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Fuel System

GENERAL ELECTRIC EGR CONTROL VALVE
VARIABLE SWIRL CONTROL ACTUATOR
DIESEL CONTROL SYSTEM WATER SENSOR

VGT CONTROL SOLENOID VALVE

ENGINE CONTROL MODULE (ECM) LAMBDA SENSOR

MASS AIR FLOW SENSOR (MAFS)
BOOST PRESSURE SENSOR (BPS)

INTAKE AIR TEMPERATURE SENSOR (IATS) DTC TROUBLESHOOTING PROCEDURES
ENGINE COOLANT TEMPERATURE SENSOR

(ECTS)

CAMSHAFT POSITION SENSOR (CMPS) FUEL DELIVERY SYSTEM-DIESEL
CRANKSHAFT POSITION SENSOR (CKPS) FUEL TANK

ACCELERATOR POSITION SENSOR (APS) FUEL SENDER

RAIL PRESSURE SENSOR (RPS) FUEL FILTER

FUEL TEMPERATURE SENSOR (FTS) HIGH PRESSURE FUEL PUMP

FUEL PRESSURE REGULATOR VALVE COMMON RAIL

RAIL PRESSURE REGULATOR VALVE INJECTOR
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FLB -2 FUEL SYSTEM
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GENERAL FLB -3
SPECIFICATION  eccossic
FUEL DELIVERY SYSTEM
ltems Specification
Fuel Tank Capacity 55 lit. (14.5 Imp.gal., 12.1 U.S.gal.)
Fuel Return System Type Return Type
Fuel Eilter Type ngh pressure type (Built in
engine room)
Type Mechanical, Plunger Pumping Type
High Pressure Fuel Pump - yP - 9 PIng P
Driven by Drive Belt
Fuel Pressure (Maximum) Pressure 1,600 bar (160 MPa, 23,206 psi)

INPUT SENSORS INTAKE AIR TEMPERATURE SENSOR (IATS) #1 [BUILT
IN MAFS]

MASS AIR FLOW SENSOR (MAFS) Type: Thermistor type

Type: Hot-Film Type

Specification

Specification
* AT INTAKE AIR TEMPERATURE = 20 (68 ) Temperature [ ( )] ReaiSiancety)
-40(-40) 35.14 ~ 43.76
Air Flow (kg/h) Frequency (kHz) 20(-4) 12.66 ~ 15.12
8 1.94 ~ 1.96 : '
0(32) 5.12 ~ 5.89
10 1.98 ~ 1.99
20(68) 2.29 ~ 255
15 2.06 ~ 2.07
40(104) 1.10 ~ 1.24
75 272 ~ 275
60(140) 0.57 ~ 0.65
160 3.36 ~ 3.41
80(176) 0.31 ~ 0.37
310 4.44 ~ 4,53
640 7.66 ~ 8.01 BOOST PRESSURE SENSOR (BPS)
800 10.13 ~ 11.17 Type: Piezo-resistive pressure sensor type

Specification

* AT INTAKE AIR TEMPERATURE = -15 (5 ) OR
Pressure (kPa) Output Voltage (V)
80 (176 )
325 0.5
Air Flow (kg/h Frequency (kHz
(ka/h) a y (kHz) 70.0 1.02 ~ 1.17
10 1.97 ~ 1.99
100.0 153 ~ 1.68
75 271 ~ 2.76
150.0 2.33 ~ 2.48
160 3.34 ~ 3.43
200.0 3.12 ~ 3.27
310 4.39 ~ 4,58
250.0 3.92 ~ 4.07
270.0 420 ~ 4.35
284.0 45
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FLB -4 FUEL SYSTEM

INTAKE AIR TEMPERATURE SENSOR (IATS) #2 [BUILT ACCELERATOR POSITION SENSOR (APS)

IN BPS] Type: Potentiometer type
Type: Thermistor type Specification
Specification
o Output Voltage(V)
Temperature [ ( )] Resistance( ) Test Condition APS 1 APS 2
-40(-40) 40.93 - 48.35 Idle 0.7~ 0.8 0.275 ~ 0.475
-20(-4) 13.89 ~ 16.03 Fully depressed 38~44 1.75 ~ 2.35
0(32) 5.38 ~ 6.09
20(68) 2.31 ~ 2.57 .
Specification
40(104) 1.08 ~ 1.21 ltems
APS 1 APS 2
60(140) 0.54 ~ 0.62 Potentiomet
ntiometer
80(176) 0.29 ~ 0.34 Resistance ( ) | 07 " 13 14~26

ENGINE COOLANT TEMPERATURE SENSOR (ECTS)

Type: Thermistor type FUEL TEMPERATURE SENSOR (FTS)

Specification Type: Thermistor type
Specification
Temperature [ ( )] Resistance( )
-40(-40) 48.14 Temperature [ ( )] Resistance( )
-20(-4) 14.13 ~ 16.83 -30(-22) 21.0
0(32) 579 -20(-4) 15.67
20(68) J29 9539 2L0(14) o
40(104) 1.15 0(32) 283
60(140) 059 20(68) 227 ~ 2.73
80(176) 032 40(104) 1.17
50(122) 0.83
CAMSHAFT POSITION SENSOR (CMPS) 60(140) 0.60
Type: Hall effect type 70(158) 0.43
Specification i
80(176) 0.30 ~ 0.32
Level Output Pulse (V)
High 12v
RAIL PRESSURE SENSOR (RPS)
Low oV Type: Piezo-electricity type

Specification

CRANKSHAFT POSITION SENSOR (CKPS)

Type: Variable reluctance type

Output Voltage (V): 0 ~ 5V

Test Condition

Rail pressure
(bar)

Output Voltage
)

Items

Specification

Coil Resistance(Q)

774 ~946Q [ ( )]

Idle 220 ~ 320 Below 1.7
Fully
depressed 1800 Approx. 4.5

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM

GENERAL

021 62 99 92 92

FLB -5

LAMBDA SENSOR

Type: Zirconia (ZrO2) Type

Specification

RAIL PRESSURE REGULATOR VALVE

Type: Duty control type
Specification

A Value (A/F Ratio)

Pumping Current(A)

Items

Specification

Temperature [

()

Heater Resistance(Q)

20(68) 9.2
100(212) 10.7
200(392) 13.0
300(572) 14.6
400(752) 17.7
500(932) 19.2

600(1,112) 20.7
700(1,292) 225

VEHICLE SPEED SENSOR (VSS)

Type: Inductive type
OUTPUT ACTUATORS

INJECTOR
Number: 4
Specification

Items

Specification

Coil Resistance (Q)

0.215 ~ 0.295Q
[20~70 (68~158 )]

FUEL PRESSURE REGULATOR VALVE

Type: Duty control type
Specification

Items

Specification

Coil Resistance (Q)

2.6~3.15Q [20 (68 )]

WWW.DIGITALKHODRO.COM

0.65 -2.22 Coil Resistance (Q) 3.42~3.78Q [20 (68 )]
0.70 -1.82
0.80 111 ELECTRIC_ EGR CON'_FROL VALVE
Type: Linear solenoid type

0.90 -0.50 Specification
1.01 0.00 ——

ltems Specification
1.18 0.33
1.43 0.67 Coil Resistance (Q) 7.3~8.3Q [20 (68 )]
1.70 0.94 VGT CONTROL SOLENOID VALVE
2.42 1.38 Type: Duty control type

Air (Atmosphere) 2.54 Specification
ltems Specification

Coil Resistance (Q)

14.7~16.1Q [20 (68 )]

VARIALBE SWIRL CONTROL ACTUATOR

Type : Motor driven (includ
Specification
Motor

ing Position Sensor )

ltems

Specification

Coil Resistance (£2)

3.4~ 4.40[20 (68 )]

Position Sensor

Items

Specification

Coil Resistance (£2)

3.44 ~ 5.16kQ2 [20
(68 )l
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FLB -6 FUEL SYSTEM

SERVICE STANDARD  eozcozas

A/C OFF Neutral,N,P-range 830 + 100 rpm
Basic Idle rpm(After D-range 830 + 100 rpm
warm up) Neutral,N,P-range 830 + 100 rpm
A/C ON
D-range 830 = 100 rpm
TIGHTENING TORQUES  eaoasss
ENGINE CONTROL SYSTEM
Iltem N-m Kgf-m Ibf-ft
ECM installation bolts/nuts (on bracket) 8.8 ~ 13.7 09~14 6.5 ~ 10.1
ECM bracket installation bolts/nuts 39~59 0.4 ~0.6 29~43
Mass air flow sensor clamp tightening 29~49 0.3~0.5 22~ 36
I(\;/Ilszﬁe?ig;\;vmﬁ;)sor mounting bolts (on air 29 ~49 03-~05 2936
Boost pressure sensor installation bolts 6.9 ~10.8 0.7~11 51~8
Engine coolant temperature sensor installation 245 ~ 34.3 25~ 35 18.1 ~ 25.3
Crankshaft position sensor installation bolt 59~0938 0.6 ~1.0 43 ~7.2
Camshaft position sensor installation bolt 6.9 ~ 9.8 0.7~1.0 51~72
Lambda sensor installation 39.2 ~58.9 4.0 ~ 6.0 28.9 ~ 434
Electric EGR control valve installation bolts 21.6 ~ 27.5 22~28 15.9 ~ 20.0
VGT control solenoid valve bracket installation nuts 6.9 ~ 10.8 0.7~11 51~ 38
Throttle body installation nuts 6.9 ~ 10.8 0.7~11 51~8
Glow plug installation 147 ~ 19.6 1.5~20 10.9 ~ 145
Glow plug plate installation nuts 0.8~15 0.08 ~ 0.15 06~11
FUEL DELIVERY SYSTEM
Item N-m Kgf-m Ibf-ft
Injector clamp installation bolt 28.4 ~30.4 29~31 21 ~ 224
Common rail installation bolts 147 ~ 21.6 15~22 109 ~ 15.9
High pressure fuel pump installation bolts 14.7 ~ 19.6 15~20 10.9 ~ 145
High pressure pipe (Injector -~ Common 245 ~ 284 25 -29 18.1 ~ 21
Rail) installation nuts
High pressure pipe (Common Rail - High Pressure 245 ~ 28.4 25~29 18.1 ~ 21
Fuel Pump) installation nuts
Fuel sender plate cover tightening 60.0 ~ 70.0 6.1~7.1 44.3 ~ 51.6
Accelerator pedal installation bolts 7.8 ~11.8 08~12 5.8 ~ 8.7
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GENERAL FLB -7

SPECIAL SERVICE TOOLS

E5232CF6

Tool (Number and name)

Illustration

Application

09351-2A100
Injector Remover Adapter

LCGF062A

Removing the injector

09351-4A300
Injector Remover

SVQFL6499D

Removing the injector

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

AFAF201B

Installing the high pressure pipe

09331-2A000
High Pressure Pump
Sprocket Remover

@‘

LXGF021A

Removing the high pressure
fuel pump

09310-2B100
Fuel Pump Plate Cover Wrench

SCMFL6666D

Removing and installing the fuel
sender plate cover

WWW.DIGITALKHODRO.COM
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FUEL SYSTEM

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.
Ims)
\ [
SCMFL6900L
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GENERAL FLB -9

BASIC TROUBLESHOOTING  ecesss20

BASIC TROUBLESHOOTING GUIDE

| 1 | Bring Vehicle to Workshop

2 |Analyze Customer’s Problem

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

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

0 Connect Hi-Scan (Pro) to Diagnostic Link Connector (DLC).
0 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

0 Using the SYMPTOM TROUBLESHOOTING GUIDE CHART, choose the correct inspection procedure for the system
O 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

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

7 | Recreate (Simulate) Symptoms of the DTC

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

8 | Confirm Symptoms of Problem

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

9 | Recreate (Simulate) Symptom

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

10 | Check the DTC

M If DTC(s) does(do) not occur, refer to INTERMITTENT PROBLEM PROCEDURE in BASIC INSPECTION PROCEDURE.
0 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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FUEL SYSTEM

CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLEINFORMAITON

VIN No.

Transmission

L] M/IT L0 A/T LICVT U ete.

Production date

Driving type

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

Odometer
Reading

km/mile

2. SYMPTOMS

[] Unable to start

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

[] Difficult to start

[1 Engine turns over slowly [] Other

L] Rough idling [J Incorrect idling

] Poor idling [J Unstable idling (High:—— rpm, Low: rpm)
L1 Other
[] Soon after starting [] After accelerator pedal depressed
] Engine stall L] After accelerator pedal released L1 During A/C ON
9 [] Shifting from N to D-range
L] Other
] Others [J Poor driving (Surge) [J Knocking [J Poor fuel economy

[] Back fire [ After fire [] Other

3. ENVIRONMENT

Problem frequency

[J Constant [J Sometimes (
[ ] Other

) LJ Once only

Weather

[ ] Fine [] Cloudy [ ] Rainy [.1 Snowy [] Other

Outdoor temperature

Approx. Jeids

Place

[ Highway [ ] Suburbs [1 Inner City [] Uphill LI Downhill
[] Rough road [] Other

Engine temperature

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

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator
Lamp)

[] 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

WWW.DIGITALKHODRO.COM
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FLB -11

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

WWW.DIGITALKHODRO.COM

=

=

=

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.).

021 62 99 92 92
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FLB -12 FUEL SYSTEM

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

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

BFGEO15F

b.  When removing the connector with a lock, press BFGEO15H
or pull locking lever.

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

BFGEO015G

BFGEO015I
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FLB -13

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

[L1INOTE

BFGEO015J

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

tester lead.

2. Checking Point for Connector
a. While the connector is connected:

Hold the connector, check connecting condition

and locking efficiency.
b. When the connector is disconnected:

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

tion and bend.
c. Check terminal tightening condition:

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

tions.

d. Pulllightly on individual wires to ensure that each

wire is secured in the terminal.

WWW.DIGITALKHODRO.COM

BFGEO015K

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

[ NoTE

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

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

WIRE HARNESS INSPECTION PROCEDURE

1.

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

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

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

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

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

If the covering of wire harness is damaged; secure,
repair or replace the harness.
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FLB -14 FUEL SYSTEM

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

e CHECK OPEN CIRCUIT XN

Q

1. Procedures for Open Circuit
» Continuity Check LT e i
+ Voltage Check O I

; ; ECM
© ® ®

If an open circuit occurs (as seen in [FIG. 1]), it can SENSOR

be found by performing Step 2 (Continuity Check

Method) or Step 3 (Voltage Check Method) as shown

below.

BFGE501B

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

ECM
SENSOR ..

[ ...... }[ }

© ®) ()

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).

FIG 3
BFGE501A Py o

157 1 1

2. Continuity Check Method

[L| NOTE — —U eou

. _ . _ © (B1) (82) ®
When measuring for resistance, lightly shake the wire
harness above and below or from side to side.

SENSOR

-

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

BFGES501C

a. Disconnect connectors (A), (C) and measure 3.
resistance between connector (A) and (C) as a.
shown in [FIG. 2].

Voltage Check Method

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.2.] the measured resistance of line 1 and in [FIG. 4].
2is higherthan 1  and below 1 Q respectively.

Specifically the open circuit is line 1 (Line 2 is The measured voltage of each connector is 5V,

normal). To find exact break point, check sub line
of line 1 as described in next step.

WWW.DIGITALKHODRO.COM

5V and 0V respectively. So the open circuit is
between connector (C) and (B).
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FLB -15

ECM

SENSOR

[ :iiﬁﬁfffff;: 1

2
© ®) QY

BFGE501D
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

(=

2 2
© (C)] QY

BFGES01E
2. Continuity Check Method (with Chassis Ground)

NOTE

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

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

WWW.DIGITALKHODRO.COM

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
(G

BFGE501F

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

Ll

© (B1) (82) QY
SENSOR

BFGE501G
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FUEL SYSTEM

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

« Battery voltage too low

e 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

e Cam and Crank signals missing simultaneously

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

e Fuel return hose of injector cut

¢ High pressure leakage

e Fuse faulty

e Air filter sealed

e Alternator or voltage regulator faulty

« 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

¢ The compensation of individual injector not adapted

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

WWW.DIGITALKHODRO.COM
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GENERAL FLB -17

(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

e Fuel return hose of injector cut

e The compensation of individual injector not adapted
« Drift of the rail pressure sensor not detected

¢ Harness resistance increased

e Air ingress in the low pressure fuel circuit

e Fuel quality / presence of water

* Sealed fuel filter

 Air filter sealed

e 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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FLB -18 FUEL SYSTEM
(SYMPTOM 7) ENGINE RATTLING, NOISY ENGINE
Possible Cause
* The compensation of individual injector not adapted « Drift of the rail pressure sensor not detected
« Electric EGR control valve blocked closed « Injector washer not adapted, forgotten, doubled
(noisy engine) * Injector not adapted
« Electric EGR control valve blocked open » Carbon deposit on the injector (sealed holes)
« Drift of the engine coolant temperature » Needle stuck (injection possible over a
sensor not detected certain pressure)
¢ Glow system faulty * Injector jammed open
* Engine compression too low « Drift of engine coolant temperature sensor
e Fuel return hose of injector sealed not detected

(SYMPTOM 8) BURST NOISE

Possible Cause

» Fuel pressure regulator valve contaminated,
stuck, jammed

* Rail pressure regulator valve contaminated,
stuck, jammed

* Bug software or hardware fault not detected

e The compensation of individual injector not adapted
« Intermittent fault connection

¢ Exhaust system sealed

Drift of the rail pressure sensor not detected

(SYMPTOM 9) UNTIMELY ACCELERATION/DECELERATION AND ENGINE RACING

Possible Cause

e Accelerator position sensor blocked  Oil suction (engine racing)
 Electric EGR valve blocked open « Drift of the rail pressure sensor not detected
« Intermittent fault connection » Bug software or hardware fault not detected

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

Possible Cause

» 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

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
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GENERAL FLB -19

(SYMPTOM 11) ENGINE STOP OR STALLING

Possible Cause

¢ Run out of fuel » Rail pressure regulator valve contaminated,
* Fuel pump hose supply cut stuck, jammed
« High pressure leakage » Alternator or voltage regulator faulty
* Fuse faulty  Intermittent fault connection
« Fuel quality / presence of water » Catalytic converter sealed or damaged
« Low pressure fuel circuit sealed  Qil suction (engine racing)
« Sealed fuel filter » Low pressure fuel pump faulty
¢ Crank signals missing simultaneously » High pressure pump faulty
» Electric EGR valve blocked open » Faulty ignition key
« Fuel pressure regulator valve contaminated, » Gasoline in fuel

stuck, jammed » Bug software or hardware fault not detected

(SYMPTOM 12) ENGINE JUDDER

Possible Cause

» 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

e Run out of fuel

e Fuel return hose of injector cut

« Incorrect state of the electrical pack devices
e The compensation of individual injector not adapted
e Electric EGR valve blocked open

 Fuel filter not adapted

» Air ingress in the low pressure fuel circuit

e Fuel quality / presence of water

» Sealed fuel filter

« Intermittent fault connection

e Harness resistance increased

(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

« Oil 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

(SYMPTOM 14) TOO MUCH POWER

Possible Cause

« The compensation of individual injector not adapted

. . ) . » Bug software or hardware fault not detected
¢ Qil suction (engine racing)
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FUEL SYSTEM

(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 » Leakage at fuel temperature sensor
« Fuel return hose of injector cut » Leakage at the spacers
» Leakage at the Fuel pressure regulator valve » High pressure leakage

(SYMPTOM 20) THE ENGINE COLLAPSES AT TAKE OFF

Possible Cause

» Catalytic converter sealed or damaged
« Accelerator position sensor blocked * Clutch not well set
« Incorrect state of the electrical pack devices * Intermittent fault connection
 Air filter sealed « Dirift of the rail pressure sensor not detected
« Inversion of low pressure fuel connections » Fuel pressure regulator valve contaminated,
 Fuel filter not adapted stuck, jammed
* Fuel quality/presence of water * Rail pressure regulator valve contaminated,
 Air ingress in the low pressure fuel circuit stuck, jammed
» Sealed fuel filter » Gasoline in fuel

» Bug software or hardware fault not detected

(SYMPTOM 21) THE ENGINE DOES NOT STOP

Possible Cause

e Faulty ignition key
 QOil 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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FUEL SYSTEM

DIESEL CONTROL SYSTEM

DESCRIPTION

E13A928B

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).

[LI| 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.

WWW.DIGITALKHODRO.COM

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.

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. When deleting diagnostic trouble code by
disconnecting battery terminal(-), data for ECM con-
trol may delete simultaneously.
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FLB -23

COMPONENT LOCATION  esssioin

16 11 1019 15 12 223

21

B

. Mass Air Flow Sensor (MAFS)
2. Intake Air Temperature Sensor (IATS)
#1 (built in MAFS)
. Boost Pressure Sensor (BPS)
. Intake Air Temperature Sensor (IATS)
#2 (built in BPS)
. Engine Coolant Temperature Sensor (ECTS)
. Lambda Sensor
. Camshaft Position Sensor (CMPS)
. Crankshaft Position Sensor (CKPS)

Hw

0 ~N O O
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9. Accelerator Position Sensor (APS)

10.
11.
12.
13.
14.
15.
16.
17.
18.

Fuel Temperature Sensor (FTS)

A/C Pressure Transducer (APT)

Rail Pressure Sensor (RPS)

Vehicle Speed Sensor (VSS)

Water Sensor (included in Fuel Filter)
Injector

Variable Swirl Control Actuator

VGT Control Solenoid Valve

Electric EGR Control Valve

19.
20.
21.
22.
23.
24.

Fuel Pressure Regulator Valve
Rail Pressure Regulator Valve
Main Relay

Glow Relay

Data Link Connector (DLC)
ECM (Engine Control Module)

SLDFL6101L

021 62 99 92 92



WWW.DIGITALKHODRO.COM

FLB -24

021 62 99 92 92

FUEL SYSTEM

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

il
=
: P AL
=
/ ,‘%

XN

) ——

AN (
MAFS & IATS #1 K >
\ i°\ SN

SLDFL6102L

5. Engine Coolant Temperature Sensor (ECTS)

/J\’

SLDFL6104L

Lambda Sensor
) I 1

SSAFL6105L

7. Camshaft Position Sensor (CMPS)
18. Electric EGR Control Valve

8. Crankshaft Position Sensor (CKPS)

N
2

‘,, v (@) Q "

SLDFL6105L

SSAFL6107L
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9. Accelerator Pedal Position Sensor (APS)

10. Fuel Temperature Sensor (FTS)
19. Fuel Pressure Regulator Valve

/ @\
i@
= |4

@

SLDFL6106L

SSAFL6108L

12. Rail Pressure Sensor (RPS)
15. Injector
20. Rail Pressure Regulator Valve

T
sty

L
AR

SLDFL6107L

Rail Pressure
~/ Regulator Valve * /

SLDFL6108L

14. Water Sensor (included in Fuel Filter)

SLDFL6109L

SLDFL6110L
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FLB -26 FUEL SYSTEM

16. Variable Swirl Control Actuator 17. VGT Control Solenoid Valve

Y
A2
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? .
4 .
L AN
7 £
h 5

Y
Variable Swirl Control Actuator \

A% AV ERNNN

21. Main Relay
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Crgmaas =~

~
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DIESEL CONTROL SYSTEM FLB -27

ENGINE CONTROL MODULE
(ECM)

ECM (ENGINE CONTROL MODULE) ezos7ecc

1. ECM HARNESS CONNECTOR

=1 1 1 1
o o -
[60]59[58[57]56[55]54]53[52]51]50]49[ 48] 47] 46] [o4]o3]o2]o1]o0]solee]s7]s6le5]s4]83][82[8 8079787 7[76[75[74[ 73] "
[45]44]43]42[a1]ac[39[38]37]36[35[34] 33 32[31] [72[71[70l69l68]67[66l65]64]63]62]61[60[59[58(57[56(55(54153[52] 51
[ —1 [ ] — ] [ ] I ] ] [ ] 413

[50]a9]48]a7]46l45]a4]a3]42]a1]4039]38[37|36[35]34[33[32[31]30] 29] 5

30[29]28]27]26[25[24[23]22[21] 20] 19] 18] 17] 16
l j282712625241202242120 /19 18] | [28[27]26[25[24]23]22]21]20]19]18[1 7[16[15]14[13[12[12]10[ o[8[ 7 |

(1514131210l of 8] 7]6[ 5[4 [3] 2] 1]
! 1 1 1

T = i i
CUD-M CUD-K
SLDF27115L

2. ECM TERMINAL FUNCTION
CONNECTOR [CUD-M]

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 s

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) [+] signal input | Crankshaft Position Sensor (CKPS)

13 Sensor Power (+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 -

23 Sensor ground Boost Pressure Sensor (BPS)
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FLB -28 FUEL SYSTEM
Pin Description Connected to
24 -
25 -
26 Sensor Power (+5V) Position Sensor (in Variable Swirl Control Actuator)
27 Crankshaft Position Sensor (CKPS) [-] signal input | Crankshaft Position Sensor (CKPS)
28 Sensor Power (+5V) Rail Pressure Sensor (RPS)
29 -
30 Variable Swirl Control Actuator [-] 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 MAFES IATS #1
45 -
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 Intake Air Temperature Sensor (IATS) #2 signal input | Intake Air Temperature Sensor (IATS) #2 builtin BPS
54 -
55 -
56 Position Sensor signal input Position Sensor (in Variable Swirl Control Actuator)
57 -
58 (EEng_IPSe) i;;(;lzmn';irpperature Sensor Engine Coolant Temperature Sensor (ECTS)
59 Electric EGR Control Valve control output Electric EGR Control Valve
60 Variable Swirl Control Actuator [+] control output Variable Swirl Control Actuator
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FLB -29

CONNECTOR [CUD-K]

Pin Description Connected to

1 Battery voltage supply after main relay Main Relay

2 Power ground Chassis Ground

3 Battery voltage supply after main relay Main Relay

4 Power ground Chassis Ground

5 Battery 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 Sensor ground A/C Pressure Transducer

13 A/C Pressure Transducer signal input A/C Pressure Transducer

14 Ground Cruise Control Switch

15 Cruise Control "ACTUATOR" signal input Cruise Control Switch

16 Ground Immobilizer Control Module

17 -

18 -

19 -

20 =

21 -

22 Sensor Power (+5V) A/C Pressure Transducer

23 -

24 Power Supply Cruise Control Switch

25 Diagnostic K-Line Data Link Connector (DLC)

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 -

35 -

36 -

37 -

38 Brake Switch "Lamp” signal input Brake Switch
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FLB -30 FUEL SYSTEM
Pin Description Connected to
39 -

40 Water Sensor siganl input Water Sensor in Fuel Filter

41 -

42 Blower Switch Signal input Blower Switch

43 -

44 -

45 Sensor Power (+5V) Accelerator Position Sensor (APS) #1
46 Sensor Power (+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 Lambda Sensor Heater control output Lambda Sensor

52 "Idle Up" signal input EPS control module

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 Lambda Sensor Voltage "NERNST" Lambda Sensor

65 Lambda Sensor Current Pump Lambda Sensor

66 -

67 -

68 Malfunction Indicator Lamp (MIL) control output Malfunction Indicator Lamp (MIL)
69 Glow Time Indicator Lamp control 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 -

74 -

75 Vehicle speed signal input Vehicle Speed Sensor (VSS)

76 -

77 -
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Pin Description Connected to
78 -
79 Clutch Switch signal input Clutch Switch
80 Brake Switch "Redundant” signal input Brake Switch
81 MT/AT Auto recognition signal input M/T : Open, A/T : Ground
82 -
83 CAN [LOW] Other Control Modules
84 CAN [HIGH] Other Control Modules
85 -
86 Lambda Sensor Virtual Ground Lambda Sensor
87 Lambda Sensor Current Adjust Lambda Sensor
88 -
89 Intake Air Temperature Sensor (IATS) #1 signal input | Intake Air Temperature Sensor (IATS) #1 in MAFS
90 -
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

3. ECM TERMINAL INPUT/OUTPUT SIGNAL

CONNECTOR [CUD-M]

. 2 d Test
Pin Description Vehicle State Type Level Result
i i Battery Voltage ~ 80V 46.4V
1 Injector (Cylinder #3) [HIGH] dle Pulse y g
control output 7.418Hz
Injector (Cylinder #2) [HIGH Battery Voltage ~ 80V 46.4V
2 céntrol o(utyut a ! Idle Pulse
P 7.418Hz
3 -
4 | Battery power Idle DC Battery Voltage 13.96V
5 -
6 | Sensor ground Idle DC Max. 50mV -1.7mV
7 | Sensor shield Idle DC Max. 50mV 2 858mV
8 | Sensor ground Idle DC Max. 50mV 2 702mV
9 -
10 -
11 -
1 | Crankshaft Position Sensor (CKPS) Idle Sine |\ heak_to_peak: Min.1.0V | 52.8V
[+] signal input Wave
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FLB -32 FUEL SYSTEM
Pin Description Vehicle State Type Level Test
P yp Result
IG OFF Max. 0.5V -50mV
13 | Sensor Power (+5V) DC
IG ON 49 ~ 5.1V 4,95V
14 -
15 -
i i Battery Voltage ~ 80V 46.6V
16 Injector (Cylinder #1) [HIGH] dle Pulse y g
control output 7. 44Hz7
i i Battery Voltage ~ 80V 46.2V
17 Injector (Cylinder #4) [HIGH] dle Pulse y g
control output 7.44Hz
18 -
IG OFF Max. 0.5V 175mV
19 | Battery power DC
IG ON Battery Voltage 12.57V
20 | Sensor ground Idle DC Max. 50mV 3.031mV
21 -
22 -
23 | Sensor ground Idle DC Max. 50mV 2 857mV
24 -
25 -
IG OFF Max. 0.5V -50mV
26 | Sensor Power (+5V) DC
IG ON 49 ~ 5.1V 491V
27 Crar_lkshaft Position Sensor (CKPS) Idle Sine Vpeak_to_peak: Min.1.0V 52 8V
[-] signal input Wave
IG OFF Max. 0.5V -50mV
28 | Sensor Power (+5V) DC
IG ON 49 ~ 5.1V 491V
29 -
Hi: Battery Voltage
30 Variable Swirl Control Actuator Active Pulse Low: Max. 1.0V
[-] control output
Frequency: 1,000Hz
Peak Current: 19 ~ 21 A Peak
Hold Current: 11~ 13 A Current:
31 Injector (Cylinder #2) [LOW] dle Pulse 19.7 A
control output Hold
Current:
EFQG102A 134 A
32 -
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DIESEL CONTROL SYSTEM FLB -33
Pin Description Vehicle State Type Level Test
P yP Result
Peak Current: 19 ~ 21 A Peak
Hold Current: 11~ 13 A Current:
33 Injector (Cylinder #4) [LOW] dle Pulse 19.7 A
control output Hold
Current:
EFQG102A 13.4 A
Hi: Battery Voltage 14.78V
) Lo: Max. 1.0V 60mv
34 Rail Pressure Regulator Valve dle Pulse
control output Frequency: 1kHz+2% 1.098KHz
Duty (+):
74.37%
35 -
36 -
Hi: Vcc 4.94V
37 | Reference frequency Idle Pulse
Lo: Max. 1.0V 340mV
38 -
39 -
40 | Boost Pressure Sensor (BPS) IG ON Analog 0.5 ~ 4.5V 1.602mV
signal input
41 | Sensor ground Idle DC Max. 50mV 3.301mV
i Hi: Vcc 4.95V
42 Mass Alr Flow Sensor (MAFS) dle Pulse
signal input Lo: Max. 1.0V 350mV
IG ON Max. 1.0V 512mVv
43 | Rail Pressure Sensor (RPS) signal input Idle Analog 1.0~15V 1.089V
3000 RPM 15~30V 1.886V
44 | Sensor ground Idle DC Max. 50mV 1.845mV
45 -
Peak Current: 19 ~ 21 A Peak
Hold Current: 11~ 13 A Current:
Injector (Cylinder #3) [LOW] | | oo | A 19 ~ 21A 19.8A
46 control output Idle Pulse /\N\Wv\ ...... 11~ 13A Hold
Current:
EFQG102A 135A
Peak Current: 19 ~ 21 A Peak
Hold Current: 11~ 13 A Current:
Injector (Cylinder #1) [LOW] | | oo | A 19 ~ 21A 19.6A
47 control output Idle Pulse /N\Wv\ ...... 11~ 13A Hold
Current:
EFQG102A 134A
48 -
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FLB -34 FUEL SYSTEM
Pin Description Vehicle State Type Level Test
P yp Result
Hi: Battery Voltage 15.02v
Fuel Pressure Regulator Valve i
49 Idle Pulse Lo: Max. 1.0V 540mV
control output
203Hz
Hi: Vcc or Battery Voltage 4.95Vv
Idle Lo: Max. 1.0V -10mv
Camshaft Position Sensor (CMPS) 17.44Hz
50 | . Pulse -
signal input Hi: Vcc or Battery Voltage | 4.95V
3000rpm Lo: Max. 1.0V -10mVv
52.33Hz
51 -
52 -
Intake Air Temperature Sensor
53 (IATS) #2 signal input Idle Analog 0.5 ~ 45V 1.954v
54 -
55 -
56 | Position Sensor signal input IG ON Analog 0.5 ~ 4.5V
57 -
Engine Coolant Temperature Sensor B
58 (ECTS) signal input Idle Analog 0.5 ~ 4.5V 804.6mV
Hi: Battery Voltage 14.7V
] Lo: Max. 1.0V -20mVv
59 Electric EGR Control Valve dle Pulse
control output 154.7Hz
Duty(+):
91.79%
Hi: Battery Voltage
60 Variable Swirl Control Actuator Active Pulse Low: Max. 1.0V
[+] control output
Frequency: 1,000Hz

CONNECTOR [CUD-K]

. - . Test
Pin Description Vehicle State Type Level Result
. IG OFF Max. 1.0V 175mV
1 | Battery voltage supply after main relay DC
IG ON Battery Voltage 12.77V
2 | Power ground Idle DC Max. 50mV
_ IG OFF Max. 1.0V -25mV
3 | Battery voltage supply after main relay DC
IG ON Battery Voltage 12.57V
4 | Power ground Idle DC Max. 50mV
) IG OFF Max. 1.0 V -25mvV
5 | Battery voltage supply after main relay DC
IG ON Battery Voltage 12.57V
6 | Power ground Idle DC Max. 50mV
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DIESEL CONTROL SYSTEM FLB -35
Pin Description Vehicle State Type Level Test
P yp Result
- | Cooling Fan Relay [HIGH] Relay OFF be Battery Voltage 13.98Vv
control output Relay ON Max. 1.0V -25mV
8 | Sensor ground Idle DC Max. 50mV -3.145mV
g | Accelerator Position Sensor (APS) c.T Analog 0.3 ~ 0.9v 682.8mVv
#1 signal input W.0.T 4.0 ~ 4.8V 4.029V
10 | Sensor ground Idle DC Max. 50mV -3.586mV
11 | Fuel Temperature Sensor (FTS) IG ON Analog 0.5 ~ 4.5V 2.311V
signal input
12 | Sensor ground Idle DC Max. 50mV -3.38mV
. ] A/C OFF Max. 4.8V 1.327V
13 | A/C Pressure Transducer signal input Analog
A/C ON 2.426V
14 | Ground Idle DC Max. 50mV -1.7mV
15 Cruise Control "ACTIVATOR"
signal input
16 | Ground Idle DC Max. 50mV -3.801mV
17 -
18 -
19 -
20 -
21 -
IG OFF Max. 0.5V -50mV
22 | Sensor Power (+5V) DC
IG ON 49 ~ 51V 491V
23 -
IG OFF Max. 0.5V
24 | Power Supply DC
IG ON 49 ~ 5.1V
Hi: Min. Battery
When Voltagex80% 12.78v
transmitting Lo: Max. Battery
] . ] Voltagex20% 140mv
25 | Diagnostic K-Line Pulse o M 5
i Min. Battery
o Voltagex70% 12.78v
When receiving Lo M 5
0. Max. Battery
Voltagex30% 700mv
26 -
Hi: Battery Voltage or Vcc 3.435V
27 | Fuel consumption signal output Idle Pulse Lo: Max. 0.5V -5mv
1.25Hz
N . ] ] IG OFF Max. 1.0 V -25mvV
28 | Ignition switch signal input DC
IG ON Battery Voltage 12.57V
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FLB -36 FUEL SYSTEM
Pin Description Vehicle State Type Level Test
P yp Result
Hi: Battery Voltage 14.97V
Lo: Max. 0.5V 175mV
Idle
Duty (+):
VGT Control Solenoid Valve 19.87%
29 Pulse -
control output Hi: Battery Voltage 14.97V
3000rpm Lo: Max. 0.5V 175mV
Duty(+):
53.48%
30 | Sensor ground Idle DC Max. 50mV -3.201mV
Accelerator Position Sensor (APS) C.T 0.3 ~ 0.9V 333.8mV
31 : : Analog
#2 signal input W.0.T 1.5 ~ 3.0V 1.989V
32 -
33 -
34 -
35 -
36 -
37 -
_ ] ) Release Max. 0.5V -20mVv
38 | Brake Switch "Lamp" signal input DC
Push Battery Voltage 12.06V
39 -
: . Full of Water Battery Voltage 11.26V
40 | Water Sensor siganl input Analog
No Water Max. 1V -20mV
41 -
) ) _ Blower OFF Battery Voltage 12.17V
42 | Blower Switch Signal input DC
Blower ON Max. 2V 175mV
43 -
44 -
IG OFF Max. 0.5V -10mv
45 | Sensor Power (+5V) DC
IG ON 49 ~ 5.1V 4.99Vv
IG OFF Max. 0.5V -10mV
46 | Sensor Power (+5V) DC
IG ON 49 ~ 5.1V 4.99Vv
When Hi: Min. 8.5V 12.54V
47 | Immobilizer Communication Line communicating Pulse
after IG ON Lo: Max. 3.5V 1.1V
Hi: Battery Voltage 13.18Vv
48 | Engine speed signal output Idle Pulse Lo: Max. 0.5V 140mV
Frequency: 50~60Hz 59.53Hz
Cruise Control "SET" Lamp
49
control output
50 -
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DIESEL CONTROL SYSTEM FLB -37
Pin Description Vehicle State Type Level Test
P yp Result
Hi: Battery Voltage 14.3V
51 | Lambda Sensor Heater control output Vehicle Run Pulse Lo: Max. 1.0V 220mV
109.8Hz
_ ) SW OFF Hi: Vcc 499V
52 | Idle Up signal input DC
SW ON Lo: Max. 1.0V 70mv
53 -
. o AIC SW OFF Max. 1.0V 140mV
54 | A/C Switch "ON" signal input DC
A/C SW ON Battery Voltage 14.06V
55 -
) ] ] A/C OFF Max. 0.5V -20mVv
56 | Thermo Switch signal input DC
A/C ON Battery Voltage 13.1vV
) . ) SW OFF (1st) Battery Voltage 12.54V
57 Gear Neutral Switch signal input DC
(MT ONly) SW ON Max. 0.5V -20mV
(neutral)
58 -
59 -
60 -
61 -
62 -
63 -
Normal: 450 £ 50mV 452mV
. Rich: Max. Normal
64 | Lambda Sensor Voltage "NERNST" REu”ngr']?r?g Analog + 150mV 452.9v
Lean: Min. Normal
- 150mV 351mV
Normal: 0 £ 500mV 608mV
65 | Lambda Sensor Current Pump I‘Eunngr:ri]neg Analog Rich: Min. Normal - 1.5V | 447.7mV
Lean: Max. Normal + 1.5V | 816.4mV
66 -
67 -
sg | Malfunction Indicator Lamp (MIL) Lamp OFF bC Battery Voltage 12.3V
control output Lamp ON Max. 1.0V -20mV
control output Glow ON Max. 1.0V -20mV
A/Con OFF Battery Voltage 13.9v
70 | A/C Compressor Relay control output DC
A/Con ON Max. 1.0V 60mVv
) Relay OFF Battery Voltage 13.97Vv
71 | Cooling Fan Relay [LOW] control output DC
Relay ON Max. 1.0V 175mV
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FLB -38 FUEL SYSTEM
Pin Description Vehicle State Type Level Test
P yp Result
] Relay OFF Battery Voltage 12.94V
72 | Main Relay control output DC
Relay ON Max. 1.0V 940mV
73 -
74 -
Hi: Min. 5.0V 13.18Vv
75 | Vehicle speed signal input Vehicle Run Pulse Lo: Max. 1.0V 60mv
12.52Hz
at 20kph
76 -
77 -
78 -
Release Max. 0.5V -20mV
79 | Clutch Switch signal input DC
Push Battery Voltage 13.74V
. ] ) Release Battery Voltage 14.14V
80 | Brake Switch "Redundant” signal input DC
Push Max. 0.5V -20mV
- ) ) M/T Battery Vaoltage
81 | MT/AT Auto recognition signal input DC
AIT 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 -
. Engine
86 | Lambda Sensor Virtual Ground . Analog 2.4 ~ 2.6V 2.462V
Running
. Engine |Current Pump - Current
87 | Lambda Sensor Current Adjust Running Analog Adjust| < 0.2V 86.86mV
88 -
Intake Air Temperature Sensor
89 (IATS) #1 signal input Idle Analog 0.5 ~ 4.5V 2.129v
90 -
Cruise Control "MAIN" Lamp
91
control output
N Lamp OFF Battery Voltage 12.54V
92 | Immobilizer Lamp control output DC
Lamp ON Max. 1.0V 65mV
Relay OFF Battery Voltage 12.46V
93 | Glow Relay control output DC
Relay ON Max. 1.0V 60mv
Relay OFF Battery Voltage 13.18V
94 | PTC Heater Relay control output DC
Relay ON Max. 1.0V -20mvV

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM

DIESEL CONTROL SYSTEM

021 62 99 92 92

FLB -39

CIRCUIT DIAGRAM

E2B85863

ECM

EUD-K (28) Ignition switch signal input

—@u

Ignition switch

o

| CUD-K(2) Power ground

i /

EUD-K(A) Power ground

MAIN RELAY

30

87

85

o 0—¢
86

EUD-K(G) Power ground

—

CMPS
3

.CUD-K (72) Main Relay control output

—ECUD-K (1) Battery voltage supply after main relay
—EZUD—K (3) Battery voltage supply after main relay

—E:UD—K (5) Battery voltage supply after main relay

ECUD-M (20) Sensor ground
[CUD-M (50) CMPS signal input

GLOW RELAY

4

Glow Plug 4—2—0

i

=

A/C COMP. RELAY

T

ECUD—K (93) Glow Relay control output

E:UD-K (70) A/C Compressor Relay control output

<
After Main Relay

o |8

EZUD-K(54) A/C Switch "ON" signal input

* Refer to “Electrical
Troubleshooting Manual"

BRAKE SWITCH

ECUD—K(SG) Thermo Switch signal input

1| |_o\o——[cum<(42) Blower Switch Signal input

Blower switch

-

|_CUD—K(80) Brake Switch "Redundant" signal input

After Main Relay ¢——7m— 3
4
Battery(+) 4—2_0 1

MIL

L Stop Lamp

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

=3

GLOW LAMP

IG ON

A 4

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

—

g » IGON

* Refer to "Electrical
Troubleshooting Manual”

IMMOBILIZER

1CUD-K(69) Glow Time Indicator Lamp contorl output

=

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

1CUD-K(71) Cooling Fan Relay [LOW] control output

—

|£UD-K(47) Immobilizer Communication Line

i

Immobilizer lamp

P After Main Relay

[cup-k (16) Ground

—

» |G ON

| CUD-K(92) Immobilizer Lamp control output
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FUEL SYSTEM

ECM

[cuD-M(58) ECTS signal input

EUD-M (41) Sensor ground

EUD-M (23) Sensor ground

[CuD-M (83) IATS #2 signal input

EUD-M (13) Sensor power (+5V)

ECTS
7
» to Cluster
3
BPS
4
3
l Pl |2
3
APS

EUD-M (40) BPS signal input

EUD-K (45) Sensor power (+5V)

{cup-k (9) APS #1 signal input

EUD-K (30) Sensor ground

EUD-K (46) Sensor power (+5V)

[CuD-k (31) APS #2 signal input

EUD-K (8) Sensor ground

=

CUD-M (8) Sensor ground

EUD-M (28) Sensor power (+5V)

[cuD-M (43) RPS signal input

EUD—M (12) CKPS [+] signal input

EUD-M (27) CKPS [-] signal input

—EUD-M (7) Sensor shield

EUD-M (44) Sensor ground

B

[cup (89) IATS #1 signal input

~
~
5
ﬂ 1—P~ After Main Realy

[cup-m (42) MAFS signal input

EUD-M (37) Reference frequency

1

EUD-K (11) FTS signal input

LAMBDA SENSOR

1

EUD-K (10) Sensor ground

—EZUD-K (64) Lambda Sensor Voltage "NERNST"

—EUD-K (86) Lambda Sensor Virtual Ground

—EUD-K (87) Lambda Sensor Current Adjust

—EUD-K (65) Lambda Sensor Current Pump

|—"L|'L|"

APT

After Main Relay

EUD-K (51) Lambda Sensor Heater control output

EUD-K (22) Reference supply (+5V)

[CuD-K (13) APT signal input

H

ECUD-K (12) Ground
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FLB -41

RAIL PRESSURE REGULATOR VALVE

e

2
REGULATOR VALVE

FUEL PRESSURE

e

2

ELECTRIC EGR CONTROL VALVE
2

ECM

'EUD-M 4) Battery power
1< Y P

= .
lEUD-M(34) Rail Pressure Regulator Valve control output

EUD-M (19) Battery power

EUD-M (49) Fuel Pressure Regulator Valve control output

&

EUD-M (59) Electric EGR Control Valve control output

B

3

P After Main Relay
VGT CONTROL SOLENOID VALVE
1
2
P After Main Relay

VARIABLE SWIRL CONTROL ACTUATOR

EUD-K (29) VGT Control Solenoid Valve control output

4

EUD-M(ZG) Sensor Power (+5V)
e

A

__/\NV\_

I_UD-M(56) Position Sensor signal input

['cup-
IEUD M(6) Sensor ground

1Sy

EUD-M(GD) Motor [+] control output

INJECTOR #1

EUD-M(30) Motor [-] control output

&

EUD-M(lG) Injector (Cyl. #1) [HIGH] control output

EUD-M(M) Injector (Cyl. #1) [LOW] control output

INJECTOR #2

&

EUD-M(Z) Injector (Cyl. #2) [HIGH] control output

'EUD-M(Sl) Injector (Cyl. #2) [LOW] control output

INJECTOR #3

'EUD»M(l) Injector (Cyl. #3) [HIGH] control output

3

INJECTOR #4

EUD-M(46) Injector (Cyl. #3) [LOW] control output

&

EU D-M (17) Injector (Cyl. #4) [HIGH] control output

Vehicle Speed Signal
CAN High
CAN Low

Engind Speed Signal to Tachometer

M/T: OPEN, A/T: GND

Fuel Consumption Signal
PTC Heater Relay

DATA LINK CONNECTOR (DLC)

Water Sensor (in Fuel Filter Assembly)

EPS Control Module <€

EUD-M(33) Injector (Cyl. #4) [LOW] control output

EUD—K (75) Vehicle speed signal input

{cup-k (84) CAN [HIGH]

{cup-k (83) cAN [LOW]

| CUD-K (48) Engine speed signal output

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

EUD-K (27) Fuel consumption signal output

EUD»K (94) PTC Heater Relay control output

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
| | |—o\o—
Neutral switch
1||—s
Clutch switch
<
<

EUD—K (25) Diagnostic K-Line

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

—EUD-K (79) Clutch Switch signal input

EUD-K (40) Water Sensor signal input

EUD-K (52) "Idle Up" signal input
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FUEL SYSTEM

ECM PROBLEM INSPECTION
PROCEDURE  eiwowm7

REPLACEMENT  eircropa

/1" CAUTION
1. TEST ECM GROUND CI_RCUIT: Mea_sure resstapce After replacing an ECM, MUST input the injector
between ECM and chassis ground using the backside data (7 digit) of each cylinder into a new ECM
of ECM harness connector as ECM side check point. ’
If the problem is found, repair it. Turn ignition switch OFF.
2. 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.

Disconnect the battery negative (-) cable from the bat-
tery.

Disconnect the ECM connector (A) and unfasten the
mounting bolts (B) under the instrument panel (RH

side).

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

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

SLDFL6119L

4. Install a new ECM according to the reverse order of
steps 1, 2, and 3.

ECM mounting bolts/nuts : 0.4 ~ 0.6kgf-m (3.9
~ 5.9 N'm, 2.9 ~ 4.3Ibf-ft)

5. Connect a scan tool to Data Link Connector (DLC)
and turn ignition switch on.
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FLB -43

6. Proceed "INJECTOR CORRECTION" procedure.

1) Select "ENGINE CONTROL".

| KIa VEHICLE DIAGNOSIS
MODEL : CERATO

A1. 3Y¥Y3TEHM OUVERVIEW

B83. AUTOMATIC TRANSAHLE
B4. ANTI-LOCK BRAKE SYSTEH
5. 3R5-AIRBAG

B6. IMHMOBILIZER

ABY. CODE 3AVING

SLDFL6120L

2) Select"AUTO SELECTION MODE" or "MANUAL
SELECTION MODE".

| EIa VEHICLE DIAGHNOSIS
MODEL : CERATO

SYSTEM : ENGINE CONTROL

A1. AUTO SEARCHING MODE

AZ. HANUAL SELECTION HMODE

SLDFL6121L

3) Select"1.6L VGT DIESEL" in case of "MANUAL
SELECTION MODE".

4) Select "INJECTOR CORRECTION".

| 1. KIa VEHICLE DIAGNOSIS ¥
MODEL : CERATO

SYSTEM : 2886
ENGINE CONTROL
A1. DIAGNOSTIC TROUBLE CODES
B2. CURRENT DATA
A3. DUAL DISPLAY
A4. FLIGHT RECORD
A53. ACTUATION TEST
A6. SIHU-S5CAN
A7. ECU INFORMATION
A8. INJECTOR CORRECTION

SLDFL6122L

WWW.DIGITALKHODRO.COM

5) Press "ENTER" key.

= CONDITION: 1G. EEY ON{ENGINE STOF)

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

2. TO INPUT THE INJECTOR NUMBER, PRESS
SHIFT EEY AND SELECT THE CYL. BY
ARROW EEY AT THE SAME TIME. AND
INPUT THE INJ. DATA BY [F1]~[FG].

DIGIT EEY. FRESS [ENTER].

3. AFTER COMFLETE, TURN THE IG. EEY OFF
AND CHECK THE SYSTEM AFTER 10 SEC.

SSAFL6127L

6) Input the injector data (7 digit) written on the top
of each inejctor with function keys ([F1] ~ [F6])
and number keys.

INJECTOR 1 Eﬂﬂﬂﬂﬂﬂ
INJECTOR 2| AAAAAAA
INJECTOR 3| AAAAAAA
INJECTOR 4| AAAAAAA

= SELECT THE CYLINDER BY SHIFT+ARROU
KEY aAND INPUT THE DATA BY FI~F6
KEY AND PRESS [ENTER]1 KEY.

[aBCD | [EFGH| [ 1JKL| [MMoP | [QR-U| |[uy-2|

INJECTOR 1 Eﬂﬂﬂﬂﬂﬂ
INJECTOR 2| AAAAAAA
INJECTOR 3| AAAAAAA
INJECTOR 4| AAAAAAA

WRITING COMPLETE

[aBcD| [EFGH| [1JKL] [MMop| [QR-U| [uy-2|

EFQG112A
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FLB -44 FUEL SYSTEM

[LJ| NOTE

When "WRITING FAIL" is displayed on the scan tool,
input injector data (7 digits) of each cylinder into a new
ECM again as prior procedure.

INJECTOR 1 Eﬁﬁﬁﬁﬂﬁ

INJECTOR 2| AAARARA

INJECTOR 3 ARARARA

INJECTOR 4| AAAAAAA

WERITING FAIL

[aBCD | [EFGH| [ 1JKL| [mNOP | [QR-U| [vy-2Z |

EFQG113A
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FLB -45

MASS AIR FLOW SENSOR
(MAES)

INSPECTION

E9DBI8SF
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)

SLDFL6102L

*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 20 Teag2:446,
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

WWW.DIGITALKHODRO.COM
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FLB -46 FUEL SYSTEM

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS #1 (CUD27) ECM (CUD-K)
Terminal Connected to Function
IATS 3 1P
a0 - . ower
N\ 189 - IATS #1 Signal 1 (10A ECU FUSE) | Battery Voltage (B+)
2 ECM CUD-M (44) Sensor Ground
ECM (CUD-M) -
> 3 ECM CUD-K (89) IATS #1 Signal
T~ - oo
4 ECM CUD-M (37) Sensor power
L | 5 EZ - MAFS Signal 5 ECM CUD-M (42) MAFS Signal
A 4
— [37 - Sensor power
1

IG 1 Power (10A ECU FUSE)

[HARNESS CONNECTORS]

[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]
— [15[14[13[12i1fio] o[8[ 7]6] 5] 4321
1 ! 1
00000 == = )=
N\ AN AN AN
B CUD-K
CcubD27 .

lo4]93]92]o1]o0[89[88]s7][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[1 9181 7[16[15[14[13[12[12]10[ o[8[ 7 |

w

i

ECM

SLDF27123L
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DIESEL CONTROL SYSTEM FLB -47

SIGNAL WAVEFORM

FR [N z6v JEIES CHBA.5V FR B.Z2mS CHBA.5V
MIN: 391.8mV AVE: 2.5 U HMAX: 5.1 U MIN: 391.8mU AVE: 2.5 U HMa¥: 5.1 U

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

| 3% [zoon] [curs] [1Emo] [RECD] [MENU] | [ %) [zoon] [curs | [MENo] [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(EEGR duty : 5%, air flow for each cylinder : 410mg/st).
It shows digital signal of 50% duty, 2.2~2.7KHz.

SLDFL6159L

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.

2. Check any leakage on intake system and intercooler
system.
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FLB -48 FUEL SYSTEM

BOOST PRESSURE SENSOR
(BPS)

INSPECTION  escassie
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. \ BPS & IATS #2 /

7/

SLDFL6103L

SPECIFICATION

Pressure (kPa) Output Voltage (V)
32.5 0.5
70.0 1.02 ~ 1.17
100.0 153 ~ 1.68
150.0 2.33 ~ 2.48
200.0 3.12 ~ 3.27
250.0 3.92 ~ 4.07
270.0 4.20 ~ 4.35
284.0 4.5
A
45

S

Q

g

S

>

5

=

>

o

05
0 325 284

Pressure (kPa abs.)

EFQGO038A
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DIESEL CONTROL SYSTEM FLB -49

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
BPS & IATS #2 (CUD39) ECM (C433-M)
_|Z 3 [53 - 1ATS #2 Signal Terminal Connected to Function
—
4 1 ECM CUD-M (40) BPS Signal
[23-GND
= 2 ECM CUD-M (13) [ Reference Voltage (+5V)
2 -
<——|ZP [13 - Reference Voltage (+5V) 3 ECM CUD-M (53) IATS #2 Signal
1 . 4 ECM CUD-M (23 Sensor ground
[40 - BPS Signal 23 g

[HARNESS CONNECTORS]

CUD-M
= =
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 ]
[ — 1 [ ] | — ]
[30]2928]27]26]25]24]23]22[21] 20] 19]18]17] 16]
[15[14]a3]12h1fi0] o8 7]6[ 5] 43 ]2]1]
! 1 1 1

= b=l L
_ CUD-K
CUD39 [04]93]92]01]o0[8o[88]s7]86]8s5]84]s3[s2[81[80[7ol78]77[76]75[74] 73] kG
[72]71]70]69[68]67|666564]63]62[6 1/60[59[58[57[56[55[54]53[52] 51 |
[ ] T ] ] T ] 3
BPS & IATS #2 [50]a0]48[47]46l45]a4]a3]42]41|40[39]38|37[36[35[3433[32[31[30] 29] N

[28[27]26]2524 2322212010817 t6lt5 ra13l12[iilio] o[ 8 | 7 | L2

ECM
SLDF27124L
SIGNAL WAVEFORM
FR 1.8 Y CH B 6.5 U This illustration represents waveform of BPS when
I - A D T S R T A accelerating and decelerating.
T I L T
b TR L
' .\ ......... } |||.;- ..!.. |?..- :..“- .-...; |||i|. |! ................ __
I ouo T cvrs EDIEDIGED
EFQGO040A
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FLB -50
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FUEL SYSTEM

INTAKE AIR TEMPERATURE
SENSOR (IATS)

INSPECTION

E2EC03B1

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.

SPECIFICATION

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.

BPS & IATS #2 %
&%

SLDFL6125L

IATS #1 in MAFS IATS #2 in BPS
Temperature [TC(°F)] Resistance (kQ) Temperature [TC(°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 ~ 2.55 20(68) 2.31~2.57

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

WWW.DIGITALKHODRO.COM
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DIESEL CONTROL SYSTEM FLB -51

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS #1 (CUD27) ECM (CUD-K)
Terminal Connected to Function
alk 3 IG1P
N\ (89 - 1ATS #1 Signal 1 (10/(\3 Ecu VFV(LaJrSE) Battery Voltage (B+)
2 ECM CUD-M (44) Sensor Ground
ECM (CUD-M)
2 3 ECM CUD-K (89) IATS #1 Signal
RN f@-ono
4 ECM CUD-M (37) Sensor power
L | 5 Ez - MAFS Signal 5 ECM CUD-M (42) MAFS Signal
A 4
— [37 - Sensor power
1
IG 1 Power (10A ECU FUSE)
[HARNESS CONNECTORS]
CUD-M
= = 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]

[ — 1 L ] | — ]
[30]29]28]27]26]25[24]23]22[21] 20] 19]18[17[16]
— [15]14[13[12hi1fio[ o[8[ 7[6] 5] 4|3 [2[1]
1 1 Im] 1
00000, S )=
N\ AN AN AN
_ CUD-K
CubD27 u
lo4]93[92]o1]o0[89[s8]87[86]85]84]83[82[81]80[7o78]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|54153|52| 51|

w

|50|49|48|47|46|45|44|43|42|4l|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

SLDF27123L
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FLB -52 FUEL SYSTEM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
BPS & IATS #2 (CUD39) ECM (C433-M)
_|Z 3 [53 - IATS #2 Signal Terminal Connected to Function
4 = 1 ECM CUD-M (40) BPS Signal
[23-GND
2 ECM CUD-M (13) Reference Voltage (+5V)
T 2 [13 - Reference Voltage (+5V) 3 ECM CUD-M (53) IATS #2 Signal
1 [40 - BPS Signal 4 ECM CUD-M (23) Sensor ground

[HARNESS CONNECTORS]

CUD-M
1 1 M
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[a3]12f11fio] of 8] 7[6[ 5[4 3] 2]1]
! 1 Iml Im

=il
< I_IK \n/ L =1 L
[“/@ \O\lj _ CUD-K
[l
CUD39 lo4]93[92]91]o0]89[s8]s7[86]85]84[83][82[81]80[79[78]77[76]75[74] 73] 5
|72|71|70|69|68|67|66|65|64|63|62|61 60|59|58|57|56|55|54|53|52| 51|
3
BPS & IATS #2 |50|49|48|47|46|45|44|43|42|4l|40|39 38|37|36|35|34|33|32|31|30|29|
[28]27]26]25]24]2322 21 )20 1o |18 [17[16]15 14 ]13]i2[a]i0] o |8 | 7 | L2 1L
- ECM
SLDF27124L
SIGNAL WAVEFORM
FR - 1 E U m CH B 1 A U IATS signal should be smooth and continuous without any
: oo sudden changes.
After warmed-up, the IATS signal should not change
significantly while ECTS signal drops.
| %Y [zoon] [curs] [nEro] [RECD] [MENU]
EFQG043A
COMPONENT INSPECTION 4. Check that the resistance is within the specification.

1. Turn ignition switch OFF, Specification: Refer to "SPECIFICATION".

2. Disconnect the MAFS (for IATS #1) or BPS (for IATS
#2) connector.

3. Measure resistance between IATS signal terminal and
sensor ground terminal.
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DIESEL CONTROL SYSTEM

ENGINE COOLANT
TEMPERATURE SENSOR (ECTYS)

INSPECTION  eezsecs
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. SLDFL6104L
That is, the resistor in the ECM and the thermistor in the

ECTS are connected in series. When the resistance value e} { Terminal
4‘/7

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 i Packing (Rubber)
information of engine coolant temperature to avoid engine

stalling and improve drivability. ﬁ
7

I /«<—— Thermister

Body

EGRF241A

SPECIFICATION

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

0(32) 5.79
20(68) 2.31 ~ 2.59
40(104) 1.15
60(140) 0.59
80(176) 0.32
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FLB -54 FUEL SYSTEM

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (CUD11) ECM (CUD-M)
1 EB - ECTS Signal Terminal Connected to Function
> 1 ECM CUD-M (58) Sensor ground
Cluster 2 Cluster

3 El - GND 3 ECM CUD-M (41) ECTS Signal

[HARNESS CONNECTORS]
CUD-M
= _

[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

=l =l L
CUD-K

[04]o3]o2]o1]o0]so[8ele7]seles[e4ls3[s2[s1ls0l79l78[77]76[75[74] 73] [T
[72]71]70]69]68]67[6665]64|63[62[61]60[59]58[57]56]55[54]53[52[ 51]
1 ] L J J L ]

[50[ao]48]a7]46[a5]a4]a3]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| 1
’ ECM
SLDF27126L
SIGNAL WAVEFORM
FR 5.8 8 CHEB 1.8 U ECTS signal should be smooth and continuous without any
RN sudden changes.
frasaaedsisasiisonicfiiiand As the engine warms up, ECTS signal will drop.
B" s oo oo drogn ..... e .....
[Zoon | |CURS | |[MEMO| | RECD | |HENU |
EFNF539A
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DIESEL CONTROL SYSTEM FLB -55

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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FLB -56
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FUEL SYSTEM

CAMSHAFT POSITION SENSOR
(CMPS)

INSPECTION  eepr1a6a
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. This sensor is installed on engine head
cover and uses a target wheel installed on the camshatft.
It has a hall-effect IC which output voltage changes when

magnetic field is made on the IC with current flow. So the SLDFL6105L
sequential injection of the 4 cylinders is impossible without
CMPS signal.
SPECIFICATION
Level Output Pulse (V)
High 12V
Low ov
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM (CUD-M)
CMPS (CUD13) - -
3 Terminal Connected to Function
[20-GND 1 Main Relay Battery Voltage
2 ECM CUD-M (50 CMPS Signal
[] 2 [50 - CMPS Signal (59) g
L 3 ECM CUD-M (20) GND
Main Relay
[HARNESS CONNECTORS]
CUD-M
! M
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[12i1pof o] 8] 7]6[ 5[4 [3]2]1]
1 1 1
[ = L
CUD-K
[04]03[92]o1]o0[s0[es]e7]s6les|e4]sa]s2[81s0]79l78]77[76[75]74[ 73] [ T3
CMPS [72[71]70]69]68[67|66]65]64]63]62]6 1]60[59]58] 57[56[55]54]53[52 51 |
[ ] T ] ] T ] 3
[s0Jao]4g]a7|4s]aslaalaz|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
SLDF27127L
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DIESEL CONTROL SYSTEM FLB -57

SIGNAL WAVEFORM

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

Lo CKPS rference 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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FLB -58 FUEL SYSTEM

CRANKSHAFT POSITION SENSOR
(CKPS)

INSPECTION

E50B0018

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.

SSAFL6107L

SPECIFICATION

ltems Specification

Coil Resistance (Q) 774 ~ 946Q [20 (68 )]

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]
CKPS (CUD14)

[CONNECTION INFORMATION]
ECM (CUD-M)

[12-ckPs [+]

-

[27 - CKPS [

1(1)

*(): AIT

[HARNESS CONNECTORS]

[7 - shield

Terminal

Connected to

Function

1(1)

ECM CUD-M (7)

Sensor Shield

2(3)

ECM CUD-M (27)

CKPS [-] Signal

3(2)

ECM CUD-M (12)

CKPS [+] Signal

=1

CUD-M

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

1413a2i1fiof o[8[ 7[6[5[4[3[2]1]
! 1 1 1

=l

=
CUD-K

() AT

[94]93]92]01]o0[s9]88]87]86[85]84]83]

82[81]s0[79[78]77]76[75[74] 73] 5

[72]71]70l69l68]67|66]65]64]63]62]61]
1 J L J

l60[5958[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[19]18[17

Te[i5[Lalt3li2iafio] o8] 7 | L2

ECM

WWW.DIGITALKHODRO.COM
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DIESEL CONTROL SYSTEM FLB -59

SIGNAL WAVEFORM

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

Lo CKPS rference 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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FLB -60 FUEL SYSTEM
ACCELERATOR POSITION Using a peogrammed characteristic curve, the pedal’s po-
SENSOR (A PS) sition is then calculated from this voltage.

INSPECTION  eeserarc

o TRV

©

0

FUNCTION AND OPERATION PRINCIPLE

==
3%

if

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 g
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-

. . . S 6106
tion sensor as a function of the accelerator-pedal setting. HDFLeL08E

SPECIFICATION

Output Voltage(V)

Test Condition

APS 1 APS 2
Idle 0.7~ 0.8 0.275 ~ 0.475
Fully depressed 38~44 1.75 ~ 2.35

Specification

Items
APS 1 APS 2
Potentiometer Resistance () Uhlgeh. S 14 ~26
5.0
2z 3.8~ 4.4
(]
(o))
8 APS 1
S
2 2.5
=]
5 / APS 2 .
g 1.75~2.35 :
0.7~0.8
0.275 ~ 0.475 ----+<"--4~" Pedal Stroke
cT W.0.T

Stroke (mm)

EFQGO092A
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DIESEL CONTROL SYSTEM FLB -61

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (CUD44) ECM (CUD-K)
APS 1 5 Terminal Connected to Function
{45 - Reference Voltage (+5V) 1 ECM CUD-K (31) APS 2 Signal
3 I ) 2 ECM CUD-K (8) APS 2 Ground
9 - APS 1 Signal
3 ECM CUD-K (9) APS 1 Signal
4
EO - GND 4 ECM CUD-K (30) APS 1 Ground
5 ECM CUD-K (45) [ APS 1 Reference Voltage (+5V)
APS 2 6
[46 - Reference Voltage (+5V) 6 ECM CUD-K (46) [ APS 2 Reference Voltage (+5V)
< L [31- APS 2 signal
2
=
{8 - GND

[HARNESS CONNECTORS]

CUD-M
1
[ [
[60]5958][57]56]55[54]53[52[51] 50[49[48[ 47 46]
[45]44[43[42]a1]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] o] 8] 7]6] 5] 432[ 1]
[l [l 1 [

= = L

CUD-K

[04]o3]02[91]00]89]88]87[86]85[84]83][82[81[80[79[78[77[76[75[74 73]

6|5
72[71]70[69]68]67]66]65]6463]62]6 1]60]59]58[57[56]55[54]53[52] 51
[ — [ — — [— ] 413
[s0fa0]ag]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 019181 7[16[15[14]13[12[11]10[ 9] 8] 7 | 1

ECM

SLDF27129L

SIGNAL WAVEFORM

at MR e.sv LIPS ME 6.5V

U OV SO SO SO SOOOOE NO ST SO OO SOOI S SO WP

]_ﬁ Iéooﬁl |lcu1'13 |'|r1i:no'| IﬁEénl '| HENU '|

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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FLB -62 FUEL SYSTEM

COMPONENT INSPECTION
1. Turn ignition switch OFF.
2. Disconnectthe accelerator position sensor connector.

3. Measure resistance between voltage supply terminal
and ground terminal of APS1.

4. Measure resistance between voltage supply terminal
and ground terminal of APS2.

Specification: Refer to "SPECIFICATION".
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DIESEL CONTROL SYSTEM FLB -63
RAIL PRESSURE SENSOR (RPS)

INSPECTION E20575CF
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.

i
Rail Pressure /

7 Regulator Valve /

SLDFL6108L
SPECIFICATION
Test Condition Rail pressure (bar) Output Voltage (V)
Idle 220 ~ 320 Below 1.7
Fully depressed Approx. 1,800 Approx. 4.5
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
RPS (CUD33) ECM (CUD-M)
3 E _GND Terminal Connected to Function
1 1 ECM CUD-M (28) | Reference Voltage (+5V)
—L—F 28 - Reference Voltage (+5V) 2 ECM CUD-M (43) RPS Signal
2 Eg - RPS Signal 3 ECM CUD-M (8) Sensor Signal

[HARNESS CONNECTORS]

CUD-M
= =

o o
[60[5958]57]56[55[54]53]52[51] 50] 49 48] 47[ 46|
[45]44[43[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]12h1fio] o8] 7]6] 5] 43 ]2]1]

[l [ [ Im

[\ L0 L
_ CUD-K
CuD33 H
[04]93]92]91]o0]89[88]87]86]85]84]83][82[81[80[7978]77]76]75[74] 73] 5
RPS [72]71]70]e9]68]67|6665 64]63]62]6 1]60[59]58[57[56[55[54]53[52[ 51|

 E—  E— | —  I—
50|£_19 48[47(46 45|£_14 43]42[41] 4a39 38]37|36|35|34(33|32[31/30| 29

[28[27]26]25]24]23[22]21pof1 9181 7]16[15[14[13[12]11]20[ 9] 8] 7]

N Ao
i

ECM

SLDF27130L
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FLB -64 FUEL SYSTEM

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.A U 2ZPA nS m Rail Pressure Sensor (RPS) is to provide to the ECM the

i :RP-S éign.al‘-é--
iy, o o X

eoanats

.|F[H 'I |l.‘HR.T| iFIJ.LLl |H.ELI-‘i |'Gm'=H] |R-:':nn'|

EFNF550A
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DIESEL CONTROL SYSTEM FLB -65

FUEL TEMPERATURE SENSOR
(FTS)

INSPECTION  ees200e0
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.

SSAFL6108L
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FLB -66

021 62 99 92 92

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
EFQGO52A
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
FTS (CUD32) ECM (CUD-K)
1 = Terminal Connected to Function
110-GND 1 ECM CUD-K (10) Sensor ground
2 = 2 ECM CUD-K (11) FTS Signal
{11 - FTS Signal
[HARNESS CONNECTORS]
CUD-M
=1 I
[60[59[58]57]56[55[54]53[52[51] 50]49[ 48] 47[ 46]
[45]44]43]42[41]40[39[3837[36] 35[34[33]32]31]
[ ] [ ] [ ]
[30]29[28]27]26]25]24]23[22]21] 20] 1918 [17]16]
' [ ] ‘ [15]14]13[12h 1o of 8] 76 5[4 [3[2]1]
N/~
= =l L
CUD-K
CuD32
[04]93]92]91]o0]s9[88]s7]86l8s5]84]s3][s2[81[80[7ol78]77[76]75[74] 73] 515
FTS [72]71]70]69]68]67|666564]63]62[6 16 0[59]58]57[56(55[54]53[52 51
[ ] T ] ] T ] 3
[50]a0]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 2019181 7]16[15[14[13[12]22]10[ 9 [ 8] 7| 2|1
ECM
SLDF27131L
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DIESEL CONTROL SYSTEM FLB -67
SIGNAL WAVEFORM

FR L EENE 5865 CHB1.8 VY This illustration shows the waveform of fuel

S temperature sensor at 50 C.

""" The higher fuel temperature rises, the lower signal

""""""" voltage becomes.

i

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

LGJF502!

COMPONENT INSPECTION

1. Turn ignition switch OFF.

2. Disconnect the fuel temperature sensor connector.

3. Measure resistance between sensor signal terminal

and ground terminal.

Specification: Refer to "SPECIFICATION".
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FLB -68
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FUEL SYSTEM

FUEL PRESSURE REGULATOR
VALVE

INSPECTION

EDS55BOSE

FUNCTION AND OPERATION PRINCIPLE

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

\ A
2
D N
N 2 =
17
Fuel P@ssure Regulator VaIve>>FTS
RS MM
L&

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.

o

Rail Pressure Regulator Valve <\
UL N

SSAFL6139L

Items

Specification

Coil Resistance (Q)

2.9 ~ 3.15Q [20 (68 )]
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DIESEL CONTROL SYSTEM FLB -69

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
FUEL PRESSURE ECM (CUD-M)
REGULATORZVALVE(CUD?’S) Terminal Connected to Function
E9 - Valve Control 1 ECM CUD-M (19) Battery Voltage (B+)
XHZXI 1 o - Power Supply 2 ECM CUD-M (49) Valve Control
=
[HARNESS CONNECTORS] _ CUD-M ]

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

=l =l L
CUD-K

[94]93]92]01]o0]so[88[s7[86]ss5]84]s3[s2[81[80[79[78]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
[50[a]4g]a7]a6[45la4]a3]42[41]40[39]38[37(36[35[34]33]32[31][30[ 29]
[28[27]26]2524 2322212010817 [16[t5 r413]12[iafio] 9 [8 | 7 | L2

ECM
SLDF27132L
SIGNAL WAVEFORM
FR I 2.0 nS CHBBA.5V FE I 268 CHBBA.SUV
MIN: 137.6mU AVE: 18.2 U HMaX: 15.5 V MIN: 137.6mVU AVE: 9.6 U HMAX: 15.5 VU

FREQ: 196.88 H= DUTY: 66 % FEEQ: Z8A4.88B 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.
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FUEL SYSTEM

RAIL PRESSURE REGULATOR
VALVE

INSPECTION

E376D46E

FUNCTION AND OPERATION PRINCIPLE

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

\ A
2
D N
N 2 =
17
Fuel P@ssure Regulator VaIve>>FTS
RS MM
L&

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.

o

Rail Pressure Regulator Valve <\
UL N

SSAFL6139L

Items

Specification

Coil Resistance (Q)

3.42 ~ 3.78Q [20 (68 )]
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DIESEL CONTROL SYSTEM FLB -71

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
RAIL PRESSURE ECM (CUD-M)
REGULATORZ\/ALVE(CUD34) Terminal Connected to Function
[34 - valve Control 1 ECM CUD-M (4) Battery Voltage (B+)
HIZ:XI 1 7 - Power Suool 2 ECM CUD-M (34) Valve Control
14 pply

[HARNESS CONNECTORS]
CuD-M
= =

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
_ CUD-K
CubD34 |
[o4]o3]92]01]00[89]88]87[86[85]84]83[82[81[80[79]78[77[76]75[74 73]
RAIL PRESSURE REGLLATOR VALVE [72]71]70]69]68]67[66]65[64]63]62|6 1]/60]59[58]57[56[55(54]53[52] 51| il
| J ] J L ]

L
[50ao]48]a7[46]asla4la3]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
SLDF27133L
SIGNAL WAVEFORM
FR MR s.ev (AR cCcHBASU FR OB 5.6v [EER CHBBA.5Y
MIN:-784.9mU AVE: 11.3 U HAX: 14.7 V MIN:-283.6mV AVE: 6.9 U HMAX: 14.9 U

FREQ: 1.11 KH= DUTY: 82 % FREQ: 1.11 KHz  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.
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FLB -72 FUEL SYSTEM
ELECTRIC EGR CONTROL VALVE

INSPECTION ESE34FB7
FUNCTION AND OPERATION PRINCIPLE

The Exhaust Gas Recirculation (EGR) system is used to
add the exhaust gas to intake air in order to reduce an ex-
cess of air and the temperature in the combustion cham-
ber. The Electric EGR valve is controlled by ECM’ s duty
control signal depending on engine load and the need of
intake air and is operated by solenoid valve not vacuum
valve.

SLDFL6105L
SPECIFICATION
Items Specification
Coil Resistance (Q) 7.3 ~83Q [20 (68 )]
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM (CUD-M)
EEGR(CUD31% Terminal Connected to Function
[59 - EEGR Control 1 Main Relay Battery Voltage (B+)
XHZKI 1 2 ECM CUD-M (59) EEGR Control
> Main Relay
[HARNESS CONNECTORS]
CDU-M
! I
[ [
[60]59[58]57]56]55[54]53[52]51] 50[49[48[47[ 46]
[45]44[43[42]a1]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]
- 0 L
i CDU-K
CuD31 |
[o4]93]92]01]o0]8o[s8]s7[86]85]84]83][82[81]80[7o78]77[76]75[74] 73] 515
EEGR 72[71]70[69]68]67[6665]64]6362]6 1/60[59[58]57[56[55[5453[52[ 51
| — | — — | — 413
[50]a9]4a8]a7]4a6l45]a4]a3]42]a1]4039]38[37|36[35]34[33[32[31]30] 29]
[28]27]26]25]2a]2322]21]20 [Lo[18[17 161514 ]13f12]1a]zo[ o |8 ] 7 | L2 11
B ECM
SLDF27134L
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DIESEL CONTROL SYSTEM FLB -73
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 H=z DUTY: 91 X FREQ: 153.85 H= DUTY: 58 %

Mty .

I [ RN IR |
| 3% [zoon] [curs | [MEMO] [RECD | [MENU] %Y [zoon

.-.J....,.:___n. :

HL s

CUﬁS HEHd RECD HE;HU

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)

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".

WWW.DIGITALKHODRO.COM
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FLB -74 FUEL SYSTEM

VARIABLE SWIRL CONTROL
ACTUATOR

INSPECTION  ee7aseac
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 Actuator “\j4 ' // (

WY YRVARNN\N

SLDFL6114L

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)]

EFQGO058A
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DIESEL CONTROL SYSTEM
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FLB -75

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM]

VARIABLE SWIRL
CONTROL ACTUATOR (CUDA40)

ECM (CUD-M)

[26 - Reference Voltage (+5V)

[56 - Position Sensor Signal

—
{6 - GND

[30 - Motor [-] Control

SENSOR |3

< 4
5

MOTOR |2

1

EO - Motor [+] Control

[HARNESS CONNECTORS]

CuD40
VARIABLE SWIRL CONTROL ACTUATOR

[CONNECTION INFORMATION]

Terminal

Connected to

Function

1 ECM CUD-M (60)

Motor [+] Control

ECM CUD-M (30)

Motor [-] Control

ECM CUD-M (26) Reference Voltage (+5V)

Position Signal

2
3

4 ECM CUD-M (56)
5 ECM CUD-M (6)

Sensor Ground

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

[45]44[43[42]a1]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] 43 ]2[1]
[l [l [

CUD-K

[04]93]92]01]00]Bol88[87[86[e5[84[83[82[8180[79]78]77[76]7574] 73] [T 5

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

[ — ] | I— — [ — |
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[19]18[1 7[16[15[14[13[12[11]10[ 9[8[ 7 |

N
[iN

ECM
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FUEL SYSTEM

SIGNAL WAVEFORM

FR [ 5.8V 8.2 ns

et MR s.ev a.5ns [E SEHT

lﬁ Iéooﬁl |'cu1'15 |'|r1f:no'| |ﬁE¢D| '| HELHU.|
FR MR 1.0v CHEB 5.8V

S S o = B .=

l_ﬁ Iéooﬁl |'cu1'13 |'|r1i:no'| IﬁEdnl '| HMENU '|

| [

| ZOOM | |'cu1'15 |' | HENO [ | RECD | '| HENU '|

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".

COMPONENT INSPECTION
1. Turn ignition switch OFF.

2. Disconnect the variable swirl control actuator connec-
tor.

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".

WWW.DIGITALKHODRO.COM

EFQG512A

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DIESEL CONTROL SYSTEM FLB -77

WATER SENSOR

INSPECTION

FUNCTION AND OPERATION PRINCIPLE

E65D7ECA

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.

|LJ| NOTE
i SLDFL6110L
Without presence of water, the lamp should flash for
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
[SIREUFFBIAGRAM] [CONNECTION INFORMATION]
WATER SENSOR B+ ECM(CUD-K) Terminal Connected to Function
(CUD53) 1 Main Relay Battery voltage(B+)
1 2 ECM CUD-K (40) Sensor Signal
2 i S d
¥ B [40-Water Sensor Signal 3 Chassis ground ensor groun
3
[HARNESS CONNECTOR] CUD-M
! 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]
[T [15]14]13[12h1pof o] 8] 76 5[4 [3]2]1]
[l [ [
@) |
i CUD-K
CuD53 H
WATER SENSOR [o04]93]o2]01]e0]so[88[87[86les|e4[83[82[8180[79]78]77[76]75]74[ 73] 5
[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—  I— | I— 4
50[ao[48]a7as4salaza2]a1]ad39]38[37[36[35[34]33[32[31[30] 29
[28[27]26]25]2a]2322[2 120 Lo 18]17 [16[15[14]13[12[1a]10] 9| 8] 7 | L2
B ECM
SLDF27136L

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -78 FUEL SYSTEM
VGT CONTROL SOLENOID VALVE

INSPECTION EF3075E1
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 Control Solenoid Valve —

=1

SLDFL6111L
SPECIFICATION
Items Specification
Coil Resistance (Q) 147 ~ 16.1Q [20 (68 )]
CIRCUIT DIAGRAM
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM (CUD-K)
VGT (CUD61) 1 Terminal Connected to Function
[29 - valve Control 1 ECM CUD-K (29) Valve Control
XHZXI 2 2 Main Relay Battery Voltage (B+)
»  Main Relay
[HARNESS CONNECTORS]
CUD-M
! ! 1
o o
[60[5958]57[5655[54]53[52]51[50[49] 48] 47] 46]
[45]a4la3[a2]a1]a0[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[23]12h1fiof o876 5[4 [3]2]1]
! 1 1 1
[ =] 1
_ CUD-K
[04]o3[92]o1]00[80les]e7]s6les|e4]sa]e81sol79]78]77[76[75]74 73] [ T3
VGT CONTROL SOLENOID VALVE |72|71|70||69|68|67I|66|6?|64|63|?2|61 60|59|5?|57|5|6|55|54||53|52|51| e
[50ao]4g]a7|46]asla4]a3|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| 1
- ECM
SLDF27137L
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DIESEL CONTROL SYSTEM FLB -79

SIGNAL WAVEFORM

FR MR z.8v S CHBS.8V FE [ 2.0V [PS CHEBS.8 v
MIN: 71.5mU AVE: 3.9 V MAX: 15.3 V MIN: 71.5mV AVE: 8.2 U HMAH: 15.2 U
FREQ: 383.A3 Hz DUTY: 25 X% FREQ: 3A3.A3 Hz DUTY: 54 ¥

M T L S s & &8 .5 8 =_&8 & & _ =

I |

bttty

[zoon] |CURS | | MEMO] | RECD| [MENU _m [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.

EFQG369A

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

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

Specification: Refer to "SPECIFICATION".
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FLB -80

021 62 99 92 92

FUEL SYSTEM

LAMBDA SENSOR

INSPECTION

EBAD39D1

FUNCTION AND OPERATION PRINCIPLE

Lambda Sensor is installed on exhaust manifold and is a
linear oxygen sensor. It senses oxygen density of exhaust
gas in order to control EGR acculately through fuel cor-
rection and also limits smoke which is generated by rich
air-fuel mixture at high engine load condition. ECM con-
trols pumping current in order to fit A -value from linear
lambda sensor to 1.0.

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

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

This performance is the most active and fast at normal op-
erating temperature (450 ~600 )thus, inordertoreach

SPECIFICATION

normal operating temp. and last at that temperature, a
heater (heating coll) is integrated with lambda sensor. The
heater coil is controlled by ECM as Pulse Width Modula-
tion (PWM). The resistance of heater coil is low when coil
is cold thus, current through it increases while resistance
is high when coil is hot thus, current decreases. With this
principle, temperature of lambda sensor is measured and
lambda sensor heater operation varies based on the data.

Lambda Sensor

[

SSAFL6105L

Sensor Heater
A\ Value (A/F Ratio) Pumping Current (A) Temperature [TC(°F)] Heater Resistance(RQ)

0.65 -2.22 20 (68) 9.2
0.70 -1.82 100 (212) 10.7
0.80 -1.11 200 (392) 13.1
0.90 -0.50 300 (572) 14.6
1.01 0.00 400 (752) 17.7
1.18 0.33 500 (932) 19.2
1.43 0.67 600 (1,112) 20.7
1.70 0.94 700 (1,292) 225
2.42 1.38

Air (Atmosphere) 2.54

WWW.DIGITALKHODRO.COM
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DIESEL CONTROL SYSTEM FLB -81

CIRCUIT DIAGRAM

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
LAMBDA SENSOR (CUD36) ECM (CUD-K) - :
N Terminal Connected to Function
{64 - Voltage "NERNST" 1 ECM CUD-K (64) Voltage "NERNST"
3 2 Main Relay Battery Voltage (B+)
86 - Virtual Ground 3 ECM CUD-K (86) Virtual Ground
4 ECM CUD-K (87) Current Adjust
- H |
4 [87 - Current Adjust 5 ECM CUD-K (51) eater contro
6 ECM CUD-K (65) Current Pump
6 —ES - Current Pump
’—I 5 e
151 - Heater control
2 .
Main Relay
[HARNESS CONNECTORS]
CUD-M
=1 =1 I
o o

[60[59]58[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]28]27[26]25[24]23[22] 21 20] 19] 18] 17] 16]
[25]14[23[12h1fof o8 7[6[ 5[4 [3[2]1]
! 1 [l 1

[ = L
— CUD-K
CuD36 H
[o4]o3]92[01]00]so[88]87[86]85]84]83[82]81[80[79[78[77[76[75[74] 73] z
LAMBDA SENSOR [72[71]70]e9l68[67[66]65[64]63]62]6 1]60[59]58|57]56[55]54]53[52[ 51|
1 J L ] J

[ ] 413
[50ao]48[a7|46]asla4]a3]42]41|40[39]38[37(36]35[34(33[32]31[30[ 29
[28[27]26]25]24|23[22[21 2010|1817 [16[15 14 [13[12iafi0] o8] 7 | L2 11

ECM

SLDF27138L
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FLB -82 FUEL SYSTEM

SIGNAL WAVEFORM

FR MR 1.6v (JEE cHBA.5V At 288 nS CH B B.5 V
MIN: 2.4 U AVE: 2.4V MAX: 2.6V MIN: 2.5 VAVE: 2.5V NMAaX: 2.6 U

FREQ:_ SBE H_Hz_ _DUT':':_ 570/.: - FREQ: 23.88 H=z DUTY: 43 X%

[zoon] [curs| [R-ST] [RECD] [MENU] | %Y [zoon] [curs ] [nEno] [RECD] [MENU]
FrR O 1.6v [(JEES cHBA.5V FE [ 1.6v EES CHBB.5V
MIN: 4.9 UAUE: 5.8V MAX: S.1U MIN: 4.8 U AVE: 4.9 U MAX: 5.8 Y

FREQ: 8.88 KH=z DUTY: 19 % FREQ : 6.67 KH=z DUTY: 81 %

m [zoon| [CURS | [R-ST | [RECD] [MENU]

m [zooM| [CURS | [R-ST | [RECD] [MENU]

Fig.1) Waveform of Lambda sensor power(terminal 1) at IG KEY "ON" and Engine running. It fluctuates between 2V and 3V
periodically.

Fig.2) Waveform of Lambda sensor ground(terminal 3) at IG KEY "ON" and Engine running. 2.5V is displayed.
Fig.3) Waveform of Lambda sensor signal(terminal 4) at IG KEY "ON" and Engine running. 5V is displayed.
Fig.4) Waveform of Lambda sensor pump(terminal 6) at IG KEY "ON" and Engine running. 5V is displayed.

SLDFL6481L
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DTC TROUBLESHOOTING PROCEDURES FLB -83

DTC TROUBLESHOOTING

PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC

TROUBLE CODES (DTC) eapsocss
DTC DESCRIPTION MIL PAGE
P0031 | Lambda Sensor Heater Circuit Low (Bank 1 / Sensor 1) A FLB-87
P0032 | Lambda Sensor Heater Circuit High (Bank 1 / Sensor 1) A FLB-94
P0O047 | VGT Vaccum Modulator Circuit Low A FLB-97
P0048 | VGT Vaccum Modulator Circuit High A FLB-104
P0O069 | Boost Pressure Sensor Circuit Malfunction A FLB-108
P0087 | Rail Pressure Monitoring-Minimum Pressure at Engine Speed Too Low ° FLB-115
P0088 | Rail Pressure Monitoring-Maximum Pressure Exceeded ° FLB-119
P0089 | Rail Pressure Regulator Valve Circuit Over Current ° FLB-120
P0091 | Rail Pressure Regulator Valve Circuit Low ° FLB-127
P0092 | Rail Pressure Regulator Valve Circuit High ° FLB-130
P0097 | Intake Air Temperature Sensor 2 Circuit Low Input A FLB-133
P0098 | Intake Air Temperature Sensor 2 Circuit High Input A FLB-139
P0101 | Mass or Volume Air Flow Circuit Range/Performance o /A FLB-143
P0102 | Mass or Volume Air Flow Circuit Low Input A FLB-151
P0103 | Mass or Volume Air Flow Circuit High Input A FLB-155
P0107 | Atmospheric Pressure Circuit Low Input A FLB-159
P0108 | Atmospheric Pressure Circuit High Input A FLB-162
P0112 | Intake Air Temperature Sensor 1 Circuit Low Input A FLB-164
P0113 | Intake Air Temperature Sensor 1 Circuit High Input A FLB-170
P0117 | Engine Coolant Temperature Circuit Low Input A FLB-174
P0118 | Engine Coolant Temperature Circuit High Input A FLB-180
P0182 | Fuel Temperature Sensor A Circuit Low Input A FLB-184
P0183 | Fuel Temperature Sensor A Circuit High Input A FLB-190
P0192 | Fuel Rail Pressure Sensor-Low input ° FLB-194
P0193 | Fuel Rail Pressure Sensor-High Input ° FLB-201
P0201 | Cylinder 1-Injector Circuit/Open ° FLB-206
P0202 | Cylinder 2-Injector Circuit/Open ° FLB-206
P0203 | Cylinder 3-Injector Circuit/Open ° FLB-206
P0204 | Cylinder 4-Injector Circuit/Open ° FLB-206
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FLB -84 FUEL SYSTEM
DTC DESCRIPTION MIL PAGE
P0237 Boost Pressure Sensor Circuit Low Input A FLB-212
P0238 | Boost Pressure Sensor Circuit High Input A FLB-219
P0252 | Fuel Pressure Regulator Valve Circuit Over Current ° FLB-224
P0253 | Fuel Pressure Regulator Valve Circuit Low ° FLB-230
P0254 | Fuel Pressure Regulator Valve Circuit High ° FLB-233
P0262 | Cylinder 1-Injector Circuit High ° FLB-236
P0265 | Cylinder 2-Injector Circuit High ° FLB-236
P0268 | Cylinder 3-Injector Circuit High ° FLB-236
P0271 | Cylinder 4-Injector Circuit High ° FLB-236
P0335 | Crankshaft Position Sensor "A" Circuit ° FLB-243
P0336 | Crankshaft Position Sensor "A" Circuit Range/Performance ° FLB-252
P0340 | Camshaft Position Sensor "A" Circuit Malfunction (Bank 1 or Single Sensor) ° FLB-257
P0341 (CBaamnihff:)rPcs)?ri]tgl)g g:rr]l:grr) "A" Circuit Range/Performance . FLB-265
P0381 | Glow Indicator Lamp - Circuit Malfunction A FLB-269
P0401 | Exhaust Gas Recirculation Flow Insufficient Detected ° FLB-274
P0402 | Exhaust Gas Recirculation Flow Excessive Detected ° FLB-281
P0489 | Exhaust Gas Recirculation Control Circuit Low Voltage A FLB-284
P0490 | Exhaust Gas Recirculation Control Circuit High Voltage A FLB-287
P0501 | Vehicle Speed Sensor A Range/Performance A FLB-290
P0504 | Brake Switch "A"/"B" Correlation A FLB-297
P0532 | A/C Refrigerant Pressure Sensor "A" Circuit Low Input A FLB-303
P0533 | A/C Refrigerant Pressure Sensor "A" Circuit High Input A FLB-310
P0562 | System Voltage Low A FLB-314
P0563 | System Voltage High A FLB-320
P0602 | EEPROM-Programing Error A FLB-323
P0605 | Internal Control Module Read Only Memory(ROM) Error A FLB-325
P0606 | ECM/PCM Processor(ECM-SELF TEST Failed) ° FLB-326
P0611 | Injector Circuit Malfunction (More than two injectors) ° FLB-328
P062D | Voltage regulator #1 for injector Malfunction ° FLB-332
PO62E | Voltage regulator #2 for injector Malfunction ° FLB-336
P0642 | Sensor Reference Voltage "A" Circuit Low A FLB-338
P0643 | Sensor Reference Voltage "A" Circuit High A FLB-343
P0646 | A/C Clutch Relay Control Circuit Low A FLB-346
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DTC TROUBLESHOOTING PROCEDURES FLB -85
DTC DESCRIPTION MIL PAGE
P0647 | A/C Clutch Relay Control Circuit High A FLB-352
P0650 | Malfunction Indicator Lamp(MIL) Control Circuit A FLB-356
P0652 | Sensor Reference Voltage "B" Circuit Low A FLB-360
P0653 | Sensor Reference Voltage "B" Circuit High A FLB-366
P0670 | Glow Relay Circuit Malfunction A FLB-369
P0685 | ECM/PCM Power Relay Control Circuit /Open A FLB-376
P0698 | Sensor Reference Voltage "C" Circuit Low A FLB-384
P0699 | Sensor Reference Voltage "C" Circuit High A FLB-389
P0700 | TCU Request for MIL ON A FLB-392
PO701 | TCM Status Error A FLB-393
P0820 | Neutral S/W Malfunction A FLB-394
P0830 | Clutch Pedal Switch "A" Circuit A FLB-399
P1145 | Overrun monitoring error A FLB-405
P1185 | Fuel Pressure Monitoring-Maximum Pressure Exceeded ° FLB-407
P1186 | Fuel Pressure Monitoring-Minimum Pressure at Engine Speed Too Low ° FLB-411
P1586 | MT/AT Encoding FLB-414
P1587 | CAN communication error (MT/AT recognition error) FLB-417
P1588 | Signal Change through MT/AT line (during engine running) FLB-423
P1634 | AUX. Heater Malfunction A FLB-426
P1652 Ignition Switch Circuit Malfunction A FLB-433
P1670 | Injector Classification Error (Diesel 1) / Injector Specific Data Error (Diesel 2) FLB-437
P1671 | Check-sum error FLB-439
P1692 Immobilizer Lamp error A FLB-441
P2009 | Intake Manifold Runner Control Circuit Low(Bank 1) A FLB-444
P2010 | Intake Manifold Runner Control Circuit High(Bank 1) A FLB-450
P2015 g];ilzleell\él:rr;g?gascu;rzg;rlli’lfsli;ion Sensor/Switch Circuit . FLB-454
P2016 | Intake Manifold Runner Position Sensor/Switch Circuit Low (Bank 1) A FLB-459
P2017 | Intake Manifold Runner Position Sensor/Switch Circuit High (Bank 1) A FLB-464
P2123 | Throttle/Pedal Position Sensor/Switch "D" Circuit High Input ° FLB-469
P2128 | Throttle/Pedal Position Sensor/Switch "E" Circuit High Input ° FLB-476
P2138 | Throttle/Pedal Position Sensor/Switch "D" / "E" Voltage Correlation ° FLB-480
P2238 | Lambda Sensor Pumping Current Circuit Low (Bank 1 / Sensor 1) A FLB-485
P2239 | Lambda Sensor Pumping Current Circuit High (Bank 1 / Sensor 1) A FLB-494
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FLB -86 FUEL SYSTEM
DTC DESCRIPTION MIL PAGE
P2251 | Lambda Sensor Reference Ground Circuit/Open (Bank 1 / Sensor 1) A FLB-500
P2264 | Detection of Water in fuel A FLB-506
P2299 | Brake Pedal Position / Accelerator Pedal Position Incompatible A FLB-511
U0001 | Lost Communication with ECM/PCM "A" A FLB-520
U0100 | CAN-Time Out ECU A FLB-526
U0101 | Serial Communication Problem with TCU (Timeout) A FLB-530
U0122 | ECM-TCS CAN Error A FLB-534
U0416 | Abnormal Torque rise request from TCS A FLB-540

[LI| NOTE

e : MILON Memory
A: MIL OFF  Memory
: Glow Lamp Blanking MEMORY

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLB -87

DTC P0031 LAMBDA SENSOR HEATER CIRCUIT LOW (BANK 1 / SENSOR
1)

COMPONENT LOCATION  enszeors

Lambda Sensor

SLDFL6201L

GENERAL DESCRIPTION  e7csses

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

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

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

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

DTC DESCRIPTION  es7oop0s

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

DTC DETECTING CONDITION

E415D7F8

Item

Detecting Condition

Possible Cause

DTC Strategy

* Voltage monitoring

Enable Conditions

« Engine running

ThresholdValue

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

* Lambda sensor heater circuit

DiagnosticTime * 5 sec.
« Lambda sensor component
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF
SPECIFICATION  esosoans
Lambda Lambda

Temperature ()

sensor heater
resistance(Q)

Temperature ()

sensor heater
resistance(Q)

Lambda sensor
heater control Hz

100 Hz

20 9.2 400 17.7
100 10.7 500 19.2
200 13.1 600 20.7
300 14.6 700 22.5
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DTC TROUBLESHOOTING PROCEDURES FLB -89

SCHEMATIC DIAGRAM  eesaioss

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
LAMBDA SENSOR (CUD36) ECM (CUD-K) : :
N Terminal Connected to Function
{64 - Voltage "NERNST" 1 ECM CUD-K (64) Voltage "NERNST"
3 2 Main Relay Battery Voltage (B+)
{86 - Virtual Ground 3 ECM CUD-K (86) Virtual Ground
4 ECM CUD-K (87) Current Adjust
4 {87 - Current Adjust 5 ECM CUD-K (51) Heater control
6 ECM CUD-K (65) Current Pump
6 —@5 - Current Pump
ﬁlﬂﬁ : E
151 - Heater control
2 Main Relay
[HARNESS CONNECTORS] CUD-M
= = i

[ =} [ =}
[60]59[58[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]1312h1fio] of 8] 7]6[ 5[4 ]3] 2] 1]

1 [l 1 [

= = L
- CUD-K
CUD36 H
[o4]o3]92[01]00[89[88]87[86[85[84]83[82[81[80[79[78[77]76]75[74] 73] ;
LAMBDA SENSOR [72]71]70l69]68]67[6665[64]6 36 2|6 1]60]59[58]57]56[5554]53]52] 51
[ ] [ ] ]

[ ] 413
[50]a0]48]a7[46]45[a4]a3]42]41|40[39]38[37|36[35[34|33]32[31[30] 29|
[28[27]26]25[24[2322]21]20[1 9181 7]16[15]14]13[12[11]10] 9[8[ 7|

ECM

SLDF27138L
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FLB -90 FUEL SYSTEM
SIGNAL WAVEFORM AND DATA  eossseps

FR [ GHCHY 268 nS CH B 8.5 U at I EEY z.ems CHBA.5V
MIN: 13.6 U AUE: 14.2 U HAX: 14.7 U MIN: 348.3mU AVE: 14.8 UV HMAX: 14.7 V
FREQ:  2.86 Hz DUTY: 96 % FREQ: 1A9.89 Hz DUTY: 97 X

| %) [zoon] [curs] [nEro] [RECD] [MENU] Il HoLo| [zooM] [CURS | [HENO] [RECD] [MENU]

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

SLDFL6200L

TERMINAL AND CONNECTOR INSPECTION  E1osss0a

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

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

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

|| NOTE

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

3. Is the problem found?

YES

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

Go to "Power Circuit Inspection"”.

POWER CIRCUIT INSPECTION  errriras

1. IG Key "OFF", Engine "OFF".
2. Disconnect Lambda sensor connector.
3. IG Key "ON".

4. Measure the voltage of Lambda sensor connector terminal 2.
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DTC TROUBLESHOOTING PROCEDURES FLB -91

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

5. Is the measured voltage within the specification?

=S

Go to "Control Circuit Inspection”.

Repair open in Main relay power circuit and E/R JUNCTION BOX 15A SNSR3 FUSE and go to "Verification of
Vehicle Repair".

CONTROL CIRCUIT INSPECTION  ecoipoer

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

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

Specification : 2.0V~2.5V

5) Is the measured voltage within the specification?

YES

Go to "Component Inspection”.

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

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

3) Check continuity between Lambda sensor connector terminal 5 and ECM connector (CUD-K) terminal 51.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

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

Repair open in Lambda sensor heater control circuit and go to "Verification of Vehicle Repair".
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FLB -92 FUEL SYSTEM

COMPONENT INSPECTION  eacsopen
1. 1G Key "OFF", Engine "OFF".
2. Disconnect Lambda sensor connector.

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

SPECIFICATION :

Heater resistance Heater resistance Heater OperationFre-
Temperature () Q) Temperature () Q) quency
20 9.2 400 17.7
100 10.7 500 19.2
100 Hz
200 13.1 600 20.7
300 14.6 700 22.5

SLDFL6205L

4. |s the measured resistance within the specification?

YES

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR esrasos0

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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DTC TROUBLESHOOTING PROCEDURES FLB -93

System operates within specification.
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FUEL SYSTEM

1)

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

COMPONENT LOCATION

Refer to DTC P0031.

GENERAL DESCRIPTION

Refer to DTC P0031.

DTC DESCRIPTION

E206432D

EAOF9F75

ED3E86CA

P0032 is set when short to battery in Lambda sensor control circuit is detected for more than 5 sec. at Lambdasensor
heater control condition. This code is due to 1)short to battery in heater control circuit or 2)Lambda sensor heater internal

open.

DTC DETECTING CONDITION

EFFADGE9

Item

Detecting Condition

Possible Cause

DTC Strategy

¢ Voltage monitoring

Enable Conditions

e Engine running

ThresholdValue

control circuit

e Short to battery in Lambda sensor heater

¢ Lambda sensor heater circuit

DiagnosticTime * 5 sec.
« Lambda sensor component
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF
SPECIFICATION  eocairsa
Lambda Lambda

Temperature ()

sensor heater
resistance(Q)

Temperature ()

sensor heater
resistance(Q)

Lambda sensor
heater control Hz

20 9.2 400 17.7
100 10.7 500 19.2
200 13.1 600 20.7
300 14.6 700 22.5

100 Hz

SCHEMATIC DIAGRAM

Refer to DTC P0031.

EA75C906

SIGNAL WAVEFORM AND DATA

Refer to DTC P0031.
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DTC TROUBLESHOOTING PROCEDURES FLB -95

TERMINAL AND CONNECTOR INSPECTION  eosssore

Refer to DTC P0031.

POWER CIRCUIT INSPECTION  essocozs

1. IG Key "OFF", Engine "OFF".
2. Disconnect Lambda sensor connector.
3. IG Key "ON".

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

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

5. Is the measured voltage within the specification?

=S

Go to "Control Circuit Inspection”.

Repair open in Main relay power circuit and E/R JUNCTION BOX 15A SNSR3 FUSE and go to "Verification of
Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eosseors

1. Check Lambda sensor heater control circuit voltage
1) 1G Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector.
3) IG Key "ON".

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

Specification : 2.0V~2.5V

5) Is the measured voltage within the specification?

YES

Go to "Component Inspection”.

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

2. Check open in Lambda sensor heater control circuit
1) IG Key "OFF", Engine "OFF".

2) Disconnect Lambda sensor connector and ECM connector.
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FUEL SYSTEM

3) Check continuity between Lambda sensor connector terminal 5 and ECM connector (CUD-K) terminal 51.

Specification :

Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

YES

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

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

COMPONENT INSPECTION

EE308E98

1. IG Key "OFF", Engine "OFF".

2. Disconnect Lambda sensor connector.

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

SPECIFICATION :

Temperature ()

Heater resistance

Temperature ()

Heater resistance

Heater OperationFre-

Q) Q) quency
20 9.2 400 17.7
100 10.7 500 19.2
100 Hz
200 13.1 600 20.7
300 14.6 700 22.5

4. Is the measured resistance within the specification?

YES

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0031.
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DTC TROUBLESHOOTING PROCEDURES FLB -97
IDTC P0047 VGT VACUUM MODULATOR CIRCUIT LOW

COMPONENT LOCATION  eze0s01c

= VGT Control Solenoid Valve
J/

GENERAL DESCRIPTION  esonz061

SLDFL6206L

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 data are 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  ecsessso

P0047 is set when "0"A is detected in VGT actuator control circuit for more than 1.0 sec. This code is due to open or short
to ground in VGT actuator circuit, or open in VGT actuator component.

DTC DETECTING CONDITION  e7sposso

Item Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions * IG Key "ON"
ThresholdValue ’ Shqrt to GND
e Wiring open
DiagnosticTime « 1 sec. * VGT actuator circuit
e VGT actuator component
Fuel Cut NO
EGR Off YES
Fail Safe
Fuel Limit YES
MIL OFF
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SPECIFICATION

E95DF07D

VGT actuator component

VGT actuator operating Hz

VGT actuator operating duty

resistance
14.7 ~ 16.1Q (20 ) 300Hz 75% atidle, decreases as accelerating

SCHEMATIC DIAGRAM  e2pessro

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ECM (CUD-K)
VGT (CUD61) 1 Terminal Connected to Function
(29 - valve Control 1 ECM CUD-K (29) Valve Control
X_HZ:XI 2 2 Main Relay Battery Voltage (B+)
»  Main Relay
[HARNESS CONNECTORS]
CUD-M
= = I

[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]
[ ] L ] | — ]
[30[29]28]27]26]25[24]23[22] 21 20] 19] 18] 17] 16|
[15[14]13]12h1fo] o8] 7]6[ 5[4 3] 2]1]
! [l l 1

= = L
CUD-K

lo4]93[92]91]o0]89[s8]87]86]85]84]83[82]81]80]79[78]77[76]75]74] 73] 3G
|72|71|70|69|68|67|66|65|64|63|62|61 60|59|58|57|56|55|54|53|52| 51|

VGT CONTROL SOLENOID VALVE

|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]2221]po Lo |18 [17[16]1514]13[12[11]10[ 9 [ 8] 7 | L2

ECM

SLDF27137L

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

DTC TROUBLESHOOTING PROCEDURES

021 62 99 92 92

FLB -99

SIGNAL WAVEFORM AND DATA  erorcsea

FE MR zev PR cHBS.AvU

FREQ: 383.82 H= DUTY: 25 %

MIN: 71.5mY AVE: 3.9V Had: 15.2 V

MIN:

FE MR zev PR cHBS5.8 VY

71.5ml AVE: 8.2V HaH: 15.2 V

-

s, a P ©

80 Tcoon Lcums o] [meon] [remu]

IFRE()

_m [zooM] [CURS | [MENO] | RECD] |MENU]

383.83 Hz DUTY: 54 X

Fig.1) VGT actuator output waveform at 75% duty. Duty decreases as boost pressure increases.

Fig.2) VGT actuator duty decreased at acceleration.

MONITOR SCANTOOL DATA  eosszses

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

2. Warm engine up to normal operating temperature.

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

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

SLDFL6208L

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

1.2 CURRENT DaATnA 3454
&
¥ |FUEL PRESSURE-TARGET 28.95 MPa
¥ FUEL PRESSURE HMEASURED 28.5 HPa
* AlR MASS PERCYLINDER 346. gzt
* |EGR ACTUATOR 6.8 %
¥ |ACCEL PEDAL SENSOR B.8
ERBOOST PRESSURE SENSOR 1661 hPa |f
* |UGT ACTUATOR 60.8 %
¥ |ENGINE SPEED SENSOR 34 rpn
¥
FIX FULL GRPH | | RCED

1.2 CURRENT DAThA

3499

W] o

*BOOST PRESSURE SENSOR hPa

a.8

168.8 UGT ACTUATOR

Jk\_\/ﬁ

™

[FI8 |

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

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

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

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

3. Is the problem found?
YES
Repair the trouble causing part and go to "Verification of Vehicle Repair".

Go to "Power Circuit Inspection"”.

POWER CIRCUIT INSPECTION  e2zrsezc
1. 1G Key "OFF", Engine "OFF".

2. Disconnect VGT actuator connector.

3. IG Key "ON".

4. Measure the voltage of VGT actuator terminal 2 .

Specification : 11.5V~13.0V

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

Repair E/R JUNCTION BOX 15A SNSR3 FUSE and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  errssase

1. Check monitoring voltage in control circuit
1) 1G Key "OFF", Engine "OFF".
2) Disconnect VGT actuator connector.

3) IG Key "ON".
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DTC TROUBLESHOOTING PROCEDURES FLB -101

4) Measure the voltage of VGT actuator terminal 1 .

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection".

When voltage is not detected : Go to "2. Check open in control circuit" as follows.
When high voltage is detected : Repair short to battery 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 1and ECM connector (CUD-K) terminal 29.

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  e7sg2s00
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 terminal 2.

Specification : 14.7 ~ 16.1Q (20 )
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SLDFL6212L

4) Is VGT actuator component resistance within the specification?
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) IG Key "ON", Engine "ON".
2) Check that VGT actuator operating duty is 75% after warming engine up.
3) Check if vacuum generates after disconnecting VGT valve vacuum hose.

4) Check if vacuum generates when decelerating after rapid acceleration (VGT actuator operating duty 45%).

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

5) Does vacuum state changes correctly depending on the change of VGT actuator operating duty?
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  e7sorss

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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DTC TROUBLESHOOTING PROCEDURES FLB -103

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 P0048 VGT VACUUM MODULATOR CIRCUIT HIGH

COMPONENT LOCATION  eepacsee

Refer to DTC P0047.

GENERAL DESCRIPTION  ecri0000

Refer to DTC P0047.

DTC DESCRIPTION  epsacase

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  esesossc

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions ¢ |G Key "ON"
ThresholdValue e Short to battery
DiagnosticTime * 1 sec. « VGT actuator circuit
Fuel Cut NO e VGT actuator component
EGR Off YES
Fail Safe
Fuel Limit YES
MIL OFF

SPECIFICATION  eiceasss

VGT actuator component
resistance

VGT actuator operating Hz

VGT actuator operating duty

14.7 ~ 16.1Q (20 )

300Hz

75% atidle, decreases as accelerating

SCHEMATIC DIAGRAM  eecazsar

Refer to DTC P0047.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0047.

E4E6ED28

MONITOR SCANTOOL DATA  coiesose

Refer to DTC P0047.

TERMINAL AND CONNECTOR INSPECTION  e7oesezs

Refer to DTC P0047.
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DTC TROUBLESHOOTING PROCEDURES FLB -105

POWER CIRCUIT INSPECTION  eos7aeno
1. 1G Key "OFF", Engine "OFF".

2. Disconnect VGT actuator connector.

3. IG Key "ON".

4. Measure the voltage of VGT actuator terminal 2 .

Specification : 11.5V~13.0V

5. Is the measured voltage within the specification?
YES

Go to "Control Circuit Inspection”.

Repair E/R JUNCTION BOX 15A SNSR3 FUSE and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  esea93co
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 VGT actuator terminal 1 .

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection”.

When voltage is not detected : Go to "2. Check open in control circuit" as follows.
When high voltage is detected : Repair short to battery 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 1and ECM connector (CUD-K) terminal 29.

Specification : Continuity ( below 1.0Q )

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

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

COMPONENT INSPECTION  esoa1139
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 terminal 2.

Specification : 14.7 ~ 16.1Q (20 )

SLDFL6212L
4) Is VGT actuator component resistance within the specification?
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 75% after warming engine up.
3) Check if vacuum generates after disconnecting VGT valve vacuum hose.

4) Check if vacuum generates when decelerating after rapid acceleration (VGT actuator operating duty 45%).

Specification :
VGT actuator duty 76% : vacuum generates
VGT actuator duty 45% : vacuum does not generate
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DTC TROUBLESHOOTING PROCEDURES FLB -107

5) Does vacuum state changes correctly depending on the change of VGT actuator operating duty?
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  ecrsasa

Refer to DTC P0047.
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FLB -108 FUEL SYSTEM
IDTC P0069 BOOST PRESSURE SENSOR CIRCUIT MALFUNCTION

COMPONENT LOCATION  esoocasa

BPS & IATS #2 //
7/

GENERAL DESCRIPTION  ersaaice

SLDFL6213L

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  esrs0ss

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 3 sec. This code is due to abnormal output characteristic of
BPS component.

DTC DETECTING CONDITION  eersocss

ltem Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring
IG Key "ON"/Afterrun (below 100RPM)

Enable Conditions

« |Boost pressure - Atmospheric pressure|

ThresholdValue is above 300hpa.
DiagnosticTime » 3 sec. » BPS circuit
« BPS component
Fuel Cut NO
. EGR Off YES « Boost pressure is fixed
Fail Safe —
Fuel Limit YES at 900 hpa.
MIL OFF
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DTC TROUBLESHOOTING PROCEDURES FLB -109
SPECIFICATION  e2pssaps
Pressure [Kpa] 20 100 190 250
Outpur voltage [V] 0.4+0.077 1.878+0.063 3.541+0.063 4.650+0.077
SCHEMATIC DIAGRAM  Eerocsnss
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
BPS & IATS #2 (CUD39) ECM (C433-M)
_|Z [53 - IATS #2 Signal Terminal Connected to Function
4 '|: 1 ECM CUD-M (40) BPS Signal
123 - GND 2 ECM CUD-M (13) | Reference Voltage (+5V)
<——|ZP 2 [13 - Reference Voltage (+5V) 3 ECM CUD-M (53) IATS #2 Signal
1 [40 - BPS Signal 4 ECM CUD-M (23) Sensor ground
[HARNESS CONNECTORS]
CUD-M
H

0e6dn
]

s

CUD39

BPS & IATS #2

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

1418]12i1fiof o8 7[6[5[4[3]2
! 1 [l [

1]

=l

=
CUD-K

[o4]93]92]01]o0]so]88]s7][86]85]84]s3[82[81]80[7o[78] 77[76]75[74] 73]

[72]71]70l69l68]67|666564]63]62[61]60[59[58[57[56[55[54[53[52] 51
[ J L J J L ]

[50]a0]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 2019181 7[16[15]14[13[12]11]10[ 9[8[ 7|

ECM
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FLB -110 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esisuss

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

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

SLDFL6282L

MONITOR SCANTOOL DATA  esreirs

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 PRESS. SENSOR" parameter on the Scantool.

Specification : 1000hpa = 100hpa(VGT actuator : 75%) at idle

1.2 CURRENT DATA 3454 1.2 CURRENT DATA
A 3499 | ¥BOOST PRESSURE SENSOR  hPa
% |[FUEL PRESSURE-TARGET 28.5 MPa
* |[FUEL PRESSURE MEASURED 28.5 MPa h
% |[AIR MASS PERCYLINDER 346, Ing /st
* |[EGR ACTUATOR 6.8 % 8
% |ACCEL PEDAL SENSOR 8.8 % 188.8 | UGT ACTUATOR %
M BOOST PRESSURE SENSOR 1681 hPa |
* [UGT ACTUATOR 68.8 % J\/\’\/ﬁ
% |[ENGINE SPEED SENSOR 794 rpnm
Y 8.8
[FIR | [FULL| |GRPH| [RCRD| [FIx |

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

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

SLDFL6283L
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DTC TROUBLESHOOTING PROCEDURES FLB -111

TERMINAL AND CONNECTOR INSPECTION  erieorer

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 "Component Inspection ".

POWER CIRCUIT INSPECTION  Eesarses

1. 1G Key "OFF", Engine "OFF".
2. Disconnect BPS connector.
3. IG Key "ON".

4. Measure the voltage of BPS connector terminal 2.

Specification : 4.8V~5.1V

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

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

SIGNAL CIRCUIT INSPECTION  epsesoae

1. Check signal circuit voltage
1) 1G Key "OFF", Engine "OFF".
2) Disconnect BPS connector.

3) IG Key "ON".
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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) 1G 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) |s 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  e42a32r0
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?
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
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1) IG Key "OFF", Engine "OFF".

2) Connect Scantool to Data Link Connector (DLC).

3) IG Key "ON".

4) Monitor "ATMOSPHERIC PRESSURE" and "BOOST PRESSURE SENSOR" parameters on scantool.

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

Specification : 1013hpa £ 100hpa(VGT actuator : approx. 76%) at idle

1.2 CURRENT DATA 34/54 1.2 CURRENT DATA
i 3499 | %BOOST PRESSURE SENSOR  hPa
% |[FUEL PRESSURE-TARGET 28.5 MPa
% [FUEL PRESSURE MEASURED 28.5 MPa M
% |AIR MASS PERCYLINDER 346.9ng /st
* |[EGR ACTUATOR 6.8 % a
¥ |[ACCEL PEDAL SENSOR 8.8 X 1686.8 VST acCTUATOR s
A B00ST PRESSURE SENSOR 1881 hPa |fm
* |UGT ACTUATOR 68.8 % J\/\f
% |[ENGINE SPEED SENSOR 794 rpn
Y 0.8
[FI1x | [FULL| |GRFH| |RCRD | [FIX |

Figl) Monitor "BOOST PRESSURE SENSOR" parameter on the Scantool at idle after warming engine up.
1013+100hpa(approx. 1 atm) is correct value.

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

SLDF27506L
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  ezs01sr0

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 TROUBLESHOOTING PROCEDURES FLB -115

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

COMPONENT LOCATION  eocasenc

i

=

ure ) FTS

JReguatorvale /N WLE, NC /P

SLDFL6214L

GENERAL DESCRIPTION  ecarsror

As inputted rail pressure sensor signal, ECM of Commom rail diesel engine controls fuel press. regulator valve(FPR-
intergrated with high press. pump) and rail pressure regulator valve(RPR-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 shuts engine down 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). RPRYV 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  epcspera

P0087 is set when 1) rail pressure is below target rail pressure by more than 200~150at RPRV operating condition OR
2) RPRYV current value increases more than 80mA comparing with the target value at RPRV operating condition OR 3)
Rail pressure is below minimum limiting value(50~280bar) at RPRV operating condition. - 0.3 sec.. 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 pressure sensor.
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FUEL SYSTEM

DTC DETECTING CONDITION  eveerier

Item

Detecting Condition

Possible Cause

DTC Strategy

* Voltage monitoring

Enable Conditions

« Engine running

ThresholdValue

¢ Rail pressure is below target rail pressure by more

than 200~150at RPRV operating condition. - 0.8 sec.

¢ RPRYV current value increases more than
80mA comparing with the target value at RPRV
operating condition. - 0.8 sec.

* Rail pressure is below minimum limiting
value(50~280bar) at RPRV operating
condition. - 0.3 sec.

DiagnosticTime

* Refer to threshold Value.

Fail Safe

Fuel Cut NO
EGR Off NO
Fuel Limit YES

MIL ON

* Fuel press. regulator valve
(close stuck)

« Rail pressure regulator valve
(open stuck)

* Rail pressure sensor
(Output fixed at low
voltage line)

MONITOR SCANTOOL DATA  epecrais

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

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

RAIL PRESS. REGULATOR1 : 17 + 5%

INJ. PUMP REGULATOR : 35 + 5%

WWW.DIGITALKHODRO.COM
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FLB -117

1.2 CURBRENT DAThA

A4.-54

F

* |[FUEL PRESSURE-TARGET 28.5 MPa |m
J FUEL PRESSURE HEASURED 255 iPa |
* |[FUEL PRE.S/POINT VALUE 8.3 HPa
» |RAIL PRESS. REGULATOR1 22.7 ¥
> |INJ. PUMP REGULATOR 38.8 ¥
* |AIR MASS PERCYLINDER  346.9mg/st
* |[ENGINE SPEED SENSOR 794 rpn

EGR ACTUATOR

Y
|FI¥ | [FULL| |GRPH| |RCRD]

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

SLDFL6438L

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

2. Monitoring rail pressure data at acceleration(loading condition).

1
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", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" param-

eter on the Scantool.

SPECIFICATION

Idle(without load)

Accelerating(stall test)

Diagnosis

INJ. PUMP REGULATOR 35 £+ 5% 38 £+ 5% duty decreases
FUEL PRESSURE .
MEASURED 28 + 5 Mpa above 75 Mpa press. increases
RAIL PRESS. o o .
REGULATOR1 17 + 5% 45 + 5% duty increases

WWW.DIGITALKHODRO.COM
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FLB -118 FUEL SYSTEM
1.2 CURRENT DATA 1.3 1.2 CURRENT DATaA 1.3
INJ. IPUHP REGULATOR 16868 .8 INJ. PUMF REGULATOR 1686 .8
e . - PB4 =z L, | . P29 =
0.0 B.a
FUEL PRESS 154.8 FUEL FPRESS.- 158 .8
/ 9.4 HPa 144.7 HPa
SRR B.6 B.0
RAIL PRESS.REGULATOR 1646 .8 RAIL PRESS.REGULATOR 1686 .8
f_ﬂf——\\_za B x «—//E 8.2
T B.8 _\\_a .8
[F1x | [F1x |

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

SLDFL6439L

(L] NOTE

The waveform of fuel metering unit installed at high pressure pump(fuel detecting MPROP) shows 38% duty at idle,
duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of current.
— Fuel delivered to common rail increases as current drops.

The waveform of rail pressure control valve installed at common rail shows 19% duty at idle, duty rises to approx.

48% at acceleration to raise rail pressure. Duty rise means the increase of current.
- If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.

VERIFICATION OF VEHICLE REPAIR eorenso

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 TROUBLESHOOTING PROCEDURES FLB -119

DTC P0088 RAIL PRESSURE MONITORING-MAXIMUM PRESSURE
EXCEEDED

COMPONENT LOCATION  ecsanoe

Refer to DTC P0087.

GENERAL DESCRIPTION  erarreic

Refer to DTC P0087.

DTC DESCRIPTION  essosess

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

DTC DETECTING CONDITION  esooescr

Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions e Engine running
« Rail pressure is above target rail pressure by more
than 250bar at PPRV operating condition.- 2 sec.
ThresholdValue « RPRV current value arrives at lower limit (330mA) * Fuel press.regulator valve
at RPRV operating condition. - 2 sec. (open stuck)
+ Rail pressure is above upper limit value(1750bar) * Rail pressure regulator valve
at PPRV operating condition. - 0.24 sec. (close stuck)
. — * Rail pressure sensor
DiagnosticTime » Refer to threshold Value. (Output fixed at low
Fuel Cut NO voltage line)
. EGR Off NO
Fail Safe —
Fuel Limit YES
MIL ON

MONITOR SCANTOOL DATA  eeseseor

Refer to DTC P0087.

VERIFICATION OF VEHICLE REPAIR  essp2287

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

COMPONENT LOCATION  eorasase

Rail Pressure 7
/ Regulator Valve /

SLDFL6215L

GENERAL DESCRIPTION  escrocsr

Rail press. regulator valve(RPR) is installed in common rail and controls common rail pressure fast as regulating returning
quantity of fuel which is delivered to common rail when fast rise of rail pressure is required like the moment of turning
engine ON or when fast relief of pressure is required like at the point of deceleration.The lower 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  eopiseca

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

DTC DETECTING CONDITION  ecisseen

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG Key "ON"
ThresholdValue e Short to battery (control circuit of rail
pressure control valve)
DiagnosticTime * 0.22 sec. * RPRV circuit
* RPRV component
Fuel Cut YES
) EGR Off NO
Fail Safe
Fuel Limit NO
MIL ON
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SPECIFICATION  eapssors

rail pressure control valve resistance Operating frequancy
3.42 ~ 3.78Q (20 ) 1000Hz(1KHz)
SCHEMATIC DIAGRAM  eabsaise
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
RAIL PRESSURE ECM (CUD-M)
REGULATORZVALVE(CUD?’4) Terminal Connected to Function
54 - Valve Control 1 ECM CUD-M (4) Battery Voltage (B+)
X‘E‘IZ:XI 1 2 ECM CUD-M (34) Valve Control
E - Power Supply
[HARNESS CONNECTORS]
— CUD-M ~

RAIL PRESSURE REGULATOR VALVE

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]1312h1fo] o8] 7]6[ 5[4 [3]2]1]
! [l 1 1

=

= L

CUD-K

[04]93[92]01]o0[89[88]87]86[85]84]83]

82[s1[8o[79[78[77]76[75[74[ 73]

[72[72]70[69]68[67[6665[64]63[62[6 1
[ J L ]

6
60[59]5857/565554]5352] 51 |
] ] 4

[50]a9]48]a7]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]20[19]18[17

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

ECM
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SIGNAL WAVEFORM AND DATA

EA323A81

FR [N s.ev (JEEE CcHBA.S5V FRE [} s.ev (S CHBA.S5V
MIN:-784.9mU AVE: 11.3 U HMaX: 14.7 U MIN:-283.6nU AVE: 6.9 U HNAX: 14.9 U

1.11 KHz  DUTY: 49 X

FREQ: 1.11 KH= DUTY: 78 % FREQ:

lﬁ Iiooﬁl |'cu1'13 |'|r11'3n-::-'| IﬁEdnl '| HENU '|
Fig.1) Waveform of rail pressure control valve at idle. It shows approx. 20% duty.

Fig.2) Waveform of rail pressure control valve as accelerating. Approx. 50% duty is outputted as engine load increases.
(When rail pressure increases as accelerating, rail pressure control valve duty(current) rises.)

]ﬁ Iéooﬁl |'cu1'13 |'|r11'3n-::-'| IﬁEénl '| HENU '|

SLDFL6216L

MONITOR SCANTOOL DATA

E744806E

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

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

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
INJ. PUMP REGULATOR 38 + 5% 32 + 5% duty decreases
FUEL PRESSURE .
MEASURED 28.5 £ 5 Mpa 145 + 10 Mpa press. increases
RAIL PRESS. o 0 .
REGULATOR1 19 + 5% 48 + 5% duty increases
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DTC TROUBLESHOOTING PROCEDURES FLB -123
1.2 CURRENT DATA 1/3 1.2 CURRENT DATA 13
INJ.PUMP REGULATOR 166 .8 INJ.PUMP REGULATOR 166 .9
e buse = eene B 2 . | - pB2.9 x
p.a p.a
FUEL 156.8 FUEL PRESS.” | 156 .9
29.4 MPa 144.7 MPa
il p.0 p.0
RAIL PRESS.REGULATOR 168.8 RAIL PRESS.REGULATOR 168 .9
/Jf———\\_za.a % | e 48.2
] B.8 _\‘_B.B
[F1x | [FIx |

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

SLDFL6291L

[LJ|NoTE
The waveform of fuel metering unit installed at high pressure pump(fuel detecting MPROP) shows 38% duty at idle,

duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of current.
- Fuel delivered to common rail increases as current drops.

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

TERMINAL AND CONNECTOR INSPECTION  esssoepn

1.

3.

WWW.DIGITALKHODRO.COM

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”.
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POWER CIRCUIT INSPECTION  essi7ara
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 RPRV connector terminal 1 and ECM connector (CUD-M) terminal 4 and go to "Verification
of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eocciieo
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) IG Key "OFF", Engine "OFF".
2) Disconnect RPRV connector and ECM connector.

3) Check continuity between RPRV connector terminal 2 and ECM connector(CUD-M) terminal 34.

Specification : Continuity ( below 1.0Q )
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4) Is the measured resistance within the specification?
M =S
Repair short to ground in RPRYV control circuit and go to "Verification of Vehicle Repair".

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

COMPONENT INSPECTION  erascsce

1. 1G Key "OFF", Engine "OFF".
2. Disconnect RPRV connector.

3. Measure resistance between RPRV component terminal 1 and terminal 2.

Specification : 3.42 ~ 3.78Q (20 )

SLDFL6220L

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  eossosss

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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DTC TROUBLESHOOTING PROCEDURES FLB -127
IDTC P0091 RAIL PRESSURE REGULATOR VALVE CIRCUIT LOW

COMPONENT LOCATION  esasarss

Refer to DTC P0089.

GENERAL DESCRIPTION  eessciso

Refer to DTC P0089.

DTC DESCRIPTION  esepiess

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  eszezrr0

ltem Detecting Condition Possible Cause

DTC Strategy ¢ Voltage monitoring
IG Key "ON"
Short to GND - 0.22 sec.

Enable Conditions

TR ovalle « Wiring open - 0.28 sec.
DiagnosticTime + Refer to threshold Value. * RPRV circuit
* RPRV component
Fuel Cut YES
EGR Off NO
Fail Safe
Fuel Limit NO
MIL ON

SPECIFICATION  emzo7e

rail pressure control valve resistance Operating frequancy

3.42 ~ 3.78Q (20 ) 1000Hz(1KHz)

SCHEMATIC DIAGRAM  epsssaeo

Refer to DTC P0089.

SIGNAL WAVEFORM AND DATA  eceosess

Refer to DTC P0089.

MONITOR SCANTOOL DATA  esscass

Refer to DTC P0089.
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TERMINAL AND CONNECTOR INSPECTION  esssroan

Refer to DTC P0089.

POWER CIRCUIT INSPECTION  eoscsia
1. 1G Key "OFF", Engine "OFF".

2. Disconnect RPRV connector.

3. 1G 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 RPRV connector terminal 1 and ECM connector (CUD-M) terminal 4 and go to "Verification
of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  esorcenc
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) IG Key "OFF", Engine "OFF".

2) Disconnect RPRV connector and ECM connector.
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3) Check continuity between RPRV connector terminal 2 and ECM connector(CUD-M) terminal 34.

Specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

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

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

COMPONENT INSPECTION  eosprocs

1. 1G Key "OFF", Engine "OFF".
2. Disconnect RPRV connector.

3. Measure resistance between RPRV component terminal 1 and terminal 2.

Specification : 3.42 ~ 3.78Q (20 )

SLDFL6220L

4. Is the measured resistance within the specification?

=S

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  eozseses

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

COMPONENT LOCATION  eo0s0ac

Refer to DTC P0089.

GENERAL DESCRIPTION  es2sans2

Refer to DTC P0089.

DTC DESCRIPTION  essaszes

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  eeesess2

Item Detecting Condition Possible Cause

DTC Strategy * \oltage monitoring
Enable Conditions ¢ |G Key "ON"

e Short to battery (power circuit in rail pressure

ThresholdValue
regulator valve)
DiagnosticTime » 0.28 sec. * RPRV circuit
* RPRV component
Fuel Cut YES
EGR Off NO
Fail Safe
Fuel Limit NO
MIL ON

SPECIFICATION  essepss2

rail pressure control valve resistance Operating frequancy

3.42 ~ 3.78Q (20 ) 1000Hz(1KHz)

SCHEMATIC DIAGRAM  kcsissea

Refer to DTC P0089.

SIGNAL WAVEFORM AND DATA  esssreoc

Refer to DTC P0089.

MONITOR SCANTOOL DATA  cosssss

Refer to DTC P0089.
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TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0089.

POWER CIRCUIT INSPECTION  ese2ses2

1. 1G Key "OFF", Engine "OFF".
2. Disconnect RPRV connector.
3. IG Key "ON".

4. Measure the voltage of RPRV connector terminal 1.

E45A58BA

Specification : 11.5V~13.0V

5. Is the measured voltage within the specification?

=S

Go to "Control Circuit Inspection”.

Repair open between RPRV connector terminal 1 and ECM connector (CUD-M) terminal 4 and go to "Verification

of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  esi7a083
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) IG Key "OFF", Engine "OFF".

2) Disconnect RPRV connector and ECM connector.

WWW.DIGITALKHODRO.COM
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3) Check continuity between RPRV connector terminal 2 and ECM connector(CUD-M) terminal 34.

Specification : Continuity ( below 1.0Q )

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

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

COMPONENT INSPECTION  ezraza60

1. 1G Key "OFF", Engine "OFF".
2. Disconnect RPRV connector.

3. Measure resistance between RPRV component terminal 1 and terminal 2.

Specification : 3.42 ~ 3.78Q (20 )

SLDFL6220L
4. Is the measured resistance within the specification?

=S

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  essoise

Refer to DTC P0089.
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DTC TROUBLESHOOTING PROCEDURES FLB -133
[DTC P0097 INTAKE AIR TEMPERATURE SENSOR 2 CIRCUIT LOW INPUT |

COMPONENT LOCATION  e7sa7780

Y et )

GENERAL DESCRIPTION  ezs63030

SLDFL6213L

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  esroerar

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

DTC DETECTING CONDITION  eseacsee

Item Detecting Condition Possible Cause
DTC Strategy « Voltage monitoring
Enable Conditions * IG Key "ON"
ThresholdValue * Output signal below minimum value( below 73mV )
DiagnosticTime * 2.0 sec. « IATS circuit
Fuel Cut NO * IATS component
EGR Off NO
Fail Safe — « Air temp. fixed at 28
Fuel Limit NO
MIL OFF
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SPECIFICATION  eaperees

Temp. -40 -20 0 20
Resistance 35.14 ~ 43.76KQ 12.66 ~ 15.12KQ 5.12 ~ 5.89KQ 2.29 ~ 2.55KQ
Temp. 40 60 80
Resistance 1.10 ~ 1.24KQ 0.57 ~ 0.65KQ 0.31 ~ 0.37KQ
SCHEMATIC DIAGRAM  esozzsee

[CIRCUIT DIAGRAM]
BPS & IATS #2 (CUD39)

[CONNECTION INFORMATION]

ECM (C433-M)

n5dn

=]

Bl

=]

()

=)

YV
G/LIG/

_|Z 3 [53 - IATS #2 Signal Terminal Connected to Function
—
4 1 ECM CUD-M (40) BPS Signal
[23 - GND
— 2 ECM CUD-M (13) | Reference Voltage (+5V)
2 -
<__|ZP E3 - Reference Voltage (+5V) 3 ECM CUD-M (53) IATS #2 Signal
1 ) 4 ECM CUD-M (23 Sensor ground
EO - BPS Signal @3) 9
[HARNESS CONNECTORS]
CUD-M
=1 =1 I
u u

[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|

1]

[15[14]13]12hi1fpo] o8] 7]6[ 5[4 ]3] 2
1 [l [l [

= = U

CUD-K

CUD39

BPS & IATS #2

[04]o3]92[01]00[s9]88]87[86[85[84]83

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

[72]71]70]69]68]67[6665[64|63[62[61]
1 J ]

60/59[58]57]56(55[54]53[52] 51|
J L ]

1
[50ao]48[a7|46las]a4las]42]41|40[39

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

[28]27]26]25[24]23[22]21 20191817

16[1514[13]12[11]10[ 9[8[ 7 |

ECM
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DTC TROUBLESHOOTING PROCEDURES FLB -135

SIGNAL WAVEFORM AND DATA  essaeros

| [EBE) [zoon] [curs ] [MEmo] [RECD] [MENU]

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

SLDFL6221L

MONITOR SCANTOOL DATA  earsoiec

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

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

specification : current intake air temperture is displayed.

1.2 CURRENT DATA 13-54
F

FUEL PRESSURE MEASURED 28.5 HPa
RAIL PRESS. REGULATOR1 22.7 %

AIR MASS PERCYLINDER 346. Ing =t
EGRE ACTUATOR 6.8 %
WATER TEHNF.SENSOR 92.7 *C
ENGINE SPEED SENSOR 794 rpn
BOOST PRESSURE SEMSOR

X X X X X X X

¥

[FI% | |FULL | [GRPH| [RCRD |

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

SLDFL6222L

TERMINAL AND CONNECTOR INSPECTION  earsosco

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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FLB -136 FUEL SYSTEM

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 "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  ersoae20
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?

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?

YES
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DTC TROUBLESHOOTING PROCEDURES FLB -137

Go to"Component Inspection”.

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

COMPONENT INSPECTION  esseeese
1. IG Key "OFF", Engine "OFF".
2. Disconnect BPS connector.

3. Measure resistance between BPS component terminal 3 and terminal 4.

SPECIFICATION :

Temp. -40 -20 0 20
Resistance 35.14 ~ 43.76KQ 12.66 ~ 15.12KQ 5.12 ~ 5.89KQ 2.29 ~ 2.55KQ
Temp. 40 60 80
Resistance 1.10 ~ 1.24KQ 0.57 ~ 0.65KQ 0.31 ~ 0.37KQ
= = B

SLDFL6225L

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  espscrrr

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.
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FLB -138 FUEL SYSTEM

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 TROUBLESHOOTING PROCEDURES FLB -139
[DTC P0098 INTAKE AIR TEMPERATURE SENSOR 2 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  e7163056

Refer to DTC P0097.
GENERAL DESCRIPTION  &4223006

Refer to DTC P0097.

DTC DESCRIPTION  eerracee

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  eessores

Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions * |G Key "ON"
ThresholdValue ¢ Qutput signal above maximum value( above 4965mV )
DiagnosticTime * 2.0 sec. « |ATS circuit
Fuel Cut NO * |ATS component
EGR Off NO
Fail Safe — e Air temp. fixed at 28
Fuel Limit NO
MIL OFF

SPECIFICATION  eeo79233

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

SCHEMATIC DIAGRAM  esad445a

Refer to DTC P0097.

SIGNAL WAVEFORM AND DATA  eonaszss

Refer to DTC P0097.

MONITOR SCANTOOL DATA  esaicerr

Refer to DTC P0097.
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TERMINAL AND CONNECTOR INSPECTION  esssozs2

Refer to DTC P0097.

SIGNAL CIRCUIT INSPECTION  essossns

1. Check signal circuit voltage

1)
2)
3)

4)

IG Key "OFF", Engine "OFF".
Disconnect BPS connector.
IG Key "ON".

Check the voltage of BPS connector terminal 3.

Specification : 4.8V~5.1V

5)

Is the measured voltage within the specificaiton?
=S

Go to "Ground Circuit Inspection".

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

2. Check open in signal circuit

1)

2)

IG Key "OFF", Engine "OFF".

Disconnect BPS connector and ECM connector.

3) Check continuity between BPS connector terminal 3 and ECM connector (CUD-M) 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)
2)
3)

4)

IG Key "OFF", Engine "OFF".
Disconnect BPS connector and ECM connector.
IG Key "ON".

Check the voltage of BPS connector terminal 3.
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DTC TROUBLESHOOTING PROCEDURES FLB -141

Specification : 0.0V~0.1V

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

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

Go to "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  epzaisa

1. 1G 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 terminal 4. [ TEST "B" ]
(terminal 3 : Check + prove , terminal 4 : Check - prove )

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

6. Is the measured voltage within the specification?
YES

Go to "Component Inspection”.

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

COMPONENT INSPECTION  evorrsrc
1. IG Key "OFF", Engine "OFF".
2. Disconnect BPS connector.

3. Measure resistance between BPS component terminal 3 and terminal 4.

SPECIFICATION :

Temp. -40 -20 0 20
Resistance 35.14 ~ 43.76KQ 12.66 ~ 15.12KQ 5.12 ~ 5.89KQ 2.29 ~ 2.55KQ
Temp. 40 60 80
Resistance 1.10 ~ 1.24KQ 0.57 ~ 0.65KQ 0.31 ~ 0.37KQ
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FLB -142 FUEL SYSTEM

SLDFL6225L

4. |s 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 eseon12e

Refer to DTC P0097.
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DTC TROUBLESHOOTING PROCEDURES FLB -143

DTC P0101 MASS OR VOLUME AIR FLOW CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ersnsses

8N [

J

= ’
AT
=

SLDFL6228L

GENERAL DESCRIPTION  eozscenc

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.

(L 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,
NOXx decreases because there is no supplementary oxygen to react with nitrogen.

DTC DESCRIPTION  esai7o7e

P0101 is set when Air mass ratio(real/threshold) above 1.36 or below 0.78 is detected for more than 7 sec..
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DTC DETECTING CONDITION e

3743974

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions « Engine running
» Air mass ratio(real/threshold) is above
Thresholdvalue 1.36 or below 0.78
DiagnosticTime « 7 sec. * MAFS circuit
« MAFS component
Fuel Cut NO
EGR Off YES
Fail Safe
Fuel Limit YES
MIL ON

SPECIFICATION  ezons233

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

8 1.97 +3

10 2.01 2.01 12

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

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLB -145

SCHEMATIC DIAGRAM  ercaizen

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS #1 (CUD27) ECM (CUD-K)
Terminal Connected to Function
IATS 3
—E [89 - IATS #1 Signal 1 (10|,S ElCPLj’VFVErSE) Battery Voltage (B+)
2 ECM CUD-M (44) Sensor Ground
ECM (CUD-M) -
2 — 3 ECM CUD-K (89) IATS #1 Signal
_E 144 - GND 4 ECM CUD-M (37) Sensor power
|| 5 EZ - MAFS Signal 5 ECM CUD-M (42) MAFS Signal
A 4
— E? - Sensor power
1
IG 1 Power (10A ECU FUSE)
[HARNESS CONNECTORS]
CUD-M
! ! M
u u

[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] 19181 7] 16]

— [15]14[13[12hi1fi0[ 9] 8[7[6] 5] 4321 ]
[l [l [ ]
(XD =5 e
N NN AN
_ CUD-K
CubD27 a

[04]93]92]01]e0[Bo|88[87[86[85[84[83[82[81[80[79[78]77[76]75[74] 73] 5T

MAFS & IATS #1 72]71]70]69]68]67[66]65]64|6 3626 1[60]59]58[57]56|55[54]53]52] 51
C— 1 1 [ 1 43

s0l49[48[47]46[45[4]43][42]41]40[39[38]37[36[35[34]33[32[31]30] 29
[28[27]26]25]24|23[p2[2 12010 18|17 [16[15 14 ]13]12iafio] o8] 7 | L2 1L

ECM

SLDF27123L
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SIGNAL WAVEFORM AND DATA

EBE2FCB4

FREQ: 1.85 KHz  DUTY: 48 %

FR [ 2.0V (S CHEA.5V FR B.Z2mnS CHBB.5UV
MIN: 391.8mVU AVE: 2.5 U HMAX: 5.1V MIN: 391.8mU AUE: 2.5 U HMAX: 5.1 U

FREQ: Z.38 KH=

DUTY: 48 %

_m Iiooﬁl |.CU1.=IS |'|r11'3r10'| IﬁEdDI '| HENU '| |

m Iéooﬁl |'cu1'13 |'|r1f:r10'| IﬁEdnl '| HEIHU.|

Fig.1) MAFS signal waveform at IG KEY "ON". It shows digital signal of 50% duty, 1.8KHz.
Fig.2) MAFS signal waveform at idle(830RPM, EGR actuator duty 9.4%, air flow for each cylinder 340mg/st).
It shows digital signal of 50% duty, 2.0~2.5KHz.

SLDFL6229L

M NOTE

Signal frequency increases as RPM rises.

MONITOR SCANTOOL DATA

EDB1B030

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 (6% duty) at idle : 340mg/st + 50 mg/st
When EEGR actuator operates(50% duty) at idle : 200ms/st £ 50 mg/st
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DTC TROUBLESHOOTING PROCEDURES FLB -147
1.2 CURRENT DATA 12/54 1.2 CURRENT DATA 12/54
& &
x |FUEL PRESSURE-TARGET  28.5 MPa % |FUEL PRESSURE-TARGET  28.5 MPa
* [FUEL PRESSURE MEASURED 28.5 MPa | g * [FUEL PRESSURE MEASURED 28.5 MPa | g
* e AIR NASS PERCYLINDER  192.7mg/s
% |AIR TEMPERATURE SENSOR 38.6 °C % |AIR TEMPERATURE SENSOR 39.4 °C
% |EGR ACTUATOR 6.8 % % [EGR ACTUATOR 56.6 %
% |ACCEL PEDAL SENSOR 8.8 % % |ACCEL PEDAL SENSOR 8.8 %
% [ENGINE SPEED SENSOR 794 rpm % |[ENGINE SPEED SENSOR 794 rpn
CALCULAT . LOAD VALUE. CALCULAT . LOAD VALUE.
¥ ¥
[FIx | [FULL] [GRPH| |RCED| [FIx | [FULL] | GRPH| | RCED|

Fig.1) Check if "AIR MASS PER CYLINDER" output signal is 340mg/st £ 50mg/st without EEGR operation at warm idle
(EEGR actuator 6% duty)

Fig.2) Check if "AIR MASS PER CYLINDER" output signal is 200mg/st + 50mg/st with EEGR operation at warm idle
(EEGR actuator 50% duty)

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

SLDFL6230L

TERMINAL AND CONNECTOR INSPECTION  eosaszss

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  ecieseos

1. IG Key "OFF", Engine "OFF".

2. Disconnect MAFS connector.
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3. IG Key "ON".

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

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

5. Is the measured voltage within the specification?

YES

Go to "Signal Circuit Inspection”.

When output voltage is not detected at terminal 1 :

Repair open in 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 (CUD-M) terminal 37, and go to "Verification
of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  esrorass

1. IG Key "OFF", Engine "OFF".

2. Disconnect MAFS connector and ECM connector.

w

IG Key "ON".

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

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

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  eeairoo?

1. 1G Key "OFF", Engine "OFF".

2. Disconnect MAFS connector.

3. 1G Key "ON".

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

5. Measure the voltage between MAFS connector terminal 4 and terminal 2. [ TEST "B" ]
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DTC TROUBLESHOOTING PROCEDURES FLB -149

(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  esss0010

1. 1G 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. Letidle 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 4.4% duty is outputted 3 min. after rapid acceleration. )

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

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

Specification :
When EEGR actuator does not operate (5%) at idle : 410mg/st + 50 mg/st
EEGR When EEGR actuator operates(45%) at idle : 360mg/st £ 50 mg/st

11. Is output signal within the specification?
YES

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  esiops2e

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

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -150 FUEL SYSTEM

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 TROUBLESHOOTING PROCEDURES FLB -151
IDTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT

COMPONENT LOCATION  ecesront

Refer to DTC P0101.

GENERAL DESCRIPTION  esosesos

Refer to DTC P0101.

DTC DESCRIPTION 101764

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  eessecos

Iltem Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions e Engine running
ThresholdValue e Abnormal minimum output signal( below 1200Hz )
DiagnosticTime * 0.6 sec. « MAFS circuit
Fuel Cut NO ¢ MAFS component
Fail Safe EGR Off YES
Fuel Limit YES
MIL OFF

SPECIFICATION  escrcess

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

8 1.97 +3

10 2.01 2.01 12

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

SCHEMATIC DIAGRAM  eozep170

Refer to DTC P0101.

SIGNAL WAVEFORM AND DATA  exsanes0

Refer to DTC P0101.
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FLB -152 FUEL SYSTEM

MONITOR SCANTOOL DATA k26088

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  ecresses

Refer to DTC P0101.

POWER CIRCUIT INSPECTION  erercass
1. 1G Key "OFF", Engine "OFF".

2. Disconnect MAFS connector.

3. 1G Key "ON",

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

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

5. Is the measured voltage within the specification?

YES

Go to "Signal Circuit Inspection".

When output voltage is not detected at terminal 1 :

Repair open in 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 (CUD-M) terminal 37, and go to "Verification
of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  eissoss

1. Check signal circuit voltage
1) 1G Key "OFF", Engine "OFF".
2) Disconnect MAFS connector and ECM connector.
3) IG Key "ON".

4) Measure the voltage of MAFS connector terminal 5.

Specification : 4.8 ~ 5.1V

5) Is the measured voltage within the specification?

=S

Go to "Ground Circuit Inspection”.
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DTC TROUBLESHOOTING PROCEDURES FLB -153

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.

3) Check continuity between MAFS connector terminal 5 and ECM connector (CUD-M) 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) IG Key "OFF", Engine "OFF".
2) Disconnect MAFS sensor connector and ECM connector.

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

Specification : Discontinuity(Infinite Q )

4) Is the measured resistance within the specification?
YES

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  eoassons

1. 1G Key "OFF", Engine "OFF".

2. Disconnect MAFS connector.

3. 1G Key "ON".

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

5. Measure the voltage between MAFS connector terminal 4 and terminal 2. [ TEST "B" ]
(terminal 4 : Check + prove , terminal 2 : Check - prove )
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FLB -154 FUEL SYSTEM

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 resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION 21507

1. 1G 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. IG Key "ON", Engine "ON".

5. Letidle 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 4.4% duty is outputted 3 min. after rapid acceleration. )

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

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

Specification :
When EEGR actuator does not operate (5%) at idle : 410mg/st + 50 mg/st
EEGR When EEGR actuator operates(45%) at idle : 360mg/st £+ 50 mg/st

11. Is output signal within the specification?
YES

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  errinps

Refer to DTC P0101.
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DTC TROUBLESHOOTING PROCEDURES FLB -155
IDTC P0103 MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT

COMPONENT LOCATION  enossroz

Refer to DTC P0101.

GENERAL DESCRIPTION  ezs7arsc

Refer to DTC P0101.

DTC DESCRIPTION  eisar4sa

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  esrirosa

Iltem Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions e Engine running
ThresholdValue ¢ Abnormal maximum output signal( above 14100Hz )
DiagnosticTime * 0.6 sec. « MAFS circuit
Fuel Cut NO ¢ MAFS component
Fail Safe EGR Off YES
Fuel Limit YES
MIL OFF

SPECIFICATION  eis20840

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

8 1.97 +3

10 2.01 2.01 12

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

SCHEMATIC DIAGRAM  erasrses

Refer to DTC P0101.

SIGNAL WAVEFORM AND DATA  esnscir

Refer to DTC P0101.
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FLB -156 FUEL SYSTEM

MONITOR SCANTOOL DATA  easze003

Refer to DTC P0101.

TERMINAL AND CONNECTOR INSPECTION  escosars

Refer to DTC P0101.

POWER CIRCUIT INSPECTION  ersrcris
1. 1G Key "OFF", Engine "OFF".

2. Disconnect MAFS connector.

3. 1G Key "ON",

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

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

5. Is the measured voltage within the specification?

YES

Go to "Signal Circuit Inspection".

When output voltage is not detected at terminal 1 :

Repair open in 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 (CUD-M) terminal 37, and go to "Verification
of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  esosonas

1. Check signal circuit voltage
1) 1G Key "OFF", Engine "OFF".
2) Disconnect MAFS connector and ECM connector.
3) IG Key "ON".

4) Measure the voltage of MAFS connector terminal 5.

Specification : 4.8 ~ 5.1V

5) Is the measured voltage within the specification?

=S

Go to "Ground Circuit Inspection”.
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DTC TROUBLESHOOTING PROCEDURES FLB -157

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.

3) Check continuity between MAFS connector terminal 5 and ECM connector (CUD-M) 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) IG Key "OFF", Engine "OFF".
2) Disconnect MAFS sensor connector and ECM connector.

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

Specification : Discontinuity(Infinite Q )

4) Is the measured resistance within the specification?
YES

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  esssszpa

1. 1G Key "OFF", Engine "OFF".

2. Disconnect MAFS connector.

3. 1G Key "ON".

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

5. Measure the voltage between MAFS connector terminal 4 and terminal 2. [ TEST "B" ]
(terminal 4 : Check + prove , terminal 2 : Check - prove )
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FLB -158 FUEL SYSTEM

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 resistance
and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  es018e07

1. 1G 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. IG Key "ON", Engine "ON".

5. Letidle 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 4.4% duty is outputted 3 min. after rapid acceleration. )

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

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

Specification :
When EEGR actuator does not operate (5%) at idle : 410mg/st + 50 mg/st
EEGR When EEGR actuator operates(45%) at idle : 360mg/st £+ 50 mg/st

11. Is output signal within the specification?
YES

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  esscowrs

Refer to DTC P0101.
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DTC TROUBLESHOOTING PROCEDURES FLB -159
IDTC P0107 ATMOSPHERIC PRESSURE CIRCUIT LOW INPUT

COMPONENT LOCATION  eancerss

SLDFL6237L

GENERAL DESCRIPTION  ei7passp
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 1,000hpa when atmospheric sensor fails.

DTC DESCRIPTION  esrcorss

P0107 is set when the voltage below 0.25V - minimum output voltage of Atmospheric pressure sensor - is detected for
more than 5 sec. This code is due to fhe failure of the sensor inside of ECM.

DTC DETECTING CONDITION  eisrcose

Item Detecting Condition Possible Cause
DTC Strategy « Voltage monitoring
Enable Conditions * IG Key "ON"
ThresholdValue « When output voltage is below the minimum

value.(below 0.25V )
DiagnosticTime « 5 sec. * Atmospheric pressure

Fuel NG sensor (ECM component)
uel Cut
Fail Safe EGR Off YES e Atmospheric pressure
Fuel Limit YES is fixed at 1,000hpa.
MIL OFF

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

FLB -160

021 62 99 92 92

FUEL SYSTEM

SPECIFICATION  e1a0saro

1ATM IS SAME AS

hpa (hecto pascal) mb

mmHg

1013 1013

760

MONITOR SCANTOOL DATA  ecoossss

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

4. Monitor "ATMOSPHERIC PRESS. SNSR" parameter on the scantool.

Specification : Approx. 1 atm is displayed

1.2 CURRENT DaATA 1654
&

% |[FUEL PRESSURE MEASURED 28.2 MPa
% [RAIL PRESS. REGULATOR1 22.7 ¥
% |AIR MASS PERCYLINDER = 359.7mg/st|®
SJ6THOSPHERIC PRESS.SNSR 1001 hPa
% |ACCEL PEDAL SENSOR .8 %
% [BOOST PRESSURE SENSOR 1815 hPa
% [UGT ACTUATOR 68.8 %
% [ENGINE SPEED SENSOR 794  rpn
¥
[FIX | [FULL] |GRPH| [RCRD|

Fig 1) The atmospheric pressure where the vehicle is displayed. Atmospheric pressure decreases as vehicle going up to higher
altitude. The pressure at average level of sea surface is regarded as 1atm and, check if the pressure different from 1 atm

is displayed. ( 1 atm is correct pressure)

COMPONENT INSPECTION  &soon7oe

1. IG Key "OFF", Engine "OFF".

2. Disconnect ECM.

3. Replace ECM, check if abnormal operations disappear.

4. |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.
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DTC TROUBLESHOOTING PROCEDURES FLB -161

VERIFICATION OF VEHICLE REPAIR esaesoss

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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FLB -162 FUEL SYSTEM
IDTC P0108 ATMOSPHERIC PRESSURE CIRCUIT HIGH INPUT

COMPONENT LOCATION  essices

Refer to DTC P0107.

GENERAL DESCRIPTION  eses04a

Refer to DTC P0107.

DTC DESCRIPTION  eressons

P0108 is set when the voltage above 4.85V - maximum output voltage of Barometric pressure sensor - is detected for
more than 5 sec. This code is due to fhe failure of the sensor inside of ECM.

DTC DETECTING CONDITION  ecaroses

Item Detecting Condition Possible Cause

DTC Strategy * \oltage monitoring
Enable Conditions ¢ |G Key "ON"

e When output voltage is above the maximum
value. (above 4.85V)

DiagnosticTime « 5 sec. * Atmospheric pressure

ThresholdValue

Fuel Cut NO sensor (ECM component)
uel Cu
Fail Safe i YES » Atmospheric pressure
Fuel Limit YES is fixed at 1,000hpa.
MIL OFF

SPECIFICATION  ersess

1ATM IS SAME AS

hpa (hecto pascal) mb mmHg
1013 1013 760

MONITOR SCANTOOL DATA  eeseeren

Refer to DTC P0107.

COMPONENT INSPECTION  epaesoss

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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FLB -163

[LJ|NoTE

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

For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  enssceo

Refer to DTC P0107.
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FLB -164 FUEL SYSTEM
[IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT |

COMPONENT LOCATION  ezrepaia

SLDFL6228L

GENERAL DESCRIPTION  ewsarsac

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  e7ssserr

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  ecearois

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage Monitoring
Enable Conditions ¢ IG Key "ON"
ThresholdValue « When output signal is below the minimum
value ( below 73mV )
DiagnosticTime + 1.0 sec. * IATS circuit
Fuel C NG * |IATS component
uel Cut
. EGR Off NO « Intake air temperature
Fail Safe . :
Fuel Limit NO is considered as 50
MIL OFF
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DTC TROUBLESHOOTING PROCEDURES FLB -165
SPECIFICATION  eopasoss
Temp. -40 -20 0 20
Resistance 35.14 ~ 43.76KQ 12.66 ~ 15.12KQ 5.12 ~ 5.89KQ 2.29 ~ 2.55KQ
Temp. 40 60 80
Resistance 1.10 ~ 1.24KQ 0.57 ~ 0.65KQ 0.31 ~ 0.37KQ
SCHEMATIC DIAGRAM  kcisssos
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAFS & IATS #1 (CUD27) ECM (CUD-K)
IATS Terminal Connected to Function
_E 3 [89 - IATS #1 Signal 1 a ol/(f El CPSVFVSSE) Battery Voltage (B+)
ECM (CUD-W) 2 ECM CUD-M (44) Sensor Ground
3 ECM CUD-K (89) IATS #1 Signal
2 iy
E - 144 - GND 4 ECM CUD-M (37) Sensor power
L | 5 @ - MAFS Signal 5 ECM CUD-M (42) MAFS Signal
A 4
- [37 - Sensor power
1

IG 1 Power (10A ECU FUSE)
[HARNESS CONNECTORS]

—

006000
N NN AN

CubD27

MAFS & IATS #1

CUD-M

= =

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
[15]14[13[12hi1fio] o] 8[7][6] 5] 4 ]3] 2
! 1 1 1

16|
1]

= =

CUD-K

[o4]o3]92[01]00]9]88]87[86]85][84]83

g2[slsof7olz8[77]76[75]74[ 73] 5

[72]71]70]69]68]67]6665[64|63]62]61]
1 J ]

6059]58[57[56]55[54[53[52 51|
J L ]

1
[50Jao]48[a7|46laslaalas[42]41|40[39

3837[36[35[3433[32[31]30] 29]

[28]27]26]25[24]23]22]21 201918 [1 7

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

w

ECM
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FLB -166 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esasesn

FR M 1.6v JEIE cHEB 1.8V

[ XY [zoon] [curs] [rEmo] [RECD] [MENU]

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

SLDFL6221L

MONITOR SCANTOOL DATA  ecoepsz2

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

2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

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

Specification : Intake air temperature is displayed

1.2 CURRENT DATA 1354
F
* |[FUEL PRESSURE MEASURED 28.2 MPa
% |RAIL PRESS. REGULATOR1 22.7 ¥ .
% [AIR MASS PERCYLINDER  359.7mg/st
4415 TEMPERATURE SENSOR 4.7 °C_
% [EGR ACTUATOR 6.8 %
% |WATER TEMP.SENSOR 93.5 °C
% |[ENGINE SPEED SENSOR 794 rpn
CALCULAT . LOAD VALUE.
Y
[FIx | [FULL| [GRPH| |RCRD |

Fig.1) "AIR TEMPERATURE SENSOR" value should not change according to engine state.

SLDFL6240L

TERMINAL AND CONNECTOR INSPECTION  eprioin:

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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DTC TROUBLESHOOTING PROCEDURES FLB -167

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 "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  e2ancazs
1. Check signal circuit voltage

1) IG Key "OFF", Engine "OFF".

2) Disconnect MAFS connector

3) IG Key "ON".

4) Measure the voltage of MAFS connector terminal 3.

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 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?

=S
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FUEL SYSTEM

Go to "Component Inspection”.

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

COMPONENT INSPECTION  easasses

1.

2.

3.
SPECIFICATION :

IG Key "OFF", Engine "OFF".

Disconnect MAFS connector.

Measure resistance of MAFS component terminal 3 and terminal 2.

4,

VERIFICATION OF VEHICLE REPAIR

Temp. -40 -20 0 20
Resistance 35.14 ~ 43.76KQ 12.66 ~ 15.12KQ 5.12 ~ 5.89KQ 2.29 ~ 2.55KQ
Temp. 40 60 80
Resistance 1.10 ~ 1.24KQ 0.57 ~ 0.65KQ 0.31 ~ 0.37KQ
O O o o o

SLDFL6243L

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

YES

Go to "Verification of Vehicle Repair".

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

EB3BD9D2

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

1.

2.

3.

4,

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.
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FLB -169

5. Are any DTCs recorded ?

M=)

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

System operates within specification.
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FUEL SYSTEM

[DTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT |

COMPONENT LOCATION  eososaca

Refer to DTC P0112.

GENERAL DESCRIPTION  esscrsir

Refer to DTC P0112.

DTC DESCRIPTION  eogpsoo

P0113 is set when the voltage above 4.886 V - 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 e

D30EFFE

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Voltage Monitoring

Enable Conditions

IG Key "ON"

When output signal is above the maximum

e 1 e value ( above 4.886 V)
DiagnosticTime e 1.0 sec.
Fuel Cut NO
. EGR Off NO « Intake air temperature
Fail Safe L ,
Fuel Limit NO is considered as 50
MIL OFF

e |ATS circuit
e |ATS component

SPECIFICATION  e7sanans

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

SCHEMATIC DIAGRAM  enss2a0

Refer to DTC P0112.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0112.

E972F84A

MONITOR SCANTOOL DATA  ecssrsee

Refer to DTC P0112.
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DTC TROUBLESHOOTING PROCEDURES FLB -171

TERMINAL AND CONNECTOR INSPECTION  cossoses

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION  e1ansess
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 3.

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) IG Key "OFF", Engine "OFF".
2) Disconnect MAFS connector and ECM connector

3) Check continuity between MAFS connector terminal 3 and ECM connector (CUD-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 spots 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 MAFS connector and ECM connector
3) IG Key "ON".

4) Measure the voltage of MAFS connector terminal 3.
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FLB -172 FUEL SYSTEM

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  ezpsasen

1. 1G Key "OFF", Engine "OFF".

2. Disconnect MAFS connector and ECM connector

3. 1G Key "ON".

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

5. Measure the voltage of MAFS connector 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?
=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  essscaer
1. 1G Key "OFF", Engine "OFF".

2. Disconnect MAFS connector.

3. Measure resistance of MAFS component terminal 3 and terminal 2.

SPECIFICATION :

Temp. -40 -20 0 20
Resistance 35.14 ~ 43.76KQ 12.66 ~ 15.12KQ 5.12 ~ 5.89KQ 2.29 ~ 2.55KQ
Temp. 40 60 80
Resistance 1.10 ~ 1.24KQ 0.57 ~ 0.65KQ 0.31 ~ 0.37KQ
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DTC TROUBLESHOOTING PROCEDURES FLB -173

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

SLDFL6243L

YES

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  eesszsss

Refer to DTC P0112.
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FLB -174 FUEL SYSTEM
IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

COMPONENT LOCATION  esssacss

SLDFL6246L

GENERAL DESCRIPTION  essnero

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 temperature as -10 . Besides, cooling
fan, which is controlled based on ECTS signal, operates at HHGH-MODE to prevent engine from being overheated and
supplementary heater is deactivated.

DTC DESCRIPTION  e2a73a08

P0117 is set when the voltage below 0.225 V - minimum output voltage of ECTS - is detected for more than 2.0 sec. This
code is due to short to ground in signal circuit.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLB -175

DTC DETECTING CONDITION  e7ucao

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG Key "ON"
e Output signal below the minimum value.(
ThresholdValue below 0.225 V)
DiagnosticTime e 2.0 sec.
Fuel Cut NO * A/C condensor fan
EGR Off YES control operau_on
based on engine
Fuel Limit NO coolant temperature » ECTS circuit
inhibited. « ECTS component
¢ PTC heater inhibited.
¢ Cooling fan is fixed at
Fail Safe HIGH-MODE.
¢ During engine
MIL OFF operation :
temperature is fixed
at 80

e At cold and cranking
: temperature is fixed

at -10
SPECIFICATION  esse0930
Temperature -40 -20 0 20 40
Resistance 48.14 15.48+1.35 5.790 2.45+0.14 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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FLB -176 FUEL SYSTEM
SCHEMATIC DIAGRAM  eocosas
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (CUD11) ECM (CUD-M)
1 - -
EB - ECTS Signal Terminal Connected to Function
5 1 ECM CUD-M (58) Sensor ground
» Cluster 2 Cluster
3 [41-GND 3 ECM CUD-M (41) ECTS Signal
[HARNESS CONNECTORS]
CUD-M
1 1 M
[ [
[60[59]58]57]56[55[54]53]52[5150] 49 48] 47] 46]
[45]44]a3]42[42]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]
[l 1 1 [
L0 L0 L
_ CUD-K
[94]93]92]01]o0]s9[88]87]86]85]84]83[82[81[80[79[78]77[76[75[74] 73] 3
[72]71]70]69]68]67[66]65]64]63]62[61]60[59]58[57]56[55[54]53][52[ 51]
[ ] [ ] ] [ ] 3
[50[a0]4g]47]a6|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 019181 7[16[15[14[13[12[11]10[ 9] 8] 7 | 1
- ECM
SLDF27126L
SIGNAL WAVEFORM AND DATA  eosospes

MONITOR SCANTOOL DATA

1.

5.8 8 CHEB 1.8V

FR

SO N O O U O O O SO SO S

| Zoon | |' CURS | | HEMO [ | RECD | '| nf:nu'l

Il +oLo |

ECEA7FEO

Connect Scantool to Data Link Connector (DLC).

WWW.DIGITALKHODRO.COM

Fig.1) ECTS output signal at 80 C.The higher temperature rises, the lower signal voltage becomes.

SLDFL6247L
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DTC TROUBLESHOOTING PROCEDURES FLB -177

2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "ECTS" parameter on the Scantool.

Specification : Current enigne coolant temperature is displayed.

1.2 CURRENT DATA 17,54
A
 |FUEL PRESSURE MEASURED 28.5 MPa
% |AIR MASS PERCYLINDER 346. Ing/st
% |AIR TEMPERATURE SENSOR 37.1 °C |m
* |[EGR ACTUATOR 6.8 %
TR TENP. SENSOR ——93.5 °C
% |ACCEL PEDAL SENSOR .8 %
% [UEHICLE SPEED SENSOR 8  knsh
* |[ENGINE SPEED SENSOR 794 rpn
Y
[FI¥ | |FULL| [GRPH| [RCRD|

Fig.1) Check if 1) incorrect value is displayed 2) coolant temperature is fixed at 80°C suddenly during driving 3)coolant temperature
is fixed at -10°C when turning IG KEY "ON". That coolant temperature is fixed at -10°C or 80 C means failure of ECTS.
To prevent overheat of engine due to ECTS , if ECTS fails, cooling fan operates continuously.

SLDFL6248L

TERMINAL AND CONNECTOR INSPECTION  es13308

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 ".
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FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  ezsopoen
1. Check signal circuit voltage

1) 1G Key "OFF", Engine "OFF".

2) Disconnect ECTS connector.

3) IG Key "ON".

4) Measure the voltage of ECTS connector terminal 1.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection”.

Go to "2.Check short to ground in signal circuit" as follows.
2. Check short to ground in signal circuit
1) 1G 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  ecpszscs

1. 1G Key "OFF", Engine "OFF".
2. Disconnect ECTS connector.

3. Measure resistance between ECTS terminal 1 and terminal 3.

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLB -179
SPECIFICATION :
Temperature -40 -20 0 20 40
Resistance 48.14 15.48+1.35 5.790 2.45+0.14 1.148
Temperature 60 80 100 110 120
Resistance 0.586 0.322 0.188 0.147+0.002 0.116

SLDFL6251L

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

M=)

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  esresers

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.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

FLB -180
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FUEL SYSTEM

IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT

COMPONENT LOCATION  essia0s

Refer to DTC P0117.

GENERAL DESCRIPTION  epsiez20

Refer to DTC P0117.

DTC DESCRIPTION

P0118 is set when the voltage above 4.965V - maximum output voltage of ECTS - is detected for more than 2.0 sec. This

E5819CE8

code is due to open or short to battery in signal circuit or open in ground circuit.

DTC DETECTING CONDITION  essirese

Item

Detecting Condition

Possible Cause

DTC Strategy

¢ Voltage monitoring

Enable Conditions

+ IG Key "ON"

¢ Output signal above the maximum value(

ThresholdValue above 4965mV )
DiagnosticTime e 2.0 sec.
Fuel Cut NO A/C condensor fan
EGR Off YES control operatl_on
based on engine
Fuel Limit NO coolant temperature e ECTS circuit
inhibited. e ECTS component
PTC heater inhibited.
Cooling fan is fixed at
Fail Safe HIGH-MODE.
During engine
MIL OFEF operation :
temperature is fixed
at 80
At cold and cranking
. temperature is fixed
at -10
SPECIFICATION  essisoec
Temperature -40 -20 0 20 40
Resistance 48.14 15.48+1.35 5.790 2.45+0.14 1.148
Temperature 60 80 100 110 120
Resistance 0.586 0.322 0.188 0.147+0.002 0.116

SCHEMATIC DIAGRAM  e4ss00r4

Refer to DTC P0117.
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FLB -181

SIGNAL WAVEFORM AND DATA  ercrasea

Refer to DTC P0117.

MONITOR SCANTOOL DATA  eerozeer

Refer to DTC P0117.

TERMINAL AND CONNECTOR INSPECTION  ess2sos

Refer to DTC P0117.

SIGNAL CIRCUIT INSPECTION  erasger2
1. Check signal circuit voltage

1) IG Key "OFF", Engine "OFF".

2) Disconnect ECTS connector.

3) IG Key "ON".

4) Measure the voltage of ECTS connector terminal 1.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection”.

Go to "2.Check open in signal circuit" as follows.
2. Check open in signal circuit
1) IG Key "OFF", Engine "OFF".

2) Disconnect ECTS connector and ECM connector.

3) Check continuity between ECTS connector terminal 1 and ECM connector (CUD-M) terminal 58.

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

WWW.DIGITALKHODRO.COM
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FLB -182 FUEL SYSTEM

1) IG Key "OFF", Engine "OFF".
2) Disconnect ECTS connector and ECM connector.
3) |G Key "ON".

4) Measure the voltage of ECTS connector terminal 1.

Specification : 0.0V~0.1V

5) Is the measured voltage within the specification?
YES

Go to "Ground Circuit Inspection”.

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

GROUND CIRCUIT INSPECTION  ee7ssss

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 terminal 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  ezei2an5

1. 1G Key "OFF", Engine "OFF".
2. Disconnect ECTS connector.

3. Measure resistance between ECTS terminal 1 and terminal 3.
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DTC TROUBLESHOOTING PROCEDURES FLB -183
SPECIFICATION :
Temperature -40 -20 0 20 40
Resistance 48.14 15.48+1.35 5.790 2.45+0.14 1.148
Temperature 60 80 100 110 120
Resistance 0.586 0.322 0.188 0.147+0.002 0.116

SLDFL6251L

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

M=)

Go to "Verification of Vehicle Repair”.

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

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0117.

WWW.DIGITALKHODRO.COM
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FLB -184 FUEL SYSTEM
IDTC P0182 FUEL TEMP SENSOR A CIRCUIT LOW INPUT

COMPONENT LOCATION  esreoes7

SLDFL6254L

GENERAL DESCRIPTION  earcocra
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 limitis 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  erospszo

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  e4paosao

ltem Detecting Condition Possible Cause

DTC Strategy ¢ Voltage Monitoring
Enable Conditions ¢ |G Key "ON"

¢ When output signal is below the minimum

Thresholdvalue value.(below 53mV)
DiagnosticTime e 2.0sec. « ETS circuit
« FTS component
Fuel Cut NO
EGR Off NO . ,
Fail Safe — Fuel temp. fixed
Fuel Limit NO at 40
MIL OFF
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DTC TROUBLESHOOTING PROCEDURES FLB -185
SPECIFICATION  &343p000
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  krac0a38
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
FTS (CUD32) ECM (CUD-K)
1 = Terminal Connected to Function
110- GND 1 ECM CUD-K (10) Sensor ground
2 ~ ] 2 ECM CUD-K (11) FTS Signal
{11 - FTS Signal
[HARNESS CONNECTORS]
CUD-M
= _
[ 60|59|58|57||-5'6|55|54|53|52|51| 50|z|1_s; [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]1817[16]
‘ [ ] \ [15]14]13[12iapof o] 8] 76 5[4 [3[2[1]
00) = o\
CUD-K
CuD32
[04]03]o2]o1]00[80[es]e7]s6le5|e4]ss[s2[8180]79l7877]76]75]74[ 73] [T
FTS [72]71]70]69]68]67[66]65[64|63]62|6 1]60[59[58] 57]56[55(54[53[52] 51| .
[50lao]48]47|46|asla4]as]42]41|4039]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[22]10[ o[ 8] 7| -
ECM
SLDF27131L
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FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  epsosrss

D . .

Iﬁ Iéoohl |.CU.RS |'|r1ﬁnc'-| IﬁEénl '| nf:nu'l

MONITOR SCANTOOL DATA  Eirssaco

Connect Scantool to Data Link Connector (DLC).
Warm engine up to normal operating temperature.

Turn "OFF" electrical devices and A/C.

Fig.1) FTS output signal at 50C.The higher temperature rises, the lower signal voltage becomes.

Monitor "FUEL TEMPERATURE" parameter on the scantool.

SLDFL6255L

Specification :Fuel temperature is displayed

TERMINAL AND CONNECTOR INSPECTION

1.

2.

1.2 CURRENT DATA Aag-54
F

* |FUEL PREZSURE MEASURED 2Z8.35 HMPa
* |RAIL PRESS. REGULATOR1 22.7 % u
Fusi tenreraruRe  43.9 °C
* |FUEL TEHMPE.UOLTAGE 2929 ml
* |AIR MASS PERCYLINDER 346. 9ng =t
* |[EGRE ACTUATOR 6.8 X%
¥ |ENGINE SPEED SENSOR 794 rpn

ACCEL PEDAL SENSOR
¥

[FIX | [FULL| [GRPH| |[RCRD |

Fig.1) Check if too high or low temperature is displayed.(too high or low temperature is abnormal value.)

E1FB19AD

SLDFL6256L

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.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLB -187

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 "Signal Circuit Inspection ".

SIGNAL CIRCUIT INSPECTION  ecaszeso
1. Check signal circuit voltage

1) IG Key "OFF", Engine "OFF".

2) Disconnect FTS connector.

3) IG Key "ON".

4) Measure the voltage of FTS connector terminal 2 .

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?

YES

Go to "Component Inspection"”.

Go to "2.Check short to ground in signal circuit" as follows.
2. Check short to ground in signal circuit
1) IG 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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FLB -188 FUEL SYSTEM

Go to "Component Inspection”.

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

COMPONENT INSPECTION  esosorse
1. IG Key "OFF", Engine "OFF".
2. Disconnect FTS connector.

3. Measure resistance of FTS component terminal 1 and terminal 2.

SPECIFICATION :

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

SLDFL6259L

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  espsrs

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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FLB -189

5. Are any DTCs recorded ?

M=)

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

System operates within specification.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -190 FUEL SYSTEM
IDTC P0183 FUEL TEMP SENSOR A CIRCUIT HIGH INPUT

COMPONENT LOCATION  esorrass

Refer to DTC P0182.

GENERAL DESCRIPTION  ecsassan

Refer to DTC P0182.

DTC DESCRIPTION  esrssear

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  esiasers

Item Detecting Condition Possible Cause
DTC Strategy

Voltage Monitoring
IG Key "ON"

Enable Conditions

When output signal is above the maximum

il §als=lLS value.(above 4912mV)
DiagnosticTime » 2.0sec. » FTS circuit
e FTS component
Fuel Cut NO
EGR Off NO . .
Fail Safe — Fuel temp. fixed
Fuel Limit NO at 40
MIL OFF

SPECIFICATION 7445020

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  easrcaoo

Refer to DTC P0182.

SIGNAL WAVEFORM AND DATA  cossassa

Refer to DTC P0182.

MONITOR SCANTOOL DATA  esasrpia

Refer to DTC P0182.
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FLB -191

TERMINAL AND CONNECTOR INSPECTION  ev619a3e

Refer to DTC P0182.

SIGNAL CIRCUIT INSPECTION  essicacr

1. Check signal circuit voltage

1)
2)
3)

4)

IG Key "OFF", Engine "OFF".
Disconnect FTS connector.
IG Key "ON",

Measure the voltage of FTS connector terminal 2 .

Specification : 4.8V~5.1V

5)

Is the measured voltage within the specification?
=S

Go to "Ground Circuit Inspection”.

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

2.  Check open in signal circuit

1)

2)

IG Key "OFF", Engine "OFF".

Disconnect FTS connector and ECM connector.

3) Check continuity between FTS connector terminal 2 and ECM connector(CUD-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)
2)
3)

4)

IG Key "OFF", Engine "OFF".
Disconnect FTS connector and ECM connector.
IG Key "ON".

Measure the voltage of FTS connector terminal 2.

WWW.DIGITALKHODRO.COM
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021 62 99 92 92

FUEL SYSTEM

Specification : 0.0V~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".

GROUND CIRCUIT INSPECTION  e7pzseis
1. 1G Key "OFF", Engine "OFF".

2. Disconnect FTS connector and ECM connector.
3. IG Key "ON".

4. Measure the voltage of FTS connector terminal 2.[] TEST "A" ]

5. Measure the voltage between FTS 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

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  epzeszso
1. 1G Key "OFF", Engine "OFF".

2. Disconnect FTS connector.

3. Measure resistance of FTS component terminal 1 and terminal 2.

SPECIFICATION :

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

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLB -193

@

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

SLDFL6259L

M=)

Go to "Verification of Vehicle Rapair".

Replace FTS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR essranzs

Refer to DTC P0182.
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FLB -194 FUEL SYSTEM
IDTC P0192 FUEL RAIL PRESS. SENSOR-LOW INPUT

COMPONENT LOCATION  ecicsors

Rail Pressure 7

/ Regulator Valve /

SLDFL6262L

GENERAL DESCRIPTION  ess3oss9

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  esssices

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  eessaeat

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions « Engine running
ThresholdValue ¢ Output sinal below minimum value (below 254mV)
DiagnosticTime * 200ms « RPS circuit
Fuel Cut NO * RPS component
Fail Safe EGR Off NO * Rail press. Sensor
Fuel Limit YES value fixed at 330bar
MIL ON
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DTC TROUBLESHOOTING PROCEDURES FLB -195

SPECIFICATION  eopsoces

4.8V -
4.5V ! =
Output
voltage
at idle : 1.3V (260bar)
0.5V ~-
0.2v
i L
0 bar Pressure 1800 bar
SLDFL6264L
SCHEMATIC DIAGRAM  ersascro
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
RPS (CUD33) ECM (CUD-M)
3 @ _GND Terminal Connected to Function
1 — 1 ECM CUD-M (28) Reference Voltage (+5V)
<__|Zp 128 - Reference Voliage (+5V) 2 ECM CUD-M (43) RPS Signal
2 [43 - RPS signal 3 ECM CUD-M (8) Sensor Signal
[HARNESS CONNECTORS]
CUD-M
= I
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]
[ — 1 [ ] | — ]
[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
i CUD-K
CuD33 u
[04]93]92]01]o0]so]88]s7]86l8s]84]s3[s2[81[s0[7ol78]77]76]75[74] 73] 5
RPS [72]71]70]69]68]67|666564]63]62]6 160[59]58[57[56[55[54]53[52] 51
[ ] T ] ] T ] 413
[s0fa9as]a7]4a6l45]a4]a3]42]a1]4039]38[37|36[35]34[33|32[31]30] 29]
[28[27]26]252a]2322]21 /20 [Lol18[17 |16 ]514]13fi2]iijio[ o8] 7 | L211
B ECM
SLDF27130L
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FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esscarz
R SN 10y 200 o5 N ENCHD

.|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.

MONITOR SCANTOOL DATA  eieessio
1. Connect Scantool to Data Link Connector (DLC).
2. Warm engine up to normal operating temperature.

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

SLDFL6265L

4. Monitor "FUEL PRESSURE MEASURED", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" parameter

on the Scantool.

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diagnosis
INJ. PUMP REGULATOR 38 + 5% 32 + 5% duty decreases
FUEL PRESSURE .
MEASURED 28.5 £ 5 Mpa 145 + 10 Mpa press. increases
RAIL PRESS. .
9 0
REGULATOR1 19 + 5% 48 + 5% duty increases

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLB -197
1.2 CURRENT DATA 1/3 1.2 CURRENT DATA 13
INJ.PUMP REGULATOR 166 .8 INJ.PUMP REGULATOR 166 .9
e buse = eene B 2 . | - pB2.9 x
p.a p.a
FUEL 156.8 FUEL PRESS.” | 156 .9
29.4 MPa 144.7 MPa
il p.0 p.0
RAIL PRESS.REGULATOR 168.8 RAIL PRESS.REGULATOR 168 .9
/Jf———\\_za.a % | e 48.2
] B.8 _\‘_B.B
[F1x | [FIx |

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

SLDFL6291L

[LJ|NoTE
The waveform of fuel metering unit installed at high pressure pump(fuel detecting MPROP) shows 38% duty at idle,

duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of current.
- Fuel delivered to common rail increases as current drops.

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

TERMINAL AND CONNECTOR INSPECTION  epessioe

1.

3.

WWW.DIGITALKHODRO.COM

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”.
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FUEL SYSTEM

POWER CIRCUIT INSPECTION  eosasers
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 the circuit between RPS connector terminal 1 and ECM connector(CUD-M) terminal 28. ]

SIGNAL CIRCUIT INSPECTION  essozsis
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”.

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 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?

WWW.DIGITALKHODRO.COM
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FLB -199

YES

Go to "Component Inspection”.

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

COMPONENT INSPECTION  ezsr7ecs

1. Visual Inspection of RPS

1)
2)
3)
4)

5)

IG Key "OFF", Engine "OFF".

Disconnect RPS connector.

Check if corrosion and 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.

WWW.DIGITALKHODRO.COM
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SPECIFICATION :

FR [ 1.8 Vv 288 nS

.|FI.H '| |1.‘|‘-‘|R.T| iFU.LLi |HlELl.‘| |.GR1.‘H|.|R(.:RD.|

Fig.1) APS 1 and RPS signals are measured simultaneously.
This waveform shows the rise of RPS output voltage at rapid acceleration.

SLDFL6265L

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  esspsewo

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 TROUBLESHOOTING PROCEDURES FLB -201
IDTC P0193 FUEL RAIL PRESS. SENSOR-HIGH INPUT

COMPONENT LOCATION  essioeo

Refer to DTC P0192.

GENERAL DESCRIPTION  esese210

Refer to DTC P0192.

DTC DESCRIPTION  esspssas

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  esrarezr

Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions e Engine running
¢ Output signal above the maximum value(above
ThresholdValue 4750mV)
DiagnosticTime + 200ms * RPS circuit
* RPS component
Fuel Cut NO
. EGR Off NO « Rail press. Sensor
Fail Safe .
Fuel Limit YES value fixed at 330bar
MIL ON

SPECIFICATION  eoos7016

4.8V 't

4.5V

Output
voltage

at idle : 1.3V (260bar)

0.5V
0.2v

0 bar Pressure 1800 bar

SLDFL6264L

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -202 FUEL SYSTEM

SCHEMATIC DIAGRAM  kooessos

Refer to DTC P0192.

SIGNAL WAVEFORM AND DATA  escacaro

Refer to DTC P0192.

MONITOR SCANTOOL DATA  espies

Refer to DTC P0192.

TERMINAL AND CONNECTOR INSPECTION  e7sroscr

Refer to DTC P0192.

POWER CIRCUIT INSPECTION  epssoi49
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(CUD-M) terminal 28. ]

SIGNAL CIRCUIT INSPECTION  eier24s4
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?
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DTC TROUBLESHOOTING PROCEDURES FLB -203

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(CUD-M) terminal 43.

Specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

=S

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 RPS connector terminal 2 and ECM connector (CUD-M) terminal 43. ]

3. Check short to battery in signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect RPS connector and ECM connector.
3) IG Key "ON".

4) Measure the voltage of RPS connector terminal 2.

Specification : 0.0V~0.1V

5) Is abnormal voltage measured in signal circuit(with both connectors disconnected)?

YES

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

Go to "Component Inspection".

GROUND CIRCUIT INSPECTION  eorrreic

1. IG Key "OFF", Engine "OFF".
2. Disconnect RPS connector.

3. 1G Key "ON".
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FLB -204 FUEL SYSTEM

4. Measure the voltage of RPS connector terminal 2. [ TEST "A" ]

5. Measure the voltage between RPS connector terminal 2 and terminal 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  ess7s6e1

1. Visual Inspection of RPS
1) IG Key "OFF", Engine "OFF".
2) Disconnect RPS connector.
3) Check if corrosion and damage in RPS terminal is detected.
4) Check RPS mounting torque and oil leakage.

5) Are the problems relevant to RPS found?

YES

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

Go to "RPS waveform Inspection".
2. RPS Waveform Inspection
1) 1G 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.
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SPECIFICATION :

FR [ 1.8V 288 nS

.|FI.H '| |l.‘|‘-”|R.T| iFU.LLi |H.EL1.‘| |.GR1.’H|l|R(.3RD.|

Fig.1) APS 1 and RPS signals are measured simultaneously.
This waveform shows the rise of RPS output voltage at rapid acceleration.

5) Does RPS waveform look similar to standard "Signal Waveform
YES

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  espescrs

Refer to DTC P0192.

WWW.DIGITALKHODRO.COM
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FLB -206 FUEL SYSTEM

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  essrarcs

Rail Pressure 7/
/ Regulator Valve /

SLDFL6270L

GENERAL DESCRIPTION  esooasse

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. Needle valve inside of injector is located between A
and B chamber. If applied pressure to B chamber is relived by injector solenoid, niddle valve is raised by the pressure of A
chamber then, fuel is injected. If same pressure is applied to A and B chamber, niddle valve closes by the elasticity then,
fuel injection stops. As electronically controlled injector is applied instead of mechanical injector, pilot and post injection,
injeciton duration and quantity control are achieved. And engine performance is improved by these control.

DTC DESCRIPTION  e7ssoice

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.
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DTC TROUBLESHOOTING PROCEDURES FLB -207

DTC DETECTING CONDITION  eocsszes

Item Detecting Condition Possible Cause
DTC Strategy e Current monitoring
Enable Conditions * IG Key "ON"
ThresholdValue « Open in injector circuit
DiagnosticTime * Immediately « Open in injector circuit
Fuel Cut NO * Injector component
Fail Safe EGR Off NO
Fuel Limit YES
MIL ON

SPECIFICATION  essrroeo

Injector Component
Resistance

Injector Operating
Current

Peak current : 18+0.5A
Hold in current : 12+0.5A

Injector Operating Voltage Injector Control Type

0.255 +0.04Q (20 ) 80V Current control
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FLB -208 FUEL SYSTEM

SCHEMATIC DIAGRAM  eeszoe0r

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Injector #1 (CUD 24-1) ECM (CUD-M ECM) [Injector #1 (CUD 24-1)]
1 16. Injector #1 Low side Terminal Connected to Function
XIZ XXXX 1 CUD-M terminal 16 Injector #1
2 47. Injector #1 High side 2 CUD-M terminal 47 Injector #1
Injector #2 (CUD 24-2) [Injector #2 (CUD 24-2)]
L 31. Injector #2 Low side Terminal Connected to Function
XIZ XXXX 1 CUD-M terminal 2 Injector #2
2 2. Injector #2 High side 2 CUD-M terminal 31 Injector #2
Injector #3 (CUD 24-3) [Injector #3 (CUD 24-3)]
- 1. Injector #3 Low side Terminal Connected to Function
X@ XXXX 1 CUD-M terminall Injector #3
2 46. Injector #3 High side 2 CUD-M terminal 46 Injector #3
Injector #4 (CUD 24-4) [Injector #4(CUD 24-4)]
L 17. Injector #4 Low side Terminal Connected to Function
X|Z| XXXX 1 |CUD-M terminal 17 Injector #4
2 33. Injector #4 High side 2 CUD-M terminal 33 Injector #4
[HARNESS CONNECTOR]
CUD-M

CUD-K
CUD 24-1,2,3,4
INJECTOR #1,2,3,4

94193]92/91190|89|88|87|86|85[84(83|82|81480[79|78|77|76|75|74| 73 n
[72[71[7dledlee]67[ecleslea]63l62l61l60}59]58]57]56]55]54]53]52] 51]

— N s— R s— R —
[sofao]4gfalaclashaasjaziar]adsofss|s73efas[zals3]s231]30] 2] an
28]27]26|25[24]23]22[2120]19[18[17|16{15[14]13|12]|11]10{ 9|8 | 7 2|

ECM

SLDF27679L
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DTC TROUBLESHOOTING PROCEDURES FLB -209

SIGNAL WAVEFORM AND DATA  esoss20n

at (N ECHY 6.5 CHBB.5UV B.1ns4 2~ HE )

Pl[otlnjectmnl PI]OtlglectlorQ /Maln |n1ect|on

Zcu:\m Sx

@ Izoonl |cuns||nEn0| |RECD| |HEHU| _m |zoon| |CURS| |r1En0| |RECI.‘I| |nEr~|u| |

56 : 58PuS : 28Y 5A : 288uS : 28V

ng CH1 B B g 3oz & ng cm

i

Injecto C rrent wavef rm

I L L e o L e ]
| %Y [zoon] [cugs] [mEno] [RECD] [MENU] | %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)

SLDFL6273L

TERMINAL AND CONNECTOR INSPECTION  eosssso0

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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FLB -210 FUEL SYSTEM

YES

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

Go to "Power Circuit Inspection"”.

POWER CIRCUIT INSPECTION  eoxcaies

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(CUD-M) terminal 47.
p0202) Check continuity between injector #2 connector terminal 2 and ECM connector(CUD-M) terminal 2.
p0203) Check continuity between injector #3 connector terminal 2 and ECM connector(CUD-M) terminal 46.
p0204) Check continuity between injector #4 connector terminal 2 and ECM connector(CUD-M) terminal 33.

Specification : Continuity (below 1.0Q )

4. Is the measured resistance within the specification?

YES

Go to "Control Circuit Inspection”.

Repair open in injector power circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  kocossces

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(CUD-M) terminal 16.
P0202) Check continuity between injector #2 connector terminal 1 and ECM connector(CUD-M) terminal 31.
P0203) Check continuity between injector #3 connector terminal 1 and ECM connector(CUD-M) terminal 1.
P0204) Check continuity between injector #4 connector terminal 1 and ECM connector(CUD-M) terminal 33.

Specification : Continuity (below 1.0Q )

4. Is the measured resistance within the specification?
YES

Go to "Component Inspection”.

Repair open in injector control circuit and go to "Verification of Vehicle Repair".
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DTC TROUBLESHOOTING PROCEDURES FLB -211

COMPONENT INSPECTION  e100896r
1. IG Key "OFF", Engine "OFF".
2. Disconnect injector connector.

3. Measure the resistance between injector component terminal 1 and terminal 2.

Specification : 0.255Q +£0.04 (20 ).

iz

LT

UJ

4. |s the measured resistance(of injector solenoid) within the specification?

SLDFL6276L

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 data input" function on scantool, Refer to P1670, P1671 for more detailed infor-
mation.

VERIFICATION OF VEHICLE REPAIR  ecrosscs

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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FLB -212 FUEL SYSTEM
IDTC P0237 BOOST PRESSURE SENSOR CIRCUIT LOW INPUT

COMPONENT LOCATION  ecersiss

BPS & IATS #2 //
7/

GENERAL DESCRIPTION  ezracata

SLDFL6213L

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  eorssroc

P0237 is set when the voltage below 200mV - mimimum output voltage of BPS - is detected for more than 2.0 sec. This
code is due to short to ground in signal circuit.

DTC DETECTING CONDITION  e7zecass

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ IG Key "ON"
ThresholdValue ¢ Output signal below minimum value(below 200mV)
DiagnosticTime * 2.0 sec. « BPS circuit
Fuel Cut NO * BPS component
Fail Safe EGR Off YES » Boost pressure is fixed
Fuel Limit YES at 1000 hpa.
MIL OFF

SPECIFICATION  Ecossz1a

Pressure [Kpa] 20 100 190 250
Outpur voltage [V] 0.4+£0.077 1.878+0.063 3.541+0.063 4.650+0.077
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DTC TROUBLESHOOTING PROCEDURES FLB -213
SCHEMATIC DIAGRAM  ereespss
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
BPS & IATS #2 (CUD39) ECM (C433-M)
_|Z 3 [53 - IATS #2 Signal Terminal Connected to Function
-
4 1 ECM CUD-M (40) BPS Signal
[23-GND
— 2 ECM CUD-M (13) | Reference Voltage (+5V)
2 -
<__|ZP [13 - Reference Voltage (+5V) 3 ECM CUD-M (53) IATS #2 Signal
1 [40 - BPS Signal 4 ECM CUD-M (23) Sensor ground
[HARNESS CONNECTORS]
CUD-M
= 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]29]28]27]26]25[24]23[22] 21 20] 19] 18] 17]16]
[15[14a3]12h1fi0] o8 7]6[ 5] 43 ]2]1]]
|_| E |'| ! 1 1 1
T~ = = -
(4/\3/\2/ J _ CUDK
T |_| J
CUD39 [04]93]92[01]00]89]88]87]86]85[84]83][82]81]80[79[78[77[76]75[74] 73] 5
[72]71]70]69]68]67[6665]64|63[62[61/60[59]58[57]56[55[54]53[52[ 51]
[ | [ | | [ ] 3
BPS & IATS #2 [50[ao[48]47]46|4s[aa]a3]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] 4
B ECM
SLDF27124L
SIGNAL WAVEFORM AND DATA  erozoesc
FR 1.0v B cHBB.5U
T8y |zoon | Feli:=Y [MEMO | [RECD| [MENU |
Figl) This is the waveform of BPS as accelerating from idle state. Signal voltage rises as accelerating.
SLDFL6282L

MONITOR SCANTOOL DATA

E6841383

1. Connect Scantool to Data Link Connector (DLC).

WWW.DIGITALKHODRO.COM
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FLB -214 FUEL SYSTEM

2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

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

Specification : 1000hpa + 100hpa(VGT actuator : 75%) at idle

1.2 CURRENT DATA 3454 1.2 CURRENT DATA
F 3499 | ¥BOOST PRESSURE SENSOR  hPa
* |FUEL PRESSURE-TARGET 28.5 MPa
* |[FUEL PRESSURE MEASURED 28.5 MPa h
* [AIR MASS PERCYLINDER 346.9ng- st
* |[EGR ACTUATOR 6.8 % ]
¥ |ACCEL PEDAL SENSOR 8.8 X 188.8 UST aACTUATOR s
x -
* [UGT ACTUATOR 6A.8 % w
* |[ENGINE SPEED SENSOR 794 rpn
] A.@
[FIR | [FULL| |GRPH| [RCRD| [FIx |

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

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

SLDFL6283L

TERMINAL AND CONNECTOR INSPECTION  esa402

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 "Power Circuit Inspection”.
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DTC TROUBLESHOOTING PROCEDURES FLB -215

POWER CIRCUIT INSPECTION  errieu1s
1. IG 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  e7eeoeos
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) 1G 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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FLB -216 FUEL SYSTEM

M=)

Go to "Component Inspection”.

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

COMPONENT INSPECTION  eaces7ss

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?

=S

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

Go to "2. Check VGT Turbo charger and leakage in intake system" as follows.
2. Check VGT turbo charger and leakage in intake system
1) 1G Key "OFF", Engine "OFF".
2) Checkif VGT actuating rod which is connected to diaphragm of VGT turbo charger assy’ is at the bottom position.
3) IG Key "ON", Engine "ON".
4) Check if VGT actuating rod is pulled upward Approx. 10mm when engine is about to start.
5) As accelerating and decelerating, Check if VGT actuating rod moves upward and downward.

6) Check if intake air leak is detected at intake hose at acceleration.
(Check if intake hose inflates properly.)

7) 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 as stuck. Replace VGT turbo charger in this case.

Intake air leak is detected.
Checking intake hose is not damaged and band clamp is fastened well, repair trouble causing parts.

If trouble causing parts are repaired, go to "Verification of Vehicle Repair".
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DTC TROUBLESHOOTING PROCEDURES FLB -217

Go to "3. BPS Waveform inspection” as follows.

3. BPS Waveform inspection
1) IG Key "OFF", Engine "OFF".
2) Connect BPS.
3) Connect Oscilloscope to BPS connector terminal 1.

4) Monitor the waveform at idle and acceleration after ENGINE "ON".

SPECIFICATION

FE [N 1.0v ELEE CHEBA.S5V

[ [ [zoon] G [riero] [Reco] [menu]

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

SLDFL6282L
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  &ro71a03

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

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -218 FUEL SYSTEM

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

System operates within specification.
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FLB -219

IDTC P0238 BOOST PRESSURE SENSOR CIRCUIT HIGH INPUT

COMPONENT LOCATION

Refer to DTC P0237.

GENERAL DESCRIPTION

Refer to DTC P0237.

DTC DESCRIPTION

EDD53A61

E7598FA3

E1CDBAC9

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

E87A8BFEG

Item

Detecting Condition

Possible Cause

DTC Strategy

* Voltage monitoring

Enable Conditions

+ IG Key "ON"

ThresholdValue e Output signal above maximum value(above 4900mV)

DiagnosticTime * 2.0 sec « BPS circuit
Fuel Cut NO » BPS component

. EGR Off YES « Boost pressure is fixed
Fail Safe —
Fuel Limit YES at 1000 hpa.
MIL OFF
SPECIFICATION  e6323453
Pressure [Kpa] 20 100 190 250
Outpur voltage [V] 0.4+0.077 1.878+0.063 3.541+0.063 4.650+0.077

SCHEMATIC DIAGRAM

Refer to DTC P0237.

EAS5FB139

SIGNAL WAVEFORM AND DATA

Refer to DTC P0237.

MONITOR SCANTOOL DATA

Refer to DTC P0237.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0237.

WWW.DIGITALKHODRO.COM
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FLB -220 FUEL SYSTEM

POWER CIRCUIT INSPECTION  e2psaces
1. IG 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”.

Sensor power too high : Refer to circuit inspection of PO653.

SIGNAL CIRCUIT INSPECTION  ep2a79ea
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) 1G Key "OFF", Engine "OFF".
2) Disconnect BPS connector and ECM connector.

3) Check continuity between BPS connector terminal 1 and ECM connector(CUD-M) terminal 40.

Specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
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DTC TROUBLESHOOTING PROCEDURES FLB -221

YES

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  ecoaeais

1. 1G 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 terminal 4. [ TEST "B" ]
(terminal 2 : Check + prove , terminal 4 : Check - prove )

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

6. Is the measured voltage within the specification?

YES

Go to "Component Inspection".

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

COMPONENT INSPECTION  esoscaso
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?

YES

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

Go to "2. Check VGT Turbo charger and leakage in intake system" as follows.

2. Check VGT turbo charger and leakage in intake system
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FLB -222 FUEL SYSTEM

1) 1G Key "OFF", Engine "OFF".

2) Checkif VGT actuating rod which is connected to diaphragm of VGT turbo charger assy’ is at the bottom position.
3) IG Key "ON", Engine "ON".

4) Check if VGT actuating rod is pulled upward Approx. 10mm when engine is about to start.

5) As accelerating and decelerating, Check if VGT actuating rod moves upward and downward.

6) Check if intake air leak is detected at intake hose at acceleration.
(Check if intake hose inflates properly.)

7) 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 as stuck. Replace VGT turbo charger in this case.

Intake air leak is detected.
Checking intake hose is not damaged and band clamp is fastened well, repair trouble causing parts.

If trouble causing parts are repaired, go to "Verification of Vehicle Repair".

Go to "3. BPS Waveform inspection" as follows.
3. BPS Waveform inspection
1) IG Key "OFF", Engine "OFF".
2) Connect BPS.
3) Connect Oscilloscope to BPS connector terminal 1.

4) Monitor the waveform at idle and acceleration after ENGINE "ON".

SPECIFICATION :

FR MR 1.ev PR cHBASWY

BPS signal

[ %) [zoon] Y [MEN0] [RECD] [MENU]

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

SLDFL6282L
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FLB -223

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  eoe20017

Refer to DTC P0237.

WWW.DIGITALKHODRO.COM
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FLB -224 FUEL SYSTEM

DTC P0252 FUEL PRESSURE REGULATOR VALVE CIRCUIT OVER
CURRENT

COMPONENT LOCATION  eecsoozc

SLDFL6289L

GENERAL DESCRIPTION eorssarc
Fuel Pressure Regulator Valve(FPRV) is integrated with high pressure pump and controls common rail pressure as regu-
lating 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 sig-
nal, RPM and APS signal. The lower Fuel pressure regulator valve current is, the more fuel is supplied to common rail.

DTC DESCRIPTION  essa4127

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  ecieseoc

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ |G Key "ON"
ThresholdValue e Short to battery (control circuit in FPRV)
DiagnosticTime » 220ms « FPRV circuit
Euel Cut YES * FPRV component
Fail Safe EGR Of NO
Fuel Limit NO
MIL ON

SPECIFICATION  eszops07

rail pressure control valve resistance Operating frequancy

2.6 ~ 3.15Q (20 ) 185 Hz
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DTC TROUBLESHOOTING PROCEDURES FLB -225
SCHEMATIC DIAGRAM  ezos3arc
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
FUEL PRESSURE ECM (CUD-M)
REGULATORZVALVE(CUD?’S) Terminal Connected to Function
[49 - valve Control 1 ECM CUD-M (19) | Battery Voltage (B+)
X_HZ:XI 1 = 2 ECM CUD-M (49) Valve Control
119 - Power Supply
[HARNESS CONNECTORS] CUD-M
1 1

CuD38

FUEL PRESSURE REGULATOR VALVE

[

[

[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[3]12hafio[ o8] 7[6[5]4[3 ]2
[l 1 1 [

1]

=l

=l
CUD-K

[94]93]92]91]90[89[88[87[86[85]84]83]

s2[s1fs0l7o[78[77[76[75[74] 73] 5T

|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 2019181 7

1615 [tafta)i21afio] 98] 7 | L2

ECM
SLDF27132L
SIGNAL WAVEFORM AND DATA  Eisens2a
FR MIDEEE 2.6ns CHEB.5V FR 2.8nS CHBBA.5V
MIN: 137.6mU AVUE: 9.6 U MAX: 15.5 U MIN: 137.6mU AVE: 1.2 U MAX: 15.5 VU
204.88 Hz FREQ: 196.88 Hz DUTY: 66 %

FREQ: DUTY: 68 %

_m Iéooﬁl |'cu1'15 |'|r11'3r10'| IﬁEdnl '| HENU '|

_m Iiooﬁl |'cu1las |'|r1i:no'| IﬁEénl '| HENU '|

Fig.1) Waveform of fuel metering unit at idle. It shows approx. 38% duty.
Fig.2) Waveform of fuel metering unit as accelerating. Approx. 32% duty is outputted as engine load increases.
(When rail pressure increases as accelerating, rail pressure control valve duty(current) drops.)

MONITOR SCANTOOL DATA

ESDBAB13

1. Connect Scantool to Data Link Connector (DLC).

WWW.DIGITALKHODRO.COM
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FLB -226 FUEL SYSTEM

Warm engine up to normal operating temperature.
Turn "OFF" electrical devices and A/C.

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

SPECIFICATION :

Idle(without load) Accelerating(stall test) Diaghosis
INJ. PUMP REGULATOR 38 £ 5% 32 £ 5% duty decreases
FUEL PRESSURE .
MEASURED 28.5 £ 5 Mpa 145 + 10 Mpa press. increases
RAIL PRESS. 0 0 .
REGULATOR1 19 + 5% 48 = 5% duty increases
1.2 CURRENT DAThA 1-3 1.2 CURRENT DATA 1-3
INJ.PUMP REGULATOR 1686 .8 INJ.PUHP REGULATOR 1606 .8
e———ew =2 e B8 2 | e~ pB29 =z
B.8 8.8
FUEL PRESS 158 .48 FUEL PRESS.” 156.8
29.4 HMPa 144.7 HPa
i H.H8 : 0.8
RAIL PRESS.REGULATOR 1688.8 BAIL PRESS.REGULATOR 1686 .8
j,_,JJ———\_EB-B # I 8.2 =
T B.a _\‘_a.a
[FIx | [FIx |

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

SLDFL6291L

[L| NOTE

The waveform of fuel metering unit installed at high pressure pump(fuel detecting MPROP) shows 38% duty at idle,
duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of current.
- Fuel delivered to common rail increases as current drops.

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

TERMINAL AND CONNECTOR INSPECTION  essiso1s

WWW.DIGITALKHODRO.COM

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

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

2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking
device and connecting condition between terminal and wiring.
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DTC TROUBLESHOOTING PROCEDURES FLB -227

[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  eosgenso

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(CUD-M) terminal 19 and go to "Verification
of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  e7a2e0c1
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?

M=)

Go to "Component Inspection”
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FLB -228 FUEL SYSTEM

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(CUD-M) 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  Eeiss0e73

1. 1G Key "OFF", Engine "OFF".
2. Disconnect Fuel pressure regulator valve connector.

3. Measure the resistance between FPRV component terminal 1 and terminal 2.

Specification : 2.6 ~ 3.15Q (20 )

iz

gL

UJ

@

4. Is FPRV component resistance within the specification?

SLDFL6295L

=S

Go to "Verification of Vehicle Repair".

Replace High pressure pump ass'’y and go to "Verification of Vehicle Repair".
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DTC TROUBLESHOOTING PROCEDURES FLB -229

VERIFICATION OF VEHICLE REPAIR  escssmos

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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FLB -230 FUEL SYSTEM
IDTC P0253 FUEL PRESSURE REGULATOR VALVE CIRCUIT LOW

COMPONENT LOCATION  eeessroz
Refer to DTC P0252.

GENERAL DESCRIPTION  &roaraia
Refer to DTC P0252.

DTC DESCRIPTION  esssrees

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  es270aar

ltem Detecting Condition Possible Cause
DTC Strategy * \Voltage monitoring
Enable Conditions ¢ |G Key "ON"
Thresh-
old Value Short to GND
Diagpes; + 0.28 sec.
tic Time
Case 1 Fuel Cut YES
) EGR Off NO
Fail Safe —
Fuel Limit NO « FPRV circuit
MIL ON * FPRV component
Thresh- .
old Value * Wiring open
Diagnos- + 0.22 sec.
tic Time
Case 2 Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit YES
MIL ON

SPECIFICATION  eas2214

rail pressure control valve resistance Operating frequancy

2.6 ~ 3.15Q (20 ) 185 Hz

SCHEMATIC DIAGRAM  esainars

Refer to DTC P0252.
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FLB -231

SIGNAL WAVEFORM AND DATA  esessier

Refer to DTC P0252.

MONITOR SCANTOOL DATA  eessenzs

Refer to DTC P0252.

TERMINAL AND CONNECTOR INSPECTION  esiorses

Refer to DTC P0252.

POWER CIRCUIT INSPECTION  ercecass

1. IG Key "OFF", Engine "OFF".

2. Disconnect FPRV connector.

w

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(CUD-M) terminal 19 and go to "Verification

of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  esscesoe
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”
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FLB -232 FUEL SYSTEM

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(CUD-M) 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  esssreoe

1. IG Key "OFF", Engine "OFF".
2. Disconnect Fuel pressure regulator valve connector.

3. Measure the resistance between FPRV component terminal 1 and terminal 2.

Specification : 2.6 ~ 3.15Q (20 )

a2

L

UJ

@

4. Is FPRV component resistance within the specification?

SLDFL6295L

=S

Go to "Verification of Vehicle Repair".

Replace High pressure pump ass’y and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esscosr

Refer to DTC P0252.
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DTC TROUBLESHOOTING PROCEDURES FLB -233
IDTC P0254 FUEL PRESSURE REGULATOR VALVE CIRCUIT HIGH

COMPONENT LOCATION  e7eeasic

Refer to DTC P0252.

GENERAL DESCRIPTION  ezo3s6na

Refer to DTC P0252.

DTC DESCRIPTION  esecress

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  eseassr

Item Detecting Condition Possible Cause
DTC Strategy ¢ \Voltage monitoring
Enable Conditions ¢ |G Key "ON"

e Short to battery (power circuit in Fuel

I uelled g Press. Control Valve)
DiagnosticTime e 220ms * FPRV circuit
e FPRV component
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit VES
MIL ON

SPECIFICATION  e27366e2

rail pressure control valve resistance Operating frequancy

2.6 ~ 3.15Q (20 ) 185 Hz

SCHEMATIC DIAGRAM  ecacsses

Refer to DTC P0252.

SIGNAL WAVEFORM AND DATA  earssesc

Refer to DTC P0252.

MONITOR SCANTOOL DATA  ezsasesp

Refer to DTC P0252.

TERMINAL AND CONNECTOR INSPECTION  esssspes

Refer to DTC P0252.
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FLB -234 FUEL SYSTEM

POWER CIRCUIT INSPECTION  &sasosps7
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(CUD-M) terminal 19 and go to "Verification
of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eosrrs0
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(CUD-M) terminal 49.

Specification : Continuity ( below 1.0Q )
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DTC TROUBLESHOOTING PROCEDURES FLB -235

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  eipsssce

1. IG Key "OFF", Engine "OFF".
2. Disconnect Fuel pressure regulator valve connector.

3. Measure the resistance between FPRV component terminal 1 and terminal 2.

Specification : 2.6 ~ 3.15Q (20 )

2z

— L

L]

4. Is FPRV component resistance within the specification?

SLDFL6295L

YES

Go to "Verification of Vehicle Repair".

Replace High pressure pump ass'’y and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  escasnss

Refer to DTC P0252.
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FLB -236 FUEL SYSTEM

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  esses7or

Rail Pressure 7/
/ Regulator Valve /

SLDFL6270L

GENERAL DESCRIPTION  eoseesss

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. Needle valve inside of injector is located between A
and B chamber. If applied pressure to B chamber is relived by injector solenoid, niddle valve is raised by the pressure of A
chamber then, fuel is injected. If same pressure is applied to A and B chamber, niddle valve closes by the elasticity then,
fuel injection stops. As electronically controlled injector is applied instead of mechanical injector, pilot and post injection,
injeciton duration and quantity control are achieved. And engine performance is improved by these control.

DTC DESCRIPTION  esoussos

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.
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FLB -237

DTC DETECTING CONDITION

ECEBBD6A

Item

Detecting Condition

Possible Cause

DTC Strategy

e Current monitoring

Enable Conditions

IG Key "ON"

ThresholdValue

Highside short to Lowside
Lowside short to battery

DiagnosticTime

* Immediately

Fail Safe

Fuel Cut YES
EGR Off NO
Fuel Limit NO

MIL ON

» Short in injector circuit
* Injector component

SPECIFICATION

ED46BFFO

Injector Component
Resistance

Injector Operating Voltage

Injector Operating
Current

Injector Control Type

0.255 +0.04Q (20 )

80V

Peak current : 18+0.5A
Hold in current : 12+0.5A

Current control
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FLB -238 FUEL SYSTEM

SCHEMATIC DIAGRAM  essisses

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Injector #1 (CUD 24-1) ECM (CUD-M ECM) [Injector #1 (CUD 24-1)]
1 16. Injector #1 Low side Terminal Connected to Function
XIZ XXXX 1 CUD-M terminal 16 Injector #1
2 47. Injector #1 High side 2 CUD-M terminal 47 Injector #1
Injector #2 (CUD 24-2) [Injector #2 (CUD 24-2)]
L 31. Injector #2 Low side Terminal Connected to Function
XIZ XXXX 1 CUD-M terminal 2 Injector #2
2 2. Injector #2 High side 2 CUD-M terminal 31 Injector #2
Injector #3 (CUD 24-3) [Injector #3 (CUD 24-3)]
- 1. Injector #3 Low side Terminal Connected to Function
X@ XXXX 1 CUD-M terminall Injector #3
2 46. Injector #3 High side 2 CUD-M terminal 46 Injector #3
Injector #4 (CUD 24-4) [Injector #4(CUD 24-4)]
L 17. Injector #4 Low side Terminal Connected to Function
X|Z| XXXX 1 |CUD-M terminal 17 Injector #4
2 33. Injector #4 High side 2 CUD-M terminal 33 Injector #4
[HARNESS CONNECTOR]
CUD-M

CUD-K
CUD 24-1,2,3,4
INJECTOR #1,2,3,4

94193]92/91190|89|88|87|86|85[84(83|82|81480[79|78|77|76|75|74| 73 n
[72[71[7dledlee]67[ecleslea]63l62l61l60}59]58]57]56]55]54]53]52] 51]

— N s— R s— R —
[sofao]4gfalaclashaasjaziar]adsofss|s73efas[zals3]s231]30] 2] an
28]27]26|25[24]23]22[2120]19[18[17|16{15[14]13|12]|11]10{ 9|8 | 7 2|

ECM

SLDF27679L
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DTC TROUBLESHOOTING PROCEDURES FLB -239

SIGNAL WAVEFORM AND DATA  esscosss

at (N ECHY 6.5 CHBB.5UV B.1ns4 2~ HE )

Pl[otlnjectmnl PI]OtlglectlorQ /Maln |n1ect|on

Zcu:\m Sx

@ Izoonl |cuns||nEn0| |RECD| |HEHU| _m |zoon| |CURS| |r1En0| |RECI.‘I| |nEr~|u| |

56 : 58PuS : 28Y 5A : 288uS : 28V

ng CH1 B B g 3oz & ng cm

i

Injecto C rrent wavef rm

I L L e o L e ]
| %Y [zoon] [cugs] [mEno] [RECD] [MENU] | %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)

SLDFL6273L

TERMINAL AND CONNECTOR INSPECTION  ecsrscs

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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FLB -240 FUEL SYSTEM

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  esanzaa
1. Check short to ground in power circuit(High side)
1) 1G Key "OFF", Engine "OFF".
2) Disconnect injector connector and ECM connector.

3) Check continuity between injector connector terminal 2 and chassis ground.

Specification : Discontinuity (Infinite Q )

4) Is the measured resistance within the specification?
VES

Go to "2. Check short between power circuit and control circuit" as follows.

Repair short to ground in injector power circuit and go to "Verification of Vehicle Repair".
2. Check short between power circuit and control circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect injector connector and ECM connector.

3) Check continuity between injector connector terminal 1 and terminal 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  eem74en

1. 1G Key "OFF", Engine "OFF".
2. Disconnect injector connector.

3. 1G Key "ON".
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DTC TROUBLESHOOTING PROCEDURES FLB -241

4. Measure the voltage of injector connector terminal 1.

Specification : 0.3~0.5V

5. Is the measured voltage within the specification?

YES
Go to "Component Inspectiont”.

Repair short to battery in injector control circuit and go to "Verification of Vehicle Repair”.

COMPONENT INSPECTION  ess7s9cs

1. IG Key "OFF", Engine "OFF".
2. Disconnect injector connector.

3. Measure the resistance between injector component terminal 1 and terminal 2.

Specification : 0.255Q +0.04 (20 ).

)

sgEgpEE

L]

4. Is the measured resistance(of injector solenoid) within the specification?

SLDFL6276L

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
Perform this process using "Injector data input” function on scantool, Refer to P1670, P1671 for more detailed infor-
mation.

VERIFICATION OF VEHICLE REPAIR eeieoins

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

1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.
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FLB -242 FUEL SYSTEM

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.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLB -243
IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT

COMPONENT LOCATION  esraisrr

SLDFL6305L

GENERAL DESCRIPTION 7247965

Crank Shaft Position Sensor(CKPS) is magnetic inductive type. Mounted on cylinder block, it senses tone wheel position
of crank shaft. 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  epieascr

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  esencer

Iltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions « During accelerating and turning engine "ON"
ThresholdValue * CMPS signal is outputted while CKPS signal
does not generate. « CKPS circuit
DiagnosticTime - Tone wheel rotates 4 times * CKPS component
* Abnormal deformation of
Fuel Cut YES Crank Shaft tone wheel
EGR Off NO * RPM is considered
Fail Safe — as double speed of
Fuel Limit NO CMPS signal.
MIL ON
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FLB -244 FUEL SYSTEM
SPECIFICATION  eas77s03
Output Signal . Low RPM Minimum | High RPM Minimum
Sensor Type Characteristic Air Gab Detecting Voltage Detecting Voltage
Magnetic inductive A/C waveform 1.8mm 230mVv 2769 mV
SCHEMATIC DIAGRAM  eoaerons
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
CKPS (CUD14) ECM (CUD-M)
P ) J e r— , ~ Terminal Connected to Function
b ! ! 112 - CKPS[+] 1(1) ECM CUD-M (7) Sensor Shield
- ! ! 2(3 ECM CUD-M (27 CKPS [] Signal
| 2(3) : [37- ckPS [ ©) (27) [-] Igna
S N'--® s 4 3(2) ECM CUD-M (12) CKPS [+] Signal
*(): AT
1) [7 - shield
*(): AIT
[HARNESS CONNECTORS]
CUD-M
=1 =1 I
[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|
[ g | [ ] | — ]
[30[29]28]27]26]25]24]23[22] 21 20] 19] 18 [ 17]16]
[15[14]13[12h1fi0] o8 7]6[ 5] 43 ]2]1]
=l =l L
B CUD-K
| [94]93][92]01]o0]so[88]s7][86]8s5]84]s3[s2[81[80[7o[78]77[76]75[74] 73] 515
CKPS [72]71]70l69[68]67|666564]63]62[6 1]60[59]58[57[56[55[54]53[52] 51 D
[s0Ja9]ag]47]a6l45la4]a3]42[41]40[39]38[37(36[35][34[33|32[31]30[ 29]
[28[27]26]2524[2322]21 /20101817 |16]15 14]1afi2liejio[ o8] 7 | L211
- ECM
SLDF27128L
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DTC TROUBLESHOOTING PROCEDURES FLB -245

SIGNAL WAVEFORM AND DATA  es2s7cos

SECH Al2. 0 VIR zau pi MR zev NS [ME 28y

] ...... ...... .....CMRS...ref.erence pomt ..... ......

Do CKPS r fererrce pomt : [ T S S R T A T A A S A A
_m [zoon| [CURS | [MENO] [RECD] |HEHU| 8y [zoon] [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.)

SLDFL6306L

SIGNAL ANALYSIS

: CKPS signal recognition below 2000RPM CKPS signal recognition above 1000RPM

SLDFL6307L

1. The output voltage of CKPS signal varies according to rpm(the speed of tone wheel passing by sensor)
( low voltage is inducted for low speed and high voltage is inducted for high speed. )

2. CKPS should detect from low rpm at cranking to above 5000rpm. If minimum detecting voltage is set low for the ease
of signal detection at low rpm, 1) the abnormal signal at high rpm from which high voltage generates or 2) electrical
NOise through circuit can be recognized as Crank signal. Thus minimum detecting voltages at low rpm and high rpm
are set differently.

3. ECM convert analog signal like the waveform illustrated above into digital signal with A/D converter.The voltage above

minimum detecting voltage of crank signal and "-"voltage below 0.0V is meaningless at converting process. RPM is
detected as Hz.(signal detecting period)

MONITOR SCANTOOL DATA  essacois

1. Connect Scantool to Data Link Connector (DLC).
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FLB -246 FUEL SYSTEM

2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "ENGINE SPEED SENSOR" parameter on the Scantool.

Specification : 800+50RPM at idle

1.2 CURRENT DATA 4854
A
% |FUEL PRESSURE MEASURED 28.2 MPa
% |RAIL PRESS. REGULATORL 22.7 %
% |AIR MASS PERCYLINDER  359.7nmg/st
% [EGR ACTUATOR 6.8 %
% |WATER TEMP.SENSOR 94.3 °C
% |ACCEL PEDAL SENSOR 1 725 mU
% |BOOST PRESSURE SENSOR 1815 hPa
EJENGINE SPEED SENSOR 794 rpn
[F1 | [ FULL | |GRPH| |RCED|

Fig.1) Check "ENGINE SPEED SENSOR" parameter carefully after warming engine up, also check engine stall and rpm instability
or engine shut down.

SLDFL6318L

TERMINAL AND CONNECTOR INSPECTION  eoaesace

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 "Signal Circuit Inspection ".

SIGNAL CIRCUIT INSPECTION  esssaes0

1. Check signal circuit voltage
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1) IG Key "OFF", Engine "OFF".

2) Disconnect CKPS connector.

3) IG Key "ON".

4) Measure the voltage of CKPS connector terminal 2.

5) Measure the voltage of CKPS connector terminal 3.

Specification : 0.6V~1.0V

6) Is the measured voltage within the specification?
YES

Go to "3.Check short between signal circuits" as follows.

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(CUD-M) terminal 12.

4) Check continuity between CKPS connector terminal 3 and ECM connector(CUD-M) terminal 27.

Specification : Continuity ( below 1.0Q )

5) Is the measured resistance within the specification?
YES

Go to "3.Check short between signal circuits" as follows.

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 terminal 3.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?

=S
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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 terminal 2.(crank signal)

4) Check continuity between CKPS connector terminal 1(shield ground) and terminal 3.(crank signal)

Specification : Discontinuity ( Infinite Q )

5) 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  ees62860

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  eoirusre

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 terminal 3 at component side.
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Specification : 860Q £10% (20 )

SLDFL6313L

4) Is the measured resistance within the specification?

=S

Go to "2. 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 terminal 3 at component side.

Specification : Discontinuity (Infinite Q)

SLDFL6314L

4) Is the measured resistance within the specification? (Is the inside of component insulated correctly?)
YES
Go to "3. Check CKPS waveform" as follows.

Replace CKPS and go to "Verification of Vehicle Repair".
3. Check CKPS waveform

1) IG Key "OFF", Engine "OFF".
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2) Connect CKPS connector.
3) Connect Oscilloscope to CKPS connector terminal 2, terminal 3.

4) Check if CKPS waveform is outputted correctly as cranking or turning engine on.

SPECIFICATION :

pi D ACEY 2.8 nS zau ot B zev P B 20y

...... ......§......E.....CMP.S..reference pomt

__CKPSrferencepomtE_ R R A T R T s
_m [zoom] [curs | [HEHD | |RECD| |HEHU| S [zoon| [cugs | [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.)

SLDFL6306L

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  eesaosss

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 P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  eaceieia

Refer to DTC P0335.

GENERAL DESCRIPTION  ecosero

Refer to DTC P0335.

DTC DESCRIPTION  exrreses

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  ecacs7ea

ltem Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions ¢ During accelerating and turning engine "ON"
ThresholdValue e Engine speed sen;;ed at CKPS above 6000RPM —
» Abnormal crank signal pulse « CKPS circuit
DiagnosticTime + Immediately * CKPS component
* Abnormal deformation of
Fuel Cut YES Crank Shaft tone wheel
EGR Off NO
Fail Safe
Fuel Limit NO
MIL ON

SPECIFICATION  eorspesr

Sensor Tvpe Output Signal Air Gab Low RPM Minimum | High RPM Minimum
yp Characteristic Detecting Voltage Detecting Voltage
Magnetic inductive A/C waveform 1.8mm 230mV 2769 mV

SCHEMATIC DIAGRAM  eesersca

Refer to DTC P0335.

SIGNAL WAVEFORM AND DATA  ecssiza
Refer to DTC P0335.
MONITOR SCANTOOL DATA  Es2rs908

Refer to DTC P0335.
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TERMINAL AND CONNECTOR INSPECTION  eosssr2s

Refer to DTC P0335.

SIGNAL CIRCUIT INSPECTION  Eesizo000

1. Check signal circuit voltage

1)
2)
3)
4)

5)

IG Key "OFF", Engine "OFF".

Disconnect CKPS connector.

IG Key "ON".

Measure the voltage of CKPS connector terminal 2.

Measure the voltage of CKPS connector terminal 3.

Specification : 0.6V~1.0V

6)

Is the measured voltage within the specification?

YES

Go to "3.Check short between signal circuits" as follows.

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

2. Check open in signal circuit

1)
2)
3)

4)

IG Key "OFF", Engine "OFF".

Disconnect CKPS connector and ECM connector.

Check continuity between CKPS connector terminal 2 and ECM connector(CUD-M) terminal 12.

Check continuity between CKPS connector terminal 3 and ECM connector(CUD-M) terminal 27.

Specification : Continuity ( below 1.0Q )

5)

Is the measured resistance within the specification?

YES

Go to "3.Check short between signal circuits" as follows.

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

3. Check short between signal circuits

1)
2)

3) Check continuity between CKPS connector terminal 2 and terminal 3.

IG Key "OFF", Engine "OFF".

Disconnect CKPS connector and ECM connector.
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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.

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 terminal 2.(crank signal)

4) Check continuity between CKPS connector terminal 1(shield ground) and terminal 3.(crank signal)

Specification : Discontinuity ( Infinite Q )

5) 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  espssnse

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".
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COMPONENT INSPECTION  essiasa
1. Check Resistance of CKPS component
1) IG Key "OFF", Engine "OFF".

2) Disconnect CKPS connector.

3) Check resistance between CKPS connector terminal 2 and terminal 3 at component side.

Specification : 860Q +10% (20 )

SLDFL6313L

4) |s the measured resistance within the specification?

=)

Go to "2. 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 terminal 3 at component side.

Specification : Discontinuity (Infinite Q)

SLDFL6314L

4) Is the measured resistance within the specification? (Is the inside of component insulated correctly?)

=S
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Go to "3. Check CKPS waveform" as follows.

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, terminal 3.

4) Check if CKPS waveform is outputted correctly as cranking or turning engine on.

SPECIFICATION :

Al - 2.8 ns [ 2.0V o ER2e0v GBS N 2.6V

CMPS reference pomt

: CKPSrferencepomt;_ I S RS R A S R V4
_m [zoon| [curs | [HEHO] |RECD| |HEHU| 8y [zoon| [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.)

SLDFL6306L

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  eusomor

Refer to DTC P0335.
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DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  ersieies

SLDFL6315L

GENERAL DESCRIPTION  esosocsc
Cam Shaft Position Sensor (CMPS) is hall sensor type. Sensing the teeth attatch at the end of 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  eceaesn?

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  e2iegea0

Iltem Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions ¢ During accelerating and turning engine "ON"

¢ CKPS signal is outputted while CMPS signal

ThresholdValue
does not generate.
DiagnosticTime « Crank Shaft rotates 4 times * CMPS circuit
* CMPS component
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit YES
MIL ON
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SPECIFICATION  eaesosss

Output Signal . LOW Signal HIGH Signal
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  ecrcacs2
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM (CUD-M)
CMPS (CUD13) - -
3 Terminal Connected to Function
[20-GND 1 Main Relay Battery Voltage
@ (] 2 S0 s signa 2 ECM CUD-M (50) CMPS Signal
L 3 ECM CUD-M (20) GND
Main Relay
[HARNESS CONNECTORS]
CUD-M
H

[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]

[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 [l

=l =]
CUD-K

[04]o3]92[01]00[89]88]87[86]85]84]83

82[slso[7ol78[77]76[75[74] 73] [T

[72]72]70]69]68]67]6665[64[63]62]6 1]
1 J L ]

60[59]58[57[56]55[54/53[52] 51|
] T ] 413

[s0lao]48]a7|46]aslaalaz[42]41|40[39

3837[36[35[3433[32|31]30] 29|

[28]27]26]25[24]23]22]21 201918 ]2 7

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

ECM
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SIGNAL WAVEFORM AND DATA  esssrece

‘—m 2.8 ns [ 2.8V

CMPS refer nce po' o

CKPS r ference pomt :

ﬂ [zoom] [curs | [MEHO | |RECD| |r1EHU|

at R 2.0V G 2.0 v

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

SI

5.0V

3.8V

2.0v

0.0v

point.

(Injection sequence is determined based on LOW and HIGH signal of Cam Shaft Position Sensor reference point as

detecting cylinder position.)

GNAL ANALYSIS

SLDFL6316L

Falling edge
A High-signal detecting range
_________________ _‘_______________.
Hysteresis range
___________ o-—-——-—-—-JFt--———— .
Rising edge
Y
Vo Low-signal detecting range

T

SLDFL6317L

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  esrsoss

1. Connect Scantool to Data Link Connector (DLC).

2. Warm engine up to normal operating temperature.

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

WWW.DIGITALKHODRO.COM
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4. Monitor "ENGINE SPEED SENSOR" parameter on the Scantool.

Specification : 800+50RPM at idle

1.2 CURRENT DATA 48,54
A
* |FUEL PRESSURE MEASURED 28.2 MFa
* |RAIL PRESS. REGULATOR1 22.7 %
* |AIR MASS PERCYLINDER  359.7mg/st
* |[EGR ACTUATOR 6.8 %
* |WATER TEMP.SENSOR 94.3 °C
% |ACCEL PEDAL SENSOR 1 725 nV
* |BOOST PRESSURE SENSOR 1815 hFPa
A ENGINE SPEED SENSOR 794 rpn
[FI% | [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.

SLDFL6318L

TERMINAL AND CONNECTOR INSPECTION  eossssrs

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

3. Is the problem found?

YES

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  e4peases

1. IG Key "OFF", Engine "OFF".
2. Disconnect CMPS connector.

3. 1G Key "ON".
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4. Measure the voltage of CMPS connector terminal 1.

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

5. Is the measured voltage within the specification?
YES

Go to "Signal Circuit Inspection”.

Repair open in Main relay power circuit and fuse, and go to "Verification of Vehicle Repair".
[Check open in E/R JUNCTION BOX 15A INJ 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  ereesers
1. Check CMPS signal voltage

1) 1G Key "OFF", Engine "OFF".

2) Disconnect CMPS connector.

3) IG Key "ON".

4) Measure the voltage of CMPS connector terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "Ground Circuit Inspection”.

Go to "2. 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(CUD-M) terminal 50.

Specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification? (Is continuity confirmed?)
YES

Repair short to ground in signal circuit and go to "Verification of Vehicle Repair".
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Repair open in the circuit between CMPS connector terminal 2 and ECM connector(CUD-M) terminal 50 and
go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  eseersis

IG Key "OFF", Engine "OFF".

Disconnect CMPS connector.

IG Key "ON".

Check the voltage of CMPS connetor terminal 2. [ TEST "A" ]

Check the voltage between CMPS connetor terminal 2 and terminal 3. [ TEST "B" ]
(terminal 2 : Check + prove , terminal 3 : Check - prove )

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

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  essrres2

1.

Cam shaft detecting teeth inspection

1) 1G Key "OFF", Engine "OFF".

2) Disconnect CMPS connector.

3) Disconnect CMPS.

4) Check the condition of Cam shaft detecting teeth through CMPS mounting hall.

5) Is abnormal deformation of Cam shaft detecting teeth found?

YES

Replace Cam shaft assy’ or Cylinder head assy’ and go to "Verification of Vehicle Repair".

Go to "2. CMPS waveform Inspection" as follows.
CMPS waveform inspection
1) 1G Key "OFF", Engine "OFF".
2) Connect CMPS connector.

3) Connect Oscilloscope to CMPS connector terminal 2.
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4) Monitor if CMPS waveform is outputted normally as cranking or turning engine "ON".
SPECIFICATION :

it CPCEY z.0ns [IEE 20V o i zev GENE MR zev

...... : ......f......i...CMP.S..reference pomt

5;CKF’SrferenceDomt§- : SRR T T S S N N R R R
| %Y [zoon] [curs ] [MEMO] |RECD| |r1EHU| Y [zoon| [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.)
SLDFL6316L

5) Is CMPS waveform displayed correctly?

=S

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  ersuns

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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DTC P0341 CAMSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE (BANK 1 OR SINGLE SENSOR)

FLB -265

COMPONENT LOCATION

E7755DDB

Refer to DTC P0340.

GENERAL DESCRIPTION

E6957AA0

Refer to DTC P0340.

DTC DESCRIPTION

EE5DD951

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

EF79C347

ltem Detecting Condition Possible Cause

DTC Strategy

e Signal monitoring

Enable Conditions e During accelerating and turning engine "ON"

« When RPM from CMPS correlates with RPM
from CKPS abnormally.

ThresholdValue

* CMPS circuit
e CMPS component

DiagnosticTime e Crank Shaft rotates 4 times

Fuel Cut NO
EGR Off NO
Fail Safe =
Fuel Limit YES
MIL ON

SPECIFICATION

E92B9857

Output Signal . LOW Signal HIGH Signal
Sensor Type Characteristic Air Gab Detecting Voltage Detecting Voltage
Hall effect type OV~5V0[LI?F;LT signal 1.25mm below 2.0V above 3.8V

SCHEMATIC DIAGRAM

Refer to DTC P0340.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0340.

EDA59572

MONITOR SCANTOOL DATA  epzraeec

Refer to DTC P0340.
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TERMINAL AND CONNECTOR INSPECTION  esacosss

Refer to DTC P0340.

POWER CIRCUIT INSPECTION  ecios127

1. 1G Key "OFF", Engine "OFF".
2. Disconnect CMPS connector.
3. 1G 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 JUNCTION BOX 15A INJ 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  &copizo0
1. Check CMPS signal voltage

1) 1G Key "OFF", Engine "OFF".

2) Disconnect CMPS connector.

3) IG Key "ON".

4) Measure the voltage of CMPS connector terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "Ground Circuit Inspection”.

Go to "2. 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.
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3) Check continuity between CMPS connector terminal 2 and ECM connector(CUD-M) terminal 50.

Specification : Continuity ( below 1.0Q )

4) s the measured resistance within the specification? (Is continuity confirmed?)

YES

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

Repair open in the circuit between CMPS connector terminal 2 and ECM connector(CUD-M) terminal 50 and
go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  epi2e06a

1. 1G Key "OFF", Engine "OFF".

2. Disconnect CMPS connector.

3. 1G Key "ON".

4. Check the voltage of CMPS connetor terminal 2. [ TEST "A" ]

5. Check the voltage between CMPS connetor terminal 2 and terminal 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  epazsser
1. Cam shaft detecting teeth inspection
1) 1G Key "OFF", Engine "OFF".
2) Disconnect CMPS connector.
3) Disconnect CMPS.
4) Check the condition of Cam shaft detecting teeth through CMPS mounting hall.

5) Is abnormal deformation of Cam shaft detecting teeth found?

=S
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Replace Cam shaft assy’ or Cylinder head assy’ and go to "Verification of Vehicle Repair".

Go to "2. 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 :

—m 2.0 ns [N 2.0 Y o i z2ev GENE [MEz2ev

i CMPS reference pomt N

..CKPSrfereﬂceDomté. S S S S S R O S B S I 74
ﬂ [zoon| [curs | [MENMO| |RECD| |HENU| %Y [zoon| [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.)

SLDFL6316L

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  esrosei

Refer to DTC P0340.
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IDTC P0381 GLOW INDICATOR LAMP - CIRCUIT MALFUNCTION

GENERAL DESCRIPTION  enorioss

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

E1C9BEOE

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  espssere

Item

Detecting Condition

Possible Cause

DTC Strategy

» \oltage monitoring

Enable Conditions

¢ |G Key "ON" (monitoring only performed within
lamp operating condition)

e Short to battery

ThresholdValue e Short to GND
« Wiring open
DiagnosticTime ¢ 1.0 sec.
Fuel Cut NO
EGR Off NO
Fail Safe —
Fuel Limit NO
MIL OFF

* Open in glow lamp
» Glow lamp circuit
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FUEL SYSTEM

SCHEMATIC DIAGRAM  esroacss

10A Cluster FUSE (IG power)

[HARNESS CONNECTOR]

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
MO1-A Cluster D-K ECM
= cu c Terminal Connected to Function
MO1-A terminal 10| 10A Cluster FUSE IG power
- MO1-A - i - i
Mo1-A| 10 @ 3 69. Glow lamp control MO1-A terminal 3 [ CUD-K terminal 69| Glow lamp control
Glow lamp

T—T]

10]9]8]7]6]5]4]3]2]1

60[59]58|57]56]55[54]53|52|51 5049 (48| 47| 46
45144]43]42|41]40|39)38]37|36]| 35|34 |33[32|31

30[29]28[27]2625]24[23]22] zi 20[10[18]17]16
[15]1aft3f1ohifof o] 8] 7[6[ 5 [4]3[2]1]
[l [ [l [

|I20|19|18 [17]16/15|14 )13 |12|1i|

MO1-A

CUD-K

12(11|10{9 (8|7 |6|5[4|3|2 |1
24|23|22|21|20|19(18(17(16(15(14 (13

72|71)70|69|68/67|66165164|63|62|61

i —
ofag[4g[47]46l45l14[a3]42]41]40f39

Eooomat

28[27]26]25]24]23]22]21 20101 8[17

38]37[36]35[34/3332]31]30] 29]

194193192[91{90|89|88|87|86|85|84|83|82{81|80|79|78|77|76[75|74| 73 n
60]5958|57]56/55|54/53|52| 51 ..
413

16[15[1413]12[11]10] 9[8[ 7]

MO01-B

ECM

MONITOR SCANTOOL DATA  esosrase

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.

SLDF27680L

specification : Lamp turns ON at ACTUATION TEST of Glow lamp.
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1.5 ACTUATION TEST 1817
GLOW LAMP
DURATION |UNTIL STOP KEY
METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF
PRESS [STRT1, IF YOU ARE READY *
[STRT | [STOP|

Fig.1) Diagnosing problem is convenient through ACTUATION TEST of glow lamp.

TERMINAL AND CONNECTOR INSPECTION  epapsspa

SLDFL6326L

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?

M=)

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

Go to "Control Circuit Inspection”.

CONTROL CIRCUIT INSPECTION  esrerrse

1. Check voltage in control circuit

1)
2)
3)

4)

IG Key "OFF", Engine "OFF".
Disconnect ECM connector.

IG Key "ON".

Measure the voltage of ECM connector(CUD-K) terminal 69.
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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" as follows.

Check filament of glow lamp. ( Refer to Component Inspection)
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(CUD-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  eiprcezs

1. 1G Key "OFF", Engine "OFF".

2. Dismount cluster and disconnect glow lamp.
3. Check filament of glow lamp.

4. Supply 12V to glow lamp to turn lamp ON.

Specification : Lamp turns ON when 12V is supplied.

5. Does glow lamp turn ON?
1)
YES

Go to "Verification of Vehicle Repair".

Replace glow lamp and go to "Verification of Vehicle Repair".
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VERIFICATION OF VEHICLE REPAIR esrsarse

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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DTC P0401 EXHAUST GAS RECIRCULATION FLOW INSUFFICIENT
DETECTED

COMPONENT LOCATION  erazesss

SLDFL6332L

GENERAL DESCRIPTION  eso1883e

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 MAFS in diesel engine is different
from gasoline engine. Fuel injection quantity is decided by MAFS signal in gasoline engine.) When EGR gas(contains no
oxygen) flowing into combustion chamber increases, the air passing through MAFS(contains oxygen) decreases. Thus,
with the output signal change of MAFS accompanied by EEGR actuator actuation, ECM determine the amount of recir-
culated EGR gas quantity.

(L NOTE

NOx 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,
NOXx decreases because there is no supplementary oxygen to react with nitrogen.

DTC DESCRIPTION  eescasos

P401 is set when ECM/PCM detects that duty amount of EEGR actuator contol valve, ENG speed or amount of EGR is
exceeded to minimum set point last to more than 15 sec. In this case, check that stuck of EEGR actuator, air leakage of
intake line.
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DTC DETECTING CONDITION

E338D652

Item

Detecting Condition

Possible Cause

DTC Strategy

« Signal monitoring

Enable Conditions

« Engine running

ThresholdValue * EGR is exceeded to minimum set point
DiagnosticTime * 15 sec.
Fuel Cut NO
EGR Off YES
Fail Safe
Fuel Limit NO
MIL ON

» EGR actuator stuck
* EGR actuator component
» Air leakage of intake line

SPECIFICATION

E4487699

EGR actuator component

EGR actuator operating Hz

EGR actuator operating duty

resistance
7.3 ~8.8Q (20 ) 142Hz 10%(closed) ~ 40%(opened)
SCHEMATIC DIAGRAM  eerasano

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ECM (CUD-M)
EEGR(CUDﬂ% Terminal Connected to Function

[59 - EEGR Control 1 Main Relay Battery Voltage (B+)

X‘E‘IZ:Xl 1 2 ECM CUD-M (59) EEGR Control
> Main Relay
[HARNESS CONNECTORS]
CDU-M
! ! I

o0

CuD31

EEGR

[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[12i1pof o] 8] 7]6[ 5[4 [3]2]1]

[l [l [

=

CDU-K

[o4]o3]92]o1]o0]s9]88]87[86]85][84]83

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

o
(&)

[72]71]70l69]68]67]6665[64|63]62]61]
| I—

605958[57[56]55[54/53[52 51|

 I—
50149]48]47]46(45[{44[43|42]41)40[39

 E—  E— |
38|37(36(35[34(33|32)31/30] 29

[28]27]26]25]24]23]22]21 2019181 7

N A
[

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

ECM
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SIGNAL WAVEFORM AND DATA  eireeiss

rR [l 2ev BN CHBS5.8V FR R z0Y EAES CHBS5.8UY
HIN:- 35.8mU AVE: 13.5 U MAX: 15.1 V MIN: 178.8mU AVE: 8.9 U HaX: 15.3 U

FREQ: 156.23 H= DUTY: 91 % FREQ: 153.85 H= DUTY: 58 X

| 3% [zoon] [curs ] [nENMo] [RECD] [MENU] ﬁ zooh| [curs | [mEMo| [RECD] [MENU

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

SLDF27699L

[LI| NOTE
The output of approx. 10% duty is mainly for the diagnosis of EEGR actuator circuit than actuating EEGR.

MONITOR SCANTOOL DATA  ezei7302

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

4. Monitor "AIR MASS PERCYLINDER" parameter on the Scantool.

Specification :
When EEGR actuator does not operate (6% duty) at idle : 340mg/st £ 50 mg/st
When EEGR actuator operates(50% duty) at idle : 200ms/st + 50 mg/st
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DTC TROUBLESHOOTING PROCEDURES FLB -277
1.2 CURRENT DATA 12/54 1.2 CURRENT DATA 12/54
& &
x |FUEL PRESSURE-TARGET  28.5 MPa % |FUEL PRESSURE-TARGET  28.5 MPa
* [FUEL PRESSURE MEASURED 28.5 MPa | g * [FUEL PRESSURE MEASURED 28.5 MPa | g
* e AIR NASS PERCYLINDER  192.7mg/s
% |AIR TEMPERATURE SENSOR 38.6 °C % |AIR TEMPERATURE SENSOR 39.4 °C
% |EGR ACTUATOR 6.8 % % [EGR ACTUATOR 56.6 %
% |ACCEL PEDAL SENSOR 8.8 % % |ACCEL PEDAL SENSOR 8.8 %
% [ENGINE SPEED SENSOR 794 rpm % |[ENGINE SPEED SENSOR 794 rpn
CALCULAT . LOAD VALUE. CALCULAT . LOAD VALUE.
¥ ¥
[FIx | [FULL] [GRPH| |RCED| [FIx | [FULL] | GRPH| | RCED|

Fig.1) Check if "AIR MASS PER CYLINDER" output signal is 340mg/st £ 50mg/st without EEGR operation at warm idle
(EEGR actuator 6% duty)

Fig.2) Check if "AIR MASS PER CYLINDER" output signal is 200mg/st + 50mg/st with EEGR operation at warm idle
(EEGR actuator 50% duty)

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

SLDFL6230L

TERMINAL AND CONNECTOR INSPECTION  esroiess

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 or
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  ecipzezs

1. IG Key "OFF", Engine "OFF".

2. Disconnect EGR actuator connector

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -278 FUEL SYSTEM

3. IG Key "ON".

4. Measure the voltage of EGR actuator connector terminal 2.

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 SNSR 2 FUSE and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  essscres
1. Check control circuit monitoring voltage

1) 1G Key "OFF", Engine "OFF".

2) Disconnect EGR actuator connector.

3) IG Key "ON".

4) Measure the voltage of EGR actuator connector terminal 1.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection”.

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

2. Check open in control circuit
1) 1G Key "OFF", Engine "OFF".
2) Disconnect EGR actuator connector and ECM connector.

3) Check continuity between EGR actuator terminal 1 and ECM connector (CUD-M) terminal 59.

Specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?
YES

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

COMPONENT INSPECTION  eoceoisa
1. Check EGR actuator component resistance
1) IG Key "OFF", Engine "OFF".
2) Disconnect EGR actuator.

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

Specification : 7.3~ 8.8Q (20 )

SLDFL6331L

4) |Is EEGR actuator component resistance within the specification?
YES

Go to "2. Check EEGR actuator operation condition"as follows.

Replace EEGR actuator and go to "Verification of Vehicle Repair".
2. EEGR operation check
1) 1G 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) IG Key "ON", Engine "ON".
5) Let IDLE RPM last after warming engine up.
6) Check the leakage of intake system(the leakage or damage of intercooler).

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

8) Check that EEGR actuator does not operate.
( EEGR actuator turns "OFF" and 4.4% duty is outputted 3 min after rapid acceleration. )

9) Monitor signal voltage of MAFS when engine speed lasts at approx. 800RPM using Scantool.
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10) Check MAFS output signal at idle after rapid acceleration.(EEGR actuator duty 45%)

Specification :
When EEGR actuator does not operate (5%) at idle : 410mg/st + 50 mg/st
When EEGR actuator operates(45%) at idle : 360mg/st £+ 50 mg/st

11) Is output signal within the specification?

YES
Go to "Verification of Vehicle Repair".

After checking that carbon is clogged inside of EGR pipe and EEGR actuator or EGR valve is stuck, if any
troble is not detected, repair EEGR actuator assy’ and go to "Verification of Vehicle Repair”.

VERIFICATION OF VEHICLE REPAIR em2iner

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 P0402 EXHAUST GAS RECIRCULATION FLOW EXCESSIVE DETECTED)

COMPONENT LOCATION  esisasrr

Refer to DTC P0401.

GENERAL DESCRIPTION  eceorsrs

Refer to DTC P0401.

DTC DESCRIPTION  e2saenss

P0402 is set when EGR governer deviaton is above the upper limit value for more than 5 sec.. This code is due to open
or short to battery in EEGR actuator circuit or internal open in EEGR component.

DTC DETECTING CONDITION  eaessece

Item Detecting Condition Possible Cause
DTC Strategy e Signal monitoring
Enable Conditions e Engine running
ThresholdValue ’ Shqrt to bRgry
e Wiring open
DiagnosticTime * 5 sec. * EGR actuator circuit
* EGR actuator component
Fuel Cut NO
_ EGR Off YES
Fail Safe
Fuel Limit NO
MIL ON

SPECIFICATION  ersgzess

EGR actuator component EGR actuator operating Hz EGR actuator operating duty
resistance
7.3 ~8.8Q (20 ) 142Hz 10%(closed) ~ 40%(opened)

SCHEMATIC DIAGRAM  ei7sroes

Refer to DTC P0401.

SIGNAL WAVEFORM AND DATA  esecusss

Refer to DTC P0401.

MONITOR SCANTOOL DATA  esissaz

Refer to DTC P0401.
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TERMINAL AND CONNECTOR INSPECTION  e2s00n05

Refer to DTC P0401.

POWER CIRCUIT INSPECTION  esraoons
1. 1G Key "OFF", Engine "OFF".

2. Disconnect EGR actuator connector

3. 1G Key "ON".

4. Measure the voltage of EGR actuator connector terminal 2.

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 SNSR 2 FUSE and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eacseero
1. Check control circuit monitoring voltage

1) 1G Key "OFF", Engine "OFF".

2) Disconnect EGR actuator connector.

3) IG Key "ON".

4) Measure the voltage of EGR actuator connector terminal 1.

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
1) 1G Key "OFF", Engine "OFF".
2) Disconnect EGR actuator connector and ECM connector.

3) Check continuity between EGR actuator terminal 1 and ECM connector (CUD-M) terminal 59.
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Specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specification?

YES
Go to "Component Inspection".

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

COMPONENT INSPECTION  eose286a

1. IG Key "OFF", Engine "OFF".
2. Disconnect EGR actuator.

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

Specification : 7.3~ 8.8Q (30 )

4. Is EEGR actuator component resistance within the specification?

=S

Go to "2. EEGR operation check".

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

VERIFICATION OF VEHICLE REPAIR  e2soese

Refer to DTC P0401.
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FUEL SYSTEM

VOLTAGE

DTC P0489 EXHAUST GAS RECIRCULATION CONTROL CIRCUIT LOW

COMPONENT LOCATION  esaceoss

Refer to DTC P0401.

GENERAL DESCRIPTION  eeorriee

Refer to DTC P0401.

DTC DESCRIPTION  erios02

P0489 is set when '0’'A is detected in EEGR actuator circuit for more than 0.5 sec..

ground in EEGR actuator circuit or internal open in EEGR component.

DTC DETECTING CONDITION  e7asason

This code is due to open or short to

Item Detecting Condition Possible Cause
DTC Strategy e Signal monitoring
Enable Conditions e Engine run
ThresholdValue : Shqrt to GND
» Wiring open
DiagnosticTime * 0.5 sec. * EEGR actuator circuit
» EEGR actuator component
Fuel Cut NO
EGR Off YES
Fail Safe
Fuel Limit NO
MIL OFF

SPECIFICATION  esurom

EGR actuator component
resistance

EGR actuator operating Hz

EGR actuator operating duty

7.3 ~8.80Q (20 )

142Hz

10%(closed) ~ 40%(opened)

SCHEMATIC DIAGRAM  eesoices

Refer to DTC P0401.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0401.

E102B230

MONITOR SCANTOOL DATA  esscairt

Refer to DTC P0401.
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DTC TROUBLESHOOTING PROCEDURES FLB -285

TERMINAL AND CONNECTOR INSPECTION  esssosat

Refer to DTC P0401.

POWER CIRCUIT INSPECTION  esaassaa
1. 1G Key "OFF", Engine "OFF".

2. Disconnect EGR actuator connector

3. 1G Key "ON".

4. Measure the voltage of EGR actuator connector terminal 2.

Specification : 11.5V~13.0V

5. Is the measured voltage within the specification?
YES

Go to "Control Circuit Inspection”.

Repair E/R FUSE  RELAY BOX 15A SNSR 2 FUSE and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  epersri0
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 EGR actuator connector terminal 1.

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
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 (CUD-M) terminal 59.
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FUEL SYSTEM

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  eosssens

1. 1G Key "OFF", Engine "OFF".

2. Disconnect EGR actuator.

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

Specification : 7.3~ 8.8Q (20 )

4. |Is EEGR actuator component resistance within the specification?
YES

Go to "Verification of Vehicle Repair".

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

VERIFICATION OF VEHICLE REPAIR  es2coros

Refer to DTC P0401.
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FLB -287

VOLTAGE

DTC P0490 EXHAUST GAS RECIRCULATION CONTROL CIRCUIT HIGH

COMPONENT LOCATION  esessper

Refer to DTC P0401.

GENERAL DESCRIPTION  errs7zer

Refer to DTC P0401.

DTC DESCRIPTION  epasers

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  ease232e

ltem Detecting Condition Possible Cause
DTC Strategy e Signal monitoring
Enable Conditions e Engine running
ThresholdValue e Short to battery
DiagnosticTime * 0.5 sec. + EEGR actuator circuit
Fuel Cut NO * EEGR actuator component
EGR Off YES
Fail Safe
Fuel Limit NO
MIL OFF

SPECIFICATION  evaesese

EGR actuator component
resistance

EGR actuator operating Hz

EGR actuator operating duty

7.3~88Q (20 )

142Hz

10%(closed) ~ 40%(opened)

SCHEMATIC DIAGRAM  esp7sss

Refer to DTC P0401.

SIGNAL WAVEFORM AND DATA

Refer to DTC P0401.

EDO8DE18

MONITOR SCANTOOL DATA  esasesor

Refer to DTC P0401.
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FLB -288 FUEL SYSTEM

TERMINAL AND CONNECTOR INSPECTION  esrsorrs

Refer to DTC P0401.

POWER CIRCUIT INSPECTION  erceoz47
1. 1G Key "OFF", Engine "OFF".

2. Disconnect EGR actuator connector

3. 1G Key "ON".

4. Measure the voltage of EGR actuator connector terminal 2.

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 SNSR 2 FUSE and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  &cassoos
1. Check control circuit monitoring voltage

1) 1G Key "OFF", Engine "OFF".

2) Disconnect EGR actuator connector.

3) IG Key "ON".

4) Measure the voltage of EGR actuator connector terminal 1.

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
1) 1G Key "OFF", Engine "OFF".
2) Disconnect EGR actuator connector and ECM connector.

3) Check continuity between EGR actuator terminal 1 and ECM connector (CUD-M) 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  e2sc0ess

1. 1G Key "OFF", Engine "OFF".
2. Disconnect EGR actuator.

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

Specification : 7.3~ 8.8Q (20 )

4. |Is EEGR actuator component resistance within the specification?

YES

Go to "Verification of Vehicle Repair".

Replace EEGR actuator and go to "Verification of Vehicle Repair”.

VERIFICATION OF VEHICLE REPAIR  ecesoeea

Refer to DTC P0401.
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FLB -290 FUEL SYSTEM
[DTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE

COMPONENT LOCATION  ez089813

T

\X 8

GENERAL DESCRIPTION  eoorscee

\U// @ '@

SLDFL6337L

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  esassrra
P0501 is set when vehicle speed below 13.8 kph is detected for more than 4 sec. at above 4,000RPM and above 38.5

cc of fuel injection quantity. This code is due to open/short in VSS circuit, poor connection/damaged harness or VSS
component failure.
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DTC DETECTING

CONDITION E6423A44

Item Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions * Vehicle driving
Thresh- * When vehicle speed below 13.8 kph is detected.
at above 4,000RPM and above 38.5 cc of
oldValue U .
Case 1 fuel injection quantity.
Diagnos- .
ticTime 4 sec
Thresh- * When vehicle speed is calculated more
oldVvalue than 240kph by ECM. ) o
Case 2 - * Vehicle speed sensor circuit
Diagnos- « 0.5 sec * Vehicle speed sensor
ticTime component
Thresh- . . .
oldValue « When VSS signal is not valid.
Case 3 D
iagnos- .
ticTime 1 sec
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF
SPECIFICATION  escoparc
Sensing Type LOW Signal Voltage HIGH Signal Voltage Signal Duty
Hall sensor type below 1.5V above 3.5V 50+£5%
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SCHEMATIC DIAGRAM  eignoicr

[CIRCUIT DIAGRAM]

Cluster
ETACM
PULBE GENERATOR (A/T ONLY)
VSS (CUD 52) EPS CONTROL MODULE
CUD-K ECM
3
.o. H i 75. VSS control

|

[HARNESS CONNECTOR]

—
000
N /1N
— —

CuUD 52
VSS

IG Power (15A IGN COIL FUSE)

[CONNECTOR INFORMATION]

Terminal Connected to Function
1 I/P-F terminal 27 Chassis Ground
2 GUD 08 J/C terminal 5 IG Power
3 ECM CUD-K (75) VSS signal

60[5958|57|56[55/54|53|52|51) 50|49 [ 48 | 47 | 46
4544]43[42]141]4039]38|37[36| 35|34 |33[32]31

CUD-K

94]03[92[91]o0[so[se[s 7[s6[es]s4[83[s2[s1[so]79[ 787 7[76[75[74] 73] EH
[72[71]70l69l68l67]66[656463]62]6 1J6059]58[57[56]55|54]53[52[ 51]
e E m—

[50feoa8]a7]46]4sa4]43]42]41[40[39]38[37[36]35]34[33[32]31]30] 29]

[28[27]26]25]24[23]22[2 101 o]t 8] 7[16]15 4 13r2frafiol of 8] 7] .

ECM

SIGNAL WAVEFORM AND DATA  eioasnsa

m [ZooM| [CURS | [MEMO]| [RECD] [MENU]

SLDF27681L

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).
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DTC TROUBLESHOOTING PROCEDURES FLB -293

MONITOR SCANTOOL DATA  ecsreass

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

4. Monitor "VEHICLE SPEED SENSOR " parameter on the Scantool.

Specification : Current vehicle speed is displayed.

1.2 CURRENT DATA 45/54
A
% |[FUEL PRESSURE MEASURED 28.5 MPa
* |[AIR MASS PERCYLINDER 359. 7ng/st
* |[EGR ACTUATOR 6.8 %
» |ACCEL PEDAL SENSOR .8 X
Y UEHICLE SPEED SENSOR 8 kn’h
 |[ENGINE SPEED SENSOR 794  rpn
WATER TEMP.SENSOR .
CLUTCH SWITCH
¥
[FI1¥ | [FULL| |GRPH| [RCRD |

Fig.1) Check if current vehicle speed is same as vehicle speed displayed on the Scantool.

SLDFL6340L

TERMINAL AND CONNECTOR INSPECTION  esezoers

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".

with go to "Power Circuit Inspection".
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FLB -294 FUEL SYSTEM

POWER CIRCUIT INSPECTION  easoraaa
1. 1G Key "OFF", Engine "OFF".

2. Disconnect Vehicle Speed Sensor connector.
3. IG Key "ON".

4. Measure the voltage of VSS connector terminal 2.

Specification : 11.5V~13.0V

5. Is the measured voltage within the specification?
YES

Go to "Signal Circuit Inspection”.

Repair I/P JUNCTION BOX 10A ECU FUSE and related circuit, and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  essss324
1. Check signal circuit voltage (sensor side)

1) IG Key "OFF", Engine "OFF".

2) Disconnect VSS connector.

3) IG Key "ON".

4) Measure the voltage of VSS connector termianl 3.

Specification : 8.0V~11.5V

5) Is the measured voltage within the specification?
YES

Go to "2. Check signal circuit voltage (ECM side)"as follows.

Repair poor connection or open in signal circuit and go to "Verification of Vehicle Repair".
2. Check signal circuit voltage (ECM side)
1) 1G Key "OFF", Engine "OFF".
2) Disconnect Vehicle Speed Sensor connector and ECM connector.
3) IG Key "ON".

4) Measure the voltage of ECM connector (CUD-K) terminal 75.

Specification : 8.0V~11.5V
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DTC TROUBLESHOOTING PROCEDURES FLB -295

5) Is the measured voltage within the specification?
YES

Go to "Ground Circuit Inspection”.

Repair poor connection or open in ECM connector (CUD-K) terminal 75 related circuit and go to "Verification
of Vehicle Repair".

GROUND CIRCUIT INSPECTION  ess117a4

1. 1G Key "OFF", Engine "OFF".

2. Disconnect VSS connector.

3. IG Key "ON".

4. Measure the voltage of VSS connector terminal 2. [ TEST "A" ]

5. Measure the voltage between VSS 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

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  ezs2a9c6

1. 1G Key "OFF", Engine "OFF".

2. Disconnect VSS connector.

3. Disconnect VSS and Driven gear assy’.

4. Check rotating state of VSS driven gear.
5. Connect VSS connector and IG Key "ON".

6. Rotate Driven gear with hand.
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FLB -296 FUEL SYSTEM
SPECIFICATION :

FR B zev JEEE ciBBAS5U

_m Iéooﬁl |'cu1'13 |'|r1i:r10'| IﬁEdnl '| HENU '|

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).

SLDFL6339L

7. Does vehicle speed signal generate?

YES

Go to "Verification of Vehicle Repair".

Replace vehicle speed sensor and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  oossssr

After a repair, it is essential to verify that the fault is corrected.
1. After connecting Scantool select "DIAGNOSTIC TROUBLE CODES(DTCs)" mode.

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

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

5. Are any DTCs recorded ?

YES

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

System operates within specification.
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IDTC P0504 BRAKE SWITCH "A"/'B" CORRELATION

GENERAL DESCRIPTION  eszsecon

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

E4186436

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  esroises

Iltem

Detecting Condition

Possible Cause

DTC Strategy

 Signal monitoring

Enable Conditions e |G Key "ON"
ThresholdValue * Wiring open
DiagnosticTime ¢ 100 sec.

Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF

» Brake switch component
» Abnormal brake pedal height
» Brake switch circuit

SPECIFICATION

E1EE2658

Condition

Brake Pedal Released

Brake Pedal Depressed

Switch state

Switch 1

Switch 2

Switch 1

Switch 2

Opened

Closed

Closed

Opened
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EC969870

[CIRCUIT DIAGRAM]

CUD 58 Beake Switch

CUD-K ECM

[CONNECTOR INFORMATION]

20/01
45—

38. Brake S/W 1 signal

80. Brake S/W 2 signal

Terminal Connected to

Function

1 CUD-K terminal 38

Brake S/W 1 signal

E/R CUD terminal 56

Hot at all times

Brake S/W 2 signal

2
3 CUD-K terminal 80
4

[HARNESS CONNECTOR]

lHI‘I

2
41 3
CUD 58

Beake Switch

Main relay power (15A INJ FUSE)
Hot at all times (15A STOP FUSE)

E/R-CUD terminal 61

Main relay power

72]71)70|69|68/67|6665164|63|62|61{60[59|58|57]56]55|54]

194193]92(91{90|89|88|87|86|85[84|83|82{81|80|79|78|77|76[75|74| 73 H
53]52| 51 n.

3
|

150149)48|47]46|45/44 143142|41]40,39[38[37|36[35[34|33]32|31)30{ 29

[28[27]286[25]24]23[22]2120]19]1 8] 7|16[15 L4 [13[12]12]10[ 9[8[ 7

ECM

SIGNAL WAVEFORM AND DATA

FR [ 5.0 V ELES

E7EOQF628

P

LD Iiooﬁl |.CU1.=IS |'

| HEMO || RECD | '| HENU '|

Fig.1) The waveform of brake signal 1 and 2 are measured simultaneously. Both waveforms are symmetrical.

MONITOR SCANTOOL DATA

1. Connect scantool to Data Link Cable.

ECDED228

(DLC)
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DTC TROUBLESHOOTING PROCEDURES FLB -299

2.  Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Monitor "BRAKE SWITCH" and "REDUNDANT BRAKE SWITCH" parameter on the Scantool.

Specification :
When brake pedal is released : "BRAKE SWITCH" and "REDUNDANT BRAKE SWITCH" : OFF
When brake pedal is depressed : "BRAKE SWITCH" and "REDUNDANT BRAKE SWITCH" : ON

1.2 CURRENT DATA 2854 1.2 CURRENT DATA 28,54
A A
* |BATTERY VOLTAGE 14.4 VY % |[BATTERY VOLTAGE 14.3 ¥
% |CLUTCH SWITCH OFF  |CLUTCH SWITCH OFF
% |REDUNDANT BRAKE SWITCH OFF » |REDUNDANT BRAKE SWITCH ON
e BRAKE SWITCH OFF " S BRAKE SWITCH ON "
% |GEAR INFOMATION 8 % |GEAR INFOMATION 8
STATUS SIGNAL APP/BRK STATUS SIGNAL APP/BRK
A-C ON SIGNAL SWITCH A-C ON SIGNAL SWITCH
A-C COMPRESSURE CONTRO A-C COMPRESSURE CONTRO
Y Y
[F1% | [FULL | |GRPH| | RCED| [FIx | [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

SLDFL6348L

TERMINAL AND CONNECTOR INSPECTION  e767roos

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 or
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”.
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FLB -300 FUEL SYSTEM

POWER CIRCUIT INSPECTION  epesicss
1. Check brake switch 1 "HOT AT ALL TIMES"
1) IG Key "OFF", Engine "OFF".
2) Disconnect brake switch connector.

3) Measure the voltage of brake switch connector terminal 2.

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 E/R-CUD JUNCTION BOX 15A STOP FUSE and related circuit and go to "Verification of Vehicle Re-
pair".

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 4.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

Go to "Signal Circuit Inspection”.

Repair E/R JUNCTION BOX 15A SNSR3 FUSE and related circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  es2aocro

1. Check brake switch signal circuit voltage
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM connector with brake switch connector connected.
3) Disconnect E/R JUNCTION BOX main relay, connect main relay terminal 30, 87 and 87a using jump wire.
4) Measure the voltage of ECM connector(CUD-K) terminal 38 as depressing brake pedal.

5) Measure the voltage of ECM connector(CUD-K) terminal 80 as depressing brake pedal.
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DTC TROUBLESHOOTING PROCEDURES FLB -301

SPECIFICATION :

Brake Pedal Released Brake Pedal Depressed
Brake switch 1 (terminal 38) 0.0v~0.1Vv 11.5vV~13.0V
Brake switch 2 (terminal 80) 11.5v~13.0V 0.0v~0.1V

6) Is the measured voltage within the specification?
YES

Go to "Verification of Vehicle Repair".

If there is any problem on component after checking "Component Inspection" procedure, go to "2. Check
open in signal circuit "as follows.

2. Check open in signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect brake switch connector and ECM connector.

3) Check continuity between brake switch connector terminal 1 and ECM connector (CUD-K) terminal 38. (brake
switch 1 circuit)

4) Check continuity between brake switch connector terminal 3 and ECM connector (CUD-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  eaessos2

1. 1G Key "OFF", Engine "OFF".
2. Disconnect brake switch connector.

3. Check continuity between brake switch component terminal 1and terminal 2 as depressing brake pedal. (brake switch
1)

4. Check continuity between brake switch component terminal 3and terminal 4 as depressing brake pedal. (brake switch
2)
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FLB -302 FUEL SYSTEM
SPECIFICATION :

Condition Brake Pedal Released Brake Pedal Depressed
, 12 34 12 34
Switch state
Discontinuity Continuity Continuity Discontinuity
1 2 1 2
3 4 3 4

SLDFL6353L

5. Does brake switch operate correctly?

YES

Go to "Verification of Vehicle Repair".

Unless any problem is detected after checking height of brake pedal, replace brake switch component and go to
"Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esosocca

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.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLB -303

DTC P0532 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT LOW
INPUT

COMPONENT LOCATION  e72s0020

SLDFL6354L

GENERAL DESCRIPTION  eopsrars

A/C pressure transducer consists of piezoelectric element and it detects A/C refrigerant pressure. Piezoeletric type is
more advantageous to obtain linear data of pressure than existing switch type. Thus, optimum control of A/C compressor
and fan is realized and improved fuel efficiency follows with it.

DTC DESCRIPTION  epsparop

P0532 is set when the voltage below 0.3V - minimum voltage of A/C pressure transducer signal - is detected for more
than 0.6 sec.. This code is due to open in power circuit or short to ground in signal circuit of A/C pressure transducer.

DTC DETECTING CONDITION  esiipace

Item Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions * IG Key "ON"
ThresholdValue « When output voltage is below the minimum
value (below 0.3V) « A/C pressure transducer
DiagnosticTime « 600ms circuit
» AJ/C pressure transducer
Fuel Cut NO component
Fail Safe EGR Off NO « A/C pressure fixed
Fuel Limit NO at 4,000 hPa
MIL OFF
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FLB -304 FUEL SYSTEM
SPECIFICATION  easecsss

Max voltage & Sensor output characteristic
45[V] - -1

- : abnormal high
- . pressure range
1 normal
| pressure range
|
Min voltage |

0.5[V]+ “abnormal low |

pressure range |

o

0.0 : : -
0.0 Kg/CITf 32.0 Kg/C"12 Pressure
SLDFL6355L
SCHEMATIC DIAGRAM  ezrococa
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
APT (E 24) CUD-K ECM
Terminal Connected to Function
3 1 CUD-K terminal 12 Sensor ground
22. Sensor power - "
P 2 13. Sensor signal 2 CUD-K terminal 13 Sensor signal

1 12. Sensor ground 3 CUD-K terminal 22 Sensor power

[HARNESS CONNECTOR]

[30]2928]27] [23[2q[21120[ 19]18]17]16]
[25[14]13]12) EIEE--
w

000
AN\

CUD-K
E 24 1
APT |94|93|92|91|90|89|88|B7|86|85|B4|83
727 069686 GGG 6 62[61] 60 9[5:
IEIEIIIIIIIIE HEEE
—/

ECM

SLDF27683L
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DTC TROUBLESHOOTING PROCEDURES FLB -305

SIGNAL WAVEFORM AND DATA  erccoass

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

Fig.1) Waveform of A/C pressure transducer in accordance with A/C operation.(A/C compressor operation)

SLDFL6357L

[LJ|NOTE

Output signal(voltage) changes in accordance with the amount of refrigerant and the change of weather.occurs Check
if normal pressure change in accordance with A/C compressor operation at normal pressure range shown in "Speci-
fication".

MONITOR SCANTOOL DATA Eeisoaces

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

4. Monitor "A/C PRESSURE SENSOR" parameter on the scantool.

Specification :
A/C "OFF" : 1200mV~1500mV
A/C " ON" : 1500mV~ 2400mV
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FLB -306 FUEL SYSTEM
1.2 CURRENT DATA 27/54 1.2 CURRENT DATA 2754
A A
* |aAIR TEMPERATURE SENSOR 38.6 °C % |[AIR TEMPERATURE SENSOR 38.6 °C
% |WATER TEMP.SENSOR 84.9 °C * |WATER TEMP.SENSOR 84.9 °C
% |AC ON SIGNAL SWITCH  OFF % |A7C ON SIGNAL SWITCH  ON
* edln/C PRESSURE SENSOR 1843 nV
x [BLOWER SWITCH ON " % [BLOWER SWITCH ON -
% |[FAN-LOW SPEED OFF * [FAN-LOW SPEED ON
% |[FAN-HIGH SPEED OFF % [FAN-HIGH SPEED OFF
* |[ENGINE SPEED SENSOR 794 rpn * [ENGINE SPEED SENSOR 794 rpn
Y L
[F1¥ | [FULL| |GRPH| [RCRD| [FI® | [FULL| [GRPH| [RCRD]

Fig.1) Data at idle and A/C "OFF", A/C pressure transducer output voltage is 2058mV.
Fig.2) Data at idle and A/C "ON". A/C pressure transducer output voltage increases as A/C compressor operates.

TERMINAL AND CONNECTOR INSPECTION

SLDFL6358L

E8634D06

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

lems and damage of component.

2. Perform checking procedure as follows.

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

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

(L] NOTE

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

3. Is the problem found?

=S

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION

1. IG Key "OFF", Engine "OFF".

E1B7FF8A

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

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLB -307

5. Is the measured voltage within the specification ?

=S

Go to "Signal Circuit Inspection”.

Repair open in A/C pressure transducer power circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  euecocs

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 (CUD-K) terminal
13.

Specification : Continuity (below 1.0Q)

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

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

Repair open in signal circuit and go to "Verification of Vehicle Repair".
2. Check short to ground in signal circuit
1) 1G Key "OFF", Engine "OFF".
2) Disconnect 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?

=S

Go to "Component Inspection”.

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

COMPONENT INSPECTION  esssssaa

1. AJ/C pressure transducer visual inspection
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FLB -308 FUEL SYSTEM

1) 1G Key "OFF", Engine "OFF".

2) Disconnect A/C pressure transducer connector.

3) Check if corrosion and contamination at A/C pressure transducer terminal is detected.
4) Check A/C pressure transducer connecting torque and A/C refrigerant leakage.

5) Does any problem is detected at A/C pressure transducer?

YES

Replace A/C pressure transducer and go to "Verification of Vehicle Repair".

Go to "2. Check A/C pressure transducer waveform " as follows.
2. Check A/C pressure transducer waveform
1) IG Key "OFF", Engine "OFF".
2) Connect A/C pressure transducer connector.
3) Connect oscilloscope to A/C pressure transducer connector terminal 2.

4) Monitor A/C pressure transducer waveform at idle as turning A/C "ON".

SPECIFICATION :

at N e.sv JEEE ciBBa.s5v

-t

| TE) [zoon] [curs] [nEno] [RECD] [MENU]

Fig.1) Waveform of A/C pressure transducer in accordance with A/C operation.(A/C compressor operation)

SLDFL6357L

[L| NOTE
Output signal(voltage) changes in accordance with the amount of refrigerant and the change of weather.occurs Check

if normal pressure change in accordance with A/C compressor operation at normal pressure range shown in "Speci-
fication".
5) Is A/C pressure transducer waveform outputted correctly?

YES

Go to "Verification of Vehicle Rapair".
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DTC TROUBLESHOOTING PROCEDURES FLB -309

Replace A/C pressure transducer and go to "Verification of Vehicle Rapair”.

VERIFICATION OF VEHICLE REPAIR  essercss

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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FLB -310 FUEL SYSTEM

DTC P0533 A/C REFRIGERANT PRESSURE SENSOR "A" CIRCUIT HIGH
INPUT

COMPONENT LOCATION  esss0s9

Refer to DTC P0532.

GENERAL DESCRIPTION  esop2e3a

Refer to DTC P0532.

DTC DESCRIPTION  esasese

P0533 is set when the voltage above 4.87V - maximum voltage of A/C pressure transducer signal - is detected for more
than 0.6 sec.. This code is due to open or short in signal or ground circuit of A/C pressure transducer.

DTC DETECTING CONDITION  erussic

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions ¢ |G Key "ON"
ThresholdValue « When output signal is above the maximum
value ( above 4.87V') « AIC pressure transducer
DiagnosticTime » 0.6 sec. circuit
e A/C pressure transducer
Fuel Cut NO component
Fail Safe EGR Off NO » A/C pressure fixed
Fuel Limit NO at 4,000 hPa
MIL OFF

SPECIFICATION  eesgocrr

Max voltage & Sensor output characteristic

4.5[V] }
abnormal high
) pressure range
“1 normal
| pressure range
|
Min voltage § |
05[\/] =" abnormal low |
pressure range |
0.0 ‘ -
0.0 Kgf/ent 32.0 Kg/em  pressure

SLDFL6355L
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DTC TROUBLESHOOTING PROCEDURES FLB -311

SCHEMATIC DIAGRAM  esecozie

Refer to DTC P0532.

SIGNAL WAVEFORM AND DATA  esero10

Refer to DTC P0532.

MONITOR SCANTOOL DATA ez

Refer to DTC P0532.

TERMINAL AND CONNECTOR INSPECTION  errrrees

Refer to DTC P0532.

POWER CIRCUIT INSPECTION  ecioper4

1. 1G Key "OFF", Engine "OFF".
2. Disconnect A/C pressure transducer connector.
3. IG Key "ON".

4. Measure the voltage of A/C pressure transducer terminal 3.

Specification : 4.8V~5.1V

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

Repair open in A/C pressure transducer power circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  eopepico

1. 1G Key "OFF", Engine "OFF".

2. Disconnect A/C pressure transducer connector and ECM connector.
3. 1G Key "ON".

4. Measure the voltage of A/C pressure transducer terminal 2.

Specification : 0.0V~0.1V

5. Is the measured voltage within the specification ?
YES

Go to "Ground Circuit Inspection".
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FLB -312 FUEL SYSTEM

Repair short to battery and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  es7eoare

1. 1G Key "OFF", Engine "OFF".

2. Disconnect A/C pressure transducer connector.

3. 1G Key "ON",

4. Measure the voltage of A/C pressure transducer terminal 3. [ TEST "A" ]

5. Measure the voltage of A/C pressure transducer terminal 3 and terminal 1. [ TEST "B" ]
(terminal 3: Check + prove , terminal 1 : Check - prove )

Specification :The voltage difference between TEST "A" and TEST "B" is within 200mV

6. Is the measured voltage within the specification?

YES

Go to "Component Inspection”.

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

COMPONENT INSPECTION  ecarreso
1. AJ/C pressure transducer visual inspection
1) IG Key "OFF", Engine "OFF".
2) Disconnect A/C pressure transducer connector.
3) Check if corrosion and contamination at A/C pressure transducer terminal is detected.
4) Check A/C pressure transducer connecting torque and A/C refrigerant leakage.
5) Does any problem is detected at A/C pressure transducer?

YES
Replace A/C pressure transducer 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.
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DTC TROUBLESHOOTING PROCEDURES FLB -313

3) Connect oscilloscope to A/C pressure transducer connector terminal 2.

4) Monitor A/C pressure transducer waveform at idle as turning A/C "ON".

SPECIFICATION :

at MR esv EXIE cHBB.5V

m Iéooﬁl |'cu1'15 |'|r1f:no'| IﬁEdnl '| HENU '|

Fig.1) Waveform of A/C pressure transducer in accordance with A/C operation.(A/C compressor operation)

SLDFL6357L

|| NoTE

Output signal(voltage) changes in accordance with the amount of refrigerant and the change of weather.occurs Check
if normal pressure change in accordance with A/C compressor operation at normal pressure range shown in "Speci-
fication".

5) Is A/C pressure transducer waveform outputted correctly?

=S

Go to "Verification of Vehicle Rapair".

Replace A/C pressure transducer and go to "Verification of Vehicle Rapair”.

VERIFICATION OF VEHICLE REPAIR  eeseseos

Refer to DTC P0532.
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FLB -314 FUEL SYSTEM
IDTC P0562 SYSTEM VOLTAGE LOW

GENERAL DESCRIPTION  esasocrc

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  eserssoz

P0562 is set when battery voltage below 6V is detected for more than 5 sec. Check charging system.(charging circuit,
alternator component)

ECM senses battery voltage as monitoring the voltages in ECM(CUD-K) connector terminal 1,3,5 which are transmitted
from main relay.

DTC DETECTING CONDITION  ecesnopa

ltem Detecting Condition Possible Cause
DTC Strategy ¢ \Voltage monitoring
Enable Conditions ¢ |G Key "ON"

ThresholdValue « When battery voltage is below 6V

DiagnosticTime * 5 sec. « Charging circuit
Fuel Cut NO  Alternator component
EGR Off NO . i

il o B ARl Uit considered a0 7.0V
MIL OFF
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DTC TROUBLESHOOTING PROCEDURES FLB -315

SCHEMATIC DIAGRAM

E515FFB5

[CIRCUIT DIAGRAM]

Main relay
10A

Brake S/W

EGR actuator [CONNECTOR INFORMATION]
CMPS

VSC actuator
VGT actuator Terminal Connected to Function

15A INJ PTC Heater relay 30 30A ECU FUSIBLE LINK Hot at all times
Glow plug relay
85 30A ECU FUSIBLE LINK Main relay coil power
Lambda sensor heater
86 CUD-K terminal 72 Main relay control

CUD-K ECM
1. Main relay power 87 CUD-K terminal 1,3,5 etc

SNSR

Power supply to ECM,
Sensor, Actuator

3. Main relay power

30 O/C

87
l 85 % 86

1

5. Main relay power

72. Main relay control
28. 1G KEY ON signal

ON/START power (I/P JUNTION BOX 10A ECU FUSE)

Alternator (E 31)

Hot at all times (30A ECU FUSIBLE LINK)

Cluster(Changing lamp)

Lamp 2

[HARNESS CONNECTOR]

E31
Alternator

MO09-1|6 lO M09-2
| N ON/START power (I/P JUNTION BOX 10A Cluster FUSE)
AW
[T—=T1]
7

10/9|8|7|6]5]4]3]2]1
|20]19[18[17[16]15]14]13|12]11]

MO1-A

CUD-K

12|11{10|{9|8|7(6|5(4|3|2|1 Wﬁrﬁﬂ_
se7ee[Es[343332]3130]29]

50149(48[47]4645[44143|42}41]4039

194193]92(91{90|89]88|87|86[85[84|83|82{81|80|79|78|77|76[75|74| 73
72]71]70]69]68|67]6665[64]63]62|61/60|59]58|57|56[55|54/53[52]| 51
2 1

24(23122121120119(18(17(16|15(14 |13 [28[27[26[25]24]23]22]21 o o181 7 [16[i5 pafr3fi2fiaf10 o] 8] 7]

MO01-B
ECM

SLDF27684L
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FLB -316 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  eoicrsss

FR M s.ev EIE ciBB.5V

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

SLDFL6366L

MONITOR SCANTOOL DATA  eoosrrsr

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

4. Monitor "BATTERY VOLTAGE" parameter on the Scantool.

specification :12.5V~14.5V at idle without any load(800RPM)

1.2 CURRENT DATA 82/54
A
x :
% |AIR MASS PERCYLINDER 359, Png-st
% [UATER TEMP.SENSOR 88.8 °C
% |A-C ON SIGNAL SWITCH OFF
% |BLOWER SWITCH ON
% |GLOW RELAY OFF
GLOW CONTROL LAMP
Auxiliary Heater{PTC)
¥
[F1% | | FULL | [GRPH| [RCED|

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.

SLDFL6367L
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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DTC TROUBLESHOOTING PROCEDURES FLB -317

3. Smooth cranking happens rarely. (Warning lamps in cluster turn dimmer excessively at cranking and poor cranking
happen.)
4. Charging lamp turns on during driving.

TERMINAL AND CONNECTOR INSPECTION  eassceis

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 "Power Circuit Inspection".

POWER CIRCUIT INSPECTION  es2ansea

1. Check power supply in alternator connector (Sensing)
1) 1G Key "ON", Turn engine "OFF".
2) Disconnect alternator connector.

3) Measure the voltage of alternator connector terminal 2.

Specification : 10.5V~12.0V

4) Is the measured voltage within the specification?

YES

Go to "2. Check charging lamp operation"as follows.

Repair E/R JUNCTION BOX 10A ECU FUSE and related circuit and go to "Verification of Vehicle Repair".

2. Check charging lamp operation

1) IG Key "ON", Engine "OFF".
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FLB -318 FUEL SYSTEM

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"as follows.

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)

alternator

000000000

battery

SLDFL6371L

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  eescsea:

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.
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DTC TROUBLESHOOTING PROCEDURES FLB -319

4. Turn engine "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  ecacoso

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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FLB -320 FUEL SYSTEM
IDTC P0563 SYSTEM VOLTAGE HIGH

GENERAL DESCRIPTION  esposae

Refer to DTC P0562.

DTC DESCRIPTION  esosssro

P0563 is set when battery voltage above 17.5V is detected for more than 5 sec.. Check alternator component. (over-
charging of alternator)

ECM senses battery voltage as monitoring the voltages in ECM(CUD-K)connector terminal 1,3,5 which are transmitted
from main relay.

DTC DETECTING CONDITION  esieeres

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ IG Key "ON"
ThresholdValue * When battery voltage is above 17.5V
DiagnosticTime * 5 sec. « Charging circuit
Fuel Cut NO « Alternator component
EGR Off NO . i
Fail Safe Fuel Limit NO Es;ﬁ;lgéoétzge?'gv
MIL OFF

SCHEMATIC DIAGRAM  ersoporr

Refer to DTC P0562.

SIGNAL WAVEFORM AND DATA  esspzesp

Refer to DTC P0562.

MONITOR SCANTOOL DATA  eseczcee

Refer to DTC P0562.

TERMINAL AND CONNECTOR INSPECTION  es7sa0es

Refer to DTC P0562.

POWER CIRCUIT INSPECTION  essrarss

1. Check power supply in alternator connector (Sensing)
1) IG Key "ON", Turn engine "OFF".
2) Disconnect alternator connector.

3) Measure the voltage of alternator connector terminal 2.
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DTC TROUBLESHOOTING PROCEDURES FLB -321

Specification : 10.5V~12.0V

4) Is the measured voltage within the specification?

YES
Go to "2. Check charging lamp operation“as follows.

| NO |

Repair E/R JUNCTION BOX 10A ECU FUSE and 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"as follows.

| NO |

Replace lamp and go to "Verification of Vehicle Repair".
3. Check voltage drop of aternator B+ cable
1) 1G 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)

alternator

B+

000000000

battery

SLDFL6371L

3) Is the measured voltage within the specification? (Is the voltage drop in alternator B+ cable normal? )

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -322 FUEL SYSTEM

M=)

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  esssnor2

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 engine "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  e7scraa

Refer to DTC P0562.
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DTC TROUBLESHOOTING PROCEDURES FLB -323
IDTC P0602 EEPROM-PROGRAMING ERROR

COMPONENT LOCATION  e2srpzop

SLDFL6237L

GENERAL DESCRIPTION  ersosno

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  Ee174p490

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  easr2076

Item Detecting Condition Possible Cause
DTC Strategy EEPROM monitorting

Enable Conditions « Engine running
ThresholdValue . When.dallta wrlt!ng on EEPROM inside of
ECM is impossible
Fuel Cut YES
EGR Off NO
Fail Safe

Fuel Limit NO

MIL OFF

COMPONENT INSPECTION  esiss300

1. IG Key "OFF", Engine "OFF".
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FLB -324 FUEL SYSTEM

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. Enter the driving distance - how many km the CPF
is used- into New ECM with scanner. For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  eocos2oc

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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FLB -325

ERROR

DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)

COMPONENT LOCATION  eerspsp2

Refer to DTC P0602.

GENERAL DESCRIPTION  epew700

Refer to DTC P0602.

DTC DESCRIPTION

EBC1AB18

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  errea1c7

Item

Detecting Condition

Possible Cause

DTC Strategy

e EEPROM monitorting

Enable Conditions

e Engine running

ThresholdValue

« EEPROM communication error : Communication
failure between micro controller inside of
ECM and EEPROM.

« Each data range is activated abnormally.

» Self test about optional devices(A/C, immobilizer,
cruise control)

DiagnosticTime

» Immediately

Fail Safe

Fuel Cut YES
EGR Off NO
Fuel Limit NO

MIL OFF

» Version difference
between ECM and
ECMcommunication module
* ECM component failure

COMPONENT INSPECTION  esieos2o

1. IG 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. Enter the driving distance - how many km the CPF
is used- into New ECM with scanner. For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR esoicies

Refer to DTC P0602.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

FLB -326

021 62 99 92 92

FUEL SYSTEM

IDTC P0606 ECM/PCM PROCESSOR(ECM-SELF TEST FAILED)

COMPONENT LOCATION  ez22s1626

Refer to DTC P0602.

GENERAL DESCRIPTION  ecsasosr

Refer to DTC P0602.

DTC DESCRIPTION

EC63494E

P0606 is set when the voltage of sensor power supply 1 and 2 ( the standard voltage of A/D converter) are below 4.7V or
above 5.1V. This code is due to ECM internal failure.

DTC DETECTING CONDITION

E66D6BE9

Item

Detecting Condition

Possible Cause

DTC Strategy

e Signal monitoring

Enable Conditions

* |G Key "ON"

ThresholdValue

* A/D converter failure inside of ECM

DiagnosticTime

¢ Immediately

Fail Safe

Fuel Cut YES
EGR Off NO
Fuel Limit NO

MIL ON

« ECM component failure
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DTC TROUBLESHOOTING PROCEDURES FLB -327

SIGNAL WAVEFORM AND DATA  ensssais

FR azu 208 _nS | rR B 1.6v JEEIE ciBi1.8 v

m Izoonl |cuns | |r1Eno| |RECD| IHEHUI m Tzoon| '|r1i:r10'| [RECD] [MENU]

Fig.1) Ground checking signal of APS 2 signal is for ECM to monitor APS 2. This signal drops APS 2 output voltage to below
200.39mV every 200msec. If APS 2 output voltage does not drop to below 200.39mV, ECM sets DTC as recognizing ground

circuit error of APS 2 .
% The waveform below 200.39mV is not detectable in ground checking signal waveform of APS 2 signal. Instead, the waveform
which drops a little is detected. If APS 2 data of "SERVICE DATA" on the Scantool varies from 350mV to OmV periodically,
it means it works normally.
Fig.2) APS 1 and APS 2 signals are measured simultaneously, Check if 5V sensor voltage(the standard voltage of A/D converter

inside of ECM) is from 4.8V to 5.16V.
SLDFL6375L

COMPONENT INSPECTION k4643116

1. IG 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. Enter the driving distance - how many km the CPF
is used- into New ECM with scanner. For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  e7oreszs

Refer to DTC P0602.
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FLB -328 FUEL SYSTEM

DTC P0611 INJECTOR CIRCUIT MALFUNCTION (MORE THAN TWO
INJECTORS)

COMPONENT LOCATION  errei6ce

Rail Pressure 7
/ Regulator Valve /

SLDFL6270L

GENERAL DESCRIPTION  esseces

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. Needle valve inside of injector is located between A
and B chamber. If applied pressure to B chamber is relived by injector solenoid, niddle valve is raised by the pressure of A
chamber then, fuel is injected. If same pressure is applied to A and B chamber, niddle valve closes by the elasticity then,
fuel injection stops. As electronically controlled injector is applied instead of mechanical injector, pilot and post injection,
injeciton duration and quantity control are achieved. And engine performance is improved by these control.

DTC DESCRIPTION 8502

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  eerooars

ltem Detecting Condition Possible Cause

DTC Strategy e Current monitoring
IG Key "ON"

¢ Cylinder recognition is impossible due to the
failure more than 2 injectors.

Immediately * Short in injector circuit

L]

Enable Conditions

ThresholdValue

DiagnosticTime

* Injector component
Fuel Cut YES
EGR Off NO
Fail Safe
Fuel Limit NO
MIL ON
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DTC TROUBLESHOOTING PROCEDURES FLB -329

SPECIFICATION  eceorcac

Injector Component Injector Operating

Injector Operating Voltage Injector Control Type

Resistance Current
Peak current : 18+0.5A
0.255 +0.04Q2 (20 ) 80v Hold in current : 12+0.5A Current control

SCHEMATIC DIAGRAM  ecorsser

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Injector #1 (CUD 24-1) ECM (CUD-M ECM) [Injector #1 (CUD 24-1)]
L 16. Injector #1 Low side Terminal Connected to Function
XIZ XXXX 1 CUD-M terminal 16 Injector #1
2 47. Injector #1 High side 2 CUD-M terminal 47 Injector #1
Injector #2 (CUD 24-2) [Injector #2 (CUD 24-2)]
1 31. Injector #2 Low side Terminal Connected to Function
XIZ XXXX 1 CUD-M terminal 2 Injector #2
C 2. Injector #2 High side 2 CUD-M terminal 31 Injector #2
Injector #3 (CUD 24-3) [Injector #3 (CUD 24-3)]
! 1. Injector #3 Low side Terminal Connected to Function
X@ XXXX il CUD-M terminall Injector #3
2 46. Injector #3 High side 2 CUD-M terminal 46 Injector #3
Injector #4 (CUD 24-4) [Injector #4(CUD 24-4)]
L 17. Injector #4 Low side Terminal Connected to Function
X|Z| XXXX 1 |CUD-M terminal 17 NieotohE
2 33. Injector #4 High side 2 CUD-M terminal 33 Injector #4
[HARNESS CONNECTOR]
CUD-M

CUD-K

CUD 24-1,2,3,4
INJECTOR #1,2,3,4

[o4]o3]o2[o1]oo[so[ss[s7]86les[s4[83[e2[81]80[79[78[77[76[75[74 73 E
72]71]70l69]6867]66]65[64|63l62]6 1]60]59]58]57]56]55[54]53[52] 51]

I I
soJao[48]4746l4s]aafa3|a2]a1]403o]38]37|36[35[34]33]32[31[30] 29]
28]27]26]2524[23]22]21]20 1918 ]17] 4l13]i2]iifro] o] 8] 7

ECM

SLDF27679L
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FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  eraoesss

pt M EENY 8.5 CHBB.5Y

P|lot|nject|onl Pl]ot|n|ect|on2§ Maln |nJect|on

pr i

@ |zoon| |cuns | |r1Er10| |RECD| |r1Er~|u|

56 : 58BuS : 28U
] . X X ¥ 3 i B T]_"'lg CHl

i Injecto c rrent wavef rm

- - ; ; ;i ! : : : ; ;
| %Y [zo0n] [curs] [mEro] [RECD] [MENU]

ch:-m Sx

ﬂ |zoon| |cuns||nEn0| |RECD| |r1EHU| |
5A : 288uS : 28Y

i Trig:CHL

T Y S UL UIE. S .o S
| %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)

MONITOR SCANTOOL DATA  epssreop

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

2. 1G Key "ON".

3. Check the DTC on the engine system with scantool.

4. Check the DTC related injectors on ECM.

SLDFL6273L

Specification : DTC related injectors should not be set.
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DTC TROUBLESHOOTING PROCEDURES FLB -331

5.

1.1 DIAGNOSTIC TROUBLE CODES

PA611 INJECTOR CIRCUIT-HAL

PAZ26Z2 CYL1 INJECTOR CIRCUIT-LOW
PaZ71 CYL4 INJECTOR CIRCUIT-LOW

NMUMEER OF DIC : 3 ITEMS
| PART | | ERAS| |HELP |

Fig.1) The example of DTC related DTC.

SLDF27600L

Is there any DTC related injectors ?

YES

Refer to "DTC" guide corresponding to each problem occurred injector.

Injector #1 circuit related problem : Refer to P0201 for open / P0262 for short.
Injector #2 circuit related problem : Refer to P0202 for open / P0265 for short.
Injector #3 circuit related problem : Refer to P0203 for open / P0268 for short.
Injector #4 circuit related problem : Refer to P0204 for open / P0271 for short.

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  exrsai7r

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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FLB -332 FUEL SYSTEM
IDTC P062D VOLTAGE REGULATOR #1 FOR INJECTOR MALFUNCTION |

COMPONENT LOCATION  esessrsc

SLDFL6237L

GENERAL DESCRIPTION  e7ossoon

There are two transformer for injector operation in side of ECM. 1 pilot and 1 main injection are operated by ECM in EURO
3 diesel engine therefore one transformer device is sufficient to control injector however, 2 pilot and if CPF is applied, 2
post injection are performed additionally by ECM in EURO 4 diesel engine thus, two transformer is required.

DTC DESCRIPTION  eassssc

P062D is set when the problem of transforming system 1 for injector contol occurs. This code is due to the failure of
transforming system inside of ECM.

If battery voltage is low, this code can be set. Therefore, beforehand, check DTC code relevant to battery voltage and
charging system.

DTC DETECTING CONDITION  ee7oza10

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

« Power stage error for injector voltage control,
CPU circuit failure

Thresholdvalue . Disable to distingish which cylinder is failed by
resulting of multiple of random injectors failure. « Injector circuit
DiagnosticTime « Immediately * ECM internal error
Fuel Cut YES
EGR Off NO
Fail Safe
Fuel Limit NO
MIL ON
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DTC TROUBLESHOOTING PROCEDURES FLB -333

SPECIFICATION  ecrasoss

Injector Component Injector Operating

Injector Operating Voltage Injector Control Type

Resistance Current
Peak current : 18+0.5A
0.255 +0.04Q2 (20 ) 80v Hold in current : 12+0.5A Current control

SCHEMATIC DIAGRAM  ecrirer

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Injector #1 (CUD 24-1) ECM (CUD-M ECM) [Injector #1 (CUD 24-1)]
L 16. Injector #1 Low side Terminal Connected to Function
XIZ XXXX 1 CUD-M terminal 16 Injector #1
2 47. Injector #1 High side 2 CUD-M terminal 47 Injector #1
Injector #2 (CUD 24-2) [Injector #2 (CUD 24-2)]
1 31. Injector #2 Low side Terminal Connected to Function
XIZ XXXX 1 CUD-M terminal 2 Injector #2
C 2. Injector #2 High side 2 CUD-M terminal 31 Injector #2
Injector #3 (CUD 24-3) [Injector #3 (CUD 24-3)]
! 1. Injector #3 Low side Terminal Connected to Function
X@ XXXX il CUD-M terminall Injector #3
2 46. Injector #3 High side 2 CUD-M terminal 46 Injector #3
Injector #4 (CUD 24-4) [Injector #4(CUD 24-4)]
L 17. Injector #4 Low side Terminal Connected to Function
X|Z| XXXX 1 |CUD-M terminal 17 NieotohE
2 33. Injector #4 High side 2 CUD-M terminal 33 Injector #4
[HARNESS CONNECTOR]
CUD-M

CUD-K

CUD 24-1,2,3,4
INJECTOR #1,2,3,4

[o4]o3]o2[o1]oo[so[ss[s7]86les[s4[83[e2[81]80[79[78[77[76[75[74 73 E
72]71]70l69]6867]66]65[64|63l62]6 1]60]59]58]57]56]55[54]53[52] 51]

I I
soJao[48]4746l4s]aafa3|a2]a1]403o]38]37|36[35[34]33]32[31[30] 29]
28]27]26]2524[23]22]21]20 1918 ]17] 4l13]i2]iifro] o] 8] 7

ECM

SLDF27679L
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SIGNAL WAVEFORM AND DATA  errsess

pt M EENY 8.5 CHBB.5Y
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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)

MONITOR SCANTOOL DATA  ecssis

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

2. 1G Key "ON".

3. Check the DTC on the engine system with scantool.

4. Check the DTC related injectors on ECM.

SLDFL6273L

Specification : DTC related injectors should not be set.
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DTC TROUBLESHOOTING PROCEDURES FLB -335

5.

1.1 DIAGNOSTIC TROUBLE CODES

PA611 INJECTOR CIRCUIT-HAL

PAZ26Z2 CYL1 INJECTOR CIRCUIT-LOW
PaZ71 CYL4 INJECTOR CIRCUIT-LOW

NMUMEER OF DIC : 3 ITEMS
| PART | | ERAS| |HELP |

Fig.1) The example of DTC related DTC.

SLDF27600L

Is there any DTC related injectors ?

YES

Refer to "DTC" guide corresponding to each problem occurred injector.

Injector #1 circuit related problem : Refer to P0201 for open / P0262 for short.
Injector #2 circuit related problem : Refer to P0202 for open / P0265 for short.
Injector #3 circuit related problem : Refer to P0203 for open / P0268 for short.
Injector #4 circuit related problem : Refer to P0204 for open / P0271 for short.

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esesears

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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FLB -336 FUEL SYSTEM
IDTC PO62E VOLTAGE REGULATOR #2 FOR INJECTOR MALFUNCTION |

COMPONENT LOCATION  essepaar

Refer to DTC P062D.

GENERAL DESCRIPTION  eso7crse

Refer to DTC P062D.

DTC DESCRIPTION  essaces

PO62E is set when the problem of transforming system 2 for injector contol occurs. This code is due to the failure of
transforming system inside of ECM.

If battery voltage is low, this code can be set. Therefore, beforehand, check DTC code relevant to battery voltage and
charging system.

DTC DETECTING CONDITION  eseoscss

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

« Power stage error for injector voltage control,
CPU circuit failure

Eresheldvalue . Disable to distingish which cylinder is failed by
resulting of multiple of random injectors failure. « Injector circuit
DiagnosticTime « Immediately * ECM internal error
Fuel Cut YES
EGR Off NO
Fail Safe —
Fuel Limit NO
MIL ON

SPECIFICATION  earipsss

Injector Component Injector Operating

Injector Operating Voltage Injector Control Type

Resistance Current
Peak current : 18+0.5A
0.255 +0.04Q (20 ) 80v Hold in current © 12+0 5A Current control

SCHEMATIC DIAGRAM  eeeiress

Refer to DTC P062D.

SIGNAL WAVEFORM AND DATA  esssesss

Refer to DTC P062D.
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DTC TROUBLESHOOTING PROCEDURES FLB -337

MONITOR SCANTOOL DATA  esairsia

Refer to DTC P062D.

VERIFICATION OF VEHICLE REPAIR  e7s66n7

Refer to DTC P062D.
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FLB -338 FUEL SYSTEM
IDTC P0642 SENSOR REFERENCE VOLTAGE "A" CIRCUIT LOW

COMPONENT LOCATION  erasz780

SLDFL6237L

GENERAL DESCRIPTION  esorr7ss

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  esscocea

P0642 is set when the voltage below 4700mV - minimum voltage of sensor power supply 1 generates from ECM - is
detected for more than 0.1 sec. This code is due to the short to ground in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  esp2erep

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions * IG Key "ON"(Accelerator pedal depressed)
« When the voltage is below the minimum voltage
ThresholdValue of sensor power supply.
( below 4700mV ) « CMPS power supply circuit
DiagnosticTime + 0.1 sec. * APS 1 power supply circuit
« ECM component
Fuel Cut NO « APS standard value
, EGR Off NO is 0%. ,
Fail Safe — * Limp home idle engine
Fuel Limit YES speed is fixed at
MIL OFE 1200RPM.
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FLB -339

SPECIFICATION  Eoss62s

Sensor power 1

Sensor power 2

Sensor power 3

APS1, CMPS

RPS, APS 2, BPS, MAFS

APT, VSCA, ECTS

4830mV~5158mV

4830mV~5158mV

4830mV~5158mV

SCHEMATIC DIAGRAM

E58F2B7C

[CIRCUIT DIAGRAM]

APS (CUD 44)

CMPS (CUD 13)

ES - APS1 Sensor powr

CUD-M

[50 - CMPS signal

[CONNECTION INFORMATION]

[CUD 44 Accelerator Position Sensor]

Terminal Connected to Function
1 CUD-K terminal 31 APS 2 sensor signal
2 CUD-K terminal 8 APS 2 sensor ground
3 CUD-K terminal 9 APS 1 sensor signal
4 CUD-K terminal 30 APS 1 sensor ground
5 CUD-K terminal 45 APS 1 sensor power
6 CUD-K terminal 46 APS 2 sensor power

[CUD 13 CMPS]

Terminal Connected to Function
1 E/R-CUD terminal 61 Main relay power
2 CUD-M terminal 50 Sensor signal
3 CUD-M terminal 20 Sensor ground

CUD-M
= -
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[12h1fiof of 8] 76 5] 4 [3]2]1]
1 1 1 1

=l

=l L
CUD-K

[04]93]92[01]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 L ]

J
[50]ao]4g]47[46la8la4]a3]42]41|40[39]38|37]36[35[3433[32[31]30[ 29]

[28[27]26]25[24[23[22]21pof19[18 [ 7]16[15[14[13[12]11]10[ 9] 8] 7|

ECM
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FLB -340 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  espcesrs

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

Fig.1) APS 1 and CMPS power supply is measured simultaneously , check if this waveform is within the specification (4.8~5.1V )
when turning ignition "ON".

% Reference voltage from CMPS will be reading approximately 0.2V according to the position of Cam shaft. Therefore, check the
CMPS after disconnecting CMPS connector.

SLDF27601L

TERMINAL AND CONNECTOR INSPECTION  eoecaenc

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

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

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

(L NOTE

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

3. Is the problem found?

YES

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  essscscs

1. Check power circuit voltage
1) IG Key "OFF", Engine "OFF".

2) Disconnector CMPS connector and APS connector.
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DTC TROUBLESHOOTING PROCEDURES FLB -341

3) IG Key "ON".

4) Measure the voltage between CMPS connector terminal 2 or APS connector terminal 5 and chassis ground.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection".

Go to "2. Check short to ground in power circuit" as follows.
2. Check short to ground in power circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect CMPS connector, APS connector and ECM connectors.

3) Check continuity between CMPS connector terminal 2 or APS connector terminal 5 and chassis ground.

Specification : Discontinuity ( Infinite Q )

4) Is the measured resistance within the specification?
YES

If the circuit is insulated well and the sensor power supply from ECM is low, replace ECM and "Verification of
Vehicle Repair".

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

COMPONENT INSPECTION  esseoe29

1. 1G Key "OFF", Engine "OFF".

2. Disconnect CMPS connector and APS connector.

3. Check that sensor connector power supply is within the specification after turning IG Key "ON".
4. Connect CMPS connector and APS connector in turn.

5. Measure the voltage of power circuit of each sensor with all connector connected.

Specification :

APS : Sensor power supply should not change as connecting APS connector. ( If the change of sensor power
supply occur as connecting sensor connector, this means the occurrence of short inside of sensor.)

CMPS : Sensor signal voltage will be droped approximately 0.2V not only when connecting cam
shaft position sensor but also when locating the cam shaft in case.

6. Does change of sensor power supply occur as connecting sensor connector?
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FLB -342 FUEL SYSTEM

YES

Replace related sensors.(CMPS/APS)

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  epssoss:

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 TROUBLESHOOTING PROCEDURES FLB -343
IDTC P0643 SENSOR REFERENCE VOLTAGE "A" CIRCUIT HIGH

COMPONENT LOCATION  esozzres

Refer to DTC P0642.

GENERAL DESCRIPTION  enzeraze

Refer to DTC P0642.

DTC DESCRIPTION  e7a446p9

P0643 is set when the voltage above 5158mV - maximum voltage of sensor power supply 1 generates from ECM - is
detected for more than 0.1 sec. This code is due to the short to battery in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  easooooe

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions e IG Key "ON"(Accelerator pedal depressed)
¢ When the voltage is above the maximum voltage
ThresholdValue of sensor power supply.
(above 5158mV ) « CMPS power supply circuit
DiagnosticTime + 0.1 sec. * APS 1 power supply circuit
e ECM component
Fuel Cut NO « APS standard value
_ EGR Off NO Is 0%. _ _
Fail Safe — * Limp home idle engine
Fuel Limit YES speed is fixed at
MIL OFE 1200RPM.

SPECIFICATION  e40a80e

Sensor power 1 Sensor power 2 Sensor power 3
APS1, CMPS RPS, APS 2, BPS, MAFS APT, VSCA, ECTS
4830mV~5158mV 4830mV~5158mV 4830mV~5158mV

SCHEMATIC DIAGRAM  e7acse2

Refer to DTC P0642.

SIGNAL WAVEFORM AND DATA  enos2060

Refer to DTC P0642.

TERMINAL AND CONNECTOR INSPECTION  eescierr

Refer to DTC P0642.
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FLB -344 FUEL SYSTEM

POWER CIRCUIT INSPECTION  essi4gss

1. Check power circuit voltage
1) IG Key "OFF", Engine "OFF".
2) Disconnector CMPS connector and APS connector.
3) IG Key "ON".

4) Measure the voltage between CMPS connector terminal 2 or APS connector terminal 5 and chassis ground.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection”.

Go to "2. Check short to battery in power circuit" as follows.
2.  Check short to battery in power circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect CMPS connector, APS connector and ECM connectors.
3) IG Key "ON".

4) Measure the voltage between CMPS connector terminal 2 or APS connector terminal 5 and chassis ground.

Specification : 0.0V~0.1V

5) Is abnormal voltate measured in this test?
YES

Repair short to battery and go to "Verification of Vehicle Repair".

If the circuit is insulated well and the sensor power supply from ECM is high, replace ECM and go to "Verifi-
cation of Vehicle Repair".

COMPONENT INSPECTION  eo7ezsec

1. 1G Key "OFF", Engine "OFF".

2. Disconnect CMPS connector and APS connector.

3. Check that sensor connector power supply is within the specification after turning IG Key "ON".
4. Connect CMPS connector and APS connector in turn.

5. Measure the voltage of power circuit of each sensor with all connector connected.
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DTC TROUBLESHOOTING PROCEDURES FLB -345

Specification :

APS : Sensor power supply should not change as connecting APS connector. ( If the change of sensor power
supply occur as connecting sensor connector, this means the occurrence of short inside of sensor.)

CMPS : Sensor signal voltage will be droped approximately 0.2V not only when connecting cam
shaft position sensor but also when locating the cam shaft in case.

6. Does change of sensor power supply occur as connecting sensor connector?

M=)

Replace related sensors.(CMPS/APS)

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eosssozs

Refer to DTC P0642.
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FUEL SYSTEM

IDTC P0646 A/C CLUTCH RELAY CONTROL CIRCUIT LOW

GENERAL DESCRIPTION  eserrsee

A/C relay which is controled by ECM supplies and cut electrical power to A/C compressor. ECM activates or deactivates
A/C relay based on inputted signal such as A/C switch siganl and A/C pressure switch signal. As controlling A/C relay,
ECM 1)turns OFF A/C compressor at rapid acceleration to retain suffiecient capacity for acceleration, 2)actively performs
idle-up function to cope with the change of engine load which happens at A/C compressor operation.

DTC DESCRIPTION

E69BDA76

P0646 is set when '0A’ is detected in A/C relay control circuit for more than 1 sec.. This code is due to open or short to

ground in A/C relay control circuit or internal open in relay component.

DTC DETECTING CONDITION e

3DB7B40

Iltem

Detecting Condition

Possible Cause

DTC Strategy

* Voltage monitoring

Enable Conditions * |G Key "ON"
ThresholdValue * ghort to GO
e Wiring open
DiagnosticTime e 1.0 sec.
Fuel Cut NO
EGR Off NO
Fail Safe —
Fuel Limit NO
MIL OFF

e A/C relay circuit
* A/C relay component
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DTC TROUBLESHOOTING PROCEDURES FLB -347
SCHEMATIC DIAGRAM  kosssscs
[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
A/C compressor
ECM (CUD-K) Terminal Connected to Function
A/C RELAY (E 37) -
30 |10A A/CON FUSE (Hot at all times) | Relay power(INPUT)
85 Main relay power Relay control
S o ot _
1 3 86 CUD-K terminal 70 Relay control power
% 70. A/C relay control 87 E 37 terminal A/C compressor  |Relay power(OUTPUT)

[HARNESS CONNECTOR]

7 N
> O
, 85 87
| I
' 30 86 1
> O
AIC RELAY

15A INJ FUSE (Main relay power)

10A A/CON FUSE (Hot at all times)

CUD-K

194193]92(91{90|89|88|87|86|85[84|83|82{81|80|79|78|77|76[75|74| 73 n
72|71{70]69]68|67|6665[64|63|62|61/60|59|58|57|56[55|54/53|52| 51

TR 4[]
[50[as[48]a7]4el4sfaala3]42]41[40[39]38[37[36[35[34]33[32[31[30] 29 an
28[27[26]25)24 23221 pofio [is[i7 [iejis 14 afizfitfio] o8 | 7 | L2 1L

ECM

MONITOR SCANTOOL DATA

ECC75534

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.

SLDF27686L

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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FLB -348 FUEL SYSTEM
1.2 CURRENT DATA 26754 1.5 ACTUATION TEST 81/17
i
% |FUEL PRESSURE MEASURED 28.5 MPa /C COMPRESSOR RELAY
= . /
AIR MASS PERCYLINDER  359.7mg/st PO [ ——
% |A/C ON SIGNAL SWITCH  ON
*3n/C COMPRESSOR CONTROL ON . METHOD ACTIVATION
% |A-C PRESSURE SENSOR 1725 mV CONDITION |IG.KEY ON
% |BLOWER SWITCH ON ENGINE RUNNING
% |[FAN-LOW SPEED ON
FAN-HICH SPEED PRESS [STRT1, IF YOU ARE READY ?
Y
[FI% | [FULL| |GRPH| [RCRD | [STRT| [STOP|

Fig.1) The operating condition of A/C relay is shown. Check if A/C compressor works properly when A/C switch is turning ON.
Fig.2) Diagnosing problem of "A/C RELAY" and "A/C COMPRESSOR" is convenient through ACTUATION TEST on the Scantool.

TERMINAL AND CONNECTOR INSPECTION

EEF1D515

SLDFL6383L

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

lems and damage of component.

2. Perform checking procedure as follows.

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

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

(LI NOTE

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

3. Is the problem found?

=S

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

Go to "Power Circuit Inspection"”.

POWER CIRCUIT INSPECTION  esessaa0

1. Check power circuit voltage
1) IG Key "OFF", Engine "OFF".

2) Disconnect A/C relay.

3) Measure the voltage of A/C relay terminal 30.
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DTC TROUBLESHOOTING PROCEDURES FLB -349

Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

YES

Go to "2. Check IG KEY "ON" power circuit" as follows.

Repair problems of E/R JUNCTION BOX 10A A/C FUSE and related circuit and go to "Verification of Vehicle
Repair".

2. Check IG KEY "ON" power circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect A/C relay.
3) IG Key "ON".

4) Measure the voltage of A/C relay terminal 1.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?

YES

Go to "Control Circuit Inspection”.

Repair problems of E/R JUNCTION BOX 10A SNSR fuse and related circuit and go to "Verification of Vehicle
Repair”.

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

1) IG Key "OFF", Engine "OFF".

2) Disconnect A/C relay.

3) IG Key "ON".

4) Measure the voltage of A/C relay terminal 86.

Specification : 3.2V~3.7V

5) Is the measured voltage within the specification?

YES

Go to "Component Inspection”.
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FUEL SYSTEM

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/C relay and ECM connector .

3) Check continuity between glow relay terminal 86 and ECM connector(CUD-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  eicrezes
1. Check A/C relay component resistance
1) 1G Key "OFF", Engine "OFF".
2) Disconnect A/C relay.

3) Measure the resistance of A/C relay coil.

Specification :80+5 Q (20 )

4) Is the measured resistance within the specification?
YES

Go to "2. Check A/C relay component operation” as follows..

Replace A/C relay and go to "Verification of Vehicle Repair".

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLB -351

2. Check A/C relay component operation
1) IG Key "OFF", Engine "OFF".
2) Disconnect A/C relay
3) Supplies random B+ and ground to coil sides of A/C relay ( terminal 85, terminal 86)

4) Check continuity between A/C relay terminal 30 and terminal 87.

Specification :
When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q )

—10
gl

SLDFL6389L

5) Is the continuity test within the specification?

=S
Go to "Verification of Vehicle Repair".
Replace A/C relay and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  essopoe2

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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FUEL SYSTEM

IDTC P0647 A/C CLUTCH RELAY CONTROL CIRCUIT HIGH

GENERAL DESCRIPTION  esup2ss

Refer to DTC P0646.

DTC DESCRIPTION  easoacsr

P0647 is set when excessive current is detected in A/C relay control circuit for more than 1 sec.. This code is due to short

to battery in A/C relay control circuit or internal short in relay component.

DTC DETECTING CONDITION  ersossee

Item Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ |G Key "ON"
ThresholdValue e Short to battery
DiagnosticTime * 1.0 sec. « A/C relay circuit
Fuel Cut NO * A/C relay component
Fail Safe —oR ot A
Fuel Limit NO
MIL OFF

SCHEMATIC DIAGRAM  eogciser

Refer to DTC P0646.

MONITOR SCANTOOL DATA  ecacorss

Refer to DTC P0646.

TERMINAL AND CONNECTOR INSPECTION  esssaeso

Refer to DTC P0646.

POWER CIRCUIT INSPECTION
1. Check power circuit voltage
1) IG Key "OFF", Engine "OFF".
2) Disconnect A/C relay.

3) Measure the voltage of A/C relay

ECE4D9EO

terminal 30.

Specification : 11.5V~13.0V

4) Is the measured voltage within the specification?

YES
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DTC TROUBLESHOOTING PROCEDURES FLB -353

Go to "2. Check IG KEY "ON" power circuit" as follows.

Repair problems of E/R JUNCTION BOX 10A A/C 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/C relay.
3) IG Key "ON".

4) Measure the voltage of A/C relay terminal 1.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

Go to "Control Circuit Inspection”.

Repair problems of E/R JUNCTION BOX 10A SNSR fuse and related circuit and go to "Verification of Vehicle
Repair".

CONTROL CIRCUIT INSPECTION  esose064
1. Check monitoring voltage in control circuit

1) 1G Key "OFF", Engine "OFF".

2) Disconnect A/C relay.

3) IG Key "ON".

4) Measure the voltage of A/C relay terminal 86.

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

1) IG Key "OFF", Engine "OFF".
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FUEL SYSTEM

2) Disconnect A/C relay and ECM connector .

3) Check continuity between glow relay terminal 86 and ECM connector(CUD-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  ecraaner
1. Check A/C relay component resistance
1) 1G Key "OFF", Engine "OFF".
2) Disconnect A/C relay.

3) Measure the resistance of A/C relay coil.

Specification :80+5 Q (20 )

4) Is the measured resistance within the specification?
YES
Go to "2. Check A/C relay component operation” as follows..

Replace A/C relay and go to "Verification of Vehicle Repair".
2. Check A/C relay component operation
1) IG Key "OFF", Engine "OFF".

2) Disconnect A/C relay

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLB -355

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+

SLDFL6389L

5) Is the continuity test within the specification?

YES

Go to "Verification of Vehicle Repair".

Replace A/C relay and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  ecossso

Refer to DTC P0646.
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FUEL SYSTEM

IDTC P0650 MALFUNCTION INDICATOR LAMP(MIL) CONTROL CIRCUIT |

GENERAL DESCRIPTION  ecesoes:

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

EE6BC848

P0650 is set when 1)excessive current is detected in engine check lamp control circuit for more than 1.0 sec.. at engine
check lamp ON condition or 2)like open or short to ground, no current is detected. This code is due to open in control
circuit or opened filament of lamp component.

DTC DETECTING CONDITION  eaceescc

Iltem

Detecting Condition

Possible Cause

DTC Strategy

* \oltage monitoring

Enable Conditions

e IG Key "ON" (Monitoring only performed within
lamp operating condition)

e Short to battery

ThresholdValue ¢ Short to GND
« Wiring open
DiagnosticTime e 2.0 sec.
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF

e Open in engine check lamp
» Engine check lamp circuit.
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DTC TROUBLESHOOTING PROCEDURES FLB -357

SCHEMATIC DIAGRAM  erssionn

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
Cluster ECM (CUD-K) Terminal Connected to Function
MO1-A terminal 10 |10A CLUSTER FUSE IG power
MO1-B terminal 16 | CUD-K terminal 68 |Engine check lamp control
MOL-A 110 @ 16|MO1-B 68. Engine check lamp control
Engine check lamp

10A CLUSTER FUSE (IG POWER)

[HARNESS CONNECTOR]

T—T]

—
10/9|8|7|6]5]4[3]2]1

|I20|19|18 |17]16]15[14[13 |12|11I|

MO1-A
CUD-K
1 [94]03]92]01]ocfso]es[s 7]s6]es]e4[e3]s2[s1lso7of 78] 7 7[76[75[74] 73] E
72|71{70]69]68|67[66(6564|63|62|6 1|60 9565555352 51 n
12|11|10{9(8(7(6(5(4(3|2|1 38]37]36]35[34]33]32]31[30] 29]
16[15[1413|12(11{10{ 9|8 | 7
24|23(22|21|20(19|18|17(16|15|14 (13

MO01-B
ECM

SLDF27687L

TERMINAL AND CONNECTOR INSPECTION  easeses

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?

=S

Repair the trouble causing part and go to "Verification of Vehicle Repair".
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FLB -358 FUEL SYSTEM

Go to "Control Circuit Inspection”.

CONTROL CIRCUIT INSPECTION  ecopsrer
1. Check control circuit voltage

1) 1G Key "OFF", Engine "OFF".

2) Disconnect ECM connector.

3) IG Key "ON".

4) Measure the voltage of ECM connector(CUD-K) terminal 68.

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(M01-B) terminal 16 and ECM connector(CUD-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(CUD-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  erascasr

1. 1G Key "OFF", Engine "OFF".
2. Dismount cluster and disconnect check lamp.

3. Check check lamp filament.
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DTC TROUBLESHOOTING PROCEDURES FLB -359

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  eozssnes

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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FLB -360 FUEL SYSTEM
IDTC P0652 SENSOR REFERENCE VOLTAGE "B" CIRCUIT LOW

COMPONENT LOCATION  esssosse

SLDFL6237L

GENERAL DESCRIPTION  eraacass

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  ersaiser

P0652 is set when the voltage below 4700mV - minimum voltage of sensor power supply 2 generates from ECM - is
detected for more than 0.1 sec. This code is due to the short to ground in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  eooracss

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ IG Key "ON"

¢ When the voltage is below the minimum voltage of

Thresholdvalue sensor power supply ( below 4700mV ) * RPS power supply circuit
- — * APS 2 power supply circuit
DiagnosticTime * 0.1 sec. « BPS power supply circuit
Fuel Cut NO « APS standard value * MAFS power supply circuit
is 0% « ECM component
] EGR Off NO IS U%0. . ]
Fail Safe — * Limp home idle engine
Fuel Limit YES speed is fixed at
MIL OFE 1200RPM.
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DTC TROUBLESHOOTING PROCEDURES FLB -361

SPECIFICATION  esiseoss

Sensor power 1 Sensor power 2 Sensor power 3
APS1, CMPS RPS, APS 2, BPS, MAFS APT, VSCA, ECTS
4830mV~5158mV 4830mV~5158mV 4830mV~5158mV
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FLB -362 FUEL SYSTEM

SCHEMATIC DIAGRAM  esosars2

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
ECM [CUD 44 Accelerator Position Seneor]
|mmmmmmm e ——————————
APS (CUD 44) . CUDK 1 | Terminal Connected to Function
1
! : 1 CUD-K terminal 31 APS 2 Sensor signal
! 1
1 .
6 . 46. APS 2 Power 5V ' 2 CUD-K terminal 8 APS 2 Sensor ground
! : 3 CUD-K terminal 9 APS 1 Sensor signal
1
, : 4 CUD-K terminal 30 APS 1 Sensor ground
! 1
RPS (CUD 33) , CUD-M ! 5 CUD-K terminal 45 APS 1 Sensor power
1
! : 6 CUD-K terminal 46 APS 2 Sensor power
1 +128. RPS Power 5V !
+13. BPS Power 5V 1 [CUD 33 RPS]
1 1 f .
1137, MAFS Power 5V : Terminal Connected to Function
BPS (CUD 39) 1 h 1 CUD-M terminal 28 Sensor power
1
! : 2 CUD-M terminal 43 Sensor signal
1
2 3 CUD-M terminal 8 Sensor ground
[CUD 39 Boost pressure sensor]
MAFS (CUD 27) Terminal Connected to Function
1 CUD-M terminal 40 BPS signal
4 2 CUD-M terminal 13 BPS power
3 CUD-M terminal 53 IATS signal
@4334MCUD-M terminal 23 Sensor ground

[CUD 27 Accelerator Position Seneor]

Terminal Connected to Function
1 I/P-F terminal 27 IG 1 power
[HARNESS CONNECTOR] 2 CUD-M terminal 44 Sensor ground
3 CUD-K terminal 89 IATS signal
4 CUD-M terminal 37 Sensor power
5 CUD-M terminal 42 Sensor signal

erwrvr
N NN AN

CUD 44 CuD 27
APS MAFS

aonee s
CEEEE0

4
60]59(58]57]
4544}43[42]

CUD-K

[04]03]92]o1]ocfeo]es[s 7]e6]es]84]e3]82[s sol7o[7el7 7[76[75]74] 73
72[71]70[69]68]67[66]65/64|63]62[6 1]60l59]58[57[56]55[54]53[52] 51]
7

[38]37]36]3534]33]32131]30] 29]

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

o]
2]

ECM

SLDF27688L

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLB -363

E931359A

SIGNAL WAVEFORM AND DATA

8PS poier

" MAES gowr..

-

%] [zoon| '|ni:r10'| TRECD] [MENU|

PR SO NS S R SO O SO O SO SO O

%] [zoon| '|r11'3r10'| TRECD] [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 MAFS power supply signals are measured simultaneously. Check if the voltages are within the specification

TERMINAL AND CONNECTOR INSPECTION

(4.8~5.1V) at 1G Key "ON".

SLDFL6395L

EC5D9B8A

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

2. Perform checking procedure as follows.
1) Check damage of harness and terminals : Check terminals for contact resistance, corrosion and deformation.
2) Check connecting condition of ECM and component connector : Check terminal seperation, damage of locking

device and connecting condition between terminal and wiring.

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

3. Is the problem found?

POWER CIRCUIT INSPECTION

1.

WWW.DIGITALKHODRO.COM

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

Go to "Power Circuit Inspection”.

EE27A151

Check power circuit voltage
1) IG Key "OFF", Engine "OFF".

2) Disconnector RPS connector, APS connector, MAFS connector and BPS connector.
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FLB -364 FUEL SYSTEM

3) IG Key "ON".

4) Measure the voltage of RPS connector terminal 1, APS connector terminal 6, MAFS connector terminal 4 and
BPS terminal 2.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "Component Inspection”.

Go to "2. Check short to ground in power circuit" as follows.
2. Check short to ground in power circuit
1) 1G Key "OFF", Engine "OFF".
2) Disconnect RPS connector, APS connector, MAFS connector, BPS connector and ECM connectors.

3) Check continuity between RPS connector terminal 1, APS connector terminal 6, MAFS connector terminal 4,
BPS connector terminal 2 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 "Verification of
Vehicle Repair".

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

COMPONENT INSPECTION  eass7sec

=

IG Key "OFF", Engine "OFF".

2. Disconnect RPS connector, APS connector, MAFS 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, MAFS connector, BPS 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,
MAFS 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?
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DTC TROUBLESHOOTING PROCEDURES FLB -365

M=)

Replace related sensors.(RPS/APS/MAFS/BPS)

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esiocsso

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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FLB -366 FUEL SYSTEM
IDTC P0653 SENSOR REFERENCE VOLTAGE "B" CIRCUIT HIGH

COMPONENT LOCATION  e7ow0srp

Refer to DTC P0652.
GENERAL DESCRIPTION  epssszco

Refer to DTC P0652.

DTC DESCRIPTION  essrrces

P0653 is set when the voltage above 5158mV - maximum voltage of sensor power supply 2 generates from ECM - is
detected for more than 0.1 sec. This code is due to the short to battery in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  ecesszcr

ltem Detecting Condition Possible Cause
DTC Strategy » Voltage monitoring
Enable Conditions ¢ IG Key "ON"
ThresholdValue ¢ When the voltage is above the maximum voltage

of sensor power supply. (above 5158mV ) RPS power supply circuit

APS 2 power supply circuit

DiagnosticTime ¢ 0.1 sec.  BPS power Supp|y circuit
Fuel Cut NO R cE e * MAFS power supply circuit
is 0%  ECM component
! EGR Off NO b : )
Fail Safe — * Limp home idle engine
Fuel Limit YES speed is fixed at
MIL OFF 1200RPM.

SPECIFICATION  euspseer

Sensor power 1 Sensor power 2 Sensor power 3
APS1, CMPS RPS, APS 2, BPS, MAFS APT, VSCA, ECTS
4830mV~5158mV 4830mV~5158mV 4830mV~5158mV

SCHEMATIC DIAGRAM  ezrar3an

Refer to DTC P0652.

SIGNAL WAVEFORM AND DATA  eoesrsss

Refer to DTC P0652.
TERMINAL AND CONNECTOR INSPECTION k4243408

Refer to DTC P0652.
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DTC TROUBLESHOOTING PROCEDURES FLB -367

POWER CIRCUIT INSPECTION  essoress

1. Check power circuit voltage
1) 1G Key "OFF", Engine "OFF".
2) Disconnector RPS connector, APS connector, MAFS connector and BPS connector.
3) IG Key "ON".

4) Measure the voltage of RPS connector terminal 1, APS connector terminal 6, MAFS connector terminal 4 and
BPS terminal 2.

Specification : 4.8V~5.1V

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

Go to "Component Inspection".

Go to "2. Check short to battery in power circuit" as follows.
2. Check short to battery in power circuit
1) G Key "OFF", Engine "OFF".
2) Disconnector RPS connector, APS connector , MAFS connector, BPS connector and ECM connector
3) IG Key "ON".

4) Measure the voltage of RPS connector terminal 1, APS connector terminal 6, MAFS connector terminal 4 and
BPS connector terminal 2.

Specification : 0.0V~0.1V

5) Is abnormal voltate measured in this test?
YES
Repair short to battery and go to "Verification of Vehicle Repair".

If the circuit is insulated well and the sensor power supply from ECM is high, replace ECM and go to "Verifi-
cation of Vehicle Repair".

COMPONENT INSPECTION  esepsooe

1. IG Key "OFF", Engine "OFF".
2. Disconnect RPS connector, APS connector, MAFS 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, MAFS connector, BPS connector in turn.
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FLB -368 FUEL SYSTEM

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,
MAFS 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?
YES

Replace related sensors.(RPS/APS/MAFS/BPS)

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecsrezss

Refer to DTC P0652.
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FLB -369

IDTC P0670 GLOW RELAY CIRCUIT MALFUNCTION

GENERAL DESCRIPTION  erseassr

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

EE57949F

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  eosspsse

Item

Detecting Condition

Possible Cause

DTC Strategy

» \oltage monitoring

Enable Conditions

* IG Key "ON" (monitoring only performed within
relay operating condition)

e Short to battery

ThresholdValue e Short to GND
« Wiring open
DiagnosticTime ¢ 1.0 sec.
Fuel Cut NO
EGR Off NO
Fail Safe —
Fuel Limit NO
MIL OFF

» Glow relay control circuit
* Glow relay component

SPECIFICATION

E74DBF86

RELAY OPERATING TIME

-20 -10 10 50
10V 16sec 10sec 4sec 2.0sec
14.9V 16sec 10sec 4sec 2.0sec
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FLB -370 FUEL SYSTEM

SCHEMATIC DIAGRAM  eseorsr

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
CUD 55 Glow plug
GLOW RELAY (CUD 70) ECM (CUD-K) Terminal Connected to Function
1 60A Glow plug FUSIBLE LINK |  Glow plug power(INPUT)
2 CUD-K terminal 93 Glow relay control
2
3 O/C -
4 1
% 93. Glow relay control 4 Main relay power Glow relay coil power

5 CUD 70 terminal 1 Glow plug power(OUTPUT)

Main relay power (15A INJ FUSE)

Hot at all times (60A Glow plug FUSIBLE LINK)

[HARNESS CONNECTOR]

1
4% |2
5
CUD 70 [oaoz[oz]o1]o0lsoleele7]se[e5]84[e3 oA
[72l72[7olesleel67l6le5]64[6362]6 1]
Glow relay e e (7[5
[Sofaclagla74slashafasla2la1]
28[27]26]25p2[23p2]21)2010

ECM

SLDF27689L

MONITOR SCANTOOL DATA  esr2a800

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.

Specification : After operating according to engine coolant temperature and battery voltage, Glow relay turns "OFF".

- 20 - 10 10 50
10V 16sec 10sec 4sec 2.0sec
14.9Vv 16sec 10sec 4sec 2.0sec
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DTC TROUBLESHOOTING PROCEDURES FLB -371
1.2 CURRENT DATA 31/54 1.5 ACTUATION TEST 89-/17
A
% [BATTERY VOLTAGE 14.4 v GLOW RELAY
* [FUEL PRESSURE MEASURED 28.5 HPa
X DURATION |UNTIL STOP KEY
» [RAIL PRESS. REGULATOR1 22.7 X
* [AIR MASS PERCYLINDER  359.7mg/st METHOD ACTIVATION
% [WATER TEMP.SENSOR 94.3 °C | g CONDITION |IG.KEY ON
e GLOW RELAY ON ENGINE OFF
% |[GLOW CONTROL LAMP OFF
* |ENGINE SPEED SEN=OR 794  rpn PRESS [ETRT1, IF YOU ARE READY *
¥
[FIX | [ FULL | |GRPH| | RCED| |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.

SLDFL6400L

TERMINAL AND CONNECTOR INSPECTION  errassos

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  esecoesr

1. Check HOT AT ALL TIMES power circuit voltage
1) IG Key "OFF", Engine "OFF".
2) Disconnect glow relay.

3) Measure the voltage of glow relay connector terminal 1.
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FLB -372 FUEL SYSTEM

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 E/R FUSIBLE LINK BOX 60A 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/R JUNCTION BOX 15A INJ fuse and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  eszs162a
1. Check control circuit monitoring voltage

1) 1G 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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DTC TROUBLESHOOTING PROCEDURES FLB -373

When no value is detected : Go to "2. Check open in control circuit" as follows.
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(CUD-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  &r2ss002

1. Check golw relay component coil resistance
1) IG Key "OFF", Engine "OFF".
2) Disconnect glow relay.

3) Measure the resistance of glow relay component component terminal 85 and terminal 86.

Specification : 55+5 Q (20 )

SLDFL6405L

4) Is the measured resistance within the specification?

YES

Go to "2. Check glow relay component operation" as follows.
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FUEL SYSTEM

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 component terminal 30 and terminal 87.

Specification :
When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q )

|

\\

98

/8

=
=

l®

o

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  es2seo0s

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”.

SLDFL6406L

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

5. Are any DTCs recorded ?

V=S

Go to the DTC guide of recorded NO. in Scantool.
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DTC TROUBLESHOOTING PROCEDURES FLB -375

System operates within specification.
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FLB -376 FUEL SYSTEM
IDTC P0685 ECM/PCM POWER RELAY CONTROL CIRCUIT /OPEN

COMPONENT LOCATION  e2s2c908

SLDFL6407L

GENERAL DESCRIPTION  e2622e96

Main relay operates when Ignition ON signal is inputted to ECM connector(CUD-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  eacs7reo

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.
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FLB -377

DTC DETECTING CONDITION  eososzee

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

* When main relay respond to IG Key ON/OFF
signal too fast or slow.
- After-run finished and it requires more than 2

* Main relay circuit
* Main relay component

Thresholdvalue sec. for Main relay to be deactivated.
- Main relay deactivated before After-run
finished more than 3 times.
DiagnosticTime * Immediately
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF

SPECIFICATION  esessosc

Main Relay Coil Resistance

80+10 Q (20 )
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FUEL SYSTEM

SCHEMATIC DIAGRAM

EDA22E08

[CIRCUIT DIAGRAM]

15A INJ

Main relay L0A SNSR

Brake S/W
EGR actuator
CMPS

[CONNECTOR INFORMATION]

= 5. Main relay power

VSC actuator Terminal Connected to Function

VT actuator 30 Hot at all times

PTC Heater relay 30A ECU FUSIBLE LINK

Glow plug relay 85 30A ECU FUSIBLE LINK Main relay coil power

Lambda sensor heater 86 CUD-K terminal 72 Main relay control

ECM (CUD-K) . - Power supply to ECM,

: 87 CUD-K terminal 1,3,5 etc Sensor, Actuator
1. Main relay power

3. Main relay power

72. Main relay control
28. IG KEY ON signal

[HARNESS CONNECTOR]

Main relay

ON/START power (I/P JUNTION BOX 10A ECU FUSE)

Hot at all times (30A ECU FUSIBLE LINK)

CUD-K

194193]92{91]90]89]88|87|86[85|84/83
72|71{70]69]6867|66165|64|63]62(61]

82(81180|79(78| 77|76
60]5958[57|56]55|54)

75[74]73
53[52[51]

50[49)4847]46|45|44[43]42/41(4039
28]27[26[25|24|23|22]21]20[19]18 17

138|37|36[35/34(33|32)
16[15[14]|13[12]11[10

31{30] 29
9|87

o [5]
HE

ECM
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DTC TROUBLESHOOTING PROCEDURES FLB -379

SIGNAL WAVEFORM AND DATA  esnsean

+ sermrnara |

| %) [zoon] [cugs] [1ENo] [RECD] [MENU]

Fig.1) Main relay operates when IG KEY "ON" (C101-K terminal 28 ON signal), it turns "OFF" in 16 sec. after IG KEY "OFF".

SLDF27616L

TERMINAL AND CONNECTOR INSPECTION  esssscsr

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  eores7as
1. Check power circuit voltage
1) 1G Key "OFF", Engine "OFF".
2) Disconnect main relay.
3) Measure the voltage of main relay terminal 30.

4) Measure the voltage of main relay terminal 85.
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FLB -380 FUEL SYSTEM

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

Go to "Check power supply line(relay - actuator)" as follows.

Repair E/R JUNCTION BOX 30A ECU RLY 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 30 and terminal 87, terminal 87a using jump wire.

4) Measure the voltage of ECM connector(CUD-K) terminal 1, terminal 3 and terminal 5.

Specification : 11.5V~13.0V

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

Check and repair the open circuit where voltage can not be checked and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  errazeas
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 86 and ECM connector(CUD-K) terminal 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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FLB -381

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 86 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) IG Key "OFF", Engine "OFF".
2) Disconnect main relay and ECM connector.
3) IG Key "ON".

4) Measure the voltage of main relay connector terminal 86.

Specification : 0.0V~0.1V

5) Is abnormal voltage detected in the circuit with both connectors disconnected?

YES

Go to "Component Inspection".

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

COMPONENT INSPECTION  Eiecanse

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 terminal 86.

Specification : 80+10 Q (20 )

WWW.DIGITALKHODRO.COM
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FLB -382 FUEL SYSTEM

L]IE]
e

T

Iy

KFQGA38A
4) Is the measured resistance within the specification?
V=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 terminal 87, terminal 87a.
Specification :
When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q )
e
[ st
ST e
B+
KFQGA39A

5)

Is the continuity test within the specification?
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DTC TROUBLESHOOTING PROCEDURES FLB -383

YES
go to "Verification of Vehicle Repair”.
Replace main relay and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  eeeaos77

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.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -384 FUEL SYSTEM
IDTC P0698 SENSOR REFERENCE VOLTAGE "C" CIRCUIT LOW

COMPONENT LOCATION  es770sor

SLDFL6237L

GENERAL DESCRIPTION  enoreeos

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  eazesaro

P0698 is set when the voltage below 4700mV - minimum voltage of sensor power supply 3 generates from ECM - is
detected for more than 0.1 sec. This code is due to the short to ground in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  eessops

ltem Detecting Condition Possible Cause
DTC Strategy * Voltage monitoring
Enable Conditions ¢ IG Key "ON"

¢ When the voltage is below the minimum voltage of

Thresholdvalue sensor power supply. ( below 4700mV ) * A/C pressure transducer
. — power supply circuit

DiagnosticTime * 0.1 sec. « VSCA power supply circuit
Fuel Cut NO » ECTS signal circuit
EGR Off NO » Limp home idle engine * ECM component

Fail Safe — speed is fixed at
Fuel Limit YES 1200RPM.
MIL OFF
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FLB -385

SPECIFICATION

E1CAD1AE

Sensor power 1

Sensor power 2

Sensor power 3

APS1, CMPS

RPS, APS 2, BPS, MAFS

APT, VSCA, ECTS

4830mV~5158mV

4830mV~5158mV

4830mV~5158mV

SCHEMATIC DIAGRAM

EGE3F9F8

[CIRCUIT DIAGRAM]

APT (E 24)

22. APT snesor power 5V

[CONNECTOR INFORMATION]

APT (E 24)

Terminal Connected to Function
1 CUD-K terminal 12 Sensor ground
2 CUD-K terminal 13 Sensor signal
3 CUD-K terminal 22 Sensor power

VSCA (CUD 40) CUD-M

28. VSCA snesor power 5V

22. ECTS signal 5V

ECTS (CUD 11)

[HARNESS CONNECTOR]

XX
AN\

E 24
APT

CUD 40
VARIABLE SWIRL
CONTROL ACTUATOR

Variable Swirl Control Actuator (CUD 40)

Terminal Connected to Function
1 CUD-M terminal 60 Motor (+)
2 CUD-M terminal 30 Motor (-)

3 CUD-M terminal 26

Sensor power

4 CUD-M terminal 56

Sensor feed back

5 CUD-M terminal 6

Sensor ground

ECTS (CUD 11)

Terminal Connected to Function
1 CUD-M terminal 58 Sensor signal
2 MO01-B terminal 3 Water temp. gauge (Cluster)
3 CUD-M terminal 41 Sensor ground

= el oo e Ao TBC o el Aol ] 55 ]
[72]71]70le9l68l67]66]65]64]63l62]6 16 0[59]58]57[56]55/54]53[52[ 51

= T——7J
[sojaofagfa7]a6lasfaalas]azla1[4039]38]37[36[35[34|33]32[31]30[ 29 ]

— |28[27]26[25]24]23[22]21]20 1 9|1 8]1 7]16[15 L4131 2]1af10[ 9[8[ 7]

ECM
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FLB -386 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  cososss

rR N 1.0v EEE CHB1.8V FR -1aum CHB1.8 Y

= AFC PTESSUrE SENSOr POWRY it :Ai@'pj're'sfsur;e'sfe'nsforbowier: : o

------- VSCA sensor power

D ...... S S SRS ; ..... ; ...... 5 ......

IS O O O
IE Z0on |r1Er10| |RECD| |I1EHU| ]E |zoon| |r115:r10| |RECD| |HEHU|
Flg 1 Flg 2

Fig.1) A/C pressure transducer and VSCA sensor power supply signals are measured simultaneously.
Check if the voltages are within the specification ( 4.8~5.1V) at 1G Key "ON"

Fig.2) A/C pressure transducer and ECTS sensor power supply signals are measured simultaneously.
Check if the voltages are within the specification ( 4.8~5.1V) at IG Key "ON"

% According to the engine coolant temperature, ECTS signal will vary from 0.6V to 4.5V, therefore,
check the voltage after disconnecting connector.

SLDFL6418L

TERMINAL AND CONNECTOR INSPECTION  esioeeer

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

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

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

[LJ| NOTE

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

3. Is the problem found?

YES

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

Go to "Power Circuit Inspection"”.
POWER CIRCUIT INSPECTION  ereroras

1. Check power circuit voltage
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DTC TROUBLESHOOTING PROCEDURES FLB -387

1) IG Key "OFF", Engine "OFF".
2) Disconnector APTS connector, VSCA connector and ECTS connector.
3) IG Key "ON".

4) Measure the voltage of APTS connector terminal 3, VSCA connector terminal 3 and ECTS terminal 1.

Specification : 4.8V~5.1V

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

Go to "Component Inspection".

Go to "2. Check short to ground in power circuit" as follows.
2. Check short to ground in power circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnector APTS connector, VSCA connector and ECTS connector.

3) Check continuity between APTS connector terminal 3, VSCA connector terminal 3, ECTS connector terminal 1
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 go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e2scaoes

1. 1G Key "OFF", Engine "OFF".

2. Disconnect APTS connector, VSCA connector and ECTS connector.

3. Check that sensor connector power supply is within the specification after turning IG Key "ON".
4. Connect APTS connector and VSCA connector and ECTS connector in turn.

5. Measure the voltage of power circuit of each sensor with all connector connected.
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FLB -388 FUEL SYSTEM

Specification :
APTS, VSCA: Sensor power supply should not change as connecting APTS connector, VSCA connector.( If the change
of sensor power supply occur as connecting sensor connector, this means the occurrence of short inside of sensor.)

ECTS : Connecting ECTS connector terminal, signal voltage is outputted from 0.6V to 4.5V
depending on ECTS tempt. (While connector is being connected, if output voltage rises or no DTC
is outputted, the sensor component is considered as normal one.)

6. Does change of sensor power supply occur as connecting sensor connector?

YES

Replace related sensors.(APTS/VSCA/ECTS)

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR exsneice

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 TROUBLESHOOTING PROCEDURES FLB -389
IDTC P0699 SENSOR REFERENCE VOLTAGE "C" CIRCUIT HIGH

COMPONENT LOCATION  esisros

Refer to DTC P0698.

GENERAL DESCRIPTION  eapi7ese
Refer to DTC P0698.

DTC DESCRIPTION  esasoor1

P0699 is set when the voltage above 5158mV - maximum voltage of sensor power supply 3 generates from ECM - is
detected for more than 0.1 sec. This code is due to the short to battery in sensor power circuit or the voltage problem
inside of ECM.

DTC DETECTING CONDITION  escaacee

Item Detecting Condition Possible Cause
DTC Strategy « \Voltage monitoring
Enable Conditions e IG Key "ON"
ThresholdValue ¢ When the voltage is above the maximum voltage

of sensor power supply. (above 5158mV ) * AIC pressure transducer
power supply circuit

DiagnosticTime * 0.1 sec. ¢ VSCA power Supp|y circuit
Fuel Cut NO » ECTS signal circuit
| EGR Off NO + Limp home idle engine * @Y component
Fail Safe — speed is fixed at
Fuel Limit YES 1200RPM.
MIL OFF

SPECIFICATION  essz6cc

Sensor power 1 Sensor power 2 Sensor power 3
APS1, CMPS RPS, APS 2, BPS, MAFS APT, VSCA, ECTS
4830mV~5158mV 4830mV~5158mV 4830mV~5158mV

SCHEMATIC DIAGRAM  esssoroe

Refer to DTC P0698.

SIGNAL WAVEFORM AND DATA  ecozsesr

Refer to DTC P0698.
TERMINAL AND CONNECTOR INSPECTION  es2coar1

Refer to DTC P0698.
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FLB -390 FUEL SYSTEM

POWER CIRCUIT INSPECTION  esosno2

1. Check power circuit voltage
1) IG Key "OFF", Engine "OFF".
2) Disconnector APTS connector, VSCA connector and ECTS connector.
3) IG Key "ON".

4) Measure the voltage of APTS connector terminal 3, VSCA connector terminal 3 and ECTS 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 battery in power circuit" as follows
2. Check short to battery in power circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnector APTS connector, VSCA connector, ECTS connector and ECM connectors.
3) IG Key "ON".

4) Measure the voltage of APTS connector terminal 3, VSCA connector terminal 3 and ECTS terminal 1.

Specification : 0.0V~0.1V

5) Is abnormal voltate measured in this test?
YES

Repair short to battery and go to "Verification of Vehicle Repair".

If the circuit is insulated well and the sensor power supply from ECM is high, replace ECM and go to "Verifi-
cation of Vehicle Repair".

COMPONENT INSPECTION  ess2n7c

1. 1G Key "OFF", Engine "OFF".

2. Disconnect APTS connector, VSCA connector and ECTS connector.

3. Check that sensor connector power supply is within the specification after turning IG Key "ON".
4. Connect APTS connector and VSCA connector and ECTS connector in turn.

5. Measure the voltage of power circuit of each sensor with all connector connected.
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DTC TROUBLESHOOTING PROCEDURES FLB -391

Specification :
APTS, VSCA: Sensor power supply should not change as connecting APTS connector, VSCA connector.( If the change
of sensor power supply occur as connecting sensor connector, this means the occurrence of short inside of sensor.)

ECTS : Connecting ECTS connector terminal, signal voltage is outputted from 0.6V to 4.5V
depending on ECTS tempt. (While connector is being connected, if output voltage rises or no DTC
is outputted, the sensor component is considered as normal one.)

6. Does change of sensor power supply occur as connecting sensor connector?
YES

Replace related sensors.(APTS/VSCA/ECTS)

Go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  eosepas

Refer to DTC P0698.
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FUEL SYSTEM

IDTC P0700 TCU REQUEST FOR MIL ON

GENERAL DESCRIPTION  eoeseors

ECM and TCM give and take various data through CAN communication each other. When the problem of TCM related
sensor(input speed sensor, output speed sensor, inhibiter switch, etc.) and actuators(transaxle solenoid valve, etc.) oc-
curs, gear is fixed at 3rd gear position. However, there is no alarming device such as "TCM warning lamp" which notifies
drivers of the occurrence of TCM related problem. Therefore if power train related problem happens, Engine check lamp
turns ON to let drivers recognize the occurrence of power train system(A/T system) related problem.

DTC DESCRIPTION

E36A0808

P0700 is the code which notifies drivers of the occurrence of TCM related problem indirectly as illuminating engine check
lamp. If this code is recorded, Do not check engine but auto transaxle.

DTC DETECTING CONDITION e

37CD017

Iltem

Detecting Condition

Possible Cause

DTC Strategy

e Signal monitoring

Enable Conditions

e Engine "ON"

ThresholdValue

e Engine check lamp ON requirement from TCM

DiagnosticTime

¢ Immediately

Fail Safe

Fuel Cut NO
EGR Off NO
Fuel Limit NO

MIL OFF

* Problem of TCM system

VERIFICATION OF VEHICLE REPAIR  eeercoss

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.
5. Are any DTCs recorded ?
YES
Go to the DTC guide of recorded NO. in Scantool.
System operates within specification.
WWW.DIGITALKHODRO.COM

After selecting "DIAGNOSTIC TROUBLE CODES(DTCs)" mode and check if DTC is recorded again.
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DTC TROUBLESHOOTING PROCEDURES FLB -393
IDTC P0701 TCM STATUS ERROR

GENERAL DESCRIPTION  es2a0601

ECM and TCM give and take various data through CAN communication each other. When the problem of TCM related
sensor(input speed sensor, output speed sensor, inhibiter switch, etc.) and actuators(transaxle solenoid valve, etc.) oc-
curs, gear is fixed at 3rd gear position. However, there is no alarming device such as "TCM warning lamp" which notifies

drivers of the occurrence of TCM related problem. Therefore if power train related problem happens, Engine check lamp
turns ON to let drivers recognize the occurrence of power train system(A/T system) related problem.

DTC DESCRIPTION  ecesrarr

P0701 is set when ECM detects TCM problem through CAN communication. Check whether TCM operatures or not.

DTC DETECTING CONDITION  eesaiss

ltem Detecting Condition Possible Cause
DTC Strategy « Signal monitoring
Enable Conditions * Engine "ON"
ThresholdValue e TCM failure
DiagnosticTime ¢ Immediately .
e TCM failure
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF

VERIFICATION OF VEHICLE REPAIR  eesso2ar

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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FLB -394 FUEL SYSTEM
IDTC P0820 NEUTRAL S/W MALFUNCTION

GENERAL DESCRIPTION  es70s5cc

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 2 kph - the minimum speed for ECM to detect. When vehicle starts to move after standing for a while and vehicle speed
does not reach to 2 kph , 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.

[LJ| 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  eso29610

P0820 is set when 1) gear is engaged at engine ON, but clutch signal is not detected or 2) neutral signal is detected 'ON’
continuously. This code is due to open, short to battery or ground in neutral gear switch circuit.

DTC DETECTING CONDITION  e40nz0c7

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable e APS output signal is below 5%
Condi- * Vehicle speed is below 1kph
tions ¢ Engine speed is above 600RPM
Case 1
Thresh-
old ¢ Clutch signal is not detected
Value
Enable
Condi- » Vehicle speed is over 80 kph after engine starting + Nertral gear switch
tions component
Case 2 Thresh- _ _  Nertral gear switch circuit
* When the signal, Neutral gear switch,
old PR
stays at the 'ON'.
Value
DiagnosticTime e 3 sec.
Fuel Cut NO
EGR Off NO
Fail Safe —
Fuel Limit NO
MIL OFF

SPECIFICATION  eisrccas

Signal Voltage Neutral Position Except Neutral Position
11.0v~13.5V 0.0V~0.2V(LOW) 11.0V~13.5V(HIGH)
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DTC TROUBLESHOOTING PROCEDURES FLB -395

SCHEMATIC DIAGRAM  kceacera

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
NEUTRAL SWITCH (CUD 51) ECM (CUD-K) Terminal Connected to Function
1 CUD-K terminal 57 Neutral S/W Signal
T\: 1 57. Neutral S/W Signal 2 CUD 08 Ground Point Chassis Ground
2

1

[HARNESS CONNECTOR]

CUD-K
94]o3[o2[o1]oo]so]se[e7[se]s5[e4[s3[82[ fe0]7o]78[77[76[75[74[ 73 n
CUD 51 72|71]7069]68]67]66]65/64|63]62]6 160[59[58]|57|56[55[54/53|52] 51
I I
NEUTRAL SWITCH [Gofas]ag]a7]ac]sfalas]a2]41] 4039|383 7]36]353433]32]31[30[ 29 an
28[27]26]25]24]23]22[21pol1ofi8[17[16fi5[r4[13[12[11f10] 9] 8] 7 ] 2]
ECM

SLDF27692L

SIGNAL WAVEFORM AND DATA  eaisam68

FR [ s.ev ELE CHBS.8V

Fig 1) OV at neutral gear position, 12V at any gear position except neutral position.

SLDFL6424L

TERMINAL AND CONNECTOR INSPECTION  eraziest

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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FLB -396 FUEL SYSTEM

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. )

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  esnepsra
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?

YES

Go to "Ground Circuit Inspection”.

Go to "2. Check open in neutral gear switch signal cicuit" as follows.
2. Check open in neutral gear switch signal cicuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect neutral gear switch connector and ECM connector.

3) Check the continuity between neutral gear switch connector terminal 1 and ECM connector(CUD-K) terminal 57.

Specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specifications ?

YES
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DTC TROUBLESHOOTING PROCEDURES FLB -397

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  essessr

1. 1G 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  espiscer

1. IG Key "OFF", Engine "OFF".
2. Disconnect neutral gear switch connector.

3. Check the contituity between neutral gear switch component terminal 1 and terminal 2 as shifting gear lever 2~3
times.

Specifications : The measured resistance varies from below 1.0Q (Continuity) to infinite
Q (Discontinuity) in accordance with gear shifting.

®

4. Is the measured resistance within the specification?

SLDFL6428L
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FLB -398 FUEL SYSTEM

YES

Go to "Verification of Vehicle Repair".

Replace neutral gear switch and go to Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  euezan0

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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FLB -399

IDTC P0830 CLUTCH PEDAL SWITCH "A" CIRCUIT

GENERAL DESCRIPTION

EC8FFASE

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 condition. Besides, clutch switch signal is used to detect engaged gear with vehicle speed and engine speed.

DTC DESCRIPTION

EA6B4480

P0830 is set when no clutch switch signal change is detected while gear shifts 4 times at above 1500rpm. This code is
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

EA8BADS5AB

Iltem

Detecting Condition

Possible Cause

DTC Strategy

Signal monitoring

Enable Conditions

Engine speed is above 1500rpm.

Clutch switch signal change is not detected until gear

Tir@snoldvalue shifts 4 times by Vehicle speed/engine speed
DiagnosticTime Immediately
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF

* Clutch S/W circuit
* Clutch S/W component
o Clutch S/W pedal hight

SPECIFICATION

E37D680B

Condition

Clutch Pedal Depressed

Clutch Pedal Released

Switch Operation

Switch ON

Switch OFF

WWW.DIGITALKHODRO.COM
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FLB -400 FUEL SYSTEM

SCHEMATIC DIAGRAM  eiscaes

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
CLUTCH SWITCH (CUD 49) ECM (CUD-K) Terminal Connected to Function
1 CUD-K terminal 79 Clutch S/W signal
T\C 1 79. Clutch S/W signal 2 CUD 08 ground point Chassis ground
2

1

[HARNESS CONNECTOR]

30]29)28)27]26[25[24|23[22]21) 20| 19(18
[15]iisfroiifiofo] s 7]6] 523 ]2]1]
T TT_TI
2 CUD-K
194193]92/91|908988|87|86|85|84|83|82|81/80[79|78| 77|76|75|74]{ 73 n
[z2[71]70leofesle7]sclos]e4fodle2[e ]e0fsol5s[57]56]55]54]53]52] 51
i | [so[as[agla7]4slashalaslaziai] [87]36[35[34]33[32/31]30] 29] aE
50[49)4847]46]4544[43]42|41 38]37)36|35[34|33(32{31{30] 29
CLUTCH SWITCH 28|27)26|25[24]23[22[21{20/19[18[17]16[15[14|13|12[11|10] 9| 8

ECM

SLDF27693L

SIGNAL WAVEFORM AND DATA  esoreesr

CluchpedafON | : i i : i i . i
lﬁ [zoon| [curs | [mEMO | [RECD | [MENU |
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.

SLDFL6431L

Even though clutch pedal is not depressed just after turning engine on, signal voltage is outputted as 0V. Therefore even
ifclutch pedal is not depressed, engine can be turned on. However, if pedal is depressed once, clutch switch signal is no
more OV. In this case, turning engine on is possible only when clutch pedal is depressed.
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FLB -401

MONITOR SCANTOOL DATA  epsscas

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

2. Warm engine up to normal operating temperature.
3. Turn "OFF" electrical devices and A/C.

4. Select "CLUTCH SWITCH" parameter on the Scantool.

Specification :

When clutch switch released : CLUTCH SWITCH : OFF
When clutch switch depressed : CLUTCH SWITCH : ON

1.2 CURRENT DATA 18/54
&
* |BATTERY VOLTAGE 14.3 V
ECLUTCH SWITCH ON
* |REDUNDANT BRAKE SWITCH OFF -
* |BRAKE SWITCH OFF
% |GEAR INFOMATION 8
STATUS SIGNAL APP/BRK
A/C ON SIGNAL SWITCH
A/C COMPRESSURE CONIRO
Y
[FI% | [FULL| [GRPH| [RCRD |

Fig. 1) Check if "CLUTCH SWITCH" parameter changes correctly from "ON" to "OFF" and vice versa as activating clutch pedal.

TERMINAL AND CONNECTOR INSPECTION

SLDFL6432L

ESE6F413

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

3. Is the problem found?

YES

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

Go to "Signal Circuit Inspection".

WWW.DIGITALKHODRO.COM
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FLB -402 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  esrss081
1. Check clutch switch pull-up voltage

1) IG Key "OFF", Engine "OFF".

2) Disconnect clutch switch connector.

3) IG Key "ON".

4) Measure the voltage of clutch switch connector terminal 2.

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(CUD-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  ecososss

1. 1G Key "OFF", Engine "OFF".

2. Disconnect clutch switch connector.

3. 1G 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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DTC TROUBLESHOOTING PROCEDURES FLB -403

6. Is the measured resistance within the specification?

M=)

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  esaos799

1. 1G Key "OFF", Engine "OFF".
2. Disconnect clutch switch connector.

3. Check continuity between clutch switch component terminal 1 and terminal 2 as depressing clutch pedal.

Specification :
Clutch pedal depressed : Continuity ( below 1.0Q )
Clutch pedal released : Discontinuity ( Infinite Q )

o

4. |s the measured resistance within the specification?

SLDFL6436L

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  eessrree

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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FLB -404 FUEL SYSTEM

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 TROUBLESHOOTING PROCEDURES FLB -405
IDTC P1145 OVERRUN MONITORING ERROR

COMPONENT LOCATION  ecararrs

SLDFL6237L

GENERAL DESCRIPTION  ecierarc

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  es2a67c

P1145 will be set when Fuel Cut is not performed , that is ECM still controls fuel injection through the injector although
accelerator pedal is off or actual Engine RPM is higher than 320RPM which is target RPM controlled by ECM for more
than 0.8sec. In this case, Drive stage for injectors in ECM is failure to controlling the Power supply cut.

DTC DETECTING CONDITION  eiaccare

Item Detecting Condition Possible Cause
DTC Strategy « Software monitoring
Enable Conditions * Vehicle driving

» Overrun lasts for seconds. (Fuel injection performed
regardless with driver’s intension)

« Actual Engine RPM is higher than 320 RPM which
is target RPM controlled by ECM. - 0.8 sec

ThresholdValue

 ECM internal error

DiagnosticTime * Immediately
Fuel Cut YES
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF
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FLB -406 FUEL SYSTEM

COMPONENT INSPECTION  esassco1

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. Enter the driving distance - how many km the CPF
is used- into New ECM with scanner. For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  es7acre

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 TROUBLESHOOTING PROCEDURES FLB -407

DTC P1185 FUEL PRESSURE MONITORING-MAXIMUM PRESSURE
EXCEEDED

COMPONENT LOCATION  esesserr

i

=

ure ) FTS

JReguatorvale /NN WLEa, NC /P

SLDFL6437L

GENERAL DESCRIPTION  ecraassr

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  eazeosss

P1185 is set when 1)rail pressure is higher than target rail pressure by more than 350 ~ 200 bar in condition that rail
pressure is controlled by fuel metering unit(MPROP) or 2)rail pressure 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 RPS.
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FUEL SYSTEM

DTC DETECTING CONDITION  eepseran

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage monitoring

Enable Conditions

Engine running

ThresholdValue

Rail pressure is above target rail pressure by more
than 350 ~ 200 bar at fuel pressure regulator
valve(MPROP) operating condition.- 2 sec.
Injection pump Fuel amount is exceeded to limited
minimum value. (-690 /s) - 2 sec.

Rail pressure is above maximum limiting
value(1750bar) at fuel pressure regulator
valve(MPROP) operating condition. - 0.24 sec.

DiagnosticTime

Refer to threshold Value

Fail Safe

Fuel Cut NO
EGR Off NO
Fuel Limit YES

MIL ON

* Fuel metering unit
(open stuck)

 Rail pressure control valve
(close stuck)

 Rail pressure sensor
(Output fixed at high
voltage line)

MONITOR SCANTOOL DATA  essircoo

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

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

RAIL PRESS. REGULATOR1 : 20 £ 5%

INJ. PUMP REGULATOR : 40 £ 5%
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FLB -409

1.2 CURBRENT DAThA

A4.-54

F

* |[FUEL PRESSURE-TARGET 28.5 MPa |m
J FUEL PRESSURE HEASURED 255 iPa |
* |[FUEL PRE.S/POINT VALUE 8.3 HPa
» |RAIL PRESS. REGULATOR1 22.7 ¥
> |INJ. PUMP REGULATOR 38.8 ¥
* |AIR MASS PERCYLINDER  346.9mg/st
* |[ENGINE SPEED SENSOR 794 rpn

EGR ACTUATOR

Y
|FI¥ | [FULL| |GRPH| |RCRD]

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

SLDFL6438L

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

2. Monitoring rail pressure data at acceleration(loading condition).

1
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", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" param-

eter on the Scantool.

SPECIFICATION

Idle(without load)

Accelerating(stall test)

Diagnosis

INJ. PUMP REGULATOR 38 £ 5% 32 + 5% duty decreases
FUEL PRESSURE .
MEASURED 28.5 + 5 Mpa 145 £+ 10 Mpa press. increases
RAIL PRESS. o 0 .
REGULATOR1 19 + 5% 48 + 5% duty increases
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FLB -410 FUEL SYSTEM
1.2 CURRENT DATA 1.3 1.2 CURRENT DATaA 1.3
INJ. IPUHP REGULATOR 16868 .8 INJ. PUMF REGULATOR 1686 .8
e . - PB4 =z L, | . P29 =
0.0 B.a
FUEL PRESS 154.8 FUEL FPRESS.- 158 .8
/ 9.4 HPa 144.7 HPa
SRR B.6 B.0
RAIL PRESS.REGULATOR 1646 .8 RAIL PRESS.REGULATOR 1686 .8
f_,f———\_za.a % «—//E 8.2
T B.8 _\\_a.a
[F1x | [F1x |

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

SLDFL6439L

(L] NOTE

The waveform of fuel metering unit installed at high pressure pump(fuel detecting MPROP) shows 38% duty at idle,
duty drops to approx. 32% at acceleration to raise rail pressure. Duty drop means the decrease of current.
— Fuel delivered to common rail increases as current drops.

The waveform of rail pressure control valve installed at common rail shows 19% duty at idle, duty rises to approx.

48% at acceleration to raise rail pressure. Duty rise means the increase of current.
- If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.

VERIFICATION OF VEHICLE REPAIR  eopsssas

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 TROUBLESHOOTING PROCEDURES FLB -411

DTC P1186 FUEL PRESSURE MONITORING-MINIMUM PRESSURE AT
ENGINE SPEED TOO LOW

COMPONENT LOCATION  eurenss

Refer to DTC P1185.

GENERAL DESCRIPTION  egaseers

Refer to DTC P1185.

DTC DESCRIPTION  esaussc

P1186 is set when measured rail pressure, within the range where rail pressure is controlled by MPROP, is lower than 500
~ 150 bar controlled as target rail pressure or when high pump amount is lowered than limited minimum value for lasting
2.0sec. Check whether less amount of fuel is delivered than target amount of fuel controlled by ECM, too much return
amount delivered to common rail or stuck resulting from low voltage of RPS.

DTC DETECTING CONDITION  eseigces

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

¢ Rail pressure is below target rail pressure by
more than 500 ~ 150 bar at fuel pressure
regulator(MPROP) operating condition. - 0.8 sec.

* Injection pump Fuel amount is exceeded to limited « Fuel press. regulator
Thresholdvalue minimum value. (11000 ~ 35000 /s) - 0.8 sec. valve(close stuck)
 Rail pressure is above minimum limiting value(50 ~ + Rail pressure control
280 bar) at fuel pressure regulator valve(MPROP) valve(open stuck)
Operating condition. - 0.3 sec. ¢ Rail pressure Sensor(Output
DiagnosticTime « Refer to threshold Value fixed at low voltage line)
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit YES
MIL ON

MONITOR SCANTOOL DATA  eceosazs

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

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

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

FLB -412

021 62 99 92 92

FUEL SYSTEM

Specification :
FUEL PRESSURE MEASURED : Similar to "FUEL PRESSURE-TARGET"
FUEL PRESSURE-TARGET : 28 + 5 Mpa
RAIL PRESS. REGULATORL1 :
INJ. PUMP REGULATOR : 40 £+ 5%

20 + 5%

1.2 CURRENT DATA 8454
A
» |FUEL PRESSURE-TARGET 28.5 HPa |m
JFUEL PRESSURE HEASURED 20.5 MPa |
% |FUEL PRE.S-/POINT UALUE 8.3 HMPa
% |RAIL PRESS. REGULATOR1 22.7 ¥
% |INJ. PUMP REGULATOR 38.8 %
% |AIR MASS PERCYLINDER  346.9nmg/st
% [ENGINE SPEED SENSOR 794 rpn
EGR ACTUATOR
Y
[FI | [FULL | [GRPH| |RCRD|

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

SLDFL6438L

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

2. Monitoring rail pressure data at acceleration(loading condition).

1)
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", "RAIL PRESS. REGULATOR1", "INJ. PUMP REGULATOR" param-

eter on the Scantool.

SPECIFICATION :

Idle(without load)

Accelerating(stall test)

Diagnosis

INJ. PUMP REGULATOR 38 £ 5% 32 £ 5% duty decreases
FUEL PRESSURE .
MEASURED 28.5 + 5 Mpa 145 + 10 Mpa press. increases
RAIL PRESS. 0 0 .
REGULATOR1 19 + 5% 48 + 5% duty increases
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DTC TROUBLESHOOTING PROCEDURES FLB -413
1.2 CUBRRENT DaATaA 13 1.2 CURREHNHT DaATa 1/3
INJ. Il:"l.""ll:' REGULATOR 1868 .8 INJ. PUMF REGULATOR 186 .8
e . 0000 -~ PB4 =z L, | e~ B2.9 =x
9.0 0.0
FUEL PRESS 156 .84 FUEL FRESS.- 158 .8
/ 99.4 HPa J 144.7 HPa
e 6.0 ' 0.0
RAIL PRESS.REGULATOR 1868 .8 RAall PRESS.REGULATOR 1646 .8
P LI £x43.2 y
C— 5.6 0.0
[FIx | [FIX |

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

SLDFL6439L

(L] NOTE

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

- Fuel delivered to common rail increases as current drops.

The waveform of rail pressure control valve installed at common rail shows 19% duty at idle, duty rises to approx.

48% at acceleration to raise rail pressure. Duty rise means the increase of current.
- If current rises, the returning quantity of fuel deliverd to common rail decreases and common rail pressure rises.

VERIFICATION OF VEHICLE REPAIR  eosecraz

Refer to DTC P1185.
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FLB -414 FUEL SYSTEM
IDTC P1586 MT/AT ENCODING

COMPONENT LOCATION  eaissee2

SLDFL6237L

GENERAL DESCRIPTION  eascenss

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 CUD-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 CUD-K terminal 81 is grounded.
M/T : ECM connector CUD-K terminal 81 is opened.(no wiring exists)

DTC DESCRIPTION  ecsreseo

P1586 is set when recognized A/T, M/T data based on ECM connector CUD-K terminal 81 state(grounded or opened) is
not readable or writable at EEP ROM. This code is due to ECM failur

DTC DETECTING CONDITION  ecosscae

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Software monitoring
Enable Conditions ¢ IG Key "ON"
e A/T, M/T learning error
ThresholdValue (When data writing on EEPROM inside of
ECM is impossible)
DiagnosticTime * 4 sec. * ECM component failure
Fuel Cut NO
EGR Off NO
Fail Safe * Glow Lamp blinks.
Fuel Limit NO
MIL OFF
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DTC TROUBLESHOOTING PROCEDURES FLB -415

SCHEMATIC DIAGRAM  kosasror

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
ECM (CUD-K) Terminal Connected to Function
81 GUD 09 ground point AIT, MIT learning
AIT

81. A/T, MIT learning signal
|GUD 09

[HARNESS CONNECTOR]

CUD-K

[94o3]o2[o1]o0]s9]8s[e7]ssles[e4]s3]82[81ls0]7o[78[7 7] 76[75[74] 73 ﬂ
[72]71]70]69[68l6 7]66]65[64]63l62]6 1]6 0[59]58]57[56]55/54]53[52] 51
I I
s0f4o[4s]4746[asaafr3[42]41]4030]38]37[36[35[34[33[32|31[30] 29
28[27]26]25[24]23]22]21]20) 918171615[14 EERNEEK

ECM

SLDF27694L

COMPONENT INSPECTION  e7essies

IG Key "OFF", Engine "OFF".

Disconnect ECM.

Replace ECM, check if abnormal operations disappeatr.
If problems are corrected, replace ECM.

(L] NOTE

Input injector IQA data(7 letters) using scantool at replacing ECM. Enter the driving distance - how many km the CPF
is used- into New ECM with scanner. For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR  esaccsee

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

1.

2.

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

Clear recorded DTC using Scantool.

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

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

Are any DTCs recorded ?
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FLB -416 FUEL SYSTEM

YES

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

System operates within specification.
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DTC TROUBLESHOOTING PROCEDURES FLB -417
[DTC P1587 CAN COMMUNICATION ERROR (MT/AT RECOGNITION ERROR) |

COMPONENT LOCATION  esespaeo

SLDFL6237L

GENERAL DESCRIPTION  eesss4s

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 CUD-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 CUD-K terminal 81 is grounded.
M/T : ECM connector CUD-K terminal 81 is opened.(no wiring exists)

DTC DESCRIPTION  eseorer2

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  esz2ae00

Item Detecting Condition Possible Cause
DTC Strategy « Voltage monitoring
Enable Conditions « Engine run
* TCM signal is not detected at A/T vehicle « AT, M/T recognition
Thresholdvalue * TCM signal is detected at M/T vehicle terminal circuit
DiagnosticTime + 1.0 sec. * CAN communication
linecircuit
Fuel Cut NO « TCM component failure
EGR Off NO * ECM component failure
Fail Safe — * Glow Lamp blinks.
Fuel Limit NO
MIL OFF
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FLB -418 FUEL SYSTEM
SPECIFICATION  esgassea
Communi- DIGITAL "0" DIGITAL "1"(BUS IDLE) | CAN Communication Line Resistance
cation For- i
mat HIGH Low HIGH Low Inside of ECM Inside of I/P
junction box
CAN 2.0B 3.5V 1.5V 2.5V 2.5V 120Q (20 ) 120Q (20 )

SCHEMATIC DIAGRAM  esssianc

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
RESISTOR (CUD 64) ECM (CUD-K)
2 Terminal Connected to Function
84 CAN HIGH
CUD 64 terminal 2
122Q 84 CUD-T TCM terminal 37 CAN HIGH
1 -] M 10 terminal 3
83 CAN LOW
CUD 64 terminal 1
DLC (M 10) ] TCM (CUD-T) 83 CUD-T TCM terminal 36 CAN LOW
M 10 terminal 11
@ 37 CAN HIGH
CAN HIGH 3
CAN LOW 11
& 36 CAN LOW

[HARNESS CONNECTOR]

R[+]=

| [
8|7]6(5]|4(3]|2|1 2 1 194]93]92{91{90]89|88|87|86|85|84|83|82|81|80]79(78| 77|76{75[74| 73 n
16(15|14/13[12|11/10( 9 [72l72]7olecleele7lecles]e4[6l62[6 160l59[58[57]56[55]54]53[52] 51
— T e
|I_,| 5[14]13|12|11j10{ 9|8 7
M 10 CUD 64 Resistor
DATA LINK CONNECTOR RESISTOR

ECM

SLDF27695L
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DTC TROUBLESHOOTING PROCEDURES FLB -419

SIGNAL WAVEFORM AND DATA  epeassss

at 8.5Vv m - 8.5 v Monitoring CAN HIGH and LOW simultaneously is important in
»lle SOF Bit :

monitoring CAN communication waveform. When CAN HIGH
signal rise to 3.5V and LOW signal drops to 1.5V - voltage
difference between HIGH and LOW signal is 2V - at BUS IDLE
state(DIGITAL "1") whose reference voltage is 2.5V, "0" is
recognized. Besides, comparing HIGH and LOW signal if
opposite waveform is detected with the reference voltage of
2.5V, Check if current cam signal transfers correctly.
Continuous "0"signal above 6BIT means the occurence of error
in CAN communication. 1BIT is easily distinguished as
calculating the time when "SOF"(START OF FRAME) which
notifies the start of frame occurs. Check if "0"signal above 6BIT
is detected continuously when monitoring CAN communication

@ |zoon| |cuns | |r1Er10| |RECD| |r1Er~|u| waveform.
CAN communication waveform]

BUS IDLE

SUNFL7718L

TERMINAL AND CONNECTOR INSPECTION  epsisase

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  ecrapire

1. Check CAN BUS resistance
1) IG Key "OFF", Engine "OFF".
2) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 1)
3) Disconnect ECM connector and TCM connector.

4) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 2)
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FLB -420 FUEL SYSTEM

Specification :
Both ECM and TCM connected : 60 + 3Q (Test 1)
Both ECM and TCM disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?
YES

Go to "2.Check short to ground in CAN BUS" as follows.

Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-
fication of Vehicle Repair".

120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity" as follows.

Infinite Q for both conditions(disconnected, connected) :Repair open in CAN communication circuit between
DLC terminal and joint connector.

2. Check short to ground in CAN BUS
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.
3) Check continuity between DLC terminal 3 and chassis ground. (CAN High)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN Low)

Specification : Discontinuity ( Infinite Q )

5) Is measured resistance within the specification?
YES

Go to "3. Check short to battery in CAN BUS" as follows.

Repair short to ground in circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) 1G 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 measured resistance within the specification with both connector disconnected?

=S
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FLB -421

Go to"4. Check CAN BUS continuity" as follows.

Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) 1G Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.

3) Check continuity between DLC terminal 3 and CAN High terminal of each module.
( CAN High terminal : ECM connector terminal 84, TCM connector terminal 3. )

4) Check continuity between DLC terminal 11 and CAN Low terminal of each module.
( CAN Low terminal : ECM connector terminal 83, TCM connector terminal 36. )

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES

Go to "Component Inspection®”.

Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  eosroosr

1. IG Key "OFF", Engine "OFF".

2. Connect 2 channel scope to DLC terminal 3(CAN High) and terminal 11.(CAN Low)
3. IG Key "ON" after connecting only ECM to CAN BUS.

4. 1G Key "ON" after connecting only TCM to CAN BUS.

Specification : At IG Key "ON".

Different from "Signal Waveform  Data", if 1) both CAN High and LOW signal are fixed at 2.5 V or 2) HIGH and
LOW signal are fixed at 3.5 V and 1.5V, respectively, it is due to communication error between modules.

WWW.DIGITALKHODRO.COM
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FLB -422 FUEL SYSTEM
At 8.5 V m - 8.5 v
3. CAN High T S :
11. CAN L%w = ; SOF B|t
M 10
' ]

8(7(6(5(4(|3|2]|1
16{15(14(13(12|11/10| 9

— — &

4 l_ﬁ Izoonl |cuns | |HEHO| |RECD| |HEHU|

CAN communication waveform]

SLDF27634L

5. Does correct waveform generate from each module?

YES

Go to "Verification of Vehicle Repair".

Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR esoprss

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 TROUBLESHOOTING PROCEDURES FLB -423

DTC P1588 SIGNAL CHANGE THROUGH MT/AT LINE (DURING ENGINE
RUNNING)

COMPONENT LOCATION  eseeses?

Refer to DTC P1587.

GENERAL DESCRIPTION  ebs7201

Refer to DTC P1587.

DTC DESCRIPTION 476121

P1588 is set when the signal from A/T, M/T auto recognition terminal(ECM CUD-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  esrr4109

ltem Detecting Condition Possible Cause
DTC Strategy e \Voltage monitoring
Enable Conditions e Engine running
ThresholdValue o A, M(T auto recognition signal changes
at engine ON. y
. —1 * A/T, M/T recognition
DiagnosticTime * 1.0 sec. terminal circuit
Fuel Cut NO » ECM component failure
. EGR Off NO )
Fail Safe — e Glow Lamp blinks.
Fuel Limit NO
MIL OFF
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FLB -424 FUEL SYSTEM

SCHEMATIC DIAGRAM  erserais

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
ECM (CUD-K) Terminal Connected to Function
81 GUD 09 ground point AIT, MIT learning
AIT

81. AIT, MIT learning signal

GUD 09

[HARNESS CONNECTOR]

30[2928[27]26]25]24[23[22[21] 20 19] 18] 17] 16

[15[1aJs3]ifiifiof o] 8] 7[6[ 54 ]3[2]1]
o ——

o]
HE

Balsa[za[7e[77[zelrs[7a[ 73
60}59[58[57]56]55[54[53[52[ 51
——

ECM

SLDF27694L

TERMINAL AND CONNECTOR INSPECTION  esosiese

Refer to DTC P1587.

GROUND CIRCUIT INSPECTION  es704p13

1. IG Key "OFF", Engine "OFF".
2. Disconnect ECM connector.

3. Check continuity between ECM connector(CUD-K) terminal 81 and chassis ground.

Specification : Continuity ( below 1.0 Q )

4. Is A/T, M/T auto recognition terminal grounded well?

YES

Go to "Component Inspection”.

Repair poor connection or open between ECM connector(CUD-K) terminal 81 and ground point GUD 09 and go
to "Verification of Vehicle Repair".
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DTC TROUBLESHOOTING PROCEDURES FLB -425

COMPONENT INSPECTION  ei7espeo

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. Enter the driving distance - how many km the CPF
is used- into New ECM with scanner. For immobilizer applied vehicle, input pin code.

VERIFICATION OF VEHICLE REPAIR ensessrc

Refer to DTC P1587.
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FLB -426 FUEL SYSTEM
IDTC P1634 AUX. HEATER MALFUNCTION

GENERAL DESCRIPTION  essaeess

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  esssoroa

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  eor2ager

Item Detecting Condition Possible Cause

DTC Strategy * Voltage monitoring

¢ IG Key "ON" (monitoring only performed at

Enable Conditions . "
relay operating condition)

e Short to Battery
ThresholdValue e Short to GND

« Wiring open * PTC heater relay #1control
o — circuit
DiagnosticTime ¢ 1.0 sec. « Heater relay component
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF
SPECIFICATION  ep2ipsce
Heater relay coil resistance 52+5Q (20 )
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DTC TROUBLESHOOTING PROCEDURES FLB -427

SCHEMATIC DIAGRAM  esiraea

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
CUD 57 PTC Heater
ECM (CUD-K) Terminal Connected to Function
PTC Heater Relay #1 (CUD 71)
! 40A PT(.: Hef%‘er #1 PTC Heater Relay power(INPUT)
1 4 Fusible Link
O/ o CUD-K PTC Heater control (ECM)
3 2 2 MO06-2 Terminal 8 PTC Heater Relay "ON"
94. PTC Heater Relay #1i MO5-1 Terminal 23 signal (A/C module)
control
3
4 Main relay power PTC Heater Relay coil power
A/C control module 5 CUD 57 Terminal 3 PTC Heater Relay power(OUTPUT)
15A INJ FUSE (Main relay power)

Hot at all times (40A PTC Heater #1 FUSIBLE LINK)

[HARNESS CONNECTOR]

1 30|2928|27|26[25[24|23|22]21] 20| 19|18
[1s[tafrelaisfiof o 8] 7] 5[4 [3 ]2 | 1]
o Iy ES——— S
4% |2
- |
194/93]92{91]90|89|88|87|86|85/84|83} n
CUD 71 [P2[71]70lsslsele7looksle4]eale2le1fp0lsolsel5 50 55 545352 51 T
s [ s— e [ — 3
PTC Heater Relay #1 e EEEmE
/

ECM

SLDF27696L

MONITOR SCANTOOL DATA  eosrseis

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(PTC)" parameter on the Scantool.
(As soon as turning engine ON "Auxiliary Heater(PTC)" parameter turns "ON". Check if the parameter turns "OFF"
after engine is warmed up.)

Specification :
Engine coolant temp. below 70 (Intake air temp. below 5 ) : "Auxiliary Heater(PTC)" "ON"
Engine coolant temp. above 70 : "Auxiliary Heater(PTC)" "OFF"
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FLB -428 FUEL SYSTEM
1.2 CURRENT DATA 33/54 1.2 CURRENT DATA 33/54
& F
* |BATTERY VOLTAGE 14.4 v * |BATTERY VOLTAGE 14.4 V
* |[FUEL PRESSURE MEASURED 28.5 MPa * |[FUEL PRESSURE MEASURED 28.5 MPa
* |RAIL PRESS. REGULATOR1 22.7 % % |[RAIL PRESS. REGULATOR1 22.7 %
* |[AIR MASS PERCYLINDER 346. 9ng/st % |AIR MASS PERCYLINDER  346.9mg/st
* |[aAIR TEMPERATURE SENSOR 12.4 °C % |AIR TEMPERATURE SENSOR 42.5 °C
* |WATER TEMP.SENSOR 58.7 °C | % |WATER TEMP.SENSOR 92.7 °c | "
EMlAuxiliary Heater( PTC) ], | ElllAuxiliary Heater( PTC) OFF
* |[ENGINE SPEED SENSOR 887 rpn % |[ENGINE SPEED SENSOR 794 rpn
¥ ¥
[F1x | [FULL] [GRPH| [RCRD] [FI¥ | [FULL | [GRPH| [RCED|
1.5 ACTUATION TEST a3/17

AUXILIARY HEATER RELAY
DURATION UNTIL STOP KEY
METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE BUNNING

PRESS [STRT1, IF ¥YOU ARE READY *

[STRT | |STOP|

Fig.1) "Auxiliary Heater(PTC)" operates only when Intake air temp. is below 5C and Engine coolant temp. is below 70°C.
"ON" state of "Auxiliary Heater(PTC)" lasts till Engine coolant temp. reaches 70C.

Fig.2) "Auxiliary Heater(PTC)" turns "OFF" as soon as engine coolant temp. reaches 70C.

Fig.3) If it is difficult to cool engine when current condition does not meat "Auxiliary Heater(PTC)" operating condition,
check relay operation using "Auxiliary Heater(PTC)" on the Scantool.

SLDFL6443L

TERMINAL AND CONNECTOR INSPECTION  e7ors2co

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?
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DTC TROUBLESHOOTING PROCEDURES FLB -429

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  esg2eops

1. Check HOT AT ALL TIMES power circuit voltage
1) IG 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) |s the measured voltage within the specification?
=S

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) IG Key "OFF", Engine "OFF".
2) Disconnect PTC heater relay #1.
3) IG Key "ON".

4) Measure the voltage of PTC heater relay #1 connector terminal 4.

Specification : 11.5V~13.0V

5) Is the measured voltage within the specification?
YES

Go to "Control Circuit Inspection”.

Repair E/R JUNCTION BOX 15A SNSR2 FUSE and related circuit and go to "Verification of Vehicle Repair".

CONTROL CIRCUIT INSPECTION  ecsecops

1. Check control circuit monitoring voltage
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1) 1G 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 "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 PTC heater relay #1 and ECM connector.

3) Check continuity between PTC heater relay #1 connector terminal 2 and ECM connector (CUD-K) terminal 94.

Specification : Continuity ( below 1.0Q )

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

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

COMPONENT INSPECTION  esospors

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 between PTC heater relay #1 component terminal 85 and terminal 86.

Specification : 525 Q (20 )

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

DTC TROUBLESHOOTING PROCEDURES FLB -431

o

4) Is the measured resistance within the specification?

SLDFL6448L

=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, terminal 86)

4) Check continuity between PTC heater relay #1 component terminal 30 and terminal 87.

Specification :
When power is supplied : Continuity ( below 1.0Q )
When power is not supplied : Discontinuity ( Infinite Q )

]l

[o] [e9)
a1 o

J_@
1 — ) 4

|

\\

“F

o—g—m
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SLDFL6449L

5) Is the continuity test within the specification?

=S

Go to "Verification of Vehicle Repair".
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FLB -432 FUEL SYSTEM

Replace PTC heater relay #1 and go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  es7ssss

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 TROUBLESHOOTING PROCEDURES FLB -433
IDTC P1652 IGNITION SWITCH CIRCUIT MALFUNCTION

GENERAL DESCRIPTION  escorsss

When a driver turns on IG Key, IG Key ON signal is inputted to ECM connector(CUD-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  escorer2

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  ecasacec

Iltem Detecting Condition Possible Cause
DTC Strategy « Voltage monitoring
Enable Conditions * IG KEY "ON"
ThresholdValue * No signal through IG line after IG Key "ON"
DiagnosticTime » Immediately « 1G Key "ON" signal circuit
Fuel Cut NO * |G Key switch
Fail Safe Bl yo
Fuel Limit NO
MIL OFF
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FLB -434 FUEL SYSTEM

SCHEMATIC DIAGRAM  eeoazasr

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
— MAFS
) Terminal Connected to Function
Water in fuel sensor
I/P JUNTION BOX ECM (CUD-K) 28 I/P-F terminal 27 ON/START Input

Hot in ON or START

10A COIL

— - 28. ON/START Input
C440 J/IC

[HARNESS CONNECTOR]

o O O
45aalazla2latlac[z0l3e[37[36[ 3534 33[32 31

94]93[o2[o1]o0]s9]88[e7[s6]s5[84[s3[82[8 fe0[7o[78[77[76[75[74[ 73 H
72[71]70l69]68]67[66]65]64|6362[6 1}60]59]58(57[56[55[54/53[52] 51 ..
4|3

50149)48|47]46|45[44[4342|41]40139[38[37|36(35[34|33(32|3130] 29
28]27)26(25[24]|23[22[21[20|19[18|17 [16[15[14[13|12]|11|10{ 9| 8| 7

ECM
SLDF27697L
SIGNAL WAVEFORM AND DATA  essoesra
Bl [ 5.0 v N 5.0V
G KEY- Sign@h-ieeivoei TSR SR S S
L T B A
| %Y [zoon] [curs ] [nEno] [RECD] [MENU]
Fig.1) The waveforms of IG KEY "ON" signal and main relay operation are measured simultaneously.
Check poor connection at the point of IG KEY "ON".
SLDFL6452L
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FLB -435

TERMINAL AND CONNECTOR INSPECTION

E4ABB434

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 "Signal Circuit Inspection”.

SIGNAL CIRCUIT INSPECTION  essscass

1. IG Key "OFF", Engine "OFF".

2. Connect Oscilloscope to ECM connector(CUD-K) 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. IG Key S/W signal

CUD-K

[dk]o3]92]o1]o0[s9]88]87]86[s5]84]83]

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

[7el71]70l69l68]67|66l65]64]63]62]61]
1 J L J

l60[5958[57]56/55[54]53[52] 51|
J L ]

[5bfaslag]47]a6[45]a4]a3]42[41]40B9

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]

4. Does abnormal waveform generate at IG Key "ON" range?

YES

WWW.DIGITALKHODRO.COM

it MR zev 2ze0ns [OE K

_m |zﬁoﬁ| |'cu1'13 |'|r1i:no'| |ﬁEdn| '| HENU '|

SLDF27640L

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -436 FUEL SYSTEM

Repair IG Key S/W and poor connection of E/R JUNCTION BOX 10A PCU FUSE, I/P-F joint connector terminal
27 and related circuit and go to "Verification of Vehicle Repair".

Go to "Verification of Vehicle Repair".

Repeat this process 2~3 times.

VERIFICATION OF VEHICLE REPAIR  epsreser

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 TROUBLESHOOTING PROCEDURES FLB -437
IDTC P1670 INJECTOR SPECIFIC DATA ERROR

COMPONENT LOCATION  esois42c

SLDFL6237L

GENERAL DESCRIPTION  ezresisp

Inputting IQA code of injectors installed in each cylinder to ECM, ECM recognizes the fuel injection quantity difference
between each injectors. ECM adjusts every injector to have same fuel injecting characteristic as recognizing specific fuel
injection map which is different for each serial number.

[IQA(Injector Quantity Adjustment)] IQA means adjusting fuel injection quantity difference between injectors which occurs
inevitably at manufacturing process as allotting serial number consists of 7 letters to each injectors.

DTC DESCRIPTION  eo2s17ra

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  ezsepzss

Item Detecting Condition Possible Cause
DTC Strategy EEPROM monitorting

Enable Conditions * IG Key "ON"
ThresholdValue « Incorrect input of IQA code to ECM.
DiagnosticTime * Immediately

 ECM internal error

Fuel Cut NO
Fail Safe EGR Off NO e Engine Check Lamp
Fuel Limit NO blinks.
MIL BLINK

COMPONENT INSPECTION  essrozes

1. IG Key "OFF", Engine "OFF".
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FLB -438 FUEL SYSTEM

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.

INJECTOR 1 567"936

INJECTOR 2 8HH4416

INJECTOR 3 TPYZ65E

INJECTOR 4 TIY¥Y66AC

= SELECT THE CYLINDER BY SHIFT+ARROW
KEY aND INFUT THE DATA BY FI~F6
KEY aND PRESS [ENTER1 KEY.

[aBcD | [EFGH| [1JKL| [mNoP | [QR-U]| [vu-2Z]

SLDFL6455L

4. Are both data identical?

YES
Go to "Verification of Vehicle Repair".
If error is not corrected after reperforming "INJECTOR CORRECTION" procedure, replace ECM.

(L] NOTE

Input IQA data of injector mounted at cylinder at replacing ECM using scantool. Enter the driving distance - how many
km the CPF is used- into New ECM with scanner. For immobilizer applied vehicle, input pin code. If this process is
not performed, engine check lamp on cluster blinks and normal engine power generation is impossible.

VERIFICATION OF VEHICLE REPAIR  errcazss

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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FLB -439

IDTC P1671 CHECK-SUM ERROR

COMPONENT

LOCATION  eaiaoppa

Refer to DTC P1670.

GENERAL DESCRIPTION

Refer to DTC P1670.

DTC DESCRIPTION  esagozo1

EFB23466

P1671 is set when IQA data is not inputted to ECM during initialization of ECM.

DTC DETECTING CONDITION  ecooosca

Item

Detecting Condition

Possible Cause

DTC Strategy

« EEPROM monitorting

Enable Conditions

* |G Key '

'ON"

ThresholdValue

e |IQA code is not inputted to ECM.

DiagnosticTime

¢ Immediately

Fail Safe

Fuel Cut NO
FEBLEL S e Engine Check Lamp
Fuel Limit NO blinks.

MIL BLINK

* IQA not inputted to ECM

COMPONENT INSPECTION

1. 1G Key "OFF",

2. Using Scantool, select "ENGINE CONTROL" - "INJECTOR CORRECTION".

Engine "OFF".

E4BD9A8D

3. Check currently inputted "injector class input state".

Specification : IQA data inputted to ECM should be identical with IQA data of injector.

INJECTOR 1 EE?HYSE
INJECTOR 2| 8HH4416
INJECTOR 3| 7PYZ6SB
INJECTOR 4| 7IY66AC

= 3ELECT THE CYLINDER
KEY aND INPUT THE DATA BY FI~F6
KEY aAND PRESS [ENTER] KEY.

BY SHIFT+ARROW

[aBCD | |EFGH]| [1JKL| [mNOP| |QR-U]| [vu-Z]

WWW.DIGITALKHODRO.COM
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FLB -440 FUEL SYSTEM

4. Are both data identical?

YES
Go to "Verification of Vehicle Repair".

If error is not corrected after reperforming "INJECTOR CORRECTION" procedure, replace ECM.

[LJ| NOTE

Input IQA data of injector mounted at cylinder at replacing ECM using scantool. Enter the driving distance - how many
km the CPF is used- into New ECM with scanner. For immobilizer applied vehicle, input pin code. If this process is
not performed, engine check lamp on cluster blinks and normal engine power generation is impossible.

VERIFICATION OF VEHICLE REPAIR  essscocs

Refer to DTC P1670.
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DTC TROUBLESHOOTING PROCEDURES FLB -441
IDTC P1692 IMMOBILIZER LAMP ERROR

GENERAL DESCRIPTION  enoscrss

SMARTRA type immobilizer is an anti-theft device which allows engine to turn ON only when the key recognized in
Transponder is inserted in the key hall.After checking that the inserted key is registered, immobilizer module transmits
engine ON permitting signal to ECM. If engine is tried to turn ON when non-registered key is inserted in the key hall or no
key signal is detected (buglary), immobilizer module transmits engine ON prohibitting order to ECM and injector operation
is disabled. Driver can check if immobilizer system is verified as monitoring immobilizer lamp. Until engine turns on after
successful verification, the lamp is turning "ON". After IG "ON", immobilizer lamp turns ON for 30 sec., then OFF. If any
error of immobilizer system is detected or Key verification fails, lamp blink 5 times, then turns OFF.

[ SMARTRA ] SMARt TRansponder Antenna

DTC DESCRIPTION  erssarsc

P1692 is set when excessive current is detected in immobilizer indicator lamp control circuit for more than 1.0 sec. This
code is due to short to battery in immobilizer indicator lamp control circuit.

DTC DETECTING CONDITION  eessacoo

ltem Detecting Condition Possible Cause

DTC Strategy » \oltage monitoring

¢ |G Key "ON"(monitoring only performed at

Enable Conditions lamp ON condition)

ThresholdValue e Short to battery
DiagnosticTime « 1.0 sec. e Immobilizer indicator
lamp circuit
Fuel Cut NO
EGR Off NO
Fail Safe —
Fuel Limit NO
MIL OFF
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FUEL SYSTEM

SCHEMATIC DIAGRAM  eo7aroee

[CIRCUIT DIAGRAM]

[CONNECTOR INFORMATION]

MO1-A Cluster CUD-K ECM
_ MO1-A
MO1-A|10 @ 6 92. IMMO lamp control
IMMO

Terminal

Connected to

Function

MO1-A terminal 10

10A Cluster FUSE

IG power

MO1-A terminal 6

CUD-K terminal 92

IMMO lamp control

10A Cluster FUSE (IG power)

[HARNESS CONNECTOR]

=Tl

—7
10/9|8|7]6]5]4[3]2]1

|I20|19|18 [17]16]15/14/13 |12|11I|

MO1-A

12|11|10{9|8|7|6(5(4|3|2|1
24(23|22(21|20|19(18|17(16|15|14 (13

MO01-B

O o o o
[60]s9se]s7]s6f5]54]53[52[51[ 5049 [48]47] 46]
5]aalazlazlanlad39f3e[3736[ 35343332 [31

s0]2seee7eeleslea[2al222 1] 20] 19]18[17]16
[15[4fa3f1oh o] of 8 7[6[ 5[4 [3[2 1]
w w w o

CUD-K

94]03[92]01]o0[so[88[e7]86[es[s4]83[s2]81[s0[79[78[77]76[75]74] 73 B
72]71]70]69]68]67]66]6564] 63]6 26 1]60]59|58]57/56[55|5453[52] 51

e ) — | 3
[50ao[48[47[46[a5]aala3]a2]41]40f39]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

ole]7]

ECM

TERMINAL AND CONNECTOR INSPECTION  e7oorsco

SLDF27700L

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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DTC TROUBLESHOOTING PROCEDURES FLB -443

Go to "Control Circuit Inspection”.

CONTROL CIRCUIT INSPECTION  epo7seoor

1. IG Key "OFF", Engine "OFF".
2. Disconnect cluster connector and ECM connector.
3. IG Key "ON".

4. Measure the voltage of ECM connector(CUD-K) terminal 92.

Specification : 10.8V~13.0V

5. Is measured voltage within the specification?

YES

Go to "Verification of Vehicle Repair".

Repair short to battery in Immobilizer indicator lamp control circuit and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  &sp3o20n

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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FLB -444 FUEL SYSTEM
[DTC P2009 INTAKE MANIFOLD RUNNER CONTROL CIRCUIT LOW(BANK 1)|

COMPONENT LOCATION  easmosc

Variable Swirl Control Actuator ‘

§EY "\VARNNN

SLDFL6456L

GENERAL DESCRIPTION  esseacoe

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  eroeisen

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.

DTC DETECTING CONDITION  ecesssos

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

¢ Short to ground in motor(+) terminal
ThresholdValue ¢ Short to ground in motor(-) terminal
¢ Tiny open in motor(-) terminal for a long period

* Variable swirl valvemotor

DiagnosticTime * 0.2 sec. circuit
Fuel Cut NO
_ EGR Off NO * Swirl valve opened at
Fail Safe — variable swirl control
Fuel Limit NO actuator failure
MIL OFF
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DTC TROUBLESHOOTING PROCEDURES FLB -445
SPECIFICATION
95.-
85.-
75.-
Degree 65T
[°] s5t
45T
35.-
25.-
15.-
5+ . . . . . .
0 10 50 60 70 80 90 100
Duty [ % ]
SLDFL6625L
SCHEMATIC DIAGRAM  essaasa0
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VARIABLE SWIRL
CONTROL ACTUATOR (CUDA40) ECM (CUD-M) - -
Terminal Connected to Function
SENSOR |3 [26 - Reference Voltage (+5V) 1 ECM CUD-M (60) Motor [+] Control
4 2 ECM CUD-M (30) Motor [-] Control
< ESG - Position Sensor Signal 3 ECM CUD-M (26) Reference Voltage (+5V)
5 4 ECM CUD-M (56) Position Signal
[6-GND
5 ECM CUD-M (6) Sensor Ground
MOTOR 2 —
1.30 - Motor [-] Control
1 Y
160 - Motor [+] Control
[HARNESS CONNECTORS] = cub-M

VARIABLE SWIRL CONTROL ACTUATOR

[60]5958]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|

[30]29[28]27]26]25[24]23[22]21] 20] 19] 18] 17] 16]

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

CUD-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]70]69]68]67]6665[64]63]62]61]
1 J L J

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

[50Ja0]4g]47]46laslaa]as]42]41|4039

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

[28]27]26]25[24]23[22]21]2019]18[1 7

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

ECM
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FUEL SYSTEM

EFA85A00

SIGNAL WAVEFORM AND DATA

R ENSev e.2ns (TN SN

Bt [y 5.8V 8.5 nS

CH Bff5.08 Y

[ %Y [zoon] [curs] [1Emo] [RECD] [HENU]

m [zooM] [CURS | [MENO] [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 (+).

TERMINAL AND CONNECTOR INSPECTION

E21E023F

SUNFL7667L

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 "Control Circuit Inspection”.

CONTROL CIRCUIT INSPECTION

E2B382FB

1. Check short to ground in control circuit

1) IG Key "OFF", Engine "OFF".

2) Disconnect variable swirl control actuator connector and ECM connector.

3) Check continuity between variable swirl control actuator connector terminal 1 and chassis ground.
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DTC TROUBLESHOOTING PROCEDURES FLB -447

4) Check continuity between variable swirl control actuator connector terminal 2 and chassis ground.

Specification : Discontinuity(Infinite Q)

5) 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 (CUD-M) ter-
minal 60.

4) Check continuity between variable swirl control actuator connector terminal 2 and ECM connecor (CUD-M) 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  &7820s31
1. Check motor coil resistance
1) IG Key "OFF", Engine "OFF".
2) Disconnect variable swirl control actuator connector.

3) Measure the resistance between variable swirl control actuator component terminal 1 and terminal 2.

Specification : 15.0 + 3 Q (20 )
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FLB -448 FUEL SYSTEM

SLDFL6611L
4) Is the measured resistance within the specification?

=S

Go to "2. Check motor operation" as follows.

Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".
2. Check motor operation
1) IG Key "ON", Engine "ON".
2) Keep engine at idle state.
3) Monitor the waveform of variable swirl control actuator terminal 1and terminal 2 with two channel oscilloscope.

4) Accelerating engine to above 3000RPM, let variable swirl control actuator be opened(operates).

SPECIFICATION :

FR [N 5.8v 8.2 ns [N BGE Bt [ s.ev 8.5~ [N GCHYD

[ %Y [zoon] [curs] [1Emo] [RECD] [HENU] IR [zoon] [curs ] [MENo] [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 (+).

SUNFL7667L
5) Does variable swirl control actuator operate correctly?

YES

Go to "Verification of Vehicle Repair".
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DTC TROUBLESHOOTING PROCEDURES FLB -449

Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  ecaccoct

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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FLB -450 FUEL SYSTEM

DTC P2010 INTAKE MANIFOLD RUNNER CONTROL CIRCUIT HIGH(BANK
1)

COMPONENT LOCATION  esserars

Refer to DTC P2009.

GENERAL DESCRIPTION  esesescr

Refer to DTC P2009.

DTC DESCRIPTION  eees7ess

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  errr7s2

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

e Short to battery in motor(+) terminal
e Tiny short to battery/ground in motor(+)

ThresholdValue . .
terminal for a long period
» Short to battery in motor(-) terminal e Variable swirl valvemotor
DiagnosticTime + 0.2 sec. circuit
Fuel Cut NO
_ EGR Off NO * Swirl valve opened at
Fail Safe — variable swirl control
Fuel Limit NO actuator failure
MIL OFF

SPECIFICATION  eesiscra

95.-

851 w7

75+
Degree 65T L
[°] s5f

451

351

P

15t
5.- ”” ”’ " " " " " " " " "
0O 10 20 30 40 50 60 70 80 90 100

Duty [ % ]

SLDFL6625L
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DTC TROUBLESHOOTING PROCEDURES FLB -451

SCHEMATIC DIAGRAM  eescass

Refer to DTC P2009.

SIGNAL WAVEFORM AND DATA  erarsaes

Refer to DTC P2009.

TERMINAL AND CONNECTOR INSPECTION  erasseos

Refer to DTC P2009.

CONTROL CIRCUIT INSPECTION  eceoezsc
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.

5) Measure the voltage of variable swirl control actuator connector terminal 2.

Specification : 0.0V~0.1V

6) Is the measured voltage within the specification?
YES

Check "2. Check open 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 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 (CUD-M) ter-
minal 60.

4) Check continuity between variable swirl control actuator connector terminal 2 and ECM connecor (CUD-M) ter-
minal 30.

Specification : Continuity(Infinite Q)

5) Is the measured resistance within the specification?
YES

Go to "Component Inspection".
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FLB -452 FUEL SYSTEM

Repair short to ground in variable swirl control actuator motor circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esossoen
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 terminal 2.

Specification : 15.0 £+ 3 Q (20 )

SLDFL6611L
4) Is the measured resistance within the specification?

YES

Go to "2. Check motor operation" as follows.

Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair".
2. Check motor operation
1) IG Key "ON", Engine "ON".
2) Keep engine at idle state.
3) Monitor the waveform of variable swirl control actuator terminal 1and terminal 2 with two channel oscilloscope.

4) Accelerating engine to above 3000RPM, let variable swirl control actuator be opened(operates).
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DTC TROUBLESHOOTING PROCEDURES FLB -453

SPECIFICATION :

FE [N 5.8 v 8.2 n3 MK G pt [N s.ev 8.5 [N GCHY

| XY [zoon] [curs] [1Eno] [RECD] [HENU] | [ZR) [zoon] [curs | [MENO] [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 (+).

SUNFL7667L
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  ercsssos

Refer to DTC P2009.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -454 FUEL SYSTEM

DTC P2015 INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH
CIRCUIT RANGE/PERFORMANCE(BANK 1)

COMPONENT LOCATION  eserrsac

Refer to DTC P2009.

GENERAL DESCRIPTION  esssgoss

Refer to DTC P2009.

DTC DESCRIPTION  esceesss

P2015 is set if variable swirl valve position fails to reach target position within 3.0 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.

DTC DETECTING CONDITION  eeosroz0

ltem Detecting Condition Possible Cause
DTC Strategy ¢ \Voltage monitoring
Enable Conditions e Engine running
ThresholdValue e Variable swirl valve qperating motor mechanically o Variable swirl valveshaft
stuck at offset learning stuck
DiagnosticTime . 3 sec. . Vari.able swirl valvelink
device problem
Fuel Cut NO « Variable swirl valve position
_ EGR Off YES . Sw!rl valve .opened at sensor component
Fail Safe — variable swirl control
Fuel Limit NO actuator failure
MIL OFF

SPECIFICATION  ereesozr

95.-

Variable swirl control actuator characteristic curve .2
85+ R elad
o
751 R i
R ts 1
Degree 65 S ;
[°] 551 ;
i ”
g //’ E
451 Rl '
e !
-7 4
4 - e ]
35 e i
ol ]
25T e !
T 3% i
151 // oo !
,/’ z”’ :
5¢ - H

0O 10 20 30 40 50 60 70 80 90 100
Duty [ % ]

SLDFL6625L
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DTC TROUBLESHOOTING PROCEDURES FLB -455

SCHEMATIC DIAGRAM  ezesarse

Refer to DTC P2009.

SIGNAL WAVEFORM AND DATA  Ee1ipzses
R NS0y 6.205 [N SNND pt ENS5ev 055 G N

¥

]_ﬁ Iéooﬁl |'cu1'13 |'|r1i:r10'| IﬁEdnl '| HENU '| LD |200ﬁ| |'cu1'13 |'|r11'a:no'| IﬁEénl '| HENU '|
FR MR 1.8v CHB 5.8V

+Swirl valve. fully. epened: ...

Swi.valve.fully. closed

P e 0. 0

]ﬁ Iéooﬁl |'cu1'15 |'|r1f:no'| IﬁEdnl '| HENU '|

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)

SLDFL6457L

COMPONENT INSPECTION  eazoroea
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 : VSCA link device should move smoothly.
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FLB -456 FUEL SYSTEM

5) Does variable swirl control actuator move slowly?

=S

Go to "2. Check motor coil resistance" as follows.

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 connector.

3) Measure the resistance between variable swirl control actuator component terminal 1 and terminal 2.

Specification : 15.0 £ 3 Q (20 )

SLDFL6611L

4) Is the measured resistance within the specification?

=S

Go to "3. Check variable swirl control actuator position sensor resistance" as follows.

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.

Specification : Terminal resistance table
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DTC TROUBLESHOOTING PROCEDURES FLB -457
Resistance ( KQ 20
Detecting ( ) - eris Compontent
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 A(signal) 4.81+0.1KQ 0.85+0.1KQ resistance drops
position sensor 9
4(Signa|)— ) ) SLDFL6613L
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) IG Key "ON", Engine "ON".
2) Keep engine at idle state.
3) Monitor the waveform of variable swirl control actuator terminal 1and terminal 2 with two channel oscilloscope.
4) Accelerating engine to above 3000RPM, let variable swirl control actuator be opened(operates).

SPECIFICATION :

5.8V 8.2 nS

| %) [zoon] [curs] [1iEo] [RECD] [HENU] | IZB) [zoon] [cus | [MENo] [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 (+).

SUNFL7667L
5) Does variable swirl control actuator operate correctly?

=S
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FLB -458 FUEL SYSTEM

Go to "5. Check variable swirl control actuator position sensor operation” as follows.

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 :

FE [0 1.8 vV CHB 5.8V

e L e L e e

[zoom| [curs | [MEMO| [RECD | |MENU |
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".(at terminal 4)

SLDF27645L
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  eceacee:

Refer to DTC P2009.
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FLB -459

DTC P2016
CIRCUIT LOW(BANK 1)

INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH

COMPONENT LOCATION

Refer to DTC P2009.

GENERAL DESCRIPTION

Refer to DTC P2009.

DTC DESCRIPTION

ED50A8DA

EC1DOESC

E17EB90A

P2016 is set when variable swirl valve position sensor output voltage below 0.133V is detected for more than 2.5 sec..
This code is due to open in power circuit or short to ground in signal circuit.

DTC DETECTING CONDITION

E20E7EB3

Item

Detecting Condition

Possible Cause

DTC Strategy

e \Voltage monitoring

Enable Conditions

* |G Key "ON"

ThresholdValue

« VSVPS Output voltage is below minimum
value. ( below 133mV )

 Variable swirl valve position
sensor circuit

DiagnosticTime » ) 215 IspC. _ _ "
 Variable swirl valve position
Fuel Cut NO sensor component
EGR Off NO  Swirl valve opened at
Fail Safe — variable swirl control
Fuel Limit NO actuator failure
MIL OFF
SPECIFICATION  eeresner
951 . . - —-
Variable swirl control actuator characteristic curve .22~
85+ ////:
el [l
751 72
ol 1
+ L |
Degree 65 L ;
[°] 557 ;
R tad ]
45t :
351 i
P e ]
251 E
R eted + 30 1
151 ,t/’,/ + 3% E
R old [l
5t .- i

0 10 20 30 40 50
Duty [ %]
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FLB -460 FUEL SYSTEM

SCHEMATIC DIAGRAM  kozisaze

Refer to DTC P2009.

SIGNAL WAVEFORM AND DATA  ecossssc

m [zoom| [cURs | [mEMO | [RECD | [MENU |
Fig.1) 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".(at terminal 4)

SLDF27646L

TERMINAL AND CONNECTOR INSPECTION  ezssseic

Refer to DTC P2009.

POWER CIRCUIT INSPECTION  essoseso

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".
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DTC TROUBLESHOOTING PROCEDURES FLB -461

SIGNAL CIRCUIT INSPECTION  e2ncsses

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 "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 variable swirl control actuator connector and ECM connector.

3) Check continuity between variable swirl control actuator connector terminal 4 and chassis ground.

Specification : Discontinuity(Infinite Q)

4) Is the measured resistance within the specificaiton?

YES

Go to "Component Inspection".

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

COMPONENT INSPECTION  eosresso

1. Check variable swirl control actuator position sensor resistance
1) IG Key "OFF", Engine "OFF".
2) Disconnect variable swirl control actuator.

3) Measure the resistance of variable swirl control actuator component terminal 3,4,5 referring "Terminal resistance
table" as follows.

Specification : Terminal resistance table
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Resistance ( KQ 20
Detecting ( ) cn o Component
terminal valve fully valve fully aracteristic connector
opend closed shape
3(power)-
5(ground) 4.47+0.1KQ 4.47+0.1KQ stable
variable swirl
3(power)- _
control actuator A(signal) 4.81+0.1KQ 0.85£0.1KQ | resistance drops
position sensor 9
4(signal)- ) _ SLDFL6613L
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" 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) 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 :

FrR [T 1.6 v

CHEB 5.8V

NI o SR, = - -

' |200f1| |'cu1'13 |'|ni:r10'| |ﬁEdn| '| HENU '|

Fig.1) 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".(at terminal 4)

5) Does variable swirl control actuator and position sensor operations are OK?

=S
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DTC TROUBLESHOOTING PROCEDURES FLB -463

Go to "Verification of Vehicle Repair".

Replace variable swirl control actuator assy’ and go to "Verification of Vehicle Repair”.

VERIFICATION OF VEHICLE REPAIR  e7o103c

Refer to DTC P2009.
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FLB -464 FUEL SYSTEM

DTC P2017 INTAKE MANIFOLD RUNNER POSITION SENSOR/SWITCH
CIRCUIT HIGH(BANK 1)

COMPONENT LOCATION  ess2287

Refer to DTC P2009.

GENERAL DESCRIPTION  eor2asec

Refer to DTC P2009.

DTC DESCRIPTION  esrassrr

P2017 is set when variable swirl valve position sensor output voltage above 4.8V is detected for more than 2.5 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  epseser

ltem Detecting Condition Possible Cause

DTC Strategy * \oltage monitoring
IG Key "ON"

Enable Conditions

ThresholdValue VSVPS Output voltage is above maximum

value. ( above 4800mV ) « Variable swirl valve position
DiagnosticTime + 2.5 sec. sensor circuit o
 Variable swirl valve position
Fuel Cut NO sensor component
- EGR Off NO * Swirl valve opened at
Fail Safe — variable swirl control
Fuel Limit NO actuator failure
MIL OFF

SPECIFICATION  er7sosos

95.-
85.-
75.-

Degree 65T
[°] 551

0O 10 20 30 40 50 60 70 80 90 100
Duty [ % ]

SLDFL6625L
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FLB -465

SCHEMATIC DIAGRAM  eszezoes

Refer to DTC P2009.

SIGNAL WAVEFORM AND DATA  erosoca

FR [ 5.8V A.2 nS pt [ s.ev 8.5 »s [T ECHY

[ [EE%) [zoon] [curs ] [1Eo] [RECD] [MENU] | M%) [zoon] [curs | [mEro ] [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 (+).

TERMINAL AND CONNECTOR INSPECTION  errcanes

Refer to DTC P2009.

POWER CIRCUIT INSPECTION  eireocop

1. IG Key "OFF", Engine "OFF".
2. Disconnect variable swirl control actuator connector.

3. 1G Key "ON".

4. Measure the voltage of variable swirl control actuator connector terminal 3.

SUNFL7667L

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  eecoresn

1. Check signal circuit voltage

WWW.DIGITALKHODRO.COM
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FLB -466 FUEL SYSTEM

1) IG Key "OFF", Engine "OFF".
2) Disconnect variable swirl control actuator connector.
3) IG Key "ON".

4) Measure the voltage of variable swirl control actuator connector terminal 4.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "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 variable swirl control actuator connector and ECM connector.

3) Check continuity between variable swirl control actuator connector terminal 4 and ECM connector (CUD-M) ter-
minal 56.

Specification : Continuity ( below 1.0Q )

4) Is the measured resistance within the specificaiton?
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  e72sr3es

L

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 terminal 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?
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DTC TROUBLESHOOTING PROCEDURES FLB -467

M=)

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  esraog7e

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
tor el valve fully valve fully aracteristic connector
opend closed shape
i, +0.1KQ o stable
5(ground) 4.47+0.1K 4.47+0.1KQ
variable swirl

3(power)- )

control actuator A(signal) 4.81+0.1KQ 0.85+0.1KQ resistance drops

position sensor 9
4(S|gna|)' ) ) SLDFL6613L
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.
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FLB -468 FUEL SYSTEM

SPECIFICATION :

- Swirl valve fully closed - - Swirl valve fully opened:---

E> - S === -

| %Y [zoon] [curs] [mEMo] [RECD] [MENU]
Fig.1) 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".(at terminal 4)

SLDF27646L

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  essorces

Refer to DTC P2009.
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DTC TROUBLESHOOTING PROCEDURES FLB -469

DTC P2123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" CIRCUIT
HIGH INPUT

COMPONENT LOCATION  eosreens

SLDFL6467L

GENERAL DESCRIPTION  ecozrroc

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  eossseoa

P2123 is set when output voltage of APS 1 is above the maximum value of 4.9V for more than 0.6 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  esoieses

Item Detecting Condition Possible Cause

DTC Strategy » Voltage monitoring

Enable Conditions IG Key "ON"(Accelerator pedal depressed)

« When output signal is above the maximum

Thresholdvalue value (above 4900mV )
DiagnosticTime * 0.6 sec. * APS 1 Circuit
* APS component
Fuel Cut NO « APS standard value
_ EGR Off NO Is 0%. _
Fail Safe — e Limp home idle engine
Fuel Limit YES speed is fixed at
MIL ON 1200RPM.
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FUEL SYSTEM

SPECIFICATION

EE8A425B

Pedal released

Pedal depressed

Sensor Type

APS 1

0.7v~0.8Vv

3.8v~4.4v

APS 2

0.275V~0.475V

1.75V~2.35V

Variable resistance
type(Potentiometer)

SCHEMATIC DIAGRAM

EB186678
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (CUD44) ECM (CUD-K)
APS 1 5 - Terminal Connected to Function
145 - Reference Voltage (+5V) 1 ECM CUD-K (31) APS 2 Signal
3 r= ) 2 ECM CUD-K (8) APS 2 Ground
£9 - APS 1 Signal
3 ECM CUD-K (9) APS 1 Signal
4
{30-GND 4 ECM CUD-K (30) APS 1 Ground
5 ECM CUD-K (45) | APS 1 Reference Voltage (+5V)
APS 2 6
E46 - Reference Voltage (+5V) 6 ECM CUD-K (46) | APS 2 Reference Voltage (+5V)
< L [31- APS 2 Signal
p )
18 - GND
[HARNESS CONNECTORS]
CUD-M
= = i
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]28]27]26]25[24]23[22] 21 20] 19] 181 7] 16]
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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.
SLDFL6468L
[LI|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

EF06E4DC

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

4. Monitor "ACCEL PEDAL SENSOR", "ACCEL PEDAL SENSOR 1", "ACCEL PEDAL SENSOR 2 " parameter on the
scantool.

Specification : At idle( 0% )
ACCEL PEDAL SENSOR 1 : 600mV~800mV
ACCEL PEDAL SENSOR 2 : 1/2 of ACCEL PEDAL SENSOR 1
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1.2 CURRENT DATA 21/54
A
% |[FUEL PRESSURE MEASURED 28.2 MPa
* |RAIL PRESS. REGULATORL 22.7 %
* |[AIR MASS PERCYLINDER  359.7mg-st
. -
* |[ACCEL PEDAL SENSOR 1 725 nV
* |[ACCEL PEDAL SENSOR 2 333 aVU
* |[ENGINE SPEED SENSOR 794 rpn
BOOST PRESSURE SENSOR
Y
[FI% | [FULL| |GRPH| |RCRD|

Fig.1) APS output data at warm idle. Check if output value is rising and "ACCEL PEDAL SENSOR 2" is 1/2 of
"ACCEL PEDAL SENSOR 1" signal.

SLDFL6469L

TERMINAL AND CONNECTOR INSPECTION  espozeec

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

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

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

(LI NOTE

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

3. Is the problem found?

=S

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

Go to "Power Circuit Inspection"”.

POWER CIRCUIT INSPECTION  eosaaoss

1. IG Key "OFF", Engine "OFF".

2. Disconnect APS connector.

w

IG Key "ON".

4. Measure the voltage of APS connector terminal 5.

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  ecri7asr
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 3 and ECM connector (CUD-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) IG Key "OFF", Engine "OFF".
2) Disconnect APS connector and ECM connector.
3) IG Key "ON".

4) Measure the voltage of APS connector terminal 3 .

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".
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GROUND CIRCUIT INSPECTION  esrssosc

1.

IG Key "OFF", Engine "OFF".

Disconnect APS connector.

IG Key "ON".

Measure the voltage of APS connector terminal 5. [ TEST "A" ]

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

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

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  ess46re7

1.

2.

3.

IG Key "OFF", Engine "OFF".
Disconnect APS connector.

Check resistance for each terminal refering to Resistance characteristic table.

Specification : Resistance characteristic table for each terminal

Resistance( KQ 20 ) Component
Checking point Pedal Characteristic Connector
Depressed Pedal released Shape
5(power)- 0+0.1KQ 0+0.1KQ Unchanged
4(ground) 1.0+£0.1K 1.0+£0.1K g
5(power)- .
APS 1 3(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
3(signal)- 1.1+0.1KQ 1.8+0.1KQ Resistance rises —
6(power)- -
2(ground) 2.0£0.1KQ 2.0£0.1KQ Unchanged N
6(power)- .
APS 2 1(signal) 2.9£0.1KQ 2.1+0.1KQ Resistance drops
L(signal)- + + Resistance rises
2(ground) 1.1+0.1KQ 1.8+0.1KQ

4,

Are resistances for each terminal measured correctly?
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DTC TROUBLESHOOTING PROCEDURES FLB -475

M=)

Go to "Verification of Vehicle Rapair”.

Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR ensienes

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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HIGH INPUT

DTC P2128 THROTTLE/PEDAL POSITION SENSOR/SWITCH "E" CIRCUIT

COMPONENT LOCATION  eeceoros

Refer to DTC P2123.

GENERAL DESCRIPTION  ercosr

Refer to DTC P2123.

DTC DESCRIPTION  eipesass

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  eacaizss

Item

Detecting Condition

Possible Cause

DTC Strategy ¢ Voltage monitoring

Enable Conditions ¢ |G Key "ON"

¢ When output signal is above the maximum

ThresholdValue value (above 2464mV)
DiagnosticTime e 180ms
Fuel Cut NO + APS standard value
_ EGR Off NO 5 070, =T ,
Fail Safe — e Limp home idle engine
Fuel Limit YES speed is fixed at
MIL ON 1200RPM.

e APS 2 Circuit
* APS component

SPECIFICATION  eessacro

Pedal released

Pedal depressed

Sensor Type

APS 1 0.7v~0.8V

3.8V~4.4Vv

APS 2 0.275V~0.475V

1.75V~2.35V

Variable resistance
type(Potentiometer)

SCHEMATIC DIAGRAM  errozss?

Refer to DTC P2123.

SIGNAL WAVEFORM AND DATA  esoorac

Refer to DTC P2123.
MONITOR SCANTOOL DATA  esosasrc

Refer to DTC P2123.
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TERMINAL AND CONNECTOR INSPECTION  esosssos

Refer to DTC P2123.

POWER CIRCUIT INSPECTION  essocons

1. 1G Key "OFF", Engine "OFF".
2. Disconnect APS connector.
3. IG Key "ON".

4. Measure the voltage of APS connector terminal 6.

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  Eesst0s
1. Check open in signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect APS connector and ECM connector.

3) Check continuity between APS connector terminal 1 and ECM connector (CUD-K) terminal 31.

Specification : Continuity (below 1.0Q)

4) Is the measured resistance within the specification?

YES

Go to "2. 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 APS connector terminal 1 .
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Specification : 0.0V~0.1V

5) Is abnormal voltage detected in signal circuit with both connector disconnected?
=S

Repair short to battery and go to "Verification of Vehicle Repair".

Go to "Ground Circuit Inspection”.

GROUND CIRCUIT INSPECTION  esees060

1. 1G Key "OFF", Engine "OFF".

2. Disconnect APS connector.

3. IG Key "ON".

4. Measure the voltage of APS connector terminal 6. [ TEST "A" ]

5. Measure the voltage of APS connector terminal 6 and terminal 2. [ TEST "B" ]
(terminal 6 : 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  ecrsz1e2

1. 1G Key "OFF", Engine "OFF".
2. Disconnect APS connector.

3. Check resistance for each terminal refering to Resistance characteristic table.

Specification : Resistance characteristic table for each terminal

Resistance( KQ 20 ) Component
Checking point Pedal Characteristic Connector
Depressed Pedal released Shape
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5(power)-
4(ground) 1.0+£0.1KQ 1.0+0.1KQ Unchanged
5(power)- .

APS 1 3(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
3(signal)- Resistance rises
4(ground) 1.1+0.1KQ 1.840.1KQ
6(power)- + + Unchanged
2(ground) 2.0+0.1KQ 2.0+0.1KQ g
6(power)- .

APS 2 1(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
L(signal)- + + Resistance rises
2(ground) 1.1+0.1KQ 1.8+0.1KQ

12 3 4 5
EEEEEEP

6

SLDFL6474L

4. Are resistances for each terminal measured correctly?

M=)

Go to "Verification of Vehicle Rapair".

Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P2123.
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DTC P2138 THROTTLE/PEDAL POSITION SENSOR/SWITCH "D" / "E"
VOLTAGE CORRELATION

COMPONENT LOCATION

Refer to DTC P2123.

GENERAL DESCRIPTION

Refer to DTC P2123.

DTC DESCRIPTION

E7FA101C

E24CF4E7

E36B9EF5

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

E9E52727

Item

Detecting Condition

Possible Cause

DTC Strategy

Voltage monitoring

Enable Conditions

IG Key "ON"(Accelerator pedal depressed)

ThresholdValue

When APS 1, 2 signal is all above 0% and below 5%.
- The difference between APS land 2 is above 308mV
When APS 1, 2 signal is all above 7%.

- The difference between APS 1 and 2 is above 405mV

DiagnosticTime * 0.24 sec.
Fuel Cut NO « APS standard value
_ EGR Off NO Is 0%. .
Fail Safe — * Limp home idle engine
Fuel Limit YES speed is fixed at
MIL ON 1200RPM.

e APS 1 Circuit
e APS 2 Circuit
e APS component

SPECIFICATION

E248E9B6

Pedal released

Pedal depressed

Sensor Type

APS 1 0.7v~0.8V

3.8V~4.4V

Variable resistance

APS 2 0.275V~0.475V

1.75V~2.35V

type(Potentiometer)

EB6ACA70F

SCHEMATIC DIAGRAM

Refer to DTC P2123.

SIGNAL WAVEFORM AND DATA

E166867F

Refer to DTC P2123.

MONITOR SCANTOOL DATA

EFBEDC82

Refer to DTC P2123.
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TERMINAL AND CONNECTOR INSPECTION  eaereoro

Refer to DTC P2123.

POWER CIRCUIT INSPECTION  ecareres

1. IG Key "OFF", Engine "OFF".

2. Disconnect APS connector.

3. IG Key "ON".

4. Measure the voltage of APS connector terminal 5.

5. Measure the voltage of APS connector terminal 6.

Specification : 4.8V~5.1V

6. 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 of APS 1 is higher than the specified value : Refer to P0643 Circuit Inspection.
When the measured voltage of APS 2 is higher than the specified value : Refer to PO653 Circuit Inspection.
When the measured voltage of APS 1 is lower than the specified value : Refer to P0642 Circuit Inspection.
When the measured voltage of APS 2 is lower than the specified value : Refer to P0652 Circuit Inspection.

SIGNAL CIRCUIT INSPECTION  eczeasrs

1. Check open in signal circuit

1)
2)
3)

4)

IG Key "OFF", Engine "OFF".
Disconnect APS connector and ECM connector.
Check continuity between APS connector terminal 3 and ECM connector (CUD-K) terminal 9.(APS 1)

Check continuity between APS connector terminal 1 and ECM connector (CUD-K) terminal 31.(APS 2)

Specification : Continuity (below 1.0Q)

5)

Is the measured resistance within the specification?
YES
Go to "2. Check short in signal circuit (APS 1)"as follows.

Repair open in signal circuit and go to "Verification of Vehicle Repair".
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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 3 and chassis ground. (Check short to ground )

5) Measure the voltage of APS connector terminal 3. (Check short to battery )

Specification :
Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0vV~0.1V

6) Is APS 1 signal circuit insulated normally?
YES

Go to "3.Signal Circuit Inspection (APS 2)" as follows.

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

3. Signal Circuit Inspection (APS 2)
1) IG Key "OFF", Engine "OFF".
2) Disconnect APS connector and ECM connector.

3) IG Key "ON".

4) Check continuity between APS connector terminal 1 and chassis ground. (Check short to ground )

5) Measure the voltage of APS connector terminal 1. (Check short to battery )

Specification :
Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0v~0.1V

6) 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  eepassea

1. Check ground circuit (APS1)
1) 1G Key "OFF", Engine "OFF".

2) Disconnect APS connector.
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3) IG Key "ON".
4) Measure the voltage of APS terminal 5. [ TEST "A" ]

5) Measure the voltage of APS terminal 5 and terminal 4. [ TEST "B" ]
(terminal 5 : 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 "2. Check ground circuit (APS2)"as follows.

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

2. Check ground circuit (APS2)
1) IG Key "OFF", Engine "OFF".
2) Disconnect APS connector.
3) IG Key "ON".
4) Measure the voltage of APS terminal 6. [ TEST "A" ]

5) Measure the voltage of APS terminal 6 and terminal 2. [ TEST "B" ]
(terminal 6 : 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 resis-
tance and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  es14500e

1. 1G Key "OFF", Engine "OFF".
2. Disconnect APS connector.

3. Check resistance for each terminal refering to Resistance characteristic table.

Specification : Resistance characteristic table for each terminal
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Resistance( KQ 20 ) Component
Checking point Pedal Characteristic Connector
Depressed Pedal released Shape
5(power)- Unchanged
4(ground) 1.0+£0.1KQ 1.0+£0.1KQ g
5(power)- .
APS 1 3(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
3(signal)- 1.1+0.1KQ 1.8+0.1KQ Resistance rises —
6(power)- -
2(ground) 2.0+0.1KQ 2.0+0.1KQ Unchanged N
6(power)- :
APS 2 1(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
L(signal)- 1.1+0.1KQ 1.8+0.1KQ Resistance rises
2(ground) e T

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  esriam0

Refer to DTC P2123.
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DTC P2238 LAMBDA SENSOR PUMPING CURRENT CIRCUIT LOW (BANK
1 / SENSOR 1)

COMPONENT LOCATION  errreceo

Lambda Sensor

SLDFL6479L

GENERAL DESCRIPTION  es7soaar

Lambda sensor installed at exhaust manifold is planar ZrO2 dual cell type and it senses O2 density of exhaust gas for
accurate EGR control through fuel correction. It also limits smoke which is generated by reach air-fuel mixture at engine
maximum loading condition. ECM controls pumping current in order to fit A -value from linear O2 sensor to 1.0.

[ Lean air-fuel mixture(1.0 A 1.1) ] ECM supplies pumping current to Lambda sensor (+pumping current) and activates
it for Lambda sensor to have the characteristic at A =1.0 (0.0 pumping current). With the value of pumping current supplied
to Lambda sensor, ECM detects O2 density of exhaust gas.

[ Rich air-fuel mixture(0.9 A  1.0) ]JECM takes away pumping current from O2 sensor (-pumping current) and deacti-
vates it for Lambda sensor to have the characteristic at A =1.0 (0.0 pumping current). With the value of pumping current
taken away from Lambda sensor, ECM detects O2 density of exhaust gas.

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

DTC DESCRIPTION  esascra

P2238 is set when 1) short to ground in signal line(terminal4), ground line(terminal3), pumping current line(terminal6) or
2) open in pumping current line(terminal6), ground line(terminal3), sensor power(terminall) is detected for more than 2
sec.. This code is due to the problem of Lambda sensor circuit.
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DTC DETECTING CONDITION

E1172A16

Item

Detecting Condition

Possible Cause

DTC Strategy

* Voltage monitoring

Enable Conditions

« Engine running

Short to GND in Lambda sensor circuit

Thresholdvalue ¢ Open in Lambda sensor circuit
DiagnosticTime « 2.0 sec. * Lambda sensor circuit
« Lambda sensor component
Fuel Cut NO
EGR Off NO
Fail Safe —
Fuel Limit NO
MIL OFF
SPECIFICATION  eagasrss
Ip meas/mA
1.500 —
1.000 e
0.500 ‘.-"'-.-. lean gas : 02 in N2
A = (X02/3+1)/ (1-4.76° X02)  for HIC = 2
0.000 - '
A
4 A
N L]
0.500 /
d
-1.000
F rich gas mixture of synthetic gas
! 9%CO, 7%Hz2, 7%COz2 in Nz
-1.5007
-2.000
SLDFL6480L
A value 0.65 0.70 0.80 0.90 1.01
Pumping 2.22 -1.82 111 -0.50 0.00
current
A value 1.18 1.43 1.70 2.42 Air
Pumping 0.33 0.67 0.94 1.38 2.54
current
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SCHEMATIC DIAGRAM  es22cho

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
LAMBDA SENSOR (CUD36) ECM (CUD-K) : :
N Terminal Connected to Function
{64 - Voltage "NERNST" 1 ECM CUD-K (64) Voltage "NERNST"
3 2 Main Relay Battery Voltage (B+)
{86 - Virtual Ground 3 ECM CUD-K (86) Virtual Ground
4 ECM CUD-K (87) Current Adjust
4 {87 - Current Adjust 5 ECM CUD-K (51) Heater control
6 ECM CUD-K (65) Current Pump
6 —@5 - Current Pump
ﬁlﬂﬁ : E
151 - Heater control
2 Main Relay
[HARNESS CONNECTORS] CUD-M
= = i
[ =} [ =}

[60]59[58[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]1312h1fio] of 8] 7]6[ 5[4 ]3] 2] 1]
1 [l 1 [

= = L
- CUD-K
CUD36 H
[o4]o3]92[01]00[89[88]87[86[85[84]83[82[81[80[79[78[77]76]75[74] 73] ;
LAMBDA SENSOR [72]71]70l69]68]67[6665[64]6 36 2|6 1]60]59[58]57]56[5554]53]52] 51
[ ] [ ] ]
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FLB -488 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  ezss

FE M 1.0v FEES cHBA.5vY At 288 nS CH B @.5 V
MIN: 2.4 UV AVE: 2.4V HAX: 2.6 V MIN: 2.5V AVE: 2.5V HNAX: 2.6 V

FREQ:_ SBE H_Hz_ _DUT':':_ 570/.: - FREQ: Z3.88 H=z DUTY: 43 X

B, .....

[zoon| [cURS| [R-ST | [RECD| [MENU| | %) [zoon] [curs] [1Emo] [RECD] [MENU]

FrR O 1.6v [(JEES cHBA.5V FE [ 1.6v EES CHBB.5V
MIN: 4.9 VU AUE: 5.8V HMAX: 5.1V MIN: 4.8 U AVE: 4.9 U HMa¥: 5.8 U

FREQ: 8.88 KH= DUTY: 19 % FREQ: 6.67 KH= DUTY: 81 %

m [zooM| [CURS | | R-ST | [RECD] [MENU] _m [zoon| [CURS | [R-ST] [RECD| |MENU]

Fig.1) Waveform of Lambda sensor power(terminal 1) at IG KEY "ON" and Engine running. It fluctuates between 2V and 3V
periodically.

Fig.2) Waveform of Lambda sensor ground(terminal 3) at IG KEY "ON" and Engine running. 2.5V is displayed.
Fig.3) Waveform of Lambda sensor signal(terminal 4) at IG KEY "ON" and Engine running. 5V is displayed.
Fig.4) Waveform of Lambda sensor pump(terminal 6) at IG KEY "ON" and Engine running. 5V is displayed.

SLDFL6481L

TERMINAL AND CONNECTOR INSPECTION  e2scasss

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?
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FLB -489

M=)

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

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION

1. Check voltage

1)
2)
3)

4)

E5417BFB
waveform in sensor power circuit
IG Key "OFF", Engine "OFF".

Disconnect Lambda sensor connector.

IG Key "ON".

Measure the voltage of Lambda sensor connector terminal 1.

Specification : Measured voltage : 2.3V~2.7V

5)

Monitor the waveform in Lambda sensor connector terminal 1.

Specification : It fluctuates between 2V and 3V periodically.

6)

. Lambda sensor power

. Lambda sensor heater power
. Lambda sensor ground

. Lambda sensor signal

. Lambda sensor heater control
. Lambda sensor pump

OO0, WN =

Is the measured voltage within the specification?
YES

Go to "Signal Circuit Inspection".

R R 1.0 v (GRS

2.4 V AVE:

CH B 8.5 V
2.4 UV HMax: Z.6 Y

.

5.88 KHz  DUTY: 57 X

Bl HoLD

| ZOO0M | |'cu1'15 |' | R-ST | | RECD | '| HENU '|

SLDF27667L

No voltage detected in Lambda sensor power circuit: Go to "2. Check open in sensor power circuit" as follows.
High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor power circuit

and go to "Verification of Vehicle Repair".

2. Check open in Lambda sensor power circuit

WWW.DIGITALKHODRO.COM
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FLB -490 FUEL SYSTEM

1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 1 and ECM connector (CUD-K) terminal 64.

Specification : Continuity(below 1.0Q )

4) Is the measured voltage within the specification?
YES
Repair short to ground in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

Reapir open in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  eess1a04
1. Check voltage in sensor signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector.
3) IG Key "ON".

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

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "3. Check sensor pump circuit" as follows.

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

2. Check open in Lambda sensor signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 4 and ECM connector (CUD-K) terminal 87.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

=S
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DTC TROUBLESHOOTING PROCEDURES FLB -491

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

Repair open in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".
3. Check voltage in sensor pump circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector.
3) IG Key "ON".

4) Measure the voltage of Lambda sensor connector terminal 6.

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES

Go to "Ground Circuit Inspection".

No voltage detected in Lambda sensor pumpl circuit : Go to "4. Check open in sensor pump circuit” as follows.
High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor pump circuit
and go to "Verification of Vehicle Repair".

4. Check open in sensor pump circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 6 and ECM connector (CUD-K) terminal 65.

Specification : Continuity (below 1.0Q )

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

Repair open in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  ezorscn

1. Check voltage in sensor ground circuit
1) IG Key "OFF", Engine "OFF".

2) Disconnect Lambda sensor connector.
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FLB -492 FUEL SYSTEM

3) IG Key "ON".

4) Measure the voltage of Lambda sensor connector terminal 3.

Specification : 2.3V~2.7V

5) Is the measured voltage within the specification?
YES

Go to"Component Inspection”.

No voltage detected in Lambda sensor ground circuit : Go to "2. Check open in sensor ground circuit" as
follows.

High voltage detected in Lambda sensor ground circuit : Repair short to battery in Lambda sensor ground
circuit and go to "Verification of Vehicle Repair".

2. Check open in sensor ground circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 3 and ECM connector (CUD-K) terminal 86.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

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

Repair open in Lambda sensor ground circuit and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esooszes

1. 1G Key "OFF", Engine "OFF".
2. Disconnect Lambda sensor connector.
3. Perform visual inspection for each checking point as follows.
1) Check corrosion inside of Lambda sensor terminal.
2) Check damaged coverring and open in component wiring.
3) Check connecting torque(poor connection) of Lambda sensor component.

4) Disconnect Lambda sensor and check deformation, clogging, melting of Lambda detecting prove.

Specification : Everyting OK

4. Is any problem of Lambda sensor detected?
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DTC TROUBLESHOOTING PROCEDURES FLB -493

M=)

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

Refer to "NOTE" as follows.

[Li|NnoTE

In diesel engine, ultra lean combustion generates at normal operating condition. Therefore, Lambda sensor sig-
nal change in accordance with engine acceleration and various loading condition rarely happens, unlikely to linear
Lambda sensor of gasoline engine. Moreover, pumping current is not measurable with normal measuring device(am-
pere meter) because maximum value is 3mA. If DTC code is recorded continuously eventhough circuit inspection is
correctly performed and no problem at visual inspection of component is detected, replace Lambda sensor.

VERIFICATION OF VEHICLE REPAIR esosree7

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 SYSTEM

1 / SENSOR 1)

DTC P2239 LAMBDA SENSOR PUMPING CURRENT CIRCUIT HIGH (BANK

COMPONENT LOCATION

E32C725E

Refer to DTC P2238.

GENERAL DESCRIPTION

EC28FOFE

Refer to DTC P2238.

DTC DESCRIPTION

EBECBB09

P2239 is set when 1) short to battery in signal line(terminal4), ground line(terminal3), power line(terminall), pumping
current line(terminal6) or 2) open in ground line(terminal 86) is detected for more than 2 sec.. This code is due to the

problem of Lambda sensor circuit.

DTC DETECTING CONDITION

E301FCCA

circuit - 60 sec.

Item Detecting Condition Possible Cause
DTC Strategy ¢ Voltage monitoring
Enable Conditions e Engine running
e Short to battery in Lambda sensor circuit - 2.0 sec.
ThresholdValue e Short to open in Lambda sensor ground

* Lambda sensor circuit

Fuel Cut NO
) EGR Off NO
Fail Safe —
Fuel Limit NO
MIL OFF
SPECIFICATION  erssorr1
Ip meas/mA
1.500 —
1.000 P o
-
0.500 -~ lean gas : O2 in N2
...___.-'" j A = (X02/3+1) / (1-4.76" X02)  for H/C = 2
0.000 e
r
_.-"' A
-0.500 .'.
i
1000t
rich gas mixture of synthetic gas
9%CO, 7%H2, 7%CO2 in Nz
-1.5001
-2.000
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DTC TROUBLESHOOTING PROCEDURES FLB -495
A value 0.65 0.70 0.80 0.90 1.01
Pumping 222 1.82 111 -0.50 0.00
current
A value 1.18 1.43 1.70 2.42 Air
Pumping 0.33 0.67 0.94 1.38 254
current

SCHEMATIC DIAGRAM  erossoes

Refer to DTC P2238.

SIGNAL WAVEFORM AND DATA  eexsrrar

Refer to DTC P2238.

TERMINAL AND CONNECTOR INSPECTION  esaserss

Refer to DTC P2238.

POWER CIRCUIT INSPECTION  e7esasps

1. Check voltage  waveform in sensor power circuit
1) 1G Key "OFF", Engine "OFF".

2) Disconnect Lambda sensor connector.
3) IG Key "ON".
4) Measure the voltage of Lambda sensor connector terminal 1.
Specification : Measured voltage : 2.3V~2.7V
5) Monitor the waveform in Lambda sensor connector terminal 1.
Specification : It fluctuates between 2V and 3V periodically.
FRE [ 1.6v EEE CHBBASUY

. Lambda sensor power

. Lambda sensor heater power
. Lambda sensor ground

. Lambda sensor signal

. Lambda sensor heater control
. Lambda sensor pump

OO0 WN =

WWW.DIGITALKHODRO.COM

MIN: Z.4 U AVE: Z.4 UV HNad: 2.6V

FREQ: 5.88 KHz  DUTY: 57 =%

B L e e

m [zooM| [CURS | [R-ST | [RECD] [MENU]
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FLB -496 FUEL SYSTEM

6) Is the measured voltage within the specification?
YES

Go to "Signal Circuit Inspection”.

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

2. Check open in Lambda sensor power circuit
1) 1G Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 1 and ECM connector (CUD-K) terminal 64.

Specification : Continuity(below 1.0Q )

4) Is the measured voltage within the specification?
YES
Repair short to ground in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

Reapir open in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  eespsass
1. Check voltage in sensor signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector.
3) IG Key "ON".

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

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES
Go to "3. Check sensor pump circuit" as follows.

No voltage detected in Lambda sensor signal circuit : Go to "2. Check open in sensor signal circuit” as follows.
High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor signal circuit
and go to "Verification of Vehicle Repair".
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DTC TROUBLESHOOTING PROCEDURES FLB -497

2. Check open in Lambda sensor signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 4 and ECM connector (CUD-K) terminal 87.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

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

Repair open in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".
3. Check voltage in sensor pump circuit
1) 1G Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector.
3) IG Key "ON".

4) Measure the voltage of Lambda sensor connector terminal 6.

Specification : 4.8V~5.1V

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

Go to "Ground Circuit Inspection”.

No voltage detected in Lambda sensor pumpl circuit : Go to "4. Check open in sensor pump circuit" as follows.
High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor pump circuit
and go to "Verification of Vehicle Repair".

4. Check open in sensor pump circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 6 and ECM connector (CUD-K) terminal 65.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

=S
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FLB -498 FUEL SYSTEM

Repair short to ground in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

Repair open in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  e7108ees
1. Check voltage in sensor ground circuit

1) 1G Key "OFF", Engine "OFF".

2) Disconnect Lambda sensor connector.

3) IG Key "ON".

4) Measure the voltage of Lambda sensor connector terminal 3.

Specification : 2.3V~2.7V

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

Go to"Component Inspection”.

No voltage detected in Lambda sensor ground circuit : Go to "2. Check open in sensor ground circuit" as
follows.

High voltage detected in Lambda sensor ground circuit : Repair short to battery in Lambda sensor ground
circuit and go to "Verification of Vehicle Repair".
2. Check open in sensor ground circuit
1) IG Key "OFF", Engine "OFF".

2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 3 and ECM connector (CUD-K) terminal 86.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

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

Repair open in Lambda sensor ground circuit and go to "Verification of Vehicle Repair"”.

COMPONENT INSPECTION  eapesses

1. IG Key "OFF", Engine "OFF".
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DTC TROUBLESHOOTING PROCEDURES FLB -499

2. Disconnect Lambda sensor connector.
3. Perform visual inspection for each checking point as follows.
1) Check corrosion inside of Lambda sensor terminal.
2) Check damaged coverring and open in component wiring.
3) Check connecting torque(poor connection) of Lambda sensor component.

4) Disconnect Lambda sensor and check deformation, clogging, melting of Lambda detecting prove.

Specification : Everyting OK

4. Is any problem of Lambda sensor detected?
YES
Replace Lambda sensor and go to "Verification of Vehicle Repair".

Refer to "NOTE" as follows.

[ NOTE

In diesel engine, ultra lean combustion generates at normal operating condition. Therefore, Lambda sensor sig-
nal change in accordance with engine acceleration and various loading condition rarely happens, unlikely to linear
Lambda sensor of gasoline engine. Moreover, pumping current is not measurable with normal measuring device(am-
pere meter) because maximum value is 3mA. If DTC code is recorded continuously eventhough circuit inspection is
correctly performed and no problem at visual inspection of component is detected, replace Lambda sensor.

VERIFICATION OF VEHICLE REPAIR  esaeosc2

Refer to DTC P2238.
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DTC P2251 LAMBDA SENSOR
(BANK 1 / SENSOR 1)

REFERENCE GROUND CIRCUIT/OPEN

COMPONENT LOCATION

E5BEBB36

Refer to DTC P2238.

GENERAL DESCRIPTION

EE1648E5

Refer to DTC P2238.

DTC DESCRIPTION

E163C515

P2251 is set when short to battery or ground in signal line(terminal4), ground line(terminal3), power line(terminall), pump-
ing current line(terminal6) or 2) open in ground circuit is detected. This code is due to the problem of Lambda sensor

circuit.

DTC DETECTING CONDITION

EEFBE24A

Iltem

Detecting Condition

Possible Cause

DTC Strategy Voltage monitoring

Enable Conditions Engine running

ThresholdValue

Short to battery/GND in Lambda sensor circuit
Open in Lambda sensor ground circuit

DiagnosticTime » 2.0 sec. * Lambda sensor circuit
e Lambda sensor component
Fuel Cut NO
) EGR Off NO
Fail Safe —
Fuel Limit NO
MIL OFF
SPECIFICATION  eeacrocs
Ip meas/mA
1.500 R
1.000 —
o
0.500 -~ lean gas : O2 in N2
#_,»-' j A = (X02/3+1) / (1-4.76" X02)  for HIC = 2
0.000 —
r
_.-"' A
-0.500 .-'.
4
-1.000t
rich gas mixture of synthetic gas
9%CO, 7%H2, 7%CO2 in Nz
-1.5001 /
-2.000
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DTC TROUBLESHOOTING PROCEDURES FLB -501
A value 0.65 0.70 0.80 0.90 1.01
Pumping 222 1.82 111 -0.50 0.00
current
A value 1.18 1.43 1.70 2.42 Air
Pumping 0.33 0.67 0.94 1.38 254
current

SCHEMATIC DIAGRAM  eoeseson

Refer to DTC P2238.

SIGNAL WAVEFORM AND DATA  eresnnca

Refer to DTC P2238.

TERMINAL AND CONNECTOR INSPECTION  esozsssa

Refer to DTC P2238.

POWER CIRCUIT INSPECTION  Ecosraps

1. Check voltage  waveform in sensor power circuit
1) 1G Key "OFF", Engine "OFF".

2) Disconnect Lambda sensor connector.
3) IG Key "ON".
4) Measure the voltage of Lambda sensor connector terminal 1.
Specification : Measured voltage : 2.3V~2.7V
5) Monitor the waveform in Lambda sensor connector terminal 1.
Specification : It fluctuates between 2V and 3V periodically.
FRE [ 1.6v EEE CHBBASUY

. Lambda sensor power

. Lambda sensor heater power
. Lambda sensor ground

. Lambda sensor signal

. Lambda sensor heater control
. Lambda sensor pump

OO0 WN =

WWW.DIGITALKHODRO.COM

MIN: Z.4 U AVE: Z.4 UV HNad: 2.6V

FREQ: 5.88 KHz  DUTY: 57 =%

B L e e
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FLB -502 FUEL SYSTEM

6) Is the measured voltage within the specification?
YES

Go to "Signal Circuit Inspection”.

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

2. Check open in Lambda sensor power circuit
1) 1G Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 1 and ECM connector (CUD-K) terminal 64.

Specification : Continuity(below 1.0Q )

4) Is the measured voltage within the specification?
YES
Repair short to ground in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

Reapir open in Lambda sensor power circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  e7aspa40
1. Check voltage in sensor signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector.
3) IG Key "ON".

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

Specification : 4.8V~5.1V

5) Is the measured voltage within the specification?
YES
Go to "3. Check sensor pump circuit" as follows.

No voltage detected in Lambda sensor signal circuit : Go to "2. Check open in sensor signal circuit” as follows.
High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor signal circuit
and go to "Verification of Vehicle Repair".
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DTC TROUBLESHOOTING PROCEDURES FLB -503

2. Check open in Lambda sensor signal circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 4 and ECM connector (CUD-K) terminal 87.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

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

Repair open in Lambda sensor signal circuit and go to "Verification of Vehicle Repair".
3. Check voltage in sensor pump circuit
1) 1G Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector.
3) IG Key "ON".

4) Measure the voltage of Lambda sensor connector terminal 6.

Specification : 4.8V~5.1V

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

Go to "Ground Circuit Inspection”.

No voltage detected in Lambda sensor pumpl circuit : Go to "4. Check open in sensor pump circuit" as follows.
High voltage detected in Lambda sensor power circuit : Repair short to battery in Lambda sensor pump circuit
and go to "Verification of Vehicle Repair".

4. Check open in sensor pump circuit
1) IG Key "OFF", Engine "OFF".
2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 6 and ECM connector (CUD-K) terminal 65.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?

=S
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FLB -504 FUEL SYSTEM

Repair short to ground in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

Repair open in Lambda sensor pump circuit and go to "Verification of Vehicle Repair".

GROUND CIRCUIT INSPECTION  eseainse
1. Check voltage in sensor ground circuit

1) 1G Key "OFF", Engine "OFF".

2) Disconnect Lambda sensor connector.

3) IG Key "ON".

4) Measure the voltage of Lambda sensor connector terminal 3.

Specification : 2.3V~2.7V

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

Go to"Component Inspection”.

No voltage detected in Lambda sensor ground circuit : Go to "2. Check open in sensor ground circuit" as
follows.

High voltage detected in Lambda sensor ground circuit : Repair short to battery in Lambda sensor ground
circuit and go to "Verification of Vehicle Repair".
2. Check open in sensor ground circuit
1) IG Key "OFF", Engine "OFF".

2) Disconnect Lambda sensor connector and ECM connector.

3) Check continuity between Lambda sensor connector terminal 3 and ECM connector (CUD-K) terminal 86.

Specification : Continuity (below 1.0Q )

4) Is the measured resistance within the specification?
YES

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

Repair open in Lambda sensor ground circuit and go to "Verification of Vehicle Repair"”.

COMPONENT INSPECTION  erev4s3s

1. IG Key "OFF", Engine "OFF".
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DTC TROUBLESHOOTING PROCEDURES FLB -505

2. Disconnect Lambda sensor connector.
3. Perform visual inspection for each checking point as follows.
1) Check corrosion inside of Lambda sensor terminal.
2) Check damaged coverring and open in component wiring.
3) Check connecting torque(poor connection) of Lambda sensor component.

4) Disconnect Lambda sensor and check deformation, clogging, melting of Lambda detecting prove.

Specification : Everyting OK

4. Is any problem of Lambda sensor detected?
YES
Replace Lambda sensor and go to "Verification of Vehicle Repair".

Refer to "NOTE" as follows.

[ NOTE

In diesel engine, ultra lean combustion generates at normal operating condition. Therefore, Lambda sensor sig-
nal change in accordance with engine acceleration and various loading condition rarely happens, unlikely to linear
Lambda sensor of gasoline engine. Moreover, pumping current is not measurable with normal measuring device(am-
pere meter) because maximum value is 3mA. If DTC code is recorded continuously eventhough circuit inspection is
correctly performed and no problem at visual inspection of component is detected, replace Lambda sensor.

VERIFICATION OF VEHICLE REPAIR  eecrosee

Refer to DTC P2238.
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FLB -506 FUEL SYSTEM
IDTC P2264 DETECTION OF WATER IN FUEL

COMPONENT LOCATION  ercoreoe

SLDFL6490L

GENERAL DESCRIPTION  esss2cso

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
injectors 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  esiosezr

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  eaesi107

ltem Detecting Condition Possible Cause

DTC Strategy ¢ Voltage Monitoring
Enable Conditions ¢ |G Key "ON"

* Water stored inside of

ThresholdValue « Signal voltage detected at water in fuel sensor fuel filter
DiagnosticTime « 4.0sec. (remove water inside of filter)
* Water in Fuel sensor
Fuel Cut NO circuit(short to battery)
EGR Off NO * Water in Fuel sensor
Fail Safe — component
Fuel Limit YES
MIL OFF
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DTC TROUBLESHOOTING PROCEDURES FLB -507
SCHEMATIC DIAGRAM  Eeuseoss
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
WATER SENSOR B+ ECM(CUD-K) Terminal Connected to Function
(CUD53) T 1 Main Relay Battery voltage(B+)
! 2 ECM CUD-K (40) Sensor Signal
¥ B 2 [40—Water Sensor Signal 3 Chassis ground Sensor ground
3
[HARNESS CONNECTOR] CUD-M
= = I

D)

CUDS53
WATER SENSOR

[60[59[58]57]56[55]54]53]52[51] 50] 49[ 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] 20] 19] 181 7] 16]

[15]14]13[12h1of o] 8] 76 5[4 [3]2]1]
[l 1 1

CUD-K

[04]93]92[01]00]89]88]87[86]85[84]83

82[s1[8o[7o[78]77]76[75[74[ 73]

[72]71]70]69]68]67]6665(64]63]62[61]
1 J L J

60[5958]57[56(55[54]53[52] 51|
L ]

[50Ja0]4g]47|46la5la4las]42]41]4039

J
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[ 9] 8] 7]

ECM

TERMINAL AND CONNECTOR INSPECTION

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

ED5520B6

device and connecting condition between terminal and wiring.

@ NOTE

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

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

3. Is the problem found?

YES

Repair the trouble causing part and go to "Verification of Vehicle Repair".
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FLB -508 FUEL SYSTEM

Go to "Power Circuit Inspection"”.

POWER CIRCUIT INSPECTION  Esesseer
1. 1G Key "OFF", Engine "OFF".
2. Disconnect water sensor connector.

3. 1G Key "ON".

4. Measure the voltage of water sensor connector terminal 1.

Specification : 11.0V~12.5V

5. Is the measured voltage within the specification?
YES

Go to "Signal Circuit Inspection”.

Repair open in I/P JUNCTION BOX 10A ECU FUSE and related circuit and go to "Verification of Vehicle Repair".

SIGNAL CIRCUIT INSPECTION  esrsroir
1. Check signal circuit voltage

1) 1G Key "OFF", Engine "OFF".

2) Disconnect water sensor connector.

3) IG Key "ON".

4) Measure the voltage of water sensor connector terminal 2.

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 terminal 2 using jump wire.
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DTC TROUBLESHOOTING PROCEDURES FLB -509

Specification : Water warning lamp on cluster turns ON. 12V battery voltage is detected
at ECM connector (CUD-K) terminal 40.

5) Does water warning lamp turn ON? And is 12V battery voltage detected at ECM connector(CUD-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  eercoiso

1. 1G Key "OFF", Engine "OFF".
2. Disconnect water in Fuel sensor connector.

3. Check continuity between water in Fuel sensor connector terminal 3 and chassis ground.

Specification : Continuity (below 1.0Q)

4. Is the measured resistance within the specification?
YES

Go to "Component Inspection”.

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

COMPONENT INSPECTION  esoss7ar

1. Check water inside of fuel filter
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 water in fuel 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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FLB -510 FUEL SYSTEM

Go to "2.Check water in fuel sensor component” as follows.
Check water in fuel 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 in fuel sensor to disconnected wiring connector.

6) IG Key "ON".

7) Touch water sensing prove of water in fuel 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 in fuel sensor and go to "“Verification of Vehicle Repair"”.

VERIFICATION OF VEHICLE REPAIR  eciassor

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 TROUBLESHOOTING PROCEDURES FLB -511

DTC P2299 BRAKE PEDAL POSITION / ACCELERATOR PEDAL POSITION
INCOMPATIBLE

COMPONENT LOCATION  esoie0se

SLDFL6496L

GENERAL DESCRIPTION  es40677e

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  erisrcep

P2299 is set when brake signal is inputted to ECM for more than 0.5 sec. while APS is depressed more than 5% at above
870 RPM and 2 kph. 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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FUEL SYSTEM

DTC DETECTING CONDITION  eaorsere

Item

Detecting Condition

Possible Cause

DTC Strategy

* Voltage monitoring

Enable Conditions

« Engine speed is above 870 RPM
* Vehicle speed is above 2 kph

e Brake pedal singal inputted at APS output

ThresholdValue voltage above 5%
DiagnosticTime * 0.5 sec.
Fuel Cut NO APS standard value
i 0,
EGR Off NO s 0%. .
Limp home idle engine
Fuel Limit YES speed is fixed at
Fail Safe 1200RPM'
Error disappears when
brake pedal released
MIL OFF or accelerator pedal
depressed 200%
per sec.

» APS 1 Circuit
» APS 2 Circuit
¢ APS component

SPECIFICATION

EC9599A0

Pedal released

Pedal depressed

Sensor Type

APS 1

0.7v~0.8V

3.8V~4.4V

Variable resistance

APS 2

0.275V~0.475V

1.75V~2.35V

type(Potentiometer)
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DTC TROUBLESHOOTING PROCEDURES FLB -513

SCHEMATIC DIAGRAM  cisisear

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
APS (CUD44) ECM (CUD-K)
APS 1 5 - Terminal Connected to Function
145 - Reference Voltage (+5V) 1 ECM CUD-K (31) APS 2 Signal
3 = . 2 ECM CUD-K (8) APS 2 Ground
9 - APS 1 Signal :
3 ECM CUD-K (9) APS 1 Signal
4
B 4 ECM CUD-K (30 APS 1 Ground
{30 - GND (39)
5 ECM CUD-K (45) [ APS 1 Reference Voltage (+5V)
APS 2 6
E46 - Reference Voltage (+5V) 6 ECM CUD-K (46) [ APS 2 Reference Voltage (+5V)
< L [31- APS 2 signal
2
=
{8 - GND

[HARNESS CONNECTORS]

CUD-M
1 1 I
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]
[15[14[13]12h1fi0] o] 8 7]6] 5] 43 ]2]1]
[l Im] Im] 1

= =
CUD-K

[o4]93]92]o1]o0]8o[88]87]86]85]84]83[82[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]
1 J L J

J L ]
[50fa0]ag]47]a6l45[a4]43]42[41|4039]38[37|36[35][34[33]32[31]30] 29]
[28[27]26]25]24 232221019 i8]17 |16l [r4]13]12[iifio] 98] 7 | L2

ECM

SLDF27129L
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FLB -514 FUEL SYSTEM
SIGNAL WAVEFORM AND DATA  essszsee

at [ 0.5 v

R 6.5 v

B oo

[ XY [zoon] [curs] [nEno] [RECD] [

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.

ENU '|

SLDFL6468L

[LI| 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  esaorsea

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

4. Monitor "ACCEL PEDAL SENSOR", "ACCEL PEDAL SENSOR 1", "ACCEL PEDAL SENSOR 2 " parameter on the
scantool.

Specification : At idle( 0% )
ACCEL PEDAL SENSOR 1 : 600mV~800mV
ACCEL PEDAL SENSOR 2 : 1/2 of ACCEL PEDAL SENSOR 1
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DTC TROUBLESHOOTING PROCEDURES FLB -515
1.2 CURRENT DATA 21/54
A
% |[FUEL PRESSURE MEASURED 28.2 MPa
* |[RAIL PRESS. REGULATOR1 22.7 ¥
* |AIR MASS PERCYLINDER  359.7mg/st
. -
* |ACCEL PEDAL SENSOR 1 725 nV
* |ACCEL PEDAL SENSOR 2 333 VU
 |[ENGINE SPEED SENSOR 794  rpn
BOOST PRESSURE SENSOR
Y
[FIX | [FULL| |GRPH| [RCRD|

Fig.1) APS output data at warm idle. Check if output value is rising and "ACCEL PEDAL SENSOR 2" is 1/2 of
"ACCEL PEDAL SENSOR 1" signal.

SLDFL6469L

TERMINAL AND CONNECTOR INSPECTION  esssora1

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

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

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

(LI NoTE

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

3. Is the problem found?
YES
Repair the trouble causing part and go to "Verification of Vehicle Repair".

Go to "Power Circuit Inspection”.

POWER CIRCUIT INSPECTION  eocoiocr

1. 1G Key "OFF", Engine "OFF".

2. Disconnect APS connector.

3. IG Key "ON".

4. Measure the voltage of APS connector terminal 5.

5. Measure the voltage of APS connector terminal 6.
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FLB -516 FUEL SYSTEM

Specification : 4.8V~5.1V

6. 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 of APS 1 is higher than the specified value : Refer to P0643 Circuit Inspection.

When the measured voltage of APS 2 is higher than the specified value : Refer to P0653 Circuit Inspection.

When the measured voltage of APS 1 is lower than the specified value : Refer to P0642 Circuit Inspection.

When the measured voltage of APS 2 is lower than the specified value : Refer to P0652 Circuit Inspection.

SIGNAL CIRCUIT INSPECTION  eossz037

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 (CUD-K) terminal 9.(APS 1)

4) Check continuity between APS connector terminal 1 and ECM connector (CUD-K) terminal 31.(APS 2)

Specification : Continuity (below 1.0Q)

5) Is the measured resistance within the specification?
YES

Go to "2. Check short in signal circuit (APS 1)"as follows.

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 3 and chassis ground. (Check short to ground )

5) Measure the voltage of APS connector terminal 3. (Check short to battery )

Specification :
Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0v~0.1V
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DTC TROUBLESHOOTING PROCEDURES FLB -517

6) Is APS 1 signal circuit insulated normally?
YES

Go to "3.Signal Circuit Inspection (APS 2)" as follows.

Repair short in circuit and go to "Verification of Vehicle Repair"”.
3. Signal Circuit Inspection (APS 2)
1) 1G Key "OFF", Engine "OFF".
2) Disconnect APS connector and ECM connector.
3) IG Key "ON".
4) Check continuity between APS connector terminal 1 and chassis ground. (Check short to ground )

5) Measure the voltage of APS connector terminal 1. (Check short to battery )

Specification :
Check short to ground : Discontinuity ( Infinite Q )
Check short to battery : 0.0V~0.1V

6) 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  eipes7oe

1. Check ground circuit (APS1)
1) IG Key "OFF", Engine "OFF".
2) Disconnect APS connector.
3) IG Key "ON".
4) Measure the voltage of APS terminal 5. [ TEST "A" ]

5) Measure the voltage of APS terminal 5 and terminal 4. [ TEST "B" ]
(terminal 5 : Check + prove , terminal 4 : Check - prove )

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

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

Go to "2. Check ground circuit (APS2)"as follows.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -518 FUEL SYSTEM

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 6. [ TEST "A" ]

5) Measure the voltage of APS terminal 6 and terminal 2. [ TEST "B" ]
(terminal 6 : 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 resis-
tance and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ezsrarsc

1. 1G Key "OFF", Engine "OFF".
2. Disconnect APS connector.

3. Check resistance for each terminal refering to Resistance characteristic table.

Specification : Resistance characteristic table for each terminal
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DTC TROUBLESHOOTING PROCEDURES FLB -519
Resistance( KQ 20 ) Component
Checking point Characteristic Connector
Pedal Pedal released
Depressed Shape
S(power)- Unchanged
4(ground) 1.0+0.1KQ 1.0+£0.1KQ g
5(power)- .
APS 1 3(signal) 1.8+0.1KQ 1.1+0.1KQ Resistance drops
3(signal)- 1.1+0.1KO 1.8+0.1KO Resistance rises —
6(power)- -
2(ground) 2.0+0.1KQ 2.0+0.1KQ Unchanged .
6(power)- .
APS 2 1(signal) 2.9+0.1KQ 2.1+0.1KQ Resistance drops
1(signal)- + + Resistance rises
2(ground) 1.1+0.1KQ 1.8+0.1KQ

4. Are resistances for each terminal measured correctly?

=S

Go to "Verification of Vehicle Rapair".

Replace APS and go to "Verification of Vehicle Rapair".

VERIFICATION OF VEHICLE REPAIR

EDD9E471

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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FLB -520 FUEL SYSTEM
IDTC U0001 CAN COMMUNICATION MALFUNCTION

COMPONENT LOCATION  es7epsie

SLDFL6237L

GENERAL DESCRIPTION  ercoinss

Several control units are applied to electronically controlled vehicles. These units perform each control with informations
from various sensors. Thus, sharing signal information from sensors is needed, so CAN communication type whose com-
munication speed is high and insensitive to electrical noise by spark generation is adopted to controlling power-train(en-
gine, atutomatic transaxle, ABS, TCS, ECS)As sharing signals of engine speed, APS, engaged gear and torque reduction
through CAN communication, ECM and TCM modules control vehicle actively.

DTC DESCRIPTION  eezeserc

U0001 is set when signal transmission through CAN communication line is impossible for more than 0.1 sec. because of
open or short to ground in CAN communication line. Checking CAN communication BUS and signals from ECM, TCM
module is required.

DTC DETECTING CONDITION  eacsssrs

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions ¢ IG Key "ON"
ThresholdValue ¢ CAN BUS error between ECM and TCM.
DiagnosticTime * 0.1 sec. + CANBUS
* CAN communication module
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF
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DTC TROUBLESHOOTING PROCEDURES FLB -521

SPECIFICATION  easanzss

DIGITAL "0" DIGITAL "1"( BUS IDLE ) CAN Communication Line
Communica- Resistance
tion Format .
HIGH Low HIGH Low Inside of ECm | [NStde of VP
junction box
CAN 2.0B 3.5V 1.5V 2.5V 2.5V 120Q (20 ) | 120Q (20 )

SCHEMATIC DIAGRAM  epscosss

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
CUD-K ECM CUD 64 CAN vertical
84 resistance (120%) Terminal Connected to Function
CAN HIGH L L >
) CUD 64 terminal 2
CAN vertical

resistance 120Q 84 CUD-T TCM termlnal 37 CAN HIGH
M 10 terminal 3

CAN LOW
83 1
) CUD 64 terminal 1
CUD-T TCM M 10 Data Link Connector 83 CUD-T TCM terminal 36 CAN LOW
M 10 terminal 11
CAN HIGH 37 3 CAN HIGH
CAN LOW 36 11 CAN LOW

[HARNESS CONNECTOR]

1
—
678 o[ro] =2+ e[ [ * [7[8fisfof21] 4
***********343738*****
CEONEEEEEENOEREEREE
A e =
—
L
CUD-T
TCM

8|7[6[5|4]3]|2]|1 2 1 215 T ) ) 0 7 A 2 2 Y g ey
72[71[70[69l68[67]66}65 64 [63]62[61[60[59]58]57[56]55/5453]52[ 51
16[15]14[13[12[11]10] 0 I 0 5 D
T I e 7 72 7 e ) K S S 2 R EE SR R
[T 23272623|24232221L0E9i8171615i4 13[12]11]10[ 9] 8] 7
M10 CUD 64
DATA LINK CONNECTOR RESISTOR

ECM

SLDF27698L
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FLB -522 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  essosers

at 8.5 v m - ] 8.5 v Monitoring CAN HIGH and LOW simultaneously is important in
: SOFBn

T monitoring CAN communication waveform. When CAN HIGH
"""" : CAN H|GH 5|gnal ~{ signal rise to 3.5V and LOW signal drops to 1.5V - voltage
3 - ; difference between HIGH and LOW signal is 2V - at BUS IDLE
state(DIGITAL "1") whose reference voltage is 2.5V, "0" is
recognized. Besides, comparing HIGH and LOW signal if
opposite waveform is detected with the reference voltage of
2.5V, Check if current cam signal transfers correctly.
Continuous "0"signal above 6BIT means the occurence of error
in CAN communication. 1BIT is easily distinguished as
calculating the time when "SOF"(START OF FRAME) which
- notifies the start of frame occurs. Check if "0"signal above 6BIT
is detected continuously when monitoring CAN communication

@ |zoon| |cuns | |nEn0| |RECD| |r1EHU| waveform.
CAN communication waveform|

BUS IDLE

SUNFL7718L

TERMINAL AND CONNECTOR INSPECTION  essanors

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] NnoTE

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  essocoos

1. Check CAN BUS resistance
1) IG Key "OFF", Engine "OFF".
2) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 1)
3) Disconnect ECM connector and TCM connector.

4) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 2)
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DTC TROUBLESHOOTING PROCEDURES FLB -523

Specification :
Both ECM and Resistor connected : 60 + 3Q (Test 1)
ECM connector disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?
YES

Go to "2.Check short to ground in CAN BUS" as follows.

Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-
fication of Vehicle Repair".

120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity" as follows.

Infinite Q for both conditions(disconnected, connected) :Repair open in CAN communication circuit between
DLC terminal and I/P junction box.

2. Check short to ground in CAN BUS
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.
3) Check continuity between DLC terminal 3 and chassis ground. (CAN High)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN Low)

Specification : Discontinuity ( Infinite Q )

5) Is measured resistance within the specification?
YES

Go to "3. Check short to battery in CAN BUS" as follows.

Repair short to ground in circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM 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 measured resistance within the specification with both connector disconnected?

=S
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FLB -524 FUEL SYSTEM

Go to"4. Check CAN BUS continuity" as follows.

Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) 1G Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.

3) Check continuity between DLC terminal 3 and CAN High terminal of each module.
[ CAN High terminal ] ECM connector terminal 84, TCM connector terminal 3.

4) Check continuity between DLC terminal 11 and CAN Low terminal of each module.
[ CAN Low terminal ] ECM connector terminal 83, TCM connector terminal 36.

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES
Go to "Component Inspection”.

Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e7pserrs

1. IG Key "OFF", Engine "OFF".

2. Connect 2 channel scope to DLC terminal 3(CAN High) and terminal 11.(CAN Low)
3. IG Key "ON" after connecting only ECM to CAN BUS.

4. 1G Key "ON" after connecting only TCM to CAN BUS.

Specification : At IG Key "ON".
Different from "Signal Waveform & Data", if 1) both CAN High and LOW signal are fixed at 2.5 V or 2) HIGH and
LOW signal are fixed at 3.5 V and 1.5V, respectively, it is due to communication error between modules.
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DTC TROUBLESHOOTING PROCEDURES FLB -525
At 8.5V m - 8.5 v
3. CAN High S s :
11. CAN Il_gow = ; SOF B|t
M 10
| ]
8|7|/6(5|4|3|2
16(15(14|13|12{11|10| 9
_,—1 = J J:L

4 l_ﬁ Izoonl |cuns| |HEHO| |RECD| |HEHU|

CAN communication waveform|

SLDF27634L

5. Does correct waveform generate from each module?

M=)

Go to "Verification of Vehicle Repair".

Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR e2saren

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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FLB -526 FUEL SYSTEM
[DTC U0100 CAN MI-COM OR CIRCUIT MAL

COMPONENT LOCATION  esansse

Refer to DTC U00O1.

GENERAL DESCRIPTION  e2s26ce0

Refer to DTC U00O01.

DTC DESCRIPTION  e7spsses

U0100 is set when no signal transmission through CAN BUS occurs for more than 0.6 sec.. This code is due to CAN BUS
problem or CAN communication module failure.

DTC DETECTING CONDITION  eia00np4

ltem Detecting Condition Possible Cause
DTC Strategy e Signal monitoring
Enable Conditions ¢ |G Key "ON"
ThresholdValue ¢ No signal transmission through CAN BUS.(Only AT)
DiagnosticTime * 0.6 sec. + CAN BUS o
e CAN communication module
Fuel Cut NO component
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF
SPECIFICATION  eoacsss
DIGITAL "0" DIGITAL "1"( BUS IDLE ) CAN Communication Line
Communica- Resistance
tion Format i
HIGH LOW HIGH LOW Inside of ECM | [NSide Of 1P
junction box
CAN 2.0B 3.5V 1.5V 2.5V 2.5V 120Q (20 ) 120Q (20 )

SCHEMATIC DIAGRAM  eicsaes

Refer to DTC U00O01.

SIGNAL WAVEFORM AND DATA  esso1ss4

Refer to DTC UO00O1.
TERMINAL AND CONNECTOR INSPECTION  eziseasr

Refer to DTC UO00O1.
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DTC TROUBLESHOOTING PROCEDURES FLB -527

SIGNAL CIRCUIT INSPECTION  eoasreos

1. Check CAN BUS resistance
1) 1G Key "OFF", Engine "OFF".
2) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 1)
3) Disconnect ECM connector and TCM connector.

4) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 2)

Specification :
Both ECM and Resistor connected : 60 + 3Q (Test 1)
ECM connector disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?

YES

Go to "2.Check short to ground in CAN BUS" as follows.

Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-
fication of Vehicle Repair".

120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity" as follows.

Infinite Q for both conditions(disconnected, connected) :Repair open in CAN communication circuit between
DLC terminal and I/P junction box.

2. Check short to ground in CAN BUS
1) 1G Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.
3) Check continuity between DLC terminal 3 and chassis ground. (CAN High)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN Low)

Specification : Discontinuity ( Infinite Q )

5) Is measured resistance within the specification?

=S

Go to "3. Check short to battery in CAN BUS" as follows.

Repair short to ground in circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.

3) IG Key "ON".
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FLB -528 FUEL SYSTEM

4) Measure the voltage of DLC terminal 3. (CAN High)

5) Measure the voltage of DLC terminal 11. (CAN Low)

Specification : 0.0V~0.1V

6) Is measured resistance within the specification with both connector disconnected?
YES

Go to"4. Check CAN BUS continuity" as follows.

Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) 1G Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.

3) Check continuity between DLC terminal 3 and CAN High terminal of each module.
[ CAN High terminal ] ECM connector terminal 84, TCM connector terminal 3.

4) Check continuity between DLC terminal 11 and CAN Low terminal of each module.
[ CAN Low terminal ] ECM connector terminal 83, TCM connector terminal 36.

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES
Go to "Component Inspection”.

Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  esagrorc

1. IG Key "OFF", Engine "OFF".
2. Connect 2 channel scope to DLC terminal 3(CAN High) and terminal 11.(CAN Low)
3. IG Key "ON" after connecting only ECM to CAN BUS.

4. 1G Key "ON" after connecting only TCM to CAN BUS.

Specification : At IG Key "ON".
Different from "Signal Waveform &amp; Data", if 1) both CAN High and LOW signal are fixed at 2.5 V or 2) HIGH
and LOW signal are fixed at 3.5 V and 1.5 V, respectively, it is due to communication error between modules.
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FLB -529

DTC TROUBLESHOOTING PROCEDURES

at BSU m -BSU

3. CAN High
11. CAN Low i SOF Blt
M 10 ..........
| | ......
8(7(6[(5(4(3(2
16(15(14|13|12{11|10| 9
L — == ’ L
{2

l_ﬁ Izoonl |cuns| |HEHO| |RECD| |HEHU|

CAN communication waveform|

SLDF27634L

5. Does correct waveform generate from each module?

M=)

Go to "Verification of Vehicle Repair".

Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Repair

EFO6ES53E

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U00O01.
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FUEL SYSTEM

IDTC U0101 CAN COMMUNICATION MALFUNCTION (ECM/PCM - TCM) |

COMPONENT LOCATION  e7242818

Refer to DTC U00O1.

GENERAL DESCRIPTION  es2a7es0

Refer to DTC U00O01.

DTC DESCRIPTION

E8089269

U0101 is set when ECM send data requiring signal to TCM, but no return signal is transmitted to ECM within 0.49 sec..
This code is due to TCM CAN line related problem or TCM module failure.

DTC DETECTING CONDITION  esieseer

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal monitoring
Enable Conditions e |G Key "ON"
¢ CAN communication error between ECM
ThresholdValue and TCM.(Only AT)
. —  CAN BUS
DiagnosticTime * 0.49 sec. « CAN communication module
Fuel Cut NO component
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF

SPECIFICATION  eseionee

DIGITAL "0" DIGITAL "1"( BUS IDLE ) CAN Communication Line
Communica- Resistance
tion Format ;
HIGH LOW HIGH LOwW Inside of ECm | INside of I/P
junction box
CAN 2.0B 3.5V 1.5V 2.5V 2.5V 120Q (20 ) | 120Q (20 )

SCHEMATIC DIAGRAM  eezrr904

Refer to DTC U0O0O1.

SIGNAL WAVEFORM AND DATA  eswoes

Refer to DTC U00O01.

TERMINAL AND CONNECTOR INSPECTION  essrreos

Refer to DTC UO00O1.
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DTC TROUBLESHOOTING PROCEDURES FLB -531

SIGNAL CIRCUIT INSPECTION  eig4aa01

1. Check CAN BUS resistance
1) 1G Key "OFF", Engine "OFF".
2) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 1)
3) Disconnect ECM connector and TCM connector.

4) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 2)

Specification :
Both ECM and Resistor connected : 60 + 3Q (Test 1)
ECM connector disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?

YES

Go to "2.Check short to ground in CAN BUS" as follows.

Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-
fication of Vehicle Repair".

120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity" as follows.

Infinite Q for both conditions(disconnected, connected) :Repair open in CAN communication circuit between
DLC terminal and I/P junction box.

2. Check short to ground in CAN BUS
1) 1G Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.
3) Check continuity between DLC terminal 3 and chassis ground. (CAN High)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN Low)

Specification : Discontinuity ( Infinite Q )

5) Is measured resistance within the specification?

=S

Go to "3. Check short to battery in CAN BUS" as follows.

Repair short to ground in circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.

3) IG Key "ON".

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -532 FUEL SYSTEM

4) Measure the voltage of DLC terminal 3. (CAN High)

5) Measure the voltage of DLC terminal 11. (CAN Low)

Specification : 0.0V~0.1V

6) Is measured resistance within the specification with both connector disconnected?
YES

Go to"4. Check CAN BUS continuity" as follows.

Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) 1G Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.

3) Check continuity between DLC terminal 3 and CAN High terminal of each module.
[ CAN High terminal ] ECM connector terminal 84, TCM connector terminal 3.

4) Check continuity between DLC terminal 11 and CAN Low terminal of each module.
[ CAN Low terminal ] ECM connector terminal 83, TCM connector terminal 36.

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES
Go to "Component Inspection”.

Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e7p2171

1. IG Key "OFF", Engine "OFF".
2. Connect 2 channel scope to DLC terminal 3(CAN High) and terminal 11.(CAN Low)
3. IG Key "ON" after connecting only ECM to CAN BUS.

4. 1G Key "ON" after connecting only TCM to CAN BUS.

Specification : At IG Key "ON".
Different from "Signal Waveform &amp; Data", if 1) both CAN High and LOW signal are fixed at 2.5 V or 2) HIGH
and LOW signal are fixed at 3.5 V and 1.5 V, respectively, it is due to communication error between modules.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLB -533

DTC TROUBLESHOOTING PROCEDURES

at BSU m -BSU

3. CAN High
11. CAN Low i SOF Blt
M 10 ..........
| | ......
8(7(6[(5(4(3(2
16(15(14|13|12{11|10| 9
L — == ’ L
{2

l_ﬁ Izoonl |cuns| |HEHO| |RECD| |HEHU|

CAN communication waveform|

SLDF27634L

5. Does correct waveform generate from each module?

M=)

Go to "Verification of Vehicle Repair".

Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Repair

EDBEB5D0

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U00O01.
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FUEL SYSTEM

IDTC U0122 CAN COMMUNICATION MALFUNCTION (ECM/PCM - VDC) |

COMPONENT LOCATION  eapzers2

GENERAL DESCRIPTION  ezsicasr

SLDFL6237L

Several control units are applied to electronically controlled vehicles. These units perform each control with informations
from various sensors. Thus, sharing signal information from sensors is needed, so CAN communication type whose com-
munication speed is high and insensitive to electrical noise by spark generation is adopted to controlling power-train(en-
gine, atutomatic transaxle, ABS, TCS, ECS)As sharing signals of engine speed, APS, engaged gear and torque reduction
through CAN communication, ECM and TCM modules control vehicle actively.

DTC DESCRIPTION

EF9CAA89

U0122 is set when ECM sends data requiring signal to TCS, but no return signal is transmitted to ECM by within 0.5 sec..
This code is due to TCS CAN line related problem or TCS module failure.

DTC DETECTING CONDITION

E1647A96

Item

Detecting Condition

Possible Cause

DTC Strategy

¢ Signal monitoring

Enable Conditions ¢ IG Key "ON"
ThresholdValue *« CAN communication error between ECM and TCS.
DiagnosticTime * 0.5 sec.
Fuel Cut NO
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF

« CAN BUS
« CAN communication module
component
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DTC TROUBLESHOOTING PROCEDURES FLB -535

SPECIFICATION  Ewseiica

DIGITAL "0" DIGITAL "1"( BUS IDLE ) CAN Communication Line
Communica- Resistance
tion Format .
HIGH Low HIGH Low Inside of ECm | [NStde of VP
junction box
CAN 2.0B 3.5V 1.5V 2.5V 2.5V 120Q (20 ) | 120Q (20 )

SCHEMATIC DIAGRAM  ezsatrcs

[CIRCUIT DIAGRAM] [CONNECTOR INFORMATION]
CUD-K ECM CUD 64 CAN vertical
84 resistance (120%) Terminal Connected to Function
CAN HIGH L L >
) CUD 64 terminal 2
CAN vertical

resistance 120Q 84 CUD-T TCM termlnal 37 CAN HIGH
M 10 terminal 3

CAN LOW
83 1
) CUD 64 terminal 1
CUD-T TCM M 10 Data Link Connector 83 CUD-T TCM terminal 36 CAN LOW
M 10 terminal 11
CAN HIGH 37 3 CAN HIGH
CAN LOW 36 11 CAN LOW

[HARNESS CONNECTOR]

1
—
678 o[ro] =2+ e[ [ * [7[8fisfof21] 4
***********343738*****
CEONEEEEEENOEREEREE
A e =
—
L
CUD-T
TCM

8|7[6[5|4]3]|2]|1 2 1 215 T ) ) 0 7 A 2 2 Y g ey
72[71[70[69l68[67]66}65 64 [63]62[61[60[59]58]57[56]55/5453]52[ 51
16[15]14[13[12[11]10] 0 I 0 5 D
T I e 7 72 7 e ) K S S 2 R EE SR R
[T 23272623|24232221L0E9i8171615i4 13[12]11]10[ 9] 8] 7
M10 CUD 64
DATA LINK CONNECTOR RESISTOR

ECM

SLDF27698L
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FLB -536 FUEL SYSTEM

SIGNAL WAVEFORM AND DATA  esrs7ce

at 8.5 v m - ] 8.5 v Monitoring CAN HIGH and LOW simultaneously is important in
: SOFBn

T monitoring CAN communication waveform. When CAN HIGH
"""" : CAN H|GH 5|gnal ~{ signal rise to 3.5V and LOW signal drops to 1.5V - voltage
3 - ; difference between HIGH and LOW signal is 2V - at BUS IDLE
state(DIGITAL "1") whose reference voltage is 2.5V, "0" is
recognized. Besides, comparing HIGH and LOW signal if
opposite waveform is detected with the reference voltage of
2.5V, Check if current cam signal transfers correctly.
Continuous "0"signal above 6BIT means the occurence of error
in CAN communication. 1BIT is easily distinguished as
calculating the time when "SOF"(START OF FRAME) which
- notifies the start of frame occurs. Check if "0"signal above 6BIT
is detected continuously when monitoring CAN communication

@ |zoon| |cuns | |nEn0| |RECD| |r1EHU| waveform.
CAN communication waveform|

BUS IDLE

SUNFL7718L

TERMINAL AND CONNECTOR INSPECTION  essipacs

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] NnoTE

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  eperescs

1. Check CAN BUS resistance
1) IG Key "OFF", Engine "OFF".
2) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 1)
3) Disconnect ECM connector and TCM connector.

4) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 2)
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DTC TROUBLESHOOTING PROCEDURES FLB -537

Specification :
Both ECM and Resistor connected : 60 + 3Q (Test 1)
ECM connector disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?
YES

Go to "2.Check short to ground in CAN BUS" as follows.

Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-
fication of Vehicle Repair".

120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity" as follows.

Infinite Q for both conditions(disconnected, connected) :Repair open in CAN communication circuit between
DLC terminal and I/P junction box.

2. Check short to ground in CAN BUS
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.
3) Check continuity between DLC terminal 3 and chassis ground. (CAN High)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN Low)

Specification : Discontinuity ( Infinite Q )

5) Is measured resistance within the specification?
YES

Go to "3. Check short to battery in CAN BUS" as follows.

Repair short to ground in circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM 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 measured resistance within the specification with both connector disconnected?

=S
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FLB -538 FUEL SYSTEM

Go to"4. Check CAN BUS continuity" as follows.

Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) 1G Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.

3) Check continuity between DLC terminal 3 and CAN High terminal of each module.
[ CAN High terminal ] ECM connector terminal 84, TCM connector terminal 3.

4) Check continuity between DLC terminal 11 and CAN Low terminal of each module.
[ CAN Low terminal ] ECM connector terminal 83, TCM connector terminal 36.

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
YES
Go to "Component Inspection”.

Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  e7ssrse1

1. IG Key "OFF", Engine "OFF".

2. Connect 2 channel scope to DLC terminal 3(CAN High) and terminal 11.(CAN Low)
3. IG Key "ON" after connecting only ECM to CAN BUS.

4. 1G Key "ON" after connecting only TCM to CAN BUS.

Specification : At IG Key "ON".
Different from "Signal Waveform &amp; Data", if 1) both CAN High and LOW signal are fixed at 2.5 V or 2) HIGH
and LOW signal are fixed at 3.5 V and 1.5 V, respectively, it is due to communication error between modules.
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DTC TROUBLESHOOTING PROCEDURES FLB -539
At 8.5V m - 8.5 v
3. CAN High S s :
11. CAN Il_gow = ; SOF B|t
M 10
| ]
8|7|/6(5|4|3|2
16(15(14|13|12{11|10| 9
_,—1 = J J:L

4 l_ﬁ Izoonl |cuns| |HEHO| |RECD| |HEHU|

CAN communication waveform|

SLDF27634L

5. Does correct waveform generate from each module?

M=)

Go to "Verification of Vehicle Repair".

Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  earpzicr

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 U0416 ABNORMAL TORQUE RISE REQUEST FROM TCS

COMPONENT LOCATION  ecsezra

Refer to DTC U0122.

GENERAL DESCRIPTION  eraccase

Refer to DTC U0122.

DTC DESCRIPTION  essszca

U0416 is set when ECM detects the signal requires abnormal torque increase from ECM for more than 0.5 sec. Checking

CAN communication line or TCS module is required.

DTC DETECTING CONDITION  ezoe2008

Item Detecting Condition Possible Cause
DTC Strategy e Signal monitoring
Enable Conditions ¢ |G Key "ON"
ThresholdValue ¢ Abnormal torque increase request from TCS.
DiagnosticTime « 0.5 sec. * CANBUS
e CAN communication module
Fuel Cut NO component
EGR Off NO
Fail Safe
Fuel Limit NO
MIL OFF

SPECIFICATION  eso78r79

DIGITAL "0" DIGITAL "1"( BUS IDLE ) CAN Communication Line
Communica- Resistance
tion Format i
HIGH LOW HIGH LOW Inside of ECm | Inside of I/P
junction box
CAN 2.0B 3.5V 1.5V 2.5V 2.5V 120Q (20 ) | 120Q (20 )

SCHEMATIC DIAGRAM  ecessrss

Refer to DTC U0122.

WWW.DIGITALKHODRO.COM
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DTC TROUBLESHOOTING PROCEDURES FLB -541

SIGNAL WAVEFORM AND DATA  esr7reee

at 8.5 v m - 8.5 v Monitoring CAN HIGH and LOW simultaneously is important in
T SOF Bit T : : monitoring CAN communication waveform. When CAN HIGH

signal rise to 3.5V and LOW signal drops to 1.5V - voltage
difference between HIGH and LOW signal is 2V - at BUS IDLE
state(DIGITAL "1") whose reference voltage is 2.5V, "0" is
recognized. Besides, comparing HIGH and LOW signal if
opposite waveform is detected with the reference voltage of
T _ Do el : 2.5V, Check if current cam signal transfers correctly.
""" s E W T EIG T il Continuous "0"signal above 6BIT means the occurence of error
------ e R - (R Ml in CAN communication. 1BIT is easily distinguished as
...... et BT OSSO S calculating the time when "SOF"(START OF FRAME) which
BUS IDLE o notifies the start of frame occurs. Check if "0"signal above 6BIT
is detected continuously when monitoring CAN communication

l_ﬁ Izoonl |cuns | |HEHO| |RECD| |HEHU| waveform.

CAN communication waveform]

SUNFL7718L

TERMINAL AND CONNECTOR INSPECTION  eospsieo

Refer to DTC U0122.

SIGNAL CIRCUIT INSPECTION  Eeaiescas

1. Check CAN BUS resistance
1) IG Key "OFF", Engine "OFF".
2) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 1)
3) Disconnect ECM connector and TCM connector.

4) Measure the resistance between DLC terminal 3 and terminal 11. (TEST 2)

Specification :
Both ECM and Resistor connected : 60 + 3Q (Test 1)
ECM connector disconnected : 120 + 3Q (Test 2)

5) Is CAN BUS resistance within the specification?
YES

Go to "2.Check short to ground in CAN BUS" as follows.

Below 10Q for both conditions(disconnected, connected) : Repair short between CAN BUS and go to "Veri-
fication of Vehicle Repair".

120Q for both conditions(disconnected, connected) : Go to "4. Check CAN BUS continuity" as follows.

Infinite Q for both conditions(disconnected, connected) :Repair open in CAN communication circuit between
DLC terminal and I/P junction box.

2. Check short to ground in CAN BUS

1) IG Key "OFF", Engine "OFF".
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FLB -542 FUEL SYSTEM

2) Disconnect ECM connector and TCM connector.
3) Check continuity between DLC terminal 3 and chassis ground. (CAN High)

4) Check continuity between DLC terminal 11 and chassis ground. (CAN Low)

Specification : Discontinuity ( Infinite Q )

5) Is measured resistance within the specification?
YES

Go to "3. Check short to battery in CAN BUS" as follows.

Repair short to ground in circuit and go to "Verification of Vehicle Repair".
3. Check short to battery in CAN BUS
1) IG Key "OFF", Engine "OFF".
2) Disconnect ECM 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 measured resistance within the specification with both connector disconnected?
YES

Go to"4. Check CAN BUS continuity" as follows.

Repair short to battery and go to "Verification of Vehicle Repair".
4. Check CAN BUS continuity
1) 1G Key "OFF", Engine "OFF".
2) Disconnect ECM connector and TCM connector.

3) Check continuity between DLC terminal 3 and CAN High terminal of each module.
[ CAN High terminal ] ECM connector terminal 84, TCM connector terminal 3.

4) Check continuity between DLC terminal 11 and CAN Low terminal of each module.
[ CAN Low terminal ] ECM connector terminal 83, TCM connector terminal 36.

Specification : Continuity(below 1.0Q )

5) Is the measured resistance within the specification?
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DTC TROUBLESHOOTING PROCEDURES FLB -543

YES
Go to "Component Inspection”.

Repair open in CAN BUS and go to "Verification of Vehicle Repair".

COMPONENT INSPECTION  ercssaca

1. 1G Key "OFF", Engine "OFF".

2. Connect 2 channel scope to DLC terminal 3(CAN High) and terminal 11.(CAN Low)
3. IG Key "ON" after connecting only ECM to CAN BUS.

4. |G Key "ON" after connecting only TCM to CAN BUS.

Specification : At IG Key "ON".
Different from "Signal Waveform &amp; Data", if 1) both CAN High and LOW signal are fixed at 2.5 V or 2) HIGH
and LOW signal are fixed at 3.5 V and 1.5V, respectively, it is due to communication error between modules.

At aﬁu m -aﬁu

3. CAN High P
11. CAN Low Y Y ST o SOFBlt
w0 Codgiuh) dilalin g g s UL bt
| T | e
8|7|6[(5|4|13|2
16(15|14(13|12|11/10| 9 : ! t
— 7 = : WA
[T

e i ; ...... .
L @ |zoon| |cuns| |nEn0| |RECD| |r1EHU|

CAN communication waveform|

SLDF27634L

5. Does correct waveform generate from each module?
YES

Go to "Verification of Vehicle Repair".

Replace the module which generates poor communication waveform, and go to "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esss1ss7

Refer to DTC U0122.
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FUEL SYSTEM

FUEL DELIVERY
SYSTEM-DIESEL

COMPONENT LOCATION  erscsecr

1. Injector

2. High Pressure Fuel Pump

3. Common Rail

4. High Pressure Pipe (Injector <~ Common Rail)

5. High Pressure Pipe (Common Rail <— High Pressure Fuel Pump)

WWW.DIGITALKHODRO.COM

6. Fuel Filter

7. Fuel Tank

8. Fuel Sender

9. Fuel Filler Hose
10. Levelivg Hose

SLDFL6139L
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FUEL DELIVERY SYSTEM-DIESEL FLB -545

/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.

» Itisnotrecommended to removetheinjectors
without any notice.
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FLB -546 FUEL SYSTEM

SCHEMATIC DIAGRAM  esarsroe

Rail Pressure
Regulator Valve

,@\ %\Common Rail ,@\

S
NN

=l

o ©
0) ©
High Pressure ‘ Injector
Pump Fuel Pressure

t Regulator Valve

(]
Fuel Filter
U@] °

Fuel Tank
(

Low Pressure Fuel Pump
(or Fuel Sender)

—

|:I High Pressure Fuel Line
m Low Pressure Fuel Line

Fuel Return Line

SLDFL6140L

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FUEL DELIVERY SYSTEM-DIESEL FLB -547

e LOW PRESSURE FUEL SYSTEM COMPONENTS

FUEL PUMP

The fuel pump is either an electric fuel pump(located in
fuel tank) with pre-filter, or a gear-type fuel pump(involved
in high pressure 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.

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.

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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FLB -548 FUEL SYSTEM

FUEL TANK 7. Disconnect the fuel filler hose (A) and the leveling
hose (B).

R E M OVA L E88E3540

1. Turn ignition switch off.

2. Remove the second seat (Refer to "BD" group in this
WORKSHOP MANUAL).

3. Open the service cover (A).

SLDFL6143L

8. Remove the fuel tank band mounting bolts (A) and
remove the fuel tank from the vehicle.

SLDFL6141L

4. Disconnect the fuel sender connector (A), the fuel
feed tube quick-connector (B) and the return tube
quick - connector (C).

SLDFL6144L

INSTALLATION  esasrrs2

1. Install the fuel tank according to the reverse order of
"REMOVAL" procedure.

SLDFL6142L

5. Liftthe vehicle and remove the mufflers passing under
the fuel tank (Refer to group "EM" in this WORKSHOP
MANUAL).

6. Supportthe fuel tank with a jack and remove the brake
line mounting bolts (LH  RH).
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FUEL DELIVERY SYSTEM-DIESEL FLB -549

FUEL SENDER 5. Remove the fuel sender assembly after remov-
ing the fuel sender plate cover (E) with SST

(N0.:09310-2B100).

REMOVAL E224BEF3

1. Turn ignition switch off.

2. Remove the second seat (Refer to "BD" group in this
WORKSHOP MANUAL).

3. Open the service cover (A).
Fuel Sender

SLDFL6146L

INSTALLATION  escoron

1. Install the fuel pump assembly according to the re-
verse order of "Removal" procedure.

g oL Fuel sender plate cover tightening: 60.0 ~ 70.0N:m

6.1 ~ 7.1kgf-m, 44.3 ~ 51.6Ibf-ft
4. Disconnect the fuel sender connector (A), the fuel ( grm )

feed tube quick-connector (B), the return tube quick
- connector (C) and the suction hose (D).

=

SLDFL6145L
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FUEL SYSTEM

FUEL FILTER

COMPONENTS  eceseons

1. Fuel Filter

2. Heater

3. Water Sensor
4. Thermostat

WWW.DIGITALKHODRO.COM

5. Nipple (From Fuel Tank)

6. Nipple (To High Pressure Fuel Pump)
7. Priming pump

8. Air plug (for service)

SLDFL6147L
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FUEL DELIVERY SYSTEM-DIESEL FLB -551

REMOVAL  eirsom08 -i CAUTION

1. Turn ignition switch off. Cover the hose connection with the shop towel
to prevent splashing of fuel caused by residual
2. Disconnect the thermostat connector (A), the water pressure in the fuel line.

sensor connector (B) and the heater connector (C).
4. Unscrew the two mounting nuts (C) and remove the
fuel filter.

INSTALLATION  easirrsp

1. Install the fuel filter according to the reverse order of
"REMOVAL" procedure.

SLDFL6148L

3. Disconnet the outlet hose (A) and the inlet hose (B).

SLDFL6149L
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FUEL SYSTEM

HIGH PRESSURE FUEL PUMP

DESCRIPTION  eezorsss
The high-pressure pump is the interface between the low
pressure and the high-pressure stages. Under all oper-
ating conditions, it is responsible for providing adequate
high-pressure fuel through out the vehicle’'s complete
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 continually generates
the system pressure as needed in the high-pressure
accumulator (common rail). This means therefore, that in
contrast to conventional systems, the fuel does not have
to be specially compressed for each individual injection
process.

REMOVAL

E6FAF7B7

€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 removetheinjectors
without any notice.

1. Turn ignition switch off.

2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds.

3.  Remove the intake manifold. (Refer to the group "EM"
in this WORKSHOP MANUAL).

4. Remove the high pressure pipe (A) connecting high
pressure fuel pump and common rail.

SLDFL6150L

WWW.DIGITALKHODRO.COM

10.

Disconnect the fuel pressure regulator valve connec-
tor (B).

Remove the oil gage guide.

Disconnect the feed tube (A) and the return tube (B).

///</
D

N

=

X
)

/5
24

A

SLDFL6151L

Unscrew the three high pressure fuel pump mounting
bolts (C).

Remove the drive belt (Refer to the group "EM" in this
WORKSHOP MANUAL).

Turn the crankshaft pulley and align its groove with
timing mark "T" of the timing chain cover.
(NO.1 cylinder compression TDC position.)

SLDFL6152L
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11. Remove the idler (A) and the timing chain cover plug

(B).

I

7 QS '3'\%
R

o}'/
0 y Wﬁ"

@I

SSAFL6162L

12. Remove the high pressure fuel pump sprocket nut (C)
after fixing the crank shaft.

13. Install the high pressure fuel pump sprocket stopper
(A) (SST No.: 09331-2A000) with rotating it clockwise.

SLDFL6157L

14. Install the high pressure fuel pump remover (SST
No0.:09331-2A000) (A) with three mounting bolts (B).

=\
e

WWW.DIGITALKHODRO.COM

SSAFL6164L

15. Fix the high pressure fuel pump remover (SST
No0.:09331-2A000) (A) and sprocket stopper (C) with
two fixing bolts (D).

16. Rotate the bolt (E) of the high pressure fuel pump
remover (SST No.:09331-2A000) (A) clockwise till the
high pressure fuel pump is pushed out.

Fuel Pressure
Regulator Valve

A : To Fuel Tank (Return Line)
B : From Fuel Tank (Via fuel filter)
C : To Common Rail

SSAFL6160L

INSTALLATION

E78DBF7E

1. Install the high pressure fuel pump according to the
reverse order of "REMOVAL" procedure.

[LI|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).

ltem Dimension SST No.
Flange Nut (HP .
Pump Side) 14 mm (0.551 in) 09314-27110
Flange Nut
(Common Rail | 17 mm (0.669 in) 09314-27120
Side)

- High pressure fuel pump installation bolts: 14.7 ~
19.6 N-m (1.5 ~ 2.0 kgf-m, 10.9 ~ 14.5 Ibf-ft)

- High pressure pipe flange nuts (Common Rail
~ High Pressure Fuel Pump):
24.5 ~ 28.4 N-m (2.5 ~ 2.9 kgf-m, 18.1 ~ 20.1 Ibf-ft)
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COMMON RAIL

DESCRIPTION  ezearaie
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

EB8404D3

€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. Turn ignition switch to OFF position.

2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds.

WWW.DIGITALKHODRO.COM

3. Disconnect the rail pressure sensor connector (A).

N J GG
4 4\
0

~e:

SLDFL6153L

4. Disconnectthe rail pressure regulator valve connector

(B).

5.  Remove the high pressure pipe (C) connecting injec-
tors and the common rail.

6. Remove the high pressure pipe (D) connecting the
high pressure fuel pump and and the common rail.

7. Remove the intake manifold (Refer to the group "EM"
in this WORKSHOP MANUAL).

8. Unscrew the common rail mounting bolts (A) and the
remove the common rail (B).

SLDFL6154L
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INSTALLATION  ecrepss2

1.

Install the common rail 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
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 installation bolts: 14.7 ~ 21.6 N-m
(1.5 ~ 2.2 kgf-m, 10.9 ~ 15.9 Ibf-ft)

- High pressure pipe flange nuts (Injectors
-~ Common Rail):
245 ~28.4 N'm (2.5 ~ 2.9 kgf-m, 18.1 ~ 20.1 Ibf-ft)

- High pressure pipe flange nuts (Common
Rail « HP Pump):
245 ~ 28.4 N-m (2.5 ~ 2.9 kgf-m, 18.1 ~ 20.1 Ibf-ft)

WWW.DIGITALKHODRO.COM
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INJECTOR REMOVAL  essosacr
DESCRIPTION  eesososo € WARNING

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.

COMPONENTS

<— Injector connector

Return line

Fuel inlet

SSAFL6169L

WWW.DIGITALKHODRO.COM

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.

» Itisnotrecommendedto removetheinjectors
without any notice.

1. Turn ignition switch to OFF position.

2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds.

3. Disconnect the injector connector (A).

SSAFL6170L

€3 WARNING

* Plugs must be installed and/or uninstalled
only with the ignition switch turned OFF.

» Do not extremely bend or squeeze the cable,
do not bring them in contact with sharp
edges, and also secure cables against vibra-
tions.
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4. Disconnect the high pressure pipe (A) connecting the
injectors with the common rail.

SLDFL6155L

5. After removing the clip (B), disconnect the retun hose
(C) from the injectors and unscrew the clamp tighten-
ing bolt (D).

SSAFL6172L

6. Pull the injector assembly.

/1% CAUTION

When pulling the injector, pull the injector upright
so that the nozzle needle cannot be scratched or
damaged.

NOTE

When the injector is stuck on cylinder head, pull it out
with SST (SST No.: 09351-4A300).

WWW.DIGITALKHODRO.COM

INSTALLATION  eeeerros

1.

Install the injector according to the reverse order of
REMOVAL procedure.

NOTE

When installing the injector, MUST REPLACE the
O-ring (A) and apply a grease to that.

EFQGO089A

(LI NOTE

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).

ltem Dimension SST No.

Flange Nut

(Injector Side) | 14 ™M (0-55Lin) | 09314-27110

Flange Nut
(Common Rail | 17 mm (0.669in) | 09314-27120
Side)

- Injector clamp installation bolts: 28.4 ~ 30.4 N-m
(2.9 ~ 3.1 kgf-m, 21 ~ 22.4 Ibf-ft)

- High pressure pipe flange nuts (Injectors
-~ Common Rail):
24.5 ~ 28.4 N-m(2.5 ~ 2.9 kgf-m, 18.1 ~ 20.1 Ibf-ft)
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REPLACEMENT  essecrre

/1% CAUTION

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

1. Replace the injector with a new one according to the
"REMOVAL" and "INSTALLATION" procedures.

2. Connect a scan tool to Data Link Connector (DLC)
and turn ignition switch on.

3. Select "ENGINE CONTROL".

| KIAa VEHICLE DIAGHOSIS
MODEL : CERATO

Aa1. SYSTEHM OUERVIEW

A3. AUTOMATIC TRANSAXLE
B4. ANTI-LOCK BRAKE SYSTEH
B3. SRE-AIRBAG

B5. IMHOBILIZER

AY. CODE SAVING

SLDFL6120L

4. Select"AUTO SELECTION MODE" or "MANUAL SE-
LECTION MODE".

KIA VEHICLE DIAGNOSIS
MODEL : CERATO

SYSTEM : ENGINE CONTROL

#81. AUTO SEARCHING HMODE

B2. HANUAL SELECTION HMODE

SLDFL6121L

5. Select "1.6L VGT DIESEL" in case of "MANUAL SE-
LECTION MODE".

WWW.DIGITALKHODRO.COM

6. Select "INJECTOR CORRECTION".

1

. KIa VEHICLE DIAGHMOSIS L

MODEL

a1.
BZ.
a3.
B84,
a5.
6.
a7.

SYSTEM :

A8. INJECTOR CORRECTION

. CERATO

2886

ENGINE CONTROL
DIAGHNOSTIC TROUBLE CODES
CURRENT DATA

DUAL DISPLAY

FLIGHT RECORD

ACTUATION TEST

SIMU-SCAN

ECU INFORHATION

SLDFL6122L

7. Press "ENTER" key.

* CONDITION: IG. EEY ON{ENGINE STOF)

1. IF THE INJ. I3 CHANGED, THE INJI.
CORRECTION FUNC SHOULD BE PERFORM
TO CONTROL THE NOR.FUEL INJ.

2. TO INPUT THE INJECTOR NUMBER, PRESS
SHIFT EEY AND SELECT THE CYL. BY
ARBROW EEY AT THE SAME TIME. AND
INPUT THE INJ. DATA BY [F1]~[F&G].

DIGIT EEY. PRESS [ENTER].

3. AFTER COMFPLETE, TURN THE IG. EEY OFF
AND CHECK THE 3YSTEM AFTER 10 SEC.

SSAFL6127L

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FUEL DELIVERY SYSTEM-DIESEL FLB -559

8. Input the injector data (7 digit) written on the top of INSPECTION  ess0s747
each inejctor with function keys ([F1] ~ [F6]) and num-
ber keys. USING HI-SCAN(PRO)

+ COMPRESSION TEST
+ IDLE SPEED COMPARISON
INJECTOR 1 Eﬁﬁﬂﬁﬁﬂ * INJECT QUANTITY COMPARISON

INJECTOR 2| AAARAAA TEST PROCEDURE
INJECTOR 3| AAAAAAA

1. Connect Hi-Scan(Pro) and select "Vehicle" and "En-
INJECTOR 4| AAAAAAA gine Test Function".

2. Information for ECM version is displayed as below.
= SELECT THE CYLINDER BY SHIFT+ARROW

KEY AND INPUT THE DaTA BY FI~F6
KEY AND PRESS [ENTER1 KEY.

[aBCD | [EFGH| | 1JKL| [MNoOP | [QR-U]| [uy-2Z | SYSTEM IMFORMATION
PIN : sokdekk = doknden

SIW © sxsssronn

This function is available

If you ready, press [ENTER].

1.7. COMPRESSION TEST

INJECTOR 1 Eﬁﬁﬂﬁﬁﬂ

INJECTOR 2| AAAAAAA

INJECTOR 3 ARARAAA

INJECTOR 4 AARAAAA

<Available system>

WRITING COMPLETE 1.7. COMPRESSION TEST

SYSTEM IMFORMATION

[aBCD | |[EFGH| | 1JKL| [MNOP | [QR-U| [uy-2Z| :\';‘v
EFQG112A
|
M NOTE Not all ECM version support

When "WRITING FAIL" is displayed on the scan tool, :?is f””Ctign ENTER
input injector data (7 digits) of each cylinder into a new you ready, press [ I
ECM again as prior procedure.

<Not available system>

SLDFL6158L
INJECTOR 1 Eﬁﬁﬂﬁﬁﬁ

INJECTOR 2 ARRARAA

INJECTOR 3 AAARAAA

INJECTOR 4 AARAAAA

WRITING FAIL

[aBcD | [EFGH| [1JKL] [MNOP| [QR-U] [uw-2Z]

EFQG113A
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FLB -560 FUEL SYSTEM

3. After pressing "[ENTER]", select "COMPRESSION 5. Press "ANAL" and the test result is appeared.
TEST" mode and press "[ENTER]".

7.1 COMPRESSION TEST

1.7. COMPRESSION TEST

Cylinder engine speed(RPM)

02. IDLE SPEED COMPARISON #1 #2 #3 #4

03. INJECT. QUANTITY COMPARISON 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

LFIF660D ANAL Q )

4. Set the test condition described as below screen and
then, crank engine. When engine stop message be- When the stop message appear, stop cranking.
ing appeared, stop cranking.

LFIF660F

7.1. COMPRESSION TEST [G NOTE
During cranking engine does not start.

This test is used for detecting
cylinder specific engine speed

without injection.
*Test condition 7.1 COMPRESSION TEST
- Shift lever :PorN . .
- Engine - Stop (IGN. ON) Cylinder engine speed(RPM)
- Electrical Load : OFF
If you ready, now cranking, and stop 5 #2 # #4
cranking when stop message appear on 356 355 355 355
the screen. Press [ENTER]. 356 356 357 356
356 356 356 355
356 356 356 356
LFIF660E 357 356 355 356
356 355 355 355
355 356 355 355
N
< > AVG HELP
( >

Data scanning button

LFIF660G
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FLB -561

LFIF660H

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. IR 355
# cvL. N 355
#3 cvL. NN 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
7. Afterpressing "ESC", select "IDLE SPEED COMPAR-
ISON" and press "[ENTER]".
8. Set the test condition described as below screen and

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].

WWW.DIGITALKHODRO.COM

LFIF660J

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
1
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

LFIF660K
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FUEL SYSTEM

10. Press "AVG" and the data average of each cylinder is

appeared.

Press "HELP" and description of the data is appeared.

Cylinder engine speed(RPM)
Speed(RPM) 650 700 750 800 AVG.
# cvL. I 793
#2 cy.. I 800
#3 cvL. NI 753
#cv. 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 "INJECTOR QUANTITY

COMPARISON" and press "[ENTER]".

12. Set the test condition described as below screen and

press "[ENTER]".

7.3 INJECT. QUANTITY COMPARISON

This test is used for detecting
cylinder specific quantity with
individual energizing of injector.
(Cylinder balancing function is
activated.)
* Test condition

- Compression test : Normal

- Shift lever :PorN

- Engine :ldle

- Electrical Load : OFF

If you ready, Press [ENTER].

WWW.DIGITALKHODRO.COM

LFIF6600

sating injection quantity is appeared.

13. The data od each cylinder about RPM and compen-

7.3 INJECT. QUANTITY COMPARISON
Eng. Speed(RPM) Injection quantity(mm3)
#1 #2 | #3 | #4 | #1 #2 #3 #4
792 | 800 | 758 | 774 | 40 | -29 | -28 |-24
788 | 798 | 760 | 774 | 40 |-29 | -27 |-24
794 | 802 | 758 | 776 | 40 |-29 | -27 |-24
792 | 798 | 758 | 774 | 40 |-28 | -27 |-24
788 | 798 | 758 | 772 | 40 |-28 | -26 |-24
794 | 802 | 758 | 772 | 40 |-28 | -28 |-25
790 | 798 | 754 | 770 | 40 |-29 | -28 |-25
Analyze the test result.
ANAL
Cylinder engine speed(RPM)
Speed(RPM) 650 700 750 800 AVG
#1 cy.. N 791
#2 cvL. I 799
#3 cy.. RN 757
#cy.. TIINEEEE 773
Quant.(mm? -4 -2 0 2 AVG
smoove | — &
#2 CYL. [ ] i 2.8
#3 CYL. [ ] P27
#4 CYL. [ {23
PREV | ([ HELP )
<Abnormal state>
LFIF660P
14. Press "HELP" and description of the data is displayed

as below.

7.3 INJECT. QUANTITY COMPARISON

*The positive correction value:
->The fuel injection of the cylinder

is less than that of other cylinder.
*The negative correction value:
->The fuel injection of the cylinder

is more than that of other cylinder.
*Extreme correction value identifies a

problematic injector.

After replacinga injector with new one,
reset & confirm the engine condition.

LFIF660R
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FUEL DELIVERY SYSTEM-DIESEL FLB -563

15. Replace the default injector, and then repeat previous
test modes to check if the injector is normal.

COMPONENT INSPECTION
1. Turn ignition switch "OFF".
2. Disconnect injector connector.

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

Resistance : 0.215 ~ 0.295Q [20 ~70 (68 ~ 158 )]
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