] 48[ 47] 46]
[45[44]a3]42[41]40[39[38[37]36] 35[34] 33] 32] 31|
| — ] [ ] [ 1
[30]29]28]27]26]25]24]23[22] 21 20] 19] 18] 17]16]
[15]14]13]12h1ho] o8] 7]6[ 5[4 ]3] 2] 1]
[l 1 1 [

/i

NN AN ANAY
06006006, = = i
NN N NN
C230-K
o, _
C256 i
APS [04]3[o201]a0[8o[88[87[86le5]e4]e3]e281[80l7el78l77[76]75]74[ 73] 5 T3

[72]71]70l69l68]67]66]65[64]63]62]6 1]60]59]58]57]56|55]54]53[52] 51|

[ ] [ ] ] [ ] 413
[50la0]48[47[a6]45]a4]a3[42]41]40[39]38]37|36[35]34]33]32[31[30] 29
[28[27]26]2524[23[22]21]20[19[18]1 7[16[15]14]13]12[11]10] 9] 8] 7 |

ECM

SCMFL6123L
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SIGNAL WAVEFORM AND DATA  esesrrs2

At B-Su

A.5 VU

]_ﬁ |zoon| |cuns| |r1En0| |RECD| |HEHU|

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.

LFIG541A

(L] 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 .

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  eierss2

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 "Accelerator position sensor”, "Accelerator position sensor 1", "Accelerator position sensor 2 " parameter on
the scantool.

Specification : at idle( 0% ) Accelerator position sensor 1 : 600mV~800mV
Accelerator position sensor 2 : 1/2 of Accelerator position sensor 1
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1.2 CURRENT DATA 89,65
N
AIR MASS PERCYLINDER 474, Bng/ st
ACCEL PEDAL SENSOR 8.8 % -
ACCEL PEDAL SENSOR 1 764 Y
ACCEL PEDAL SENSOR 2 372 Y
FUEL PRESSURE MEASURED 31.8 MPa
ENGINE SPEED SENSOR 774 rpn
EGE ACTUATOR 5.9 %
ATMOSOHERIC PRESS.SNSR 1881 hPa
Y
[FI® | [PaRT||FULL| [HELP| |GRPH| [RCRD|

Fig.1) APS output data at warm idle. Check if output value is rising and "Accelerator position sensor 2" is 1/2 of
"Accelerator position sensor 1" signal.

SCMFL6371L

TERMINAL AND CONNECTOR INSPECTION  esrseze

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.

(L 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” as follows.

POWER CIRCUIT INSPECTION  erpsass:

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

4. Measure the voltage of terminal 4 of APS connector.

Specification : 4.8V~5.1V
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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 1 power circuit and
go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  esrsris2
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 (C230-K) 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) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect APS connector and ECM connector.
3) IG KEY "ON"

4) Measure the voltage of terminal 2 of APS connector.

Specification : 0.0vV~0.1V

5) Is the measured voltage within the specification?
YES

Go to "Ground Circuit Inspection”.

Repair short to battery and go to "Verification of Vehicle Repair".
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GROUND CIRCUIT INSPECTION  eipoases

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

2. Disconnect APS connector.

3. 1G KEY "ON"

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

5. Measure the voltage of APS terminal 4 and terminal 5. [ TEST "B" ]
(terminal 4 : 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  essirsse
1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector (C256).

3. Check resistance for each terminal refering to Resistance characteristic table.

SPECIFICATION : RESISTANCE CHARACTERISTIC TABLE FOR EACH TERMINAL

Resistance( KQ 20 )
checking point dal Characteristic Component Connector
Peda Pedal released Shape
Depressed
4(power)- 0+0.1KQ 0+0.1KQ Unchanged
5(ground) 1.0+£0.1K 1.0+£0.1K g
4(power)- .
APS 1 2(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
2(signal)- 1.1+0.1KQ 1.8+0.1KQ Resistance rises 2 ? T 5 6
1
5(ground) A R {E =E=N==| E}
1(power)-
6(ground) 2.0£0.1KQ 2.0+0.1KQ Unchanged .
1(power)- .
APS 2 3(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
3(signal)- + + Resistance rises
6(ground) 1.1+0.1KQ 1.8+0.1KQ

4. Are resistances for each terminal measured correctly?
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M=)

Go to "Verification of Vehicle Rapair”.

Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR eacsizas

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 P2128 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  ecospee2

Refer to DTC P2123.

GENERAL DESCRIPTION  eaososrr

Refer to DTC P2123.

DTC DESCRIPTION  esrsrees

P2128 is set when output voltage of APS 2 is above the maximum value of 2.463V 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  ezs72i0c

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"

* When output signal is above the maximum
value (above 2.463V)

Diagnostic Time ¢ 0.18 sec.

Threshold Value

Fuel cut NO * APS standard value is 0%. » APS 2 Circuit

e 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
Cruise control deactivated
(for Cruise control option
applied vehicle)

Check YES .
Lamp

SPECIFICATION  ezp400rs

Refer to DTC P2123.

SCHEMATIC DIAGRAM  eepcizis

Refer to DTC P2123.

SIGNAL WAVEFORM AND DATA  easrras

Refer to DTC P2123.

MONITOR SCANTOOL DATA  eeseesec

Refer to DTC P2123.
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TERMINAL AND CONNECTOR INSPECTION  erssoscr

Refer to DTC P2123.

POWER CIRCUIT INSPECTION  eesacsor

1. 1G KEY "OFF", ENGINE "OFF"
2. Disconnect APS connector.
3. IG KEY "ON"

4. Measure the voltage of terminal 1 of APS connector.

Specification : 4.8V~5.1V

5. Is the measured voltage within the specification?

=S

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  eraseooe
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 3 and ECM connector (C230-K) 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.

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 3 of APS connector.



FL -500 FUEL SYSTEM

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  esigeao

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

2. Disconnect APS connector.

3. IG KEY "ON"

4. Measure the voltage of APS terminal 1. [ TEST "A" ]

5. Measure the voltage of APS terminal 1 and terminal 6. [ TEST "B" ]
(terminal 1 : Check + prove , terminal 6 : 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  Eusessee

1. IG KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector (C256).

3. Check resistance for each terminal refering to Resistance characteristic table.
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SPECIFICATION : RESISTANCE CHARACTERISTIC TABLE FOR EACH TERMINAL

Resistance( KQ 20 )
. . . Component Connector
checking point Pedal Characteristic sh
Pedal released ape
Depressed
4(power)- + + Unchanged
5(ground) 1.0+0.1KQ 1.0£0.1KQ g
4(power)- .
APS 1 2(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
2(signal)- 1.140.1KO 1.8+0.1KO Resistance rises =
1
5(ground) B T {g =W=N=N=| @}
1(power)-
6(ground) 2.0+0.1KQ 2.0+0.1KQ Unchanged R
1(power)- .
APS 2 3(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
3(signal)- + Q + Q Resistance rises
6(ground) 1.1+0.1K 1.8+£0.1K

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  eeossao:

Refer to DTC P2123.
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VOLTAGE CORRELATION

DTC P2138 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" / "E"

COMPONENT LOCATION  esssrrs

Refer to DTC P2123.

GENERAL DESCRIPTION  essas744

Refer to DTC P2123.

DTC DESCRIPTION  esrad12a

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  esicssro

Item Detecting Condition

Possible Cause

DTC Strategy * Voltage monitoring

Enable Conditions ¢ IG KEY "ON"(APS depressed)

Threshold Value

« When APS 1,2 is depressed approx. 7%, the
difference between APS1 and 2 is above 308mV

* When APS 1,2 is depressed above 7%, the difference
between APS land 2 is above 406mV

Diagnostic Time ¢ 0.24 sec.

EGR Off NO

Fail Safe

Lamp YES

Fuel cut NO .

Fuel Limit YES .

Check .

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  eeszisa

Refer to DTC P2123.

SCHEMATIC DIAGRAM  eaposain

Refer to DTC P2123.

SIGNAL WAVEFORM AND DATA  e7esoce

Refer to DTC P2123.

MONITOR SCANTOOL DATA  eoe7pass

Refer to DTC P2123.
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TERMINAL AND CONNECTOR INSPECTION  eseacsi7

Refer to DTC P2123.

POWER CIRCUIT INSPECTION  eooeeoce

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

4. Measure the voltage of terminal 1 and 4 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  eassicar

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 (C230-K) terminal 9. ( APS 1)
Check continuity between APS connector terminal 3 and ECM connector (C230-K) 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".

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) 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 well?
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) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect APS connector and ECM connector.
3) IG KEY "ON"

4) Check continuity between APS connector terminal 3 and chassis ground. (check short to ground )
Measure the voltage of terminal 3 of APS connector. ( check short to battery )

Specification : Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0vV~0.1V

5) Is APS 2 signal circuit insulated well?
YES
Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  eesssora
1. Check ground circuit (APS1)

1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect APS connector.

3) IG KEY "ON"

4) Measure the voltage of APS terminal 4. [ TEST "A" ]
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5) Measure the voltage of APS terminal 4 and terminal 5. [ TEST "B" ]
(terminal 4: 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 1. [ TEST "A" ]

5) Measure the voltage of APS terminal 1 and terminal 6. [ TEST "B" ]
(terminal 1 : Check + prove , terminal 6 : Check - prove )

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

6) Is the measured voltage within the specification?
=S

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  esseezes

1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector (C256).

3. Check resistance for each terminal refering to Resistance characteristic table.
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SPECIFICATION : RESISTANCE CHARACTERISTIC TABLE FOR EACH TERMINAL

Resistance( KQ 20 )
. . . Component Connector
checking point Pedal Characteristic sh
Pedal released ape
Depressed
4(power)- + + Unchanged
5(ground) 1.0+£0.1KQ 1.0+0.1KQ g
4(power)- .
APS 1 2(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
2(signal)- 1.1+0.1KQ 1.8+0.1KQ Resistance rises 2 I;I T 5 6
1
5(ground) Y T {g =E==N=| g}
1(power)-
6(ground) 2.0£0.1KQ 2.0£0.1KQ Unchanged R
1(power)- .
APS 2 3(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
3(signal)- +0.1KQ +0.1KQ Resistance rises
6(ground) 1.1+0.1K 1.8£0.1K

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 eaens

Refer to DTC P2123.
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|IDTC P2264 DETECTION OF WATER IN FUEL

COMPONENT LOCATION  erasroos

Water Sensor (included in Fuel Filter)

SCMFL6511L

GENERAL DESCRIPTION  espescer

Diesel fuel filter can seperate water from fuel. If water more than specified amount is detected by "water in fuel sensor"
installed at the bottom of fuel filter, "Fuel warning lamp" on cluster turns ON.Especially for high pressure pump and injec-
tors of common rail diesel engine water is fatal. because water causes poor lubrication and corrosion in such accurate
devices, furthermore, 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 .

(L] NOTE

If sensing prove of water in fuel 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.

DTC DESCRIPTION  esrinas

P2264 is set when water in fuel 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.

DTC DETECTING CONDITION  esszeze0

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG KEY "ON"
Threshold Value + Signal voltage detected at Water sensor o Water stored inside of
Diagnostic Time e 4.0 sec. fuel filter( remove water
inside of filter)
Fuel cut NO « Water sensor circuit(short
EGR Off NO to battery)
- » Water sensor component
Fail Safe Fuel Limit | YES P
Check NO
Lamp
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SCHEMATIC DIAGRAM  esseoors

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
WATER SENSOR B+ ECM(C230-K) Terminal Connected to Function
(C273) T 1 Main Relay Battery voltage(B+)
1 2 ECM C230-K (40) Sensor Signal
¥ < 2 E40—Water Sensor Signal 3 Chassis ground Sensor ground
3
[HARNESS CONNECTOR] C230-A
1 1 1

[60[59]58]57[56[55[54]53][52[5150] 49] 48] 47] 46|
[45]44]a3[42[41]40[39[38[37[36] 35] 34 33[32]31]
[ ] [ ] [ ]
= [30]29]28]27]26]25[24]23[22] 21 20] 19] 18] 17]16]
[T [15]14[23]12f1fof o8] 7[6[5] 4 [3]2] 1]

! 1 1

(oen) |

C230-K

C273 H
WATER SENSOR [04]93]02[o1]00]89]88]87]86]85]84]83][82]81]80[79[78]77]76]75]74] 73]
[72[71]70]69]68]67[66]65]64]63l62]61]60[59]58[57]56[55[54]53[52 51]

1 J L J J L ]

[50]ao]4g]47]4a6|a5]a4]a3]a2]41|40[39]38|37[36[35[3433[32[31]30] 29]
[28[27]26]25]24]23[22]21]p0f1 9181 7]16[15]14[13[12]11]10[ 9] 8] 7]

ECM

SCMFL6135L

TERMINAL AND CONNECTOR INSPECTION  cosssoss

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".
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Go to "Power Circuit Inspection” as follows.

POWER CIRCUIT INSPECTION  e7ors2ec

1. 1G KEY "OFF", 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?
=S

Go to "Signal Circuit Inspection”.

Repair open in I/P JUNCTION BOX 10A ABS FUSE and related circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  ecasspes
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 : 0.0V~0.1V

5) Is the measured voltage within the specification?
YES

Go to "2. Water warning lamp operation test" as follows.

Repair short to battery and go to "Verification of Vehicle Repair".

2.  Water warning lamp operation test
1) IG 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.
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Specification : Water warning lamp on cluster turns ON. 12V battery voltage is detected
at ECM connector(C230-K) terminal 40.

5) Does water warning lamp turn ON? And is 12V battery voltage detected at ECM connector(C230-K) 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  escazcra

1. 1G 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?
=S

Go to "Component Inspection”.

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

COMPONENT INSPECTION  essceose

1. Check water inside of fuel filter
1) 1G KEY "OFF", ENGINE "OFF"

2) Disconnect fuel filter assy’ from vehicle. (note : fuel filter should be maintained to stand up vertically at discon-
necting.)

3) Set up clean vessel like beaker to collect fuel outflowed from filter.

4) 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".
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Go to "2.Check Water sensor component” as follows.
Check Water sensor component
1) IG KEY "OFF", ENGINE "OFF"

2) Disconnect fuel filter assy’ from vehicle. (note : fuel filter should be maintained to stand up vertically at discon-
necting.)

3) Set up clean vessel like beaker to collect fuel outflowed from filter.
4) Disconnect fuel warning sensor from disconnected fuel filter.

5) Connect Water sensor to disconnected wiring connector.

6) |G KEY "ON".

7) 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  ersasee0

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 ?

M=)

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

System operates within specification.
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DTC P2299 BRAKE PEDAL POSITION / ACCELERATOR PEDAL POSITION
INCOMPATIBLE

COMPONENT LOCATION  ec71gse

APS

SCMFL6510L

GENERAL DESCRIPTION  essssces

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 E626EDFA

P2299 is set when brake signal is inputted to ECM for more than 0.5 sec. while APS is depressed more than 5% at below
770RPM and 4Km/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, therefore careful inspection of APS and checking driver’s
pedal depressing habit is required.
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DTC DETECTING CONDITION  eescasso

Item Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring

« Engine running ( engine speed below 770RPM,

Enable Conditions vehicle speed below 4Km/h)

« Brake pedal singal inputted at APS output
voltage above 5%(Error disappears when
brake pedal released or accelerator pedal
depressed 200% per sec.)

Threshold Value

* APS 1 Circuit

* APS 2 Circuit

Fuel cut NO * APS standard value is 0%. * APS component
¢ Limp home idle is fixed

EGR Off NO at (1200RPM)

Diagnostic Time * 0.5 sec.

Fuel Limit YES * A/C operation stops
Fail Safe according to Vehicle/Engine
speed
Check NO « Cruise control deactivated
Lamp (for Cruise control option

applied vehicle)

SPECIFICATION  essazez0

Pedal released Pedal depressed Sensor Type
APS 2 0.275V~0.475V 1.75V~2.35V type(Potentiometer)
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SCHEMATIC DIAGRAM

EFFA706D

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

[HARNESS CONNECTORS]

APS (C256) ECM (C230-K)
APS 1 4 Terminal Connected to Function
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SIGNAL WAVEFORM AND DATA  essaicse

At B-Su

A.5 VU

]_ﬁ |zoon| |cuns| |r1En0| |RECD| |HEHU|

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.

LFIG541A

(L] 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 .

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  esasrais

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 "Accelerator position sensor”, "Accelerator position sensor 1", "Accelerator position sensor 2 " parameter on
the scantool.

Specification : at idle( 0% ) Accelerator position sensor 1 : 600mV~800mV
Accelerator position sensor 2 : 1/2 of Accelerator position sensor 1
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1.2 CURRENT DATA 89,65
N
AIR MASS PERCYLINDER 474, Bng/ st
ACCEL PEDAL SENSOR 8.8 % -
ACCEL PEDAL SENSOR 1 764 Y
ACCEL PEDAL SENSOR 2 372 Y
FUEL PRESSURE MEASURED 31.8 MPa
ENGINE SPEED SENSOR 774 rpn
EGE ACTUATOR 5.9 %
ATMOSOHERIC PRESS.SNSR 1881 hPa
Y
[FI® | [PaRT||FULL| [HELP| |GRPH| [RCRD|

Fig.1) APS output data at warm idle. Check if output value is rising and "Accelerator position sensor 2" is 1/2 of
"Accelerator position sensor 1" signal.

SCMFL6371L

TERMINAL AND CONNECTOR INSPECTION  esscoss

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.

(L 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” as follows.

POWER CIRCUIT INSPECTION  eri7se4s

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

4. Measure the voltage of terminal 1 and 4 of APS connector.

Specification : 4.8V~5.1V
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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  ecozorso

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 (C230-K) terminal 9. ( APS 1)
Check continuity between APS connector terminal 3 and ECM connector (C230-K) terminal 31. ( APS 2)

Specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification?
=S

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)
1) 1G 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 : 0.0vV~0.1V

5) Is APS 1 signal circuit insulated normally?

YES
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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) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect APS connector and ECM connector.
3) IG KEY "ON"

4) Check continuity between APS connector terminal 3 and chassis ground. (check short to ground )
Measure the voltage of terminal 3 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 1384424

1. Check ground circuit (APS1)
1) 1G KEY "OFF", ENGINE "OFF"
2) Disconnect APS connector.
3) IG KEY "ON"
4) Measure the voltage of APS terminal 4. [ TEST "A" ]

5) Measure the voltage of APS terminal 4 and terminal 5. [ TEST "B" ]
(terminal 4: 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".
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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 1. [ TEST "A" ]

5) Measure the voltage of APS terminal 1 and terminal 6. [ TEST "B" ]
(terminal 1 : Check + prove , terminal 6 : 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  esseioic
1. 1G KEY "OFF", ENGINE "OFF".
2. Disconnect APS connector (C256).

3. Check resistance for each terminal refering to Resistance characteristic table.

SPECIFICATION : RESISTANCE CHARACTERISTIC TABLE FOR EACH TERMINAL

Resistance( KQ 20 )
. . - Component Connector
checking point Pedal Characteristic Sh
Pedal released ape
Depressed
4(power)- + + Unchanged
5(ground) 1.0£0.1KQ 1.0£0.1KQ g
4(power)- .
APS 1 2(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
2(signal)- 1.1+0.1KQ 1.8+0.1KQ Resistance rises 2 ZI T 5 6
1
5(ground) B T {g =W=N=N=| @}
1(power)-
6(ground) 2.0£0.1KQ 2.0£0.1KQ Unchanged ommLeson.
1(power)- .
APS 2 3(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
3(signal)- + Q + Q Resistance rises
6(ground) 1.1+0.1K 1.8+0.1K

4. Are resistances for each terminal measured correctly?
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YES

Go to "Verification of Vehicle Rapair".

Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR  e7rocaea

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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FUEL DELIVERY
SYSTEM-DIESEL

COMPONENT LOCATION  eioaroes

6 1

Injector

High Pressure Fuel Pump

Common Rail

High Pressure Pipe (Injector > Common Rail)

High Pressure Pipe (Common Rail — High Pressure Fuel Pump)
Fuel Filter

ogrLNE

10.
11.
12.
13.

Fuel Tank

Fuel Pump (Low Pressure)
Sub Fuel Sender

Fuel Filler Hose

Leveling Hose

Fuel Tank Band

Suction Tube

SCMFL6137L
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/1 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.

e Itisnotrecommended to removetheinjectors
without any notice.
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SCHEMATIC DIAGRAM  eeirsics

Rail Pressure

/& B\Common Rail

Regulator Valve

High Pressure ‘
Pump Fuel Pressure
f Regulator Valve

Fuel Filter

L

Injector

Fuel Tank
(

Low Pressure Fuel Pu

1)
Up

|:| High Pressure Fuel Line
m Low Pressure Fuel Line
_ Fuel Return Line

COMPONENTS
e LOW PRESSURE FUEL SYSTEM COMPONENTS

FUEL PUMP

The fuel pump is either an electric fuel pump with pre-filter,
or a gear-type fuel pump. The pump draws the fuel from
the fuel tank and continually delivers the required quantity
of fuel in the direction of the high-pressure pump.

EFQG701A

FUEL FILTER

Inadequate filtering can lead to damage at the pump com-
ponents, delivery valves, and injector nozzles. The fuel
filter cleans the fuel before it reaches the high-pressure
pump, and thereby prevents premature wear at the pump’s
sensitive components.
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FUEL SYSTEM

e HIGH PRESSURE FUEL SYSTEM COMPONENTS

HIGH PRESSURE FUEL PUMP

The high-pressure pump pressurizes the fuel to a system
pressure of up to 1,600bar. This pressurized fuel then
passes through a high-pressure line and into the tubular
common rail.

COMMON RAIL (HIGH PRESSURE ACCUMULATOR)
Even after an injector has taken fuel from the rail in order to
inject it, the fuel pressure inside the rail remains practically
constant. This is due to the accumulator effect arising from
the fuel's inherent elasticity. Fuel pressure is measured
by the rail pressure sensor and maintained at the desired
level by the pressure-control valve.

INJECTORS

The nozzles of these injectors open when the solenoid
valve is triggered and permit the flow of fuel. They in-
ject the fuel directly into the engine’s combustion chamber.
The excess fuel which was needed for opening the injec-
tor nozzles flows back to the tank through a collector line.
The return fuel from the fuel pressure control valve and
from the low-pressure stage is also led into this collector
line together with the fuel used to lubricate the high-pres-
sure pump.

HIGH PRESSURE PIPE

These High Pressure Pipes carry the high-pressure fuel.
They must therefore be able to permanently withstand the
maximum system pressure and, during the pauses in in-
jection, the sometimes high-frequency pressure fluctua-
tions which occur. They are therefore manufactured from
steel tubing.

Normally, they have an outside diameter of about 6.35mm
and an internal diameter of about 3.0mm. The injection
lines between the common rail and the injectors must all be
of the same length. The differences in length between the
common rail and the individual injectors are compensated
for by using slight or pronounced bends in the individual
lengths of tubing. Nevertheless, the injection lines should
be kept as short as possible.
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FUEL TANK

REMOVA L EOCEE39C

1. Turn ignition switch OFF and disconnet the negative
(-) battery cable.

2. Remove the 2nd seat (Refer to group "BD" in this
Shop Manual).

3. Open the carpet (A) for the fuel pump and the carpet
(B) for the sub fuel sender.

SCMFL6637D

5. Disconnect the fuel pump connector (A), the fuel feed
tube quick - connector (B), the fuel return tube quick -
connector (C) and the sub fuel sender connector (D).

\%\j

A

[

SCMFL6635D

4. Remove the fuel pump service cover (A) and the sub
fuel sender service cover (B).

SCMFL6638D

SCMFL6636D

SCMFL6639D
6. Lift the vehicle and support the fuel tank with a jack.

7. Remove the muffler assembly and the propeller shaft
(4WD). (Refer to group "EM" and "DS" in this Shop
Manual.)

8. Disconnect the fuel filler hose (A).
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SCMFL6640D SCMFL6643D

9. Disconnect the leveling tube quick - connector (A).

INSTALLATION  erpazen

1. Install the fuel tank according to the reverse order of
"REMOVAL" procedure.

Fuel tank band mounting nuts: 39.2 ~ 53.9 N-m
(4.0 ~ 5.5 kgf-m, 28.9 ~ 39.8 Ibf-ft)

SCMFL6641D

10. Remove the coupling control wiring (A) for 4WD from
the fuel tank cover.

SCMFL6642D

11. Remove the fuel tank from the vehicle after unscrew-
ing the fuel tank band mounting nuts (A).
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FUEL PUMP

REMOVA L E39D5211

1. Turn ignition switch OFF and disconnet the negative
(-) battery cable.

2. Remove the 2nd seat (Refer to group "BD" in this
Shop Manual).

3. Open the carpet (A) for the fuel pump.

SCMFL6646D

6. Remove the fuel pump after removing the fuel pump
plate cover (E) with SST (N0.:09310-2B100).

Nipple—Suction

Nipple—fuel feed
Nipple—fuel return

SCMFL6644D
Fuel sensor

Iy
I

4. Remove the fuel pump service cover (A).

SCMFL6138L

INSTALLATION  eceanses

E 1. Install the fuel pump according to the reverse order of
, "REMOVAL" procedure.
Fuel pump plate cover tightening : 5.9 ~ 6.9 N-m

(0.6 ~ 0.7 kgf-m, 4.3 ~ 5.1 Ibf-ft)

SCMFL6645D

5. Disconnect the fuel pump connector (A), the fuel feed
tube quick - connector (B), the fuel return tube quick -
connector (C) and the suction tube quick - connector

(D).
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FILLER-NECK ASSEMBLY 4. Remove the left - rear wheel & tire and the wheel

house.
Refer to group "DS" in this Shop Manual.
REMOVAL  cosizee ( grotp P )
5. Remove the filler - neck assembly after unscrewing

1. Disconnect the fuel filler hose (A). the bracket mounting nuts (A).

SCMFL6652D SCMFL6654D

2. Disconnect the leveling tube quick - connnector (A).
INSTALLATION  essaarss

1. Install the filler - neck assembly according to the re-
verse order of "REMOVAL" procedure.

SCMFL6653D

3. Open the fuel filler door, unscrew filler - neck assem-
bly mounting screws (A).

SCMFL6655D
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ACCELERATION PEDAL

REMOVAL EDFEF6B5

1. Turn ignition switch OFF and disconnet the negative
(-) battery cable.

2. Disconnect the accelerator position sensor connector
(A).

3. Remove the accelerator assembly from the vehicle
after unscrewing the accelerator mounting bolts (B).

SCMFL6656D

INSTALLATION  essssoco

1. Install the accelerator assembly according to the re-
verse order of "REMOVAL" procedure.

Accelerator assembly mounting bolt: 16.7 ~ 25.5
N.m (1.7 ~2.6 kgf.m, 12.3 ~ 18.8 Ibf.ft)
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SUB FUEL SENDER

REMOVAL E9F8FB7C

1. Turn ignition switch OFF and disconnet the negative
(-) battery cable.

2. Remove the 2nd seat (Refer to group "BD" in this
Shop Manual).

3. Open the carpet (A) for the sub fuel sender.

SCMFL6650D

6. Remove the sub fuel sender after removing the fuel
pump plate cover (C) with SST (No.:09310-2B100).

Nipple—Suction

SCMFEL6648D Sub fuel sender

4. Remove the sub fuel sender service cover (A).

SCMFL6139L

INSTALLATION  esisansc

1. Install the sub fuel sender according to the reverse
order of "REMOVAL" procedure.

Sub fuel sender plate cover tightening : 5.9 ~ 6.9
N-m (0.6 ~ 0.7 kgf-m, 4.3 ~ 5.1 Ibf-ft)

SCMFL6649D

5. Disconnect the sub fuel sender connector (A) and the
suction tube quick - connector (B).
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FUEL FILTER

COMPONENTS  eraczoe0

6
2
5
< 3
1. Fuel Filter 4. Thermostat
2. Heater 5. Nipple (Fuel input from Fuel Tank)

3. Water Sensor 6. Nipple (Fuel output to High Pressure Pump)

SCMFL6140L
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FUEL SYSTEM

R E M OVA L EB3C2386

1. Disconnect the water sensor connector (A), the ther-
mostat connector (B) and the heater connector (C).

SCMFL6658D

2. Disconnet the fuel input tube quick-connector (A) and
the output quick-connector (B).

SCMFL6659D

3. Remove the fuel filter after unscrewing the fuel filter
bracket mounting bolts (C).

INSTALLATION  essseoss

1. Install the fuel filter according to the reverse order of
"REMOVAL" procedure.
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HIGH PRESSURE FUEL PUMP

DESCRIPTION  E1s4600a
The high-pressure pump is the interface between the low
pressure fuel system and the high-pressure fuel system.
Under all operating conditions, it is responsible for provid-
ing adequate high-pressure fuel through out the vehicle’s
complete service life. This also includes the provision of
extra as needed for rapid starting and for rapid build-up
of pressure in the rail. The high pressure pump continu-
ally generates the system pressure as needed in the high
pressure accumulator (common rail). This means there-
fore, that in contrast to conventional systems, the fuel does
not have to be specially compressed for each individual in-
jection process.

REMOVAL

E124AF9F

€3 WARNING

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 removetheinjectors
without any notice.

1. Remove the air cleaner assembly (Refer to group
"EM" in this Shop Manual).

2. Disconnect the return hoses (A,B) connected with the
injectors and the common rail.

SCMFL6660D

3. Disconnet the fuel feed tube quick-connector (A) and
the return tube quick-connector (B).

EFQGO77A

4. Disconnect the fuel pressure regulator valve connec-
tor (A) and the fuel temperature sensor connector (B).

SCMFL6661D

5. Disconenct the high pressure pipe (A) connecting the
common rail with the high pressure pump.
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6. Unscrew the mounting bolts (A) and remove the high INSTALLATION  eeeseors
pressure pump (B).

1. Install the high pressure fuel pump according to the
reverse order of "REMOVAL" procedure.

[LJ| NOTE

When installing the high pressure pipe, apply the
specified tightening torques to the flange nuts of the
high pressure pipe side and the common rail side
with SST (Refer to below table).

Iltem Dimension SST No.
Flange Nut (HP .
Pump Side) 14 mm (0.551in) | 09314-27110
N Flange Nut
(Common Rail | 17 mm (0.669in) | 09314-27120
EFQGO80A SI d e)

High pressure fuel pump mounting bolts: 19.6 ~ 26.5
N-m (2.0 ~ 2.7 kgf-m, 14.5 ~ 19.5 Ibf-ft)

High pressure pipe flange nuts (Common Rail

o HP Pump): 245 ~ 284 N-m (25~ 2.9

kgf-m, 18.1 ~ 20.1 Ibf-ft)

¥ Fuel Pressure

Regulator Valve
A : To Fuel Tank

(Return Line)
B : From Fuel Tank
C : To Common Rail

SCMFL6141L
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COMMON RAIL

DESCRIPTION  ebcoaacs
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
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 provistions 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 variations resulting from the pulsating fuel supply
from the high-pressure pump are compensated for.

REMOVAL

EOF2CC99

€3 WARNING

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.

1. Disconnect the rail pressure sensor connector (A) and
rail pressure regulator valve connector (B).

\\

EFQGO082A

2. Disconnect the high pressure pipe (C) connecting the

injectors with the common rail.

3. Disconnect the high pressure pipe (D) connecting the

common rail with the high pressure fuel pump.

4. Unscrew the two mounting bolts (E) and remove the
common rail (F).

EFQGO083A

INSTALLATION  eopssass
1. Install the common rail according to the reverse order
of "REMOVAL" procedure.

(L NOTE

When installing the high pressure pipe, apply the
specified tightening torques to the flange nuts of the
injectors, the high pressure pipe, and the common
rail side with SST (Refer to below table).

Iltem Dimension SST No.

Flange Nut
(Injector Side)

14 mm (0.551in) | 09314-27110
Flange Nut (HP

Pump Side)

Flange Nut

(Common Rail | 17 mm (0.669in) | 09314-27120

Side)

- Common rail mounting bolts: 19.6 ~ 26.5 N-m

(2.0 ~ 2.7 kgf-m, 14.5 ~ 19.5 Ibf-ft)

- High pressure pipe flange nuts (Injectors « Common
Rail): 24.5~28.4N-m (2.5~ 2.9 kgf-m, 18.1 ~ 20.1 Ibf-ft)
- High pressure pipe flange nuts (Common

Rail - HP Pump): 24.5 ~ 28.4 N'-m (2.5 ~

2.9 kgf-m, 18.1 ~ 20.1 Ibf-ft)
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INJECTOR 1. Disconnect the injector connector (A).
DESCRIPTION  eesopiss

The start of injection and the injected fuel quantity are
adjusted by electrically triggered injectors. These injec-
tors supersede the nozzle-and-holder assembly (nozzle
and nozzle-holder). Similar to the already existing nozzle-
holder assemblies in direct-injection (DI) diesel engines,
clamps are preferably used for installing the injectors in the
cylinder head. This means that the Common Rail injectors
can be installed in already existing DI diesel engines with-
out major modifications to the cylinder head.

Return line
Injector connector
Fixing clip i R Fuel inlet
Fixing bolt
Injector clamp Seal ring
EFQG101A
REMOVAL  eoseoece
€3 WARNING

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.

e Itisnotrecommended to remove theinjectors
without any notice.
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EFQGO084A

2. After removing the clip (B), disconnect the retun hose
(C) from the injectors

3. Disconnect the high pressure pipe (A) connecting the
injectors with the common ralil.

EFQGO085A

4. Rotate the lever (A) clockwise and pull it upward.

EFQGO086A
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5. Unscrew the clamp tightening bolt (A) and pull the in-
jector upward with the "Injector Remover" and the "In-
jector Remover Adapter" (Refer to "SPECIAL SER-

VICE TOOL" section).

Fuel Inlet

Connector

Injector

EFQGO087A

EFQGO88A

1.

INSTALLATION

EG3E0B78

"REMOVAL" procedure.

(L NoTE

Install the injector according to the reverse order of

When installing the injector, MUST REPLACE the
O-ring (A) and apply a grease to that.

[LI|NOTE

EFQGO089A

When installing the high pressure pipe, apply the
specified tightening torques to the flange nuts of the
injectors and the common rail side with SST (Refer

to below table).

Iltem

Dimension

SST No.

Flange Nut
(Injector Side)

14 mm (0.551 in)

09314-27110

Flange Nut
(Common Rail
Side)

17 mm (0.669 in)

09314-27120

- Injector clamp mounting bolts: 24.5 ~ 28.4 N-m
(2.5 ~ 2.9 kgf-m, 18.1 ~ 20.1 Ibf-ft)
- High pressure pipe flange nuts (Injectors -~ Common
Rail): 24.5~28.4N-m (2.5 ~2.9kgf-m, 18.1 ~ 20.1 Ibf-ft)
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REPLACEMENT

E16A29BC

/1 CAUTION

After replacing (an) injector(s), MUST input the in-

jector data (7 digit) into the ECM.
1. Turn ignition switch OFF.

2. Disconnect the negative (-) battery cable.

3. Replace the injector with a new one according to the
"REMOVAL" and "INSTALLATION" procedures.

4. Connect a scan tool to Data Link Connector (DLC).

5. Connect the negative (-) battery cable.
6. Turn ignition switch on.

7. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGHOSIE ¥

MODEL SANTAFEC CH )86-

1. ENGINE( GASOLINE)
B3. AUTOMATIC TRANSAHLE
B4. ABS-ESP

B5. SR3-AIRBAG

B6. ELEC.POUWER STEERING
AY. FULL AUTO AIR<CON.
A8. BODY CONTROL HMODULE

8. Select "INJECTOR SPECIFIC DATA".

1. HYUNDAI VEHICLE DIAGHOSIS &

MODEL : SANTAFECCH)BG6-
SYSTEH : ENGINE(DIESEL?)
EURO-4 UGT(KUFP )
B4. ACTUATION TEST
B5. STHU-3CAN
B6. IDENTIFICATION CHECK
B7. ENGINE TEST FUNCTION
B8. CPF SERVICE REGEMERATION
B9. COMPONENT CHANGE ROUTINE

18. INJECTOR SPECIFIC DATA

11. DAaTa SETUPCUNIT COMNV. )

SCMFL6114L

SCMFL6142L

9. Press "ENTER" key.

1. HYUNDAL VEHICLE DIAGNOSIS

= CONDITEON: G, EEY ON{ENGINE STOF)

I. IF THE [NJ1. 13 CHARGED. THE INJ.
CORRECTION FITNC SEHOULD BE PERFORM
TO CONTROL THE NOR, FIIEL TN,

2. TO INFIIT THE INJECTOR NUMEER, PRESS
JHIFT KET AND SELELCT THE CYL., HY
AHRROW KEY AT THE SAME TIME AND
INFUT THE INJ. DATA BY [F1]-1F&].

DIGIT KEY. PRESS [ENTER].

3 AFTER COMPLETE. TURN THE IG. EEY OFF
AND CHECE THE STSTEM AFTER 10 SEC

SCMFL6143L

10. Input the injector data (7 digit) written on the top of
each injector with function keys ([F1] ~ [F6]) and num-

ber keys.

1.10. INJECTOR SPECIFIC DATA

IHJECTOR 1 Emm
THIECTOR 2| AARARA
IHJECTOR 3| ARIAARA
IHJECTOR 4| Addnn

= HELECT THE CYLINDEE DY SHIFT+aRROW
KEY aMD IMPUT THE DaTa BV Fl-Fh
KEY AMD PREEE [ENTER] EEY.
[ance] [Eren] (10w [reeor] [gu=-u] [vu-2]

1.10. INJECTOR SPECIFIC DATA

INJECTOR 1 Eﬂﬂﬁ“ﬁﬂ
INJECTOR Z| Ah@hnRA
IHJECTOR 3] #AARRRA
IHJECTOR 4| AaaARAs

WHITING COMPLETE

[ance] [EFaH] [1anL] [meor] [ge-u] [ou-2]

SCMFL6144L
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11. Wait 10 seconds after displaying "WRITING COM-
PLETE", turn ignition switch OFF.

NOTE

When "WRITING FAIL" is displayed on the scan tool,
input injector data (7 digits) of each cylinder into a new
ECM again starting from 6th step.

1.10. INJECTOR SPECIFIC DATA

|
INJECTOR 1| Em

INJECTOR 2|  iviiwuna

|
IRJECTOR :IE FIFFFFR

INJECTOH -'Ii ARAAAFF

WHITING FAIL

[nBCD | | EFGH| | 10| |rmeeor | | qE=u| [ue=-2]

SCMFL6145L
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FUEL SYSTEM

INSPECTION E67C26FA

USING HI-SCAN(PRO)
TEST MODE

+ COMPRESSION TEST
* IDLE SPEED COMPARISON
* INJECT QUANTITY COMPARISON

TEST PROCEDURE

1. Connect Scan tool to the DLC and select "Vehicle"

and "Engine Test Function".

1. HYUNDAI/KIA VEHICLE DIAGNOSIS

MODEL : VEHICLE NAME
SYSTEM : ENGINE(DIESEL)

01. DIAGNOSISTIC TROUBLE CODE
02. CURRENT DATA

03. FLIGHT RECORD

04. ACTUATION TEST

05. SIMU-SCAN

06. IDENTIFICATION CHECK

07. ENGINE TEST FUNCTION

08. DATA SETUP(UNIT CONV.)

EFQGO090A

Information for ECM version is displayed as below.

1.7. COMPRESSION TEST

SYSTEM IMFORMATION
P/N T kkkkk = kkkkk

S/W T kkkkkkkk

This function is available

If you ready, press [ENTER].

<Available system>

1.7. COMPRESSION TEST

SYSTEM IMFORMATION
P/N : skekrx = kkkkk

S/W  kkkkderkk

This function is not available.

Not all ECM version support
this function
If you ready, press [ENTER].

<Not available system>

LFIF660B

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
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4. Set the test condition described as below screen and NOTE
then, crank engine. When engine stop message be-
ing appeared, Stop Cranking_ During Cranking engine does not start.
7.1. COMPRESSION TEST /-1 COMPRESSION TEST
. . . Cylinder engine speed(RPM)
This test is used for detecting
cylinder specific engine speed " 4 #3 “a
without injection.
* Test condition 356 355 355 355
- Shift lever :PorN 356 356 357 356
- Engine : Stop (IGN. ON) 356 356 356 355
- Electrical Load : OFF 356 356 356 356
If you ready, now cranking, and stop
cranking when stop message appear on 357 356 355 356
the screen. Press [ENTER]. 356 355 355 355
355 356 355 355
LFIF660E
( < >> AVG HELP

5. Press "ANAL" and the test result is appeared.

Data scanning button

7.1 COMPRESSION TEST LFIF660G

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.

LFIF660F
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FUEL SYSTEM

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. NI 355
#2 cvy.. N 355
#3 cvyL. NI 355
# cvL. I 355
PReV ([ HELP))
7.1 COMPRESSION TEST
*The higher cylinder engine speed:
- >The low compression pressure.
*It can help to identify the
mechanical defects.
PREV

LFIF660H

After pressing "ESC", select "IDLE SPEED COMPAR-
ISON" and press "[ENTER]".

7.1 COMPRESSION TEST

01. COMPRESSION TEST

02. IDLE SPEED COMPARISON

03. INJECT. QUANTITY COMPARISON

LFIFO02A

8.

press "[ENTER]".

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)
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

LFIF660J

LFIF660K
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10. Press "AVG" and teh 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 cyL. I 793
#2 cvL. I 800
#3 cyL. NI 753
#cy. HIEEEEE 771
—
PREV < 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

LFIF660M

11. After pressing "ESC", select "INJECT QUANTITY

COMPARISON" and press "[ENTER]".

7.2 IDLE SPEED COMPARISON

01. COMPRESSION TEST
02. IDLE SPEED COMPARISON

03. INJECT. QUANTITY COMPARISON

LFIF700A

12.

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].

13.

sating injection quantity is appeared.

7.3 INJECT. QUANTITY COMPARISON

Eng. Speed(RPM) Injection quantity(mma3)

#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 | -2.7 | -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
# oy IR 791
# cy.. I 799
#3 cvL. N 757
#cy.. HIINEEEE 773
Quant.(mm?¥ -4 -2 0 2 AVG
#1 CYL. I O
#2 CYL. [ {28
#3 CYL. [ ] P27
#4 CYL. . P23
PREV | ( HELP )

<Abnormal state>

Set the test condition described as below screen and

LFIF6600

The data of each cylinder about RPM and compen-

LFIF660P
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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.

15.

LFIF660R

Replace the default injector, and then repeat previous
test modes to check if the injector is normal.



