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General Information FL-3

General Information

Specification

Fuel Delivery Systemsensor circuits

Items Specification
Fuel Injection System Type Common Rail Direct Injection (CRDI)
Fuel Return System Type Return type

Fuel Pressure

Max. Pressure

1,600 bar

Fuel Tank Capacity 78 lit. (20.6 U.S.gal., 17.2 Imp.gal.)
Fuel Filter Type High pressure type (Built in engine room)
Type Mechanical, Plunger Pumping Type
High Pressure Fuel Pump
Driven by Timing chain
Type Electrical, in-tank type
Low Pressure Fuel Pump
Driven by Electric motor

Sensors

Mass Air Flow Sensor (MAFS)

> Type: Hot-Film Type
> Specification

Intake Air Temperature Sensor (IATS) #1 [Built In
MAFS]

> Type: Thermistor type
[> Specification

* At intake air temperature = 20°C(68°F) Temperature [C('F)] Resistance(k%)

Air Flow (kg/h) Frequency (kHz) -40(-40) 35.14 ~ 43.76
8.0 1.94 ~1.96 -20(-4) 12.66 ~ 15.12
10.0 1.98 ~ 1.99 0(32) 5.12 ~ 5.89
15.0 2.06 ~2.07 20(68) 2.29 ~2.55
75.0 2.72~275 40(104) 1.10~1.24
160.0 3.36 ~ 3.41 60(140) 0.57 ~ 0.65
310.0 4.44 ~ 453 80(176) 0.31 ~0.37
640.0 7.66 ~ 8.01
800.0 10.13 ~11.17 Boost Pressure Sensor (BPS)

* At intake air temperature =

-15C(5°F) or 80°C(176°F)
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> Type: Piezo-resistive pressure sensor type
> Specification

Air Flow (kg/h) Frequency (kHz)
Pressure (kPa) Output Voltage (V)

10.0 1.97 ~1.99

32.5 0.5
75.0 271 ~276

70.0 1.02 ~1.17
160.0 3.34 ~ 3.43

140.0 213 ~2.28
310.0 4.39 ~4.58

210.0 3.25~3.40

270.0 420 ~4.35

284.0 4.5
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021- 62 99 92 92

Fuel System

Intake Air Temperature Sensor (IATS) #2 [Built In BPS]

> Type: Thermistor type
> Specification

Crankshaft Position Sensor (CKPS)
> Type: Magnetic field sensitive type

> Specification

Temperature [C('F)] Resistance(k%) Items Specification
-40(-40) 40.93 ~ 48.35 Coil Resistance (Q) 774 ~ 946 [20C(68°F)]
-20(-4) 13.89 ~ 16.03 Air Gap (mm) 05~15
0(32) 5.38 ~ 6.09
20(68) 2.31~ 257 Rail Pressure Sensor (RPS)
40(104) 1.08 ~ 1.21 > Type: Piezo-resistive pressure sensor type
60(140) 0.54 ~ 0.62 > Specification
80(176) 0.99 ~ 0.34 Condition Rail (;:)raers)sure Outpu(:,\)loltage
Idle 200 ~ 300 09~12
Engine Coolant Temperature Sensor (ECTS) 3,000 rpm 450 ~ 650 15~19

> Type: Thermistor type
> Specification

Temperature [C('F)] Resistance(k%)
-40(-40) 48.14
-20(-4) 14.13 ~ 16.83
0(32) 579
20(68) 2.31 ~ 2,59
40(104) 1.15
60(140) 0.59
80(176) 0.32

Camshaft Position Sensor (CMPS)

> Type: Hall effect type
> Specification

Level Output Pulse (V)

High 5

Low 0

Item Specification
Air Gap (mm) 05~15

WWW.DIGITALKHODRO.COM

Fuel Temperature Sensor (FTS)

> Type: Thermistor type

[> Specification

Temperature [ C(°F)] Resistance(k%)
-10(14) 8.64 ~ 10.15
20(68) 2.35 ~ 2.65
80(176) 0.31~0.33

120(248) 0.11 ~0.12
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FL-5

Lambda Sensor

> Type: Zirconia (ZrO2) Type

> Specification
[Pumping Current]

A Value (A/F Ratio) Pumping Current (A)

0.65 2.2

0.7 -1.8

0.8 -1.1

0.9 -0.5

1.01 0

1.18 0.33

1.43 0.67

1.7 0.94

242 1.38

Air (Atmosphere) 2.54

[Heater Resistance]
Temperature [ C(°F)] Heater Resistance (Q)
20(68) 24~40

Accelerator Position Sensor (APS)

> Type: Potentiometer type
[> Specification

Output Voltage(V) [Vref = 5.0V]

Pedal Position

Exhaust Gas Temperature Sensor (EGTS) #2 For CPF

[with CPF]
> Type: Thermistor type
> Specification

Temperature [C('F)] Resistance(k®)
100(212) 289.0 ~481.0
300(572) 5.30 ~ 6.61

600(1,112) 0.35 ~ 0.38
900(1,652) 0.08 ~ 0.09

Differential Pressure Sensor (DPS) [With CPF]

> Type: Piezo-electricity type

> Specification: Vout = (4.5-1.0)/ 100 * AP + 1.0 (V)

APS1 APS2
Released 0.7~0.8 0.275 ~ 0.475
Fully depressed 3.8~44 1.75~2.35

Differe"t::;' (T(Le:;s”'e [“ 1 output voltage (v)
0 1
10 1.35
20 17
30 2.05
40 24
50 2.75
60 3.1
70 3.45
80 3.8
90 4.15

100 45

Exhaust Gas Temperature Sensor (EGTS) #1 For VGT

[With CPF]
> Type: Thermistor type
> Specification

Water Sensor
> Specification

Item

Specification

Warning Level (cc)

53 ~ 63

Temperature [C('F)] Resistance(k%)
100(212) 289.0 ~481.0
300(572) 5.30 ~ 6.61

600(1,112) 0.35~ 0.38
900(1,652) 0.08 ~ 0.09
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FL-6 Fuel System

Actuators Variable Swirl Control Actuator

Injector > Type: Motor driven (including Position Sensor)

> Number: 6 > Specification

> Type: Piezo injector [Motor]

> Specification Item Specification

Items Specification Coil Resistance (Q) 3.4 ~4.4Q1[207C(68°F)]
Component Resistance(k?)| 150 ~ 250 [20°C(68°F)] [Position Sensor]
Operating Voltage (V) 100 ~ 200 Item Specification
Coil Resistance (Q) 3.44 ~ 5.16kR [20°C(68°F)]

Fuel Pressure Regulator Valve

> Specification

Electric VGT Control Actuator
Item Specification

> Type: DC motor driven
Coil Resistance (Q) 2.9 ~3.15Q[20°C(68°F)]

Rail Pressure Regulator Valve
> Specification

Items Specification

Coil Resistance (Q) 3.42 ~ 3.78Q [20C(68°F)]
Operating Current (A) 0~17

Electric EGR Control Valve

> Type: Linear solenoid type
> Specification

Item Specification

Coil Resistance (Q) 7.3 ~8.30Q0[20C(68°F)]

Throttle Control Actuator [With CPF]

> Type: Duty control motor type
> Specification

Duty (%) Throttel Valve Position
5 Open
5~ 94 Normal operation
(Partialy open in proportion to duty value)
94 Closed
94 ~ 95 Maintaining the last valid position
95 ~ 97 Fully closed
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Service Standard
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FL-7

Items Specification
A/CON OFF Neutral,N,P-range 720 £ 100rpm
Basic Idle rpm D-range 720 = 100rpm
(After warm up) Neutral,N,P-range 720 + 100rpm
A/CON ON
D-range 720 £ 100rpm
Tightening Torques
Engine Control System
Item Kgf.m N.m Ib-ft
ECM installation bolts 08~1.2 7.8 ~11.8 58 ~8.7
ECM bracket installation bolts/nuts 04~0.6 39~59 29~43
Mass air flow sensor clamp installation screw 0.3~0.5 29~49 22~36
Mass air flow sensor installation bolts 04~0.6 39~59 29~43
Boost pressure sensor installation bolts 0.7 ~11 6.9 ~10.8 51~8.0
Engine coolant temperature sensor installation 40~55 39.2 ~54.0 28.9 ~39.8
Camshaft position sensor installation bolt 1.0~12 9.8 ~11.8 7.2~8.7
Crankshaft position sensor installation bolt 1.0~-1.2 9.8 ~11.8 7.2~87
Lambda sensor installation 4.0~6.0 39.2 ~58.9 28.9 ~43.4
Exhaust gas temperature sensor (For CPF) installation 4.0~5.0 39.2 ~49.1 28.9 ~ 36.2
Exhaust gas temperature sensor (For VGT) installation 4.0~5.0 39.2 ~491 28.9 ~ 36.2
Differential pressure sensor bracket installation bolt 04~0.6 3.9~59 29~43
Throttle control actuator [With CPF] installation nuts 1.0~-1.2 9.8 ~11.8 7.2~87
El;actric EGR control valve installation bolts (Valve <> EGR Cool- 20~27 19.6 ~ 26.5 145~ 195
Electric EGR control valve installation nuts (Valve < EGR Pipe) 3.0~35 294~ 343 21.7~253
Variable swirl control actuator installation bolts 1.0~1.2 9.8 ~11.8 7.2~8.7
Variable swirl control actuator bracket installation bolts 1.0~1.2 9.8 ~11.8 7.2~8.7
Glow control module installation bolts 0.7~11 6.9 ~10.8 51~8.0
Glow plug installation 0.8~11 7.8 ~10.8 5.8~8.0
Fuel Delivery System
Item Kgf.m N.m Ib-ft
Fuel tank band installation nuts 40~55 39.2 ~54.0 28.9 ~ 39.8
Accelerator pedal module installation nuts 09~14 8.8 ~13.7 6.5~10.1
Fuel pump installation bolts 0.2~0.3 20~29 14~22
Sub fuel sender installation bolts 02~0.3 20~29 14~22
Injector clamp installation bolt 25~27 245~ 26.5 18.1 ~19.5
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FL-8 Fuel System
Item Kgf.m N.m Ib-ft
High pressure fuel pump installation bolts 25~35 245~ 343 18.1 ~25.3
Common rail [Bank 1] installation bolts 20~27 19.6 ~ 26.5 14.5~19.5
Common rail [Bank 2] installation bolts 20~27 19.6 ~ 26.5 14.5~19.5
High pressure f.uel pipe installation nut (High pressure fuel pump 25~29 245~ 284 181~ 210
< Common Rail)
High pressure fuel pipe installation nut (Common Rail <> Injector) 25~29 245~ 28.4 18.1 ~21.0
High pressur.e fuel pipe installation nut (Common Rail [Bank 1] < 25~29 245~ 284 18.1 ~21.0
Common Rail [Bank 2])
High pressure fuel pipe clamp installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7
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General Information FL-9

Special Service Tools

Tool (Number and name) lllustration Application

09351-4A300
Injector Remover

Removing the injector

09314-3A000 Installing the high pressure fuel pipe
Torque Wrench Socket (17mm)

("“.

09331-3A000
High Pressure Fuel Pump Remover

Removing the high pressure fuel pump
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FL-10 Fuel System

Basic Troubleshooting
Basic Troubleshooting Guide

| 1 | Bring Vehicle to Workshop

2 | Analyze Customer's Problem

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

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

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

NOTE

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

4 | Confirm the Inspection Procedure for the System or Part

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

5 | Erase the DTC and Freeze Frame Data

€ waRNING

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

6 | Inspect Vehicle Visually

¢ Goto Step 11, if you recognize the problem.

7 | Recreate (Simulate) Symptoms of the DTC

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

8 | Confirm Symptoms of Problem

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

9 | Recreate (Simulate) Symptom

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

10 | Check the DTC

* [f DTC(s) does(do) not occur, refer to INTERMITTENT PROBLEM PROCEDURE in BASIC INSPECTION PROCEDURE.
¢ |f 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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General Information

Customer Problem Analysis Sheet
1. VEHICLEINFORMAITON
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FL-11

VIN No.

Transmission O MT O ATOCVT O ete.

Production date

Driving type O 2wD (FF) O 2wD (FR) (0 4WD

Odometer
Reading

km/mile

2. SYMPTOMS

[0 Unable to start

[0 Engine does not turn over [ Incomplete combustion
O Initial combustion does not occur

[ Difficult to start

O Engine turns over slowly [ Other

O Rough idling O Incorrect idling

O Poor idling [0 Unstable idling (High:— rpm, Low: rpm)
[0 Other
[0 Soon after starting (1 After accelerator pedal depressed
O] Engine stall [0 After accelerator pedal released [1 During A/G ON
g [0 Shifting from N to D-range
[ Other.
] Others [0 Poor driving (Surge) OJ Knocking LI Poor fuel economy

O Back fire [ After fire O Other

3. ENVIRONMENT

[ Constant (] Sometimes ( ) O Once only
Problem f
roblem frequency 0 Other
Weather [0 Fine I Cloudy [0 Rainy [0 Snowy [ Other
QOutdoor temperature Approx. °CI°F

Place

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

Engine temperature

[ Cold O Warming up I After warming up 1 Any temperature

Engine operation

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

4. MIL/DTC
II\_/!;S;A&”UFICUOH Indicator O Remains ON [ Sometimes lights up [ Does not light
Normal check | OO0 Normal O DTC ( )
(Pre-check) | O Freeze Frame Data
DTC
Check mode O Normal O DTC ( )

O Freeze Frame Data

5. ECM/PCM INFORMATION

ECM/PCM Part No.

ROM 1D
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Fuel System

Basic Inspection Procedure

The measured resistance at high temperature after
vehicle running may be high or low. So all resistance
must be measured at ambient temperature (20°C, 68°F),
unless stated otherwise.

INOTICE
The measured resistance in except for ambient
temperature (20C, 68°F) is reference value.

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
corroded pins, and then verify that the connectors are
always securely fastened.

BFGE321A
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3. Slightly shake the connector and wiring harness
vertically and horizontally.

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

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

@ Simulating Vibration

a. Sensors and Actuators
: Slightly vibrate sensors, actuators or relays with
finger.

€IWARNING
Strong vibration may break sensors, actuators or
relays

b. Connectors and Harness

: Lightly shake the connector and wiring harness
vertically and then horizontally.

@ Simulating Heat
a. Heat components suspected of causing the
malfunction with a hair dryer or other heat source.

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

* DO NOT heat the ECM directly.

@ Simulating Water Sprinkling

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

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

@ Simulating Electrical Load

a. Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, rear window
defogger, etc.).

021- 62 99 92 92



WWW.DIGITALKHODRO.COM

General Information

021- 62 99 92 92

FL-13

Connector Inspection Procedure
1. Handling of Connector

a. Never pull on the wiring harness when
disconnecting connectors.

BFGEO15F

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

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

"CLICK"

BFGEO015H

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

BFGE015G
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BFGEO015I
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Fuel System

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

BFGEO015J

(INOTICE

Use a fine wire to prevent damage to the
terminal.

Do not damage the terminal when inserting the
tester lead.

2. Checking Point for Connector

a. While the connector is connected:

Hold the connector, check connecting condition
and locking efficiency.

When the connector is disconnected:

Check missed terminal, crimped terminal or
broken core wire by slightly pulling the wire
harness.

Visually check for rust, contamination,
deformation and bend.

Check terminal tightening condition:

Insert a spare male terminal into a female
terminal, and then check terminal tightening
conditions.

Pull lightly on individual wires to ensure that each
wire is secured in the terminal.
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BFGE015K

3. Repair Method of Connector Terminal

a. Clean the contact points using air gun and/or
shop rag.

[INOTICE

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
harness position and crimping in order to restore it
correctly.
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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Electrical Circuit Inspection Procedure
1. Procedures for Open Circuit

+ Continuity Check

* Voltage Check

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

ECM
SENSOR ..

-

(€) (B) (A)

BFGE501A
2. Continuity Check Method
INOTICE

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

Specification (Resistance)
1Q or less — Normal Circuit
1M2 or Higher — Open Circuit

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

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

VRS
7 ][
( 2 2 2 2 ECM

SENSOR

BFGES501B

b. Disconnect connector (B), and measure for
resistance between connector (C) and (B1) and
between (B2) and (A) as shown in [FIG. 3].

In this case the measured resistance between
connector (C) and (B1) is higher than 1M2 and the
open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

FIG 3

B 2 2 ECM

SENSOR

&

BFGE501C
3. Voltage Check Method

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

The measured voltage of each connector is 5V,
5V and 0V respectively. So the open circuit is
between connector (C) and (B).
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Fuel System

FIG 4

ECM

-

SENSOR

2
©) (B) (A

BFGE501D
@ Check Short Circuit
1. Test Method for Short to Ground Circuit
» Continuity Check with Chassis Ground

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

FIG 5
ECM
SENSOR
(|
© @ W
BFGES501E
2. Continuity Check Method (with Chassis Ground)
INOTICE

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

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

FIG 6
4]
"L 1t 1 1
=T
2 2 2 2 ECM
(©) (B) (A)
SENSOR

BFGES501F

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).

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

a. Disconnect connectors (A), (C) and measure for
resistance between connector (A) and Chassis
Ground as shown in [FIG. 6].
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FIG 7
0
B z ECM
(C) (B1) (B2) (A)

SENSOR

BFGE501G
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General Information FL-17

Symptom Troubleshooting Guide Table
(Symptom 1) Engine Does Not Start

Possible Cause

* Inversion of fuel connections (feed &amp;amp;amp; ret-
urn)

» Faulty fuel filter

» Clogged low pressure fuel circuit

» Clogged fuel filter

+ Intermittent faulty fuel line connection

« Airingress in the low pressure fuel circuit

* Clogged return line of high pressure fuel pump

* Low compression pressure

* Leakage at the injector

» Faulty low pressure fuel pump

* Run out of fuel

* Faulty starter

* Not connected fuel feed line

* Leakage in high pressure fuel circuit

» Fuse out of order

+ Dirift of the rail pressure sensor

» Cam and crank signals missing simultaneously

* Low battery voltage

» Faulty immobilizer

» Fuel pressure regulator valve contaminated, stuck, jam-

med » Faulty high pressure fuel pum
* Rail pressure regulator valve contaminated, stuck, jam- . y .g P pump
med * Injector jammed open

* ECM program error or hardware fault

» Bad fuel quality or water ingress in fuel - Faulty glow system

(Symptom 2) Engine Starts With Difficulty Or Starts And Stalls

Possible Cause

» Not connected fuel return line at injector

» Leakage in high pressure fuel circuit

» Fuse out of order

» Clogged air filter

» Faulty alternator or voltage regulator

» Compensation of individual injector not adapted
» No engine coolant temperature sensor signal

* No rail pressure sensor signal

* Low battery voltage

» Electric EGR control valve blocked open

* Fuel pressure regulator valve contaminated, stuck, jam-

* Clogged low pressure fuel circuit

+ Clogged fuel filter

* Qil level too high or too low

» Sealed or damaged catalytic converter
 Intermittent faulty fuel line connection

« Airingress in the low pressure fuel circuit

* Clogged return line of high pressure fuel pump
* Faulty glow system

+ Low compression pressure

» Clogged injector return line

» Carbon deposit on the injector (sealed holes)

med . L . .
i . . * Injector needle stuck (injection possible over a certain
» Rail pressure regulator valve contaminated, stuck, jam-
med pressure)

¢ Gasoline in fuel

» Bad fuel quality or water ingress in fuel - ECM program error or hardware fault

» Inversion of fuel connections (feed &amp;amp; return)
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FL-18 Fuel System

(Symptom 3) Poor Starting When Hot

Possible Cause

» Compensation of individual injector not adapted

* No rail pressure sensor signal

» Electric EGR control valve blocked open

* Fuel pressure regulator valve contaminated, stuck, jam-

* Clogged return line of high pressure fuel pump
» Clogged fuel filter

+ Low compression pressure

» Intermittent faulty fuel line connection

me.d . . » Carbon deposit on the injector (sealed holes)
* Rail pressure regulator valve contaminated, stuck, jam- ) N . :
med * Injector needle stuck (injection possible over a certain

pressure)
* Gasoline in fuel
» ECM program error or hardware fault

» Clogged air filter
» Airingress in the low pressure fuel circuit
» Bad fuel quality or water ingress in fuel

(Symptom 4) Unstable Idling

Possible Cause

* Not connected fuel return line at injector * Faulty glow system

» Compensation of individual injector not adapted * Low compression pressure

* No rail pressure sensor signal » Poor tightening of injector clamp

» Wiring harness open or poor connection » Faulty high pressure fuel pump

» Airingress in the low pressure fuel circuit * Injector not adapted

» Bad fuel quality or water ingress in fuel « Carbon deposit on the injector (sealed holes)

» Clogged fuel filter * Injector needle stuck (injection possible over a certain
» Clogged air filter pressure)

» Clogged injector return line * Injector jammed open

» Leakage in high pressure fuel circuit » Electric EGR control valve blocked open

(Symptom 5) Idle Speed Too High Or Too Low

Possible Cause

* No engine coolant temperature sensor signal
* Incorrect state of the electrical pack devices
» Faulty alternator or voltage regulator

» ECM program error or hardware fault

+ Electric EGR control valve blocked open
» Faulty accelerator pedal (At this time, engine speed has
been fixed at 1,250rpm)
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General Information FL-19

(Symptom 6) Blue, White, Or Black Smokes

Possible Cause

» Compensation of individual injector not adapted

* No engine coolant temperature sensor signal

* No rail pressure sensor signal

» Electric EGR control valve blocked open

* Fuel pressure regulator valve contaminated, stuck, jam-

» Clogged air filter

+ Qil suction (engine racing)

* Faulty glow system

+ Low compression pressure

» Poor tightening of injector clamp

me.d . . » Poor injector O-ring, no O-ring or two O-ring installed
* Rail pressure regulator valve contaminated, stuck, jam- .
med * Injector not adapted

» Carbon deposit on the injector (sealed holes)
* Injector jammed open
* Gasoline in fuel

» Qil level too high or too low
» Bad fuel quality or water ingress in fuel
» Sealed or damaged catalytic converter

(Symptom 7) Engine Rattling, Noisy Engine

Possible Cause

» Compensation of individual injector not adapted
» Electric EGR control valve blocked open

» Electric EGR control valve blocked open

» No engine coolant temperature sensor signal

* Faulty glow system

* Low compression pressure

» Clogged injector return line

* No rail pressure sensor signal

» Poor injector O-ring, no O-ring or two O-ring installed

* Injector not adapted

» Carbon deposit on the injector (sealed holes)

* Injector needle stuck (injection possible over a certain
pressure)

* Injector jammed open

» No engine coolant temperature sensor signal

(Symptom 8) Nurst Noise

Possible Cause

. L - e Fuel regulator valve contaminated, stuck, jam-
» Compensation of individual injector not adapted ue' pressure regu vaw ! ue. |

. ) . med
+ Intermittent faulty fuel line connection . . .
* Rail pressure regulator valve contaminated, stuck, jam-
» Clogged exhaust system med

* No rail pressure sensor signal
P 9 « ECM program error or hardware fault

(Symptom 9) Untimely Acceleration/deceleration And Engine Racing

Possible Cause

» Blocked accelerator pedal position sensor » Oil suction (engine racing)
» Electric EGR control valve blocked open * No rail pressure sensor signal
+ Intermittent faulty fuel line connection » ECM program error or hardware fault
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FL-20 Fuel System

(Symptom 10) Gap When Accelerating And At Re-coupling (Response Time)

Possible Cause

» Leakage in intake system

. . I | i , k, jam-
- Incorrect state of the electrical pack devices Fuel pressure regulator valve contaminated, stuck, jam

s med
» Blocked accelerator pedal position sensor . . .
. * Rail pressure regulator valve contaminated, stuck, jam-
» Electric EGR control valve blocked open med
+ Damaged turbocharger or leakage in vacuum line ) S : :
i * Injector needle stuck (injection possible over a certain
» Clogged fuel filter
pressure)

« Low compression pressure

* Leakage in high pressure fuel circuit » ECM program error or hardware fault

(Symptom 11) Engine Stop

Possible Cause

* Run out of fuel

* Not connected fuel feed line * Rail pressure regulator valve contaminated, stuck, jam-

» Leakage in high pressure fuel circuit med

* Fuse out of order » Faulty alternator or voltage regulator

» Bad fuel quality or water ingress in fuel * Intermittent faulty fuel line connection

» Clogged low pressure fuel circuit » Sealed or damaged catalytic converter

» Clogged fuel filter * Faulty low pressure fuel pump

» Crank signals missing « Faulty high pressure fuel pump

» Electric EGR control valve blocked open * Gasoline in fuel

» Fuel pressure regulator valve contaminated, stuck, jam-| « ECM program error or hardware fault
med

(Symptom 12) Engine Judder

Possible Cause

* Run out of fuel

* Not connected fuel return line at injector

* Incorrect state of the electrical pack devices
» Compensation of individual injector not adapted
» Electric EGR control valve blocked open

» Faulty fuel filter

» Airingress in the low pressure fuel circuit

» Bad fuel quality or water ingress in fuel

» Clogged fuel filter

» Intermittent faulty fuel line connection

» Wiring harness open or poor connection

* Faulty glow system

« Low compression pressure

» Clogged injector return line

+ Poor valve clearance

* Faulty low pressure fuel pump

» Poor injector O-ring, no O-ring or two O-ring installed

» Carbon deposit on the injector (sealed holes)

* Injector needle stuck (injection possible over a certain
pressure)

* Injector jammed open

* Gasoline in fuel

« ECM program error or hardware fault
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General Information FL-21

(Symptom 13) Lack Of Power

Possible Cause
» Compensation of individual injector not adapted » Clogged fuel filter
» Blocked accelerator pedal position sensor * Leakage at the injector
» Incorrect state of the electrical pack devices * Clogged return line of high pressure fuel pump
» Electric EGR control valve blocked open » Clogged injector return line
» Leakage in intake system * Low compression pressure
» Clogged air filter * Injector not adapted
* QOil level too high or too low » Carbon deposit on the injector (sealed holes)
+ Sealed or damaged catalytic converter * Poor valve clearance
+ Damaged turbocharger or leakage in vacuum line » Engine coolant temperature too high
+ Damaged turbocharger * Fuel temperature too high

(Symptom 14) Too Much Power

Possible Cause

» Compensation of individual injector not adapted

. Oil suction (engine racing) * ECM program error or hardware fault

(Symptom 15) Excessive Fuel Consumption

Possible Cause

» Not connected fuel return line at injector * Incorrect state of the electrical pack devices
» Leakage at the Fuel pressure regulator valve * Qil level too high or too low

» Leakage at fuel temperature sensor » Bad fuel quality or water ingress in fuel

* Leakage in high pressure fuel circuit » Sealed or damaged catalytic converter

» Leakage in intake system + Damaged turbocharger

» Clogged air filter * Low compression pressure

» Compensation of individual injector not adapted * Injector not adapted

» Electric EGR control valve blocked open * ECM program error or hardware fault

(Symptom 16) Over Speed Engine When Changing The Gear Box Ratio

Possible Cause

» Blocked accelerator pedal position sensor » Oil suction (engine racing)

» Compensation of individual injector not adapted » Damaged turbocharger

» Intermittent faulty fuel line connection * Injector not adapted

* Clutch not well set (optional) * ECM program error or hardware fault
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FL-22 Fuel System

(Symptom 17) Exhaust Smells

Possible Cause

» Leakage at electric EGR control valve » Poor injector O-ring, no O-ring or two O-ring installed

» Qil suction (engine racing) * Injector not adapted

+ Damaged turbocharger » Carbon deposit on the injector (sealed holes)

» Qil level too high or too low » Injector needle stuck (injection possible over a certain
» Compensation of individual injector not adapted pressure)

» Sealed or damaged catalytic converter * Injector jammed open

» Poor tightening of injector clamp « ECM program error or hardware fault

(Symptom 18) Smokes (Black, White, Blue) When Accelerating

Possible Cause

» Compensation of individual injector not adapted
» Electric EGR control valve blocked open
» Clogged air filter

» Bad fuel quality or water ingress in fuel

» Qil level too high or too low

» Damaged turbocharger

» Sealed or damaged catalytic converter

» Oil suction (engine racing)

* Faulty air heater

* Low compression pressure

» Leakage in high pressure fuel circuit

» Intermittent faulty fuel line connection

» Poor tightening of injector clamp

» Poor injector O-ring, no O-ring or two O-ring installed

* Injector not adapted

» Carbon deposit on the injector (sealed holes)

* Injector needle stuck (injection possible over a certain
pressure)

* Injector jammed open

* Gasoline in fuel

« ECM program error or hardware fault

(Symptom 19) Fuel Smells

Possible Cause

* Not connected fuel feed line
* Not connected fuel return line at injector
» Leakage at the Fuel pressure regulator valve

* Leakage at fuel temperature sensor
« Leakage in high pressure fuel circuit

(Symptom 20) The Engine Collapses At Take Off

Possible Cause

» Blocked accelerator pedal position sensor » Intermittent faulty fuel line connection

» Incorrect state of the electrical pack devices * No rail pressure sensor signal

» Clogged air filter » Fuel pressure regulator valve contaminated, stuck, jam-
» Inversion of fuel connections (feed &amp;amp; return) med

» Faulty fuel filter » Rail pressure regulator valve contaminated, stuck, jam-
» Bad fuel quality or water ingress in fuel med

» Airingress in the low pressure fuel circuit * Gasoline in fuel

» Clogged fuel filter « ECM program error or hardware fault

» Sealed or damaged catalytic converter + Faulty accelerator pedal position sensor
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General Information FL-23

(Symptom 21) Engine Does Not Stop

Possible Cause

» Stuck or worn lubrication circuit of turbocharger * Leakage at vacuum hose
» Too much engine oil * ECM program error or hardware fault

(Symptom 22) Different Mechanical Noises

Possible Cause

» Buzzer noise (discharge by the injectors) * Leakage in intake system

» Broken clip (vibrations, resonance, noises) * Poor tightening of injector clamp
* Incorrect state of the electrical pack devices » Damaged turbocharger

+ Sealed or damaged catalytic converter * Poor valve clearance
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FL-24 Fuel System
Actuation Test
Items Test Condition

A/C COMPRESSOR RELAY ACTUATION TEST/IG ON/ENGINE RUN
MIL (ENGINE CHECK) ACTUATION TEST/IG ON/ENGINE RUN
AUXILIARY HEATER RELAY ACTUATION TEST/IG ON/ENGINE RUN
FUEL PUMP RELAY ACTUATION TEST/IG ON/ENGINE STOP
FAN-HIGH SPEED ACTUATION TEST/IG ON/ENGINE STOP
FAN-LOW SPEED ACTUATION TEST/IG ON/ENGINE STOP
GLOW LAMP ACTUATION TEST/IG ON/ENGINE RUN
IMMOBILIZER LAMP ACTUATION TEST/IG ON/ENGINE RUN
ELECTRIC VGT CONTROL ACTUATOR ACTUATION TEST/IG ON/ENGINE STOP
ELECTRIC EGR CONTROL VALVE ACTUATION TEST/IG ON/ENGINE STOP
FUEL PRESSURE REGULATOR VALVE(HP PUMP SIDE) ACTUATION TEST/IG ON/ENGINE STOP
zﬁsllé)PRESSURE REGULATOR VALVE(COMMON RAIL ACTUATION TEST/IG ON/ENGINE STOP
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FL-25

Engine Control System

Description

1. Engine is hard to start or does not start at all.
2. Nstable idle.

3. Poor driveability.

INOTICE

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

» Before disconnecting the cable from battery terminal,
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 prevent the
ECM from damage due to the voltage.

e Wecharging the battery with the external charger,
disconnect the vehicleside battery terminals to
prevent damage to the ECM.

Self-diagnosis

INOTICE

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 negative
terminal (-) for 15 seconds or more, and the diagnosis
memory will be erased.

Checking Procedure (Self-diagnosis)

[ANOTICE

* When attery voltage is excessively low, diagnostic
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.

WWW.DIGITALKHODRO.COM

Inspection Procedure (Using Generic Scan
Tool)

1. Turn OFF the ignition switch.

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

AWJF300D
3. Turn ON the ignition switch.

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

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

(INOTICE

When deleting diagnostic trouble code, use scan
tool as possible.
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FL-26
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Fuel System

Component Location
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Engine Control System FL-27

1. ECM (Engine Control Module) 17. A/C Pressure Transducer (APT)
2. Mass Air Flow Sensor (MAFS) 18. Injector

3. Intake Air Temperature Sensor (IATS) #1 19. Fuel Pressure Regulator Valve
4. Boost Pressure Sensor (BPS) 20. Rail Pressure Regulator Valve
5. Intake Air Temperature Sensor (IATS) #2 21. Throttle Control Actuator

6. Engine Coolant Temperature Sensor (ECTS) 22. Variable Swirl Control Actuator
7. Crankshaft Position Sensor (CKPS) 23. Electric EGR Control Valve

8. Camshaft Position Sensor (CMPS) 24. Electric VGT Control Actuator
9. Rail Pressure Sensor (RPS) 25. Main Relay

10. Fuel Temperature Sensor (FTS) 26. Fuel Pump Relay

11. Lambda Sensor 27. PTC Heater Relay

12. Accelerator Pedal Position Sensor (APS) 28. Glow Control Module

13. Water Sensor 29. Data Link Connector (DLC)

14. CPF Differential Pressure Sensor (DPS) 30. Multi-Purpose Check Connector

15. Exhaust Gas Temperature Sensor (EGTS) #1 [For VGT]
16. Exhaust Gas Temperature Sensor (EGTS) #2 [For CPF]
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FL-28 Fuel System

1. ECM (Engine Control Module) 2. Mass Air Flow Sensor (MAFS)
3. Intake Air Temperature Sensor (IATS) #1
11. Lambda Senosr

.
ﬁ %y
& 5
e (@
-,-‘ T

.,'\7(‘ 4 ,ra Lambda Sensor MAFS & IATS #1
= el
ezl A

SENFL7102D SENFL7101L

4. Boost Pressure Sensor (BPS) 6. Engine Coolant Temperature Senosr (ECTS)
5. Intake Air Temperature Sensor (IATS) #2 24. Electric VGT Control Actuator

BPS & IATS #2

|
VAN NAN

a,
= Ja VS b E

%@ectric VGT Control Actuator \‘p A

by N EE IV AV

SENFL7104D SENFL7102L
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Engine Control System FL-29

7. Crankshaft Position Senosr (CKPS) 8. Camshaft Position Senosr (CMPS)

(oo
SEC
, T CKPS AT

/\ J

SENFL7106D

SENFL7107D

9. Rail Pressure Senosr (RPS) 10. Fuel Temperature Senosr (FTS)

19. Fuel Pressure Regulator Valve

.‘ -%1“ :;\ L ,-.’; \““k el =% el
FTS-) Fuel Pressure Regulator Valve
AN ” OS S NERT

SENFL7103L

I
APS

SCMFL6005D

SENFL7104L
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FL-30 Fuel System

14. Differential Pressure Sensor (DPS) [With CPF] 15. Exhaust Gas Temperature Sensor (EGTS) #1 For VGT
[With CPF]

SENFLO101L SENFLO102L

16. Exhaust Gas Temperature Sensor (EGTS) #2 For CPF |17. A/C Pressure Transducer (APT)
[With CPF]

SENFLO103L SENFL7111D
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Engine Control System FL-31

18. Injector 20. Rail Pressure Regulator Valve
23. Electric EGR Control Valve

© A A

SENFL7105L SENFL7106L

21. Throttle Control Actuator [With CPF] 22. Variable Swirl Control Actuator

_Throttle
Control

SENFLO106L SENFL7107L
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FL-32

021- 62 99 92 92

Fuel System

25. Main Relay
26. Fuel Pump Relay

27. PTC Heater Relay

g A ) \ )
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G :
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0,\1 : i"
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<l Main Relay 3 f
9> %"‘“ Fuel Pump Relay - "
N =0 PO

SENFL7108L

SENFL7109L
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FL-33

Engine Control Module (ECM)

Engine Control Module (ECM)
1. ECM Harness Connector
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CONNECTOR [CSD-K]

SENFL7160L
2. ECM Terminal Function
Connector [CSD-A]
Pin Description Connected to
1 |Injector (Cylinder #2) [Low] control output Injector (Cylinder #2)
2 | Injector (Cylinder #4) [Low] control output Injector (Cylinder #4)
3 |Injector (Cylinder #6) [Low] control output Injector (Cylinder #6)
4 | Fuel Pressure Regulator Valve control output Fuel Pressure Regulator Valve
5 |Rail Pressure Regulator Valve control output Fuel Pressure Regulator Valve
6 -
7 |Intake Air Temperature Sensor (IATS) #2 signal input Boost Pressure Sensor (BPS)
8 -
9 -
10 |Fuel Temperature Sensor (FTS) signal input Fuel Temperature Sensor(FTS)
11 -
12 -
13 -
14 -
15 -
16 |Injector (Cylinder #2) [High] control output Injector (Cylinder #2)
17 |Injector (Cylinder #4) [High] control output Injector (Cylinder #4)
18 |Injector (Cylinder #6) [High] control output Injector (Cylinder #6)
19 -
20 |Electric VGT Control Actuator control output Electric VGT Control Actuator
21 | Sensor ground Engine Coolant Temperature Sensor (ECTS)
22 |Engine Coolant Temperature Sensor(ECTS) signal input | Engine Coolant Temperature Sensor (ECTS)
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FL-34
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Fuel System

Pin Description

Connected to

23 | Sensor ground

Position Sensor (Variable Swirl Control Actuator)

24 -

25 -

26 |Sensor power (t5V)

Boost Pressure Sensor (BPS)

27 | Sensor power (t5V)

Rail Pressure Sensor (RPS)

28 | Camshaft Position Sensor(CMPS) signal input

Camshaft Position Sensor (CMPS)

29 | Sensor ground

Camshaft Position Sensor (CMPS)

30 -

31 |Injector (Cylinder #1) [High] control output

Injector (Cylinder #1)

32 |Injector (Cylinder #3) [High] control output

Injector (Cylinder #3)

33 |Injector (Cylinder #5) [High] control output

Injector (Cylinder #5)

34 -

35 -

36 -

37 -

38 -

39 | Sensor ground

Fuel Temperature Sensor(FTS)

40 |Rail Pressure Sensor(RPS) signal input

Rail Pressure Sensor (RPS)

41 |Boost Pressure Sensor(BPS) signal input

Boost Pressure Sensor (BPS)

42 -

43 |Crankshaft Position Sensor (CKPS) [-] signal input

Crankshaft Position Sensor (CKPS)

44 -

45 ;

46 |Injector (Cylinder #1) [Low] control output

Injector (Cylinder #1)

47 |Injector (Cylinder #3) [Low] control output

Injector (Cylinder #3)

48 |Injector (Cylinder #5) [Low] control output

Injector (Cylinder #5)

49 | Motor [+] control output

Variable Swirl Control Actuator

50 |Motor [-] control output

Variable Swirl Control Actuator

51 | Sensor power (+5V)

Position Sensor (Variable Swirl Control Actuator)

52 |Position Sensor signal input

Position Sensor (Variable Swirl Control Actuator)

53 -

54 | Sensor power (+5V)

Camshaft Position Sensor (CMPS)

55 | Sensor ground

Rail Pressure Sensor (RPS)

56 |Sensor ground

Boost Pressure Sensor (BPS)

57 |Sensor shield

Crankshaft Position Sensor (CKPS)

WWW.DIGITALKHODRO.COM

021- 62 99 92 92




WWW.DIGITALKHODRO.COM 021- 62 99 92 92

Engine Control System FL-35
Pin Description Connected to

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

59 -

60 |Electric EGR Control Valve control output Electric EGR Control Valve

Connector [CSD-K]

Pin Description Connected to
1 |Power ground Chassis ground

2 [Power ground Chassis ground

3 |Battery power Main Relay

4 | Power ground Chassis ground

5 |[Battery power Main Relay

6 |Battery power Main Relay

7 | Throttle Control Actuator control output [With CPF] Throttle Control Actuator

8 |ESP/ABS Auto Recognition signal input ESP: Ground, ABS: Open

9 -

10 [VS-/IP- (Virtual Ground) Lambda Sensor

11 [VS+ (NERNST Cell Voltage) Lambda Sensor

12 -

13 -

14 -

15 |Sensor power (+5V) A/C Pressure Transducer (APT)
16 -

17 -

18 |[Battery power Ignition Switch

19 |Sensor power (+5V) [With CPF] CPF Differential Pressure Sensor (DPS)

CPF Differential Pressure Sensor (DPS) signal input [W-
ith CPF]

21 | Sensor ground [With CPF] CPF Differential Pressure Sensor (DPS)

20 CPF Differential Pressure Sensor (DPS)

22 -
23 -
24 -

25 | Cooling Fan Relay [High] control output Cooling Fan Relay [High]
26 -
27 -
28 -
29 |PTC Heater Relay control output PTC Heater Relay
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FL-36 Fuel System

Pin Description Connected to
30 -

31 | Feedback signal input [With CPF] Throttle Control Actuator

32 |Rc/Rp (Pumping Cell Voltage) Lambda Sensor

33 |Immobilizer Communication Line Immobilizer Control Module

34 -

35 |CAN [Low] Other Control Modules

36 | CAN [High] Other Control Modules

37 -

38 |Intake Air Temperature Sensor (IATS) #1 signal input Mass Air Flow Sensor(MAFS)

39 -

40 |Sensor Power (+5V) Cruise Control Switch

41 -

42 |Water Sensor signal input Water Sensor (in Fuel Filter)

43 |Brake Switch 2 signal input Brake Switch

44 |Brake Switch 1 signal input Brake Switch

45 [Ground Immobilizer Control Module

46 -

47 |Engine speed signal output Tachometer (Cluster)

48 | A/C Compressor Relay control output A/C Compressor Relay

49 |Main Relay control output Main Relay

50 |Cooling Fan Relay [Low] control output Cooling Fan Relay [Low]

51 |Lambda Sensor Heater control output Lambda Sensor

52 -

53 -

54 | Rc (Compensative Resistance) Lambda Sensor

55 E;(th R/L\J/istthGCa:F']l'emperature Sensor (EGTS) #2 signal in- Exhaust Gas Temperature Sensor (EGTS) #2
56 E;(th R/L\J/istthGCa:F']l'emperature Sensor (EGTS) #1 signal in- Exhaust Gas Temperature Sensor (EGTS) #1
57 |Accelerator Position Sensor (APS) #1 signal input Accelerator Position Sensor (APS) #1
58 |Accelerator Position Sensor (APS) #2 signal input Accelerator Position Sensor (APS) #2
59 | A/C Pressure Transducer (APT) signal input A/C Pressure Transducer (APT)

60 |Sensor power (t5V) Accelerator Position Sensor (APS) #2
61 -

62 -

63 -
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FL-37

Pin Description

Connected to

64 | A/C Switch "ON" signal input

A/C Switch

65 |A/C Pressure Switch signal input

A/C Pressure Switch

66 -

67 -

68 |Fuel Pump Relay control output

Fuel Pump Relay

69 |Immobilizer Lamp control output

Immobilizer Lamp (Cluster)

70 -

71 | Glow Time Lamp control output

Glow Time Lamp (Cluster)

72 |Diagnosis Data Line (K-Line)

Data Link Connector (DLC), Multi-Purpose Connector

73 | Accelerator Position Sensor signal output

EPS Control Module

74 |Mass Air Flow Sensor(MAFS) signal input

Mass Air Flow Sensor(MAFS)

75 |Reference Frequency

Mass Air Flow Sensor(MAFS)

76 -

77 -

78 | Sensor ground [With CPF]

Exhaust Gas Temperature Sensor (EGTS) #1,#2

79 |Sensor ground

Accelerator Position Sensor (APS) #1

80 |Sensor ground

Accelerator Position Sensor (APS) #2

81 | Sensor ground

Mass Air Flow Sensor(MAFS)

82 |Sensor power (+5V)

Accelerator Position Sensor (APS) #1

83 -

84 | Sensor ground

A/C Pressure Transducer (APT)

85 | Thermo Switch signal input

AJC Switch

86 -

87 -

88 -

89 -

90 |Feedback signal input

Electric VGT Control Actuator

91 | Malfunction Indicator Lamp (MIL) control output

Malfunction Indicator Lamp (MIL)

92 -

93 | Cruise Control "ACTIVATOR" signal input

Cruise Control Switch

94 | Ground

Cruise Control Switch
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Fuel System

3. ECM Terminal Input/output Signal
Connector [CSD-A]

Pin Description Condition Type Level
1 |Injector (Cylinder #2) [Low] control output | | 100 ~ 200V
2 |Injector (Cylinder #4) [Low] control output Engine Run DC / \ 0 0.5V
3 |Injector (Cylinder #6) [Low] control output
4 | Fuel Pressure Regulator Valve control output Engine Run (1%2/’\/;:2/'00 | | | |""Ztia;_sv
PWM +=s:Vbat
5 [Rail Pressure Regulator Valve control output Engine Run (1kHz) | | | | 005V
6 -
7 |Intake Air Temperature Sensor (IATS) #2 signal input Idle Analog 0.5 ~4.5V
8 -
9 -
10 |Fuel Temperature Sensor (FTS) signal input IG ON Analog 0.5 ~ 4.5V
11 -
12 -
13 -
14 -
15 -
16 |Injector (Cylinder #2) [High] control output | 100 ~ 200V
17 |Injector (Cylinder #4) [High] control output Engine Run DC / \ 0 0.5V
18 |Injector (Cylinder #6) [High] control output
19 -
+=s:Vbat
—|_“_I—o ~ 0.5V
20 |Electric VGT Control Actuator control output IG ON PWM - Engine running duty: 20~8
(250Hz) 0%
- Idle duty: 80%
- W.O.T duty: 50%
21 | Sensor ground Always DC 0~ 0.5V
20 rIfrr;ﬁjtine Coolant Temperature Sensor(ECTS) signal i- Idle Analog 05~ 4.5V
23 | Sensor ground Always DC 0~ 0.5V
24 -
25 -
26 |Sensor power (+5V) IG ON DC 49 ~5.1V
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Engine Control System FL-39

Pin Description Condition Type Level

27 | Sensor power (+5V) IG ON DC 49 ~5.1V
High: 4.8 ~ 5.2V

28 | Camshaft Position Sensor(CMPS) signal input Engine Run Pulse Cow Max. 1.0V

29 |Sensor ground Always DC 0~ 0.5V

30 -

31 [Injector (Cylinder #1) [High] control output ~— ( (¢ 100 ~ 200V

32 |Injector (Cylinder #3) [High] control output Engine Run DC / \ 0 0.5V

33 |Injector (Cylinder #5) [High] control output

34 -

35 -

36 -

37 -

38 -

39 |Sensor ground Always DC 0~ 0.5V

40 |Rail Pressure Sensor(RPS) signal input Engine Run Analog 0.5~ 4.5V

41 [Boost Pressure Sensor(BPS) signal input Engine Run Analog 1.0 ~ 4.4V

42 -

43 | Crankshaft Position Sensor (CKPS) [-] signal input Engine Run \/S\/I:vi Vp_p: Min. 1.0V

44 -

45 -

46 |Injector (Cylinder #1) [Low] control output | (| 100 ~ 200V

47 |Injector (Cylinder #3) [Low] control output Engine Run DC / \ 0 0.5V

48 |Injector (Cylinder #5) [Low] control output

49 | Motor [+] control output Engine Run PWM

0~0.5V
- Engine running duty: below

50 |Motor [-] control output Engine Run PWM 50%

- Offset learning duty: 0~100
%

51 | Sensor power (t+5V) IG ON DC 49 ~51V
52 |Position Sensor signal input Idle DC 0.5~4.5V
53 -

54 | Sensor power (t+5V) IG ON DC 49 ~51V
55 | Sensor ground Always DC 0~ 0.5V
56 |Sensor ground Always DC 0~ 0.5V
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FL-40 Fuel System
Pin Description Condition Type Level
57 | Sensor shield
58 | Crankshaft Position Sensor (CKPS) [+] signal input Engine Run \?\/I:vEe Vp_p: Min.1.0V
59 -
+=s:Vbat
—|_“_I—o ~ 0.5V
60 |Electric EGR Control Valve control output Engine Run PWM - Engine running duty: 5~80
0
- Valve clf))sing: 5%
- Valve opening: 80%
Connector [CSD-K]
Pin Description Condition Type Level
1 |Power ground Always DC 0~0.5v
2 |Power ground Always DC 0~0.5vV
3 |Battery power IG ON DC Battery Voltage
4 | Power ground Always DC 0~ 0.5V
5 |Battery power IG ON DC Battery Voltage
6 |Battery power IG ON DC Battery Voltage
7 | Throttle Control Actuator control output Key On/Key Off Pulse —
Lo: Max. 1V
8 |ESP/ABS Auto Recognition signal input
9 -
10 |VS-/IP- (Virtual Ground) E”ﬁg‘;g‘gN& DC ~ 3.0V
11 |VS+ (NERNST Cell Voltage) E”ﬁ:‘aeteRr‘gN& DC ~ 3.0V
12 -
13 -
14 -
15 |Sensor power (+5V) IG ON DC 49 ~51V
16 -
17 -
18 |[Battery power IG ON DC Battery Voltage
IG OFF Max. 0.5V
19 | Sensor power (+5V) G ON DC 2951y
20 | CPF Differential Pressure Sensor (DPS) signal input Idle Analog 0.5~4.5V
21 | Sensor ground Idle DC Max. 50mV

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM

021- 62 99 92 92

Engine Control System FL-41
Pin Description Condition Type Level
22 -
23 -
24 -
Relay OFF Battery Voltage
25 | Cooling Fan Relay [High] control output DC
Relay ON Max. 1.0V
26 -
27 -
28 -
Relay OFF Battery Voltage
29 |PTC Heater Relay control output DC
Relay ON Max. 1.0V
30 -
Normal Vbatt
31 |Feedback signal input DC
Abnormal Max. 0.5V
....... ~ 35V
_ Engine Run & T ~32v
32 |Rc/Rp (Pumping Cell Voltage) Heater ON DC | NS ey
33 |Immobilizer Communication Line
34 -
RECESSIVE 2.0~ 3.0V
35 | CAN [Low] DC
DOMINANT 0.5 ~2.25V
RECESSIVE 2.0~ 3.0V
36 | CAN [High] DC
DOMINANT 2.75~ 4.5V
37 -
38 |Intake Air Temperature Sensor (IATS) #1 signal input Idle Analog 0.5~4.5V
39 -
40 |Sensor Power (+5V) IG ON DC 49 ~51V
41 -
42 |Water Sensor signal input IG ON DC
Release Battery Voltage
43 |Brake Switch 2 signal input DC
Push Max. 0.5V
Release Max. 0.5V
44 |Brake Switch 1 signal input DC
Push Battery Voltage
45 [(Ground Always DC 0~ 0.5V
46 -
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FL-42 Fuel System
Pin Description Condition Type Level
. . . Pulse (4P- |—| |—[""Vbé‘t
47 |Engine speed signal output Engine Run ulse/rev) 005V
A/C OFF Battery Voltage
48 | A/C Compressor Relay control output DC
A/C ON Max. 1.0V
Relay OFF Battery Voltage
49 |Main Relay control output DC
Relay ON Max. 1.0V
Relay OFF Battery Voltage
50 |Cooling Fan Relay [Low] control output DC
Relay ON Max. 1.0V
Engine Run & |PWM (100 |—| H""Vbat
51 |Lambda Sensor Heater control output Heater ON Hz) 005V
52 -
53 -
....... ~ 3.6V
_ _ Engine Run & * ~33V
54 |Rc (Compensative Resistance) Heater ON DC | NS gy
55 Exhaust Gas Temperature Sensor (EGTS) #2 signal Idle Analog 0.5~ 4.5V
input
56 Exhaust Gas Temperature Sensor (EGTS) #1 signal dle Analog 05~ 45V
input
Released 0.7 ~ 0.8V
57 |Accelerator Position Sensor (APS) #1 signal input DC
Fully depressed 3.8 ~4.4V
Released 0.275 ~ 0.475V
58 |Accelerator Position Sensor (APS) #2 signal input DC
Fully depressed 1.75 ~ 2.35V
59 | A/C Pressure Transducer (APT) signal input A/C ON DC Max. 4.8V
60 |Sensor power (t5V) IG ON DC 49 ~51V
61 -
62 -
63 -
A/C S/W OFF Max. 1.0V
64 | A/C Switch "ON" signal input DC
A/C S/W ON Battery Voltage
S/W OFF Max. 1.0V
65 | A/C Pressure Switch signal input DC
S/W ON Battery Voltage
66 -
67 -
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Pin Description Condition Type Level
Relay OFF Battery Voltage
68 |Fuel Pump Relay control output DC
Relay ON Max. 1.0V
Lamp OFF Battery Voltage
69 |Immobilizer Lamp control output DC
Lamp ON Max. 1.0V
70 -
Lamp OFF Battery Voltage
71 | Glow Time Lamp control output DC
Lamp ON Max. 1.0V
When transmitti- High: Min. Vbattx80%
ng Low: Max. Vbattx20%
72 |Diagnosis Data Line (K-Line) Pulse
High: Min. Vbattx70%
When receiving
Low: Max. Vbattx30%
73 | Accelerator Position Sensor signal output
. o Engine Run & |_| | |""5V
74 |Mass Air Flow Sensor(MAFS) signal input Warmed-up Pulse 005V
High: Vcc or Vbat
75 |Reference Frequency Idle Pulse Low: Max. 1.0V
76 -
77 -
78 | Sensor ground Idle DC Max. 50mV
79 | Sensor ground Always DC 0~ 0.5V
80 |Sensor ground Always DC 0~ 0.5V
81 | Sensor ground Always DC 0~ 0.5V
82 | Sensor power (t5V) IG ON DC 49 ~51V
83 -
84 | Sensor ground Always DC 0~ 0.5V
A/C OFF Max. 0.5V
85 | Thermo Switch signal input DC
A/C ON Battery Voltage
86 -
87 -
88 -
89 -
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FL-44 Fuel System
Pin Description Condition Type Level
0~ 0.5V
90 |Feedback signal input IG ON PWM - Engine running duty: 20~8
0%
- Idle duty: 80%
- W.O.T duty: 50
Lamp OFF Battery Voltage
91 | Malfunction Indicator Lamp (MIL) Control output DC
Lamp ON Max. 1.0V
92 -
93 | Cruise Control "ACTIVATOR" signal input IG ON DC 49 ~5.1V
94 | Ground Always DC 0~ 0.5V
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Circuit Diagram
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FL-45

ECM
_©_| E(m - Battery power
BATTERY
IGNITION SWITCH
/ _K1 - Power ground
1], .\ K2 - Power ground
=
CHASSIS K4 - Power ground
GROUND —
K3 - Battery power
MAIN RELAY —
K5 - Battery power
=
-’]S/ K6 - Battery power
[ | E<49 - Main Relay control output
FUEL PUMP RELAY
o FUEL
© PUMP
[ j E(SB - Fuel Pump Relay control output
BRAKE SWITCH
E(43 - Brake Switch 2 signal input
E<44 - Brake Switch 1 signal input
N\, STOP
LAMP
MIL
E EQW - Malfunction Indicator Lamp (MIL) control output
¥ IG ON
GLOW
LAMP
571 - Glow Time Lamp control output
i » IGON
IMMOBILIZER
LAMP
EBQ - Immobilizer Lamp control output
i » IGON
IMMOBILIZER
Eas - Immobilizer Communication Line
i I [Kas -
IE45 Ground
» IGON
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Fuel System

MAFS & IATS #1

ECM

ESE - Intake Air Temperature Sensor (IATS) #1 signal input

[
l_KB‘\ - Sensor ground

-

K74 - Mass Air Flow Sensor{MAFS) signal input

BPS & IATS #2

- MAIN RELAY

E?S - Reference Frequency

ESG - Sensor ground

—
LA7 - Intake Air Temperature Sensor (IATS) #2 signal input

EZE - Sensor power (+5V)

E‘H - Boost Pressure Sensor(BPS) signal input

EEW - Sensor ground

E&t - Sensor power (+5V)

EZS - Camshaft Position Sensor(CMPS) signal input

EEQ - Sensor ground

E4a - Crankshaft Position Sensor (CKPS) [-] signal input

ESS - Crankshaft Position Sensor (CKPS) [+] signal input

—
LAS7 - Sensor shield

E27 - Sensor power (+5V)

EMO - Rall Pressure Sensor(RPS) signal input

2
3
1

RPS
1
2

| ¢

3
FTS 1

ESS - Sensor ground

510 - Fuel Temperature Sensor (FTS) signal input

LAMBDA SENSCR

MAIN RELAY

E39 - Sensor ground

-

|_K51 - Lambda Sensor Heater control output

Em - VS+ (NERNST Gell Voltage)

ET 0 - VS-/IP- (Virtual Ground)

ESZ - Re/Rp (Pumping Cell Voltage)

Lnne ;
0 !
0 ‘
iig .

ES‘t - Re (Compensative Resistance)

-
I_KBE - Sensor power (+5V)

B

EW - A Position Sensor (APS) #1 signal input

EKTQ - Sensor ground

EGO - Sensor power (+5V)

B

—
<58 - or Position Sensor (APS) #2 signal input

APT

EBO - Sensor ground

[Kss

K84 - Sensor ground

E15 - Sensor power (+5V)

I

ol

K59 - AJC Pressure Transducer (APT) signal input

522 - Engine Coolant Temperature Sensor(ECTS) signal input
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FL-47

EGTS #1 (VGT)

EGTS #2 (CFF)

=2 [

THROTTLE CONTROL ACTUATOR
2

-
1 K55 -

- Sensor ground

- Sensor power (+5V)

- CPF Differential Pressure Sensor (DPS) signal input

- Exhaust Gas Temperature Sensor (EGTS) #1 signal input

- Sensor ground

Exhaust Gas Temperature Sensor (EGTS) #2 signal input

EK? - Throttle Control Actuator control output

5

b= b4 = = b=
m i m jul jul
5 g g g o
[e] [¢] (o] o [} [&]
il D o 1 i et
4 z 2 2 = 2
3 3 x 3 3 =

FUEL PRESSURE
REGULATOR VALY Ez

P After Main Relay

EKSW - Feedback signal input

—Eﬂﬂ - Injector (Cylinder #1) [High] control output

EAG - Injector (Cylinder #1) [Low] control output

{16 - Injector (Cylinder #2) [High] contral output

—E1 - Injector (Cylinder #2) [Low] control output

—Eaz - Injector (Cylinder #3) [High] control output

—EMT - Injector (Cylinder #3) [Low] control output

—Eﬂ 7 - Injector (Cylinder #4) [High] control output

—E\z - Injector (Cylinder #4) [Low] control output

—E;aa - Injector (Cylinder #5) [High] control output

EAS - Injector (Cylinder #5) [Low] control output

1418 - Injector (Cylinder #6) [High] contral output

—EB - Injector (Cylinder #6) [Low] control output

g

RAIL PRESSURE
REGULATOR VALVE
1

# MAIN RELAY

EM - Fuel Pressure Regulator Valve control output

=

ELECTRIC EGR
CONTROL VALVE

1

P MAIN RELAY

EE - Raill Pressure Regulator Valve control output

=

VARIABLE SWIRL

# MAIN RELAY

EAGO - Electric EGR Control Valve control output

EAEﬂ - Sensor power (+5V)

ESE - Position Sensor signal input

-

Iﬂza - Sensor ground

E«ig - Motor [+] control output

r

» IGON

I._ASG - Motor [-] control output

-

Iﬂzo - Electric VGT Control Actuator control output

CONTROL ACTUATOR
3
dhzan
1
5
4
ELECTRIC VGT
CONTROL ACTUATOF{3
2
1
4

EQG - Feedback signal input
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Fuel System

* REFER TO ELECTRICAL TROUBLESHOOTING MANUAL

* REFER TO ELECTRICAL TROUBLESHOOTING MANUAL

WATER SENSOR (IN FUEL FILTER)
* OTHER CONTROL MODULE

* DATA LINK CONNECTOR (DLC)
* MULTI PURPOSE CHECK CONNECTOR

TACHOMETER (CLUSTER)

EPS CONTROL MODULE
VDC: GROUND, ABS: OPEN

PTC HEATER RELAY
COOLING FAN RELAY [HIGH]

COOLING FAN RELAY [LOW]

ECM

E(42 - Water Sensor signal input

[Rae . .
K36 - CAN [High]

F 3

I'K35 - CAN [Low]

F 3

| =

[«

F 3

1K72 - Diagnosis Data Line (K-Line)

E(47 - Engine speed signal output

[k

|_73 - Accelerator Position Sensor signal output

E(B - VDC/ABS Auto Recognition signal input

Ike

1K 9 - PTC Heater Relay control output

[k

|_25 - Cooling Fan Relay [High] control output
Ik

F 3

|_50 - Cooling Fan Relay [Low] control output

r

F 3

1 K64 - A/C Switch "ON" signal input

F 3

E(BS - Thermo Switch signal input
-

' Y

|l<65 - A/C Pressure Switch signal input
Ik

|_48 - A/C Compressor Relay control output
r

F 3

K40 - Sensor Power (+5V)
'T(93 - Cruise Control "ACTIVATOR" signal input

| B

A A

E(94 - Ground
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FL-49

Replacement

M CAUTION

* After replacing ECM, MUST input the injector
specific data (7 digits) of each cylinder into a
new ECM with scan tool.

e In the case of the vehicle equipped with
immobilizer, perform "KEY TEACHING"
procedure together (Refer to "IMMOBILIZER" in
BE group).

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Remove the cover of the ECM & relay box (A).

SENFL7123D

3. Disconnect the ECM connector (A).

SENFL7122D

4. Unscrew the ECM bracket mounting bolts (B) and the
nuts (C), and then remove the ECM.

WWW.DIGITALKHODRO.COM

5. Install a new ECM.

ECM installation bolts (on bracket):

7.8 ~11.8 N.m (0.8 ~ 1.2 kgf.m, 5.8 ~ 8.7 |b-ft)
ECM bracket installation bolts/nuts:

3.9 ~59N.m (0.4 ~ 0.6 kgf.m, 2.9 ~ 4.3 |b-ft)

6. Connect the negative(-) battery cable.
7. Perform "ECM Change" procedure [With CPF].
1) Turn ignition switch OFF.
Connect a GDS Data Link Connector (DLC).
Turn ignition switch ON.
Select "Vehicle, Model year, Engine, System".
Select "Vehicle S/W Management".
Select "Component Change Routine".
Select "ECU Change".
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FL-50 Fuel System

8) Input the mileage in odometer.

ECU Change

[ECU Change]

1. Input the current ODO values in cluster to count the drift soot
value information of CPF.

00000 km

=5 Component Changs Ro
2. Refer to previous menu to see injector information.

5] ECU Change If you're ready, press [OK] button.

El Lambda Senser Cha
[El Rail Pressure Sensa
El Air Flow Sensor Gha
1 CPF Change

B Differential Pressure

El Swirl Control Walve ¢

< | >

SFDF29207E
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Engine Control System FL-51

9) Confirm the "Complete" message and then turn
ignition switch OFF.

ECU Change

[ECU Change]

1. Input the current ODO values in cluster to count the drift soot

y

= (;3 Component Changs R Pezet Complete
After Ie. kew off, wait for 10 zec.
El Ecu Change befor next le. kew on

then press [OK] button.
El Lambda Sensor Ch

[El Rail Pressure Sens
El Air Flow Sensor G
El CPF Change m
El Differential Pressure

El Swirl Control Walve «

iA-

I ¥

'

SFDF29208E

10) Wait for more than 10 seconds, and then turn
ignition switch ON.

8. Perform "Injector Specific Data Input" procedure
(Refer to "INJECTOR" in this group).

9. Perform "Key Teaching" procedure (Refer to
"IMMOBILIZER" in BE group).
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FL-52 Fuel System

ECM Problem Inspection Procedure

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

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

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,
replace the original ECM with a new one. If problem
does not occur, this is intermittent problem (Refer to
INTERMITTENT PROBLEM PROCEDURE in BASIC
INSPECTION PROCEDURE)
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Injector
Description The injectors are installed on the cylinder head and inject
WARNING the compressed fuel stored in common rail into each

cylinder by ECM control signal. This consists of the piezo
actuator, the hydraulic coupler which amplifies output of
the piezo actuator, the pressure control valve which
moves the needle, the needle which opens or closes the
injection hole of the injector, the fuel inlet nipple, and the
fuel return nipple.

As the Piezo-Injector operates under maximum DC
200V, there may be a risk of an electric shock
caused by shorted control line etc. So when
repairing the injector or its wiring, disconnect the
battery negative (-) terminal from the battery and
wait for about 30 seconds.

Components

e Y
{1

&

S A
A8 s
w74

SENFL9159L
1. Injector 4. Clamp Mounting Bolt
2. Connector 5. Injector Specific Data (7 digits)
3. Clamp
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Fuel System

Operation Principle

Oil Pressure
Increasing

1. Piezo Actuator
2. Hydraulic Coupler

3. Pressure Control Valve
4. Needle

Pressure

Hydraulic
Coupler

Control Valve E>
Opening Opening

® Piezo Actuator

The Piezo Actuator is made up of several floors of
cylindrical piezo-ceramic (height: approximately 904m).
This lengthens by from 1.5% through 2.0% of its length if
voltage is applied (Piezoelectric Converse Effect) and
this length is “Stroke”. The number and the cross section
of the ceramic are proportional to the actuator’s stroke
and output respectively.

WWW.DIGITALKHODRO.COM

Hydraulic Pressure
Needl
Coupler Control Valve I:> eedie
Oil Pressure ] )
Closing Closing
SENFL7114L

@ Hydraulic Coupler

The hydraulic coupler is located under the piezo actuator
and amplifies the actuator’s output by the cross section
ratio of the upper and the lower pistons. At this time, the
actuator’s stroke is lengthened. The hydraulic oil is the
fuel and the oil pressure to operate the hydraulic coupler
normally is from 1 through 10 bar.
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FL-55

Piezo Actuator

Hydraulic Coupler

= Rail Pressure

I Amplified Pressure
@ Approx. 10 bar

# Approx. 1 bar

@ Pressure Control Valve

The Pressure Control Valve is located under the
hydraulic coupler and controls the needle by amplified
actuator's output.

SENFL7115L

Needle Open

!

‘ Opening \

Initilal Position

Pressure Control
Valve

Qutlet
Control Volume

By-Pass

Inlet

Niddle

Pressure Control
Valve

Needle Open

Descending Closing

Needle Close

|

T
x .
2 Rail Pressure

i Return Pressure
1 Control Pressure

Pressure

. Rising
Increasing

Pressure Control

Valve

Needle Close

U I

Rising Opening

‘ Closing \

Needle

Pressure
Decreasing

® Needle
The needle is located under the pressure control valve

WWW.DIGITALKHODRO.COM
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and finally opens or closes the injection hole.
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Fuel System

Specification

Items

Specification

Component Resistance (k&)

150 ~ 250 [20°C(68°F)]

Operation Voltage (V)

100 ~ 200

Circuit Diagram

[CIRCUIT DIAGRAM]

INJECTOR #1 (CSD24-1)
2

&

INJECTOR #2 (CSD24-2)
2

&

INJECTOR #3 (CSD24-3)
2

&

INJECTOR #4 (CSD24-4)
2

5

INJECTOR #5 (CSD24-5)
2

5

INJECTOR #6 (CSD24-6)
2

=

[HARNESS CONNECTOR]

L OO0

ECM (CSD-A)

[CONNECTION INFORMATION]

INJECTOR #1 (CSD24-1)

—Eﬂ - Injector (cyl. #1) [High] control

—Ele - Injector (cyl. #1) [Low] control

L KK
L O
L 00
LXK
L 0

CSD24-1,2,3,4,5,6
INJECTOR #1,2,3,4,5,6

E6 - Injector (cyl. #2) [High] control

—E - Injector (cyl. #2) [Low] control

—ESZ - Injector (cyl. #3) [High] control

—E47 - Injector (cyl. #3) [Low] control

—E? - Injector (cyl. #4) [High] control

—E.2 - Injector (cyl. #4) [Low] control

—EBS - Injector (cyl. #5) [High] control

—ELS - Injector (cyl. #5) [Low] control

—ES - Injector (cyl. #6) [High] control

—EB - Injector (cyl. #6) [Low] control

Terminal Connected to Function
1 ECM CSD-A (46) Injector (cyl. #1) [LOW]
2 ECM CSD-A (31) Injector (cyl. #1) [HIGH]
INJECTOR #2 (CSD24-2)
Terminal Connected to Function
1 ECM CSD-A (1) Injector (cyl. #2) [LOW]
2 ECM CSD-A (16) Injector (cyl. #2) [HIGH]

INJECTOR #3 (CSD24-3)

Terminal Connected to Function
1 ECM CSD-A (47) Injector (cyl. #3) [LOW]
2 ECM CSD-A (32) Injector (cyl. #3) [HIGH]

INJECTOR #4 (CSD24-4)

Terminal Connected to Function
1 ECM CSD-A (2) Injector (cyl. #4) [LOW]
2 ECM CSD-A (17) Injector (cyl. #4) [HIGH]

INJECTOR #5 (CSD24-5)

Terminal Connected to Function
1 ECM CSD-A (48) Injector (cyl. #5) [LOW]
2 ECM CSD-A (33) Injector (cyl. #5) [HIGH]

INJECTOR #6 (CSD24-6)

Terminal Connected to Function
1 ECM CSD-A (3) Injector (cyl. #6) [LOW]
2 ECM CSD-A (18) Injector (cyl. #6) [HIGH]
=1 =1
=] =]
60[s95e]5 spafsals2f51[50]49]48]47] 46

45]44

42]41}40]3 37]36] 35]34]33]32]31

|30

29f28]272625p 4f23]22)2 1120 19]18]17] 18]

15

[1afi312fi1fo]o]8]7]el 54 ]3]2]1]
™

=l =l

CSD-A
ECM
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Removal

EWARNING

As the Piezo-Injector operates under maximum DC
200V, there may be a risk of an electric shock
caused by shorted control line etc. So when
repairing the injector or its wiring, disconnect the
battery negative (-) terminal from the battery and
wait for about 30 seconds.

{,CAUTION

e Common Rail Fuel Injection System operates
with extremely high pressure (approximately
1,600bar), so never perform any work on
injection system with engine running or within 30
seconds after the engine stops.

* Keep cleanly the parts and the working area.
* Pay attention to a foreign substance.

* Just before installing injector, tube or hose,
remove the protect-cap attached on them.

* Do not remove injector except for special case.
*  When installing Injector

- Wash the contact area of the injector and
replace the O-ring with a new one.

- Spread oil on the injector O-ring.

- To protect damage caused by shock, vertically
insert the injector into the cylinder head.

*  When installing High Pressure Fuel Pipe

- Do not use again the used high pressure fuel
pipe.
- Install the flange nut correctly.

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Disconnect the injector connector (A).

SENFL7129D
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3. Disconnect the injector return line (B).

INOTICE

Before connecting the injector return line or after
disconnecting the injector return line, check that the
plug bush was completely raised from the plug.
Otherwise fuel will leak around the injector’s nipple
because of broken plug.

Plug Grip

Plug Bush

SENFL7118L
(INOTICE
[DISCONNECTION-INJECTOR RETURN LINE]

1. Pull the plug bush upward with the plug grip
pressed.

SENFL7131D

2. Seize the return line on both sides of the plug,
and then disconnect the plug upward from the
injector nipple.

021- 62 99 92 92
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Fuel System

[CONNECTION-INJECTOR RETURN LINE]

1. With the plug bush fully raised, vertically install
the plug to the injector nipple until "Click" sound
generates.

SENFL7132D

2. Press the plug bush downward until "Click"
sound generates.

4. Disconnect

SENFL7133D

5. Remove the injector pad (B).

WWW.DIGITALKHODRO.COM

6. Unscrew the injector clamp bolt (A), and then remove
the injector.

SENFL7134D

INOTICE
If the injector adheres to the cylinder head, use the
Special Service Tool (SST No.: 09351-4A300).

Installation
1. Installation is reverse of removal.

INOTICE

1. When installing the high pressure fuel pipe, apply
the specified tightening torques with the special
service tool [SST No.: 09314-3A000].

2. When installing the high pressure fuel pipe
connecting the common rail and injector, follow the
below procedure.

1. Temporarily install the nuts on common rail and
injector

2. Install the injector side and common rail side
sequentially

Injector clamp installation bolt: 24.5 ~ 26.5 N-m (2.5 ~
2.7 kgf-m, 18.1 ~ 19.5 Ibf-ft)

High pressure fuel pipe installation nut: 24.5 ~ 28.4 N-m
(2.5 ~ 2.9 kgf:‘m, 18.1 ~ 21.0 Ibf-ft)

021- 62 99 92 92
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Replacement

EWARNING

As the Piezo-Injector operates under maximum DC
200V, there may be a risk of an electric shock
caused by shorted control line etc. So when
repairing the injector or its wiring, disconnect the
battery negative (-) terminal from the battery and
wait for about 30 seconds.

{,CAUTION

e Common Rail Fuel Injection System operates
with extremely high pressure (approximately
1,600bar), so never perform any work on
injection system with engine running or within 30
seconds after the engine stops.

* Keep cleanly the parts and the working area.
* Pay attention to a foreign substance.

* Just before installing injector, tube or hose,
remove the protect-cap attached on them.

* Do not remove injector except for special case.
*  When installing Injector

- Wash the contact area of the injector and
replace the O-ring with a new one.

- Spread oil on the injector O-ring.

- To protect damage caused by shock, vertically
insert the injector into the cylinder head.

*  When installing High Pressure Fuel Pipe

- Do not use again the used high pressure fuel
pipe.
- Install the flange nut correctly.

WWW.DIGITALKHODRO.COM

{CAUTION

After replacing injector, MUST input the injector
specific data (7 digits) of each cylinder into ECM
with scan tool.

1. Remove the injector (Refer to "REMOVAL"
procedure).

2. Install the injector (Refer to "INSTALLATION"
procedure).

3. Perform "Injector Specific Data Input" procedure
(Refer to "INJECTOR SPECIFIC DATA INPUT"
procedure).
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Injector Specific Data Input

{,CAUTION

After replacing injector, MUST input the injector
specific data (7 digits) of each cylinder into ECM
with scan tool.

(INOTICE

Injector Specific Data
(7 digits)

SENFL7119L
Turn ignition switch OFF.

Connect a scan tool to Data Link Connector (DLC).
Turn ignition switch ON.

Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGNOSIS ¥
MODEL : EN a7-

Db

B1. ENGINE( GASOLIME)
AB3. AUTOMATIC TRAMSAXLE
B4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
BY. SRS-AlBRBAG

A8. 4WD CONTROL

SENFL7162L

WWW.DIGITALKHODRO.COM
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Fuel System

5. Select "INJECTOR SPECIFIC DATA".

1. HYUNDAI VEHICLE DIAGNOSIS &
MODEL : EN ay-

EY¥YETEM : ENGINEC DIESELJ
EURO-4 UGT(CAN)
B3. FLIGHT RECORD
B4. ACTUATION TEST
A5. SIHU-SCAN
B6. IDENTIFICATION CHECK
A7. ENGINE TEST FUNCTION
B8. COMPONENT CHANGE EOUTINE

A9. INJECTOR SFPFECIFIC DAThA

16. DATA SETUPCUNIT CONV. )

SENFL7163L

6. Confirm the message, and then press "ENTER" key.

1. HYUNDAI VEHICLE DIAGHOIIS A
* CONDITION:IG.KEY OM(ENGINE STOP)

1.IF THE INJ IS CHANGED, THE INJ
CORERECTION FUNC. SHOULD BE PERFORH
TO CONTROL THE MORMAL FUEL INJ.

Z.T0 INPUT THE INJECTOR NUMBER, PRESS
SHIFT KEY aAND SELECT THE CYL. BY
ARROW KEY AT THE SAME TIME. aAND
INPUT THE INJ DATA BY [F11~[F6&1,
DIGIT KEY. AMD THEM PRESS LENTERI].

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

SENFL7164L

7. Input the injector data (7 digit), and then press

"ENTER" key.

1.9. INJECTOR SPECIFIC DaAThA
INJ. B 1 C6FPR4E

INPUT THE MUH
OF ALL CYL.
JEIRUFF

INJ. § 3 AT ONE TIME
INJ. ff 4 KQOMB3Y

INJ. # 5 ”“E“““D
NI, 6 | A3EJKOW
SELECT THE CYLINDER BY F1~F6 KEY

AND INPUT THE DATA BY ARROW KEY
AND PRESS LENTERIKEY.

[aBCD] [EFGH| [1JKL] [mNoP] [QR-U] [uu-Z]

INJ. 8 2 MEIGYZ5

SENFL7165L

021- 62 99 92 92



WWW.DIGITALKHODRO.COM

Engine Control System

021- 62 99 92 92

FL-61

8. After comfirming the "Complete" message, turn
ignition switch OFF.

1.9. INJECTOR SPECIFIC DaATA

INJ. f 1 | CGFPR4E

o a || e
INJ. # 3 | FEIRWFR | OME TINE
INI. Hf 4 | kaona3u

INT. fl 5 u-;ioqun

INJ. l 6 | A3ETKOW

WRITING COMPLETE

[aBCD| [EFgH| [1J¥L] [mNOF] [gR-U] [uu-Z]

SENFL7166L

9. In about 10 seconds, turn ignition switch ON and
check the injector specific data memorized in the
ECM.

INOTICE
In case of failure, input the injector specific data (7
digits) into the ECM again.

1.9. INJECTOR SPECIFIC DATA
INT. 1 CoFPR4E
HELGY2S INPFUT THE NUH

OF aLL CYL.
JEIRUFP

INJ. # 3 AT OME TINE
INT. §f 4 KQOoHg3Y

INJ. 8 5 "”i““””
INT. l 6 | P3EJKOW

INJ. §f 2

WRITING FAIL

[aBCD| [EFgH| [1J¥L] [mNOF] [gR-U] [uu-Z]

SENFL7167L
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Inspection
[COMPRESSION TEST]
1. Turn ignition switch OFF.

2. Connect a scan tool to Data Link Connector (DLC).
3. Turn ignition switch ON.
4. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGHOSIS ¥
MODEL : EN a7-

B1. ENGIME(GASOLIME)
A3. AUTOMATIC TRAMNSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
Y. IZBS-AlRBAG

A8. 4WD CONTROL

SENFL7168L
5. Select "ENGINE TEST FUNCTION".

1. HYUNDAI VEHICLE DIAGNOSIS &
MODEL : EN ay-

SYSTEHM : ENGINEC DIESEL)
EURO=-4 UGT(CAN)
A3. FLIGHT RECORD
A4. ACTUATION TEST
H5. SIHU-SCAN
B6. IDENTIFICATIOM CHECK
HE8. CONPONEMT CHAMGE EOUTINE
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONVY. 2

021- 62 99 92 92

Fuel System

6. Select "COMPRESSION TEST".

1.7. ENGINE TEST FUNCTION

H1. COMPRESEION TEST

82. IDLE SPEED COMPARISON
B3. INJECT. QUANTITY COMPARISON

SENFL7170L

7. Perform the test in accordance with the message.

7.1 COMPRESSION TEST

This test is used for detecting
cylinder specific engine speed
without injection.
¥Tezt condition
=3hift level : Por N
=Engine : StoplIGH. ON)
-Electrical Load : OFF

IF you ready, now cranking, and stop
cranking when stop message appear on
the screen. Press[ENTEER].

SENFL7171L

7.1 COMPRESSION TEST

CYLINDER ENGINE SPEEIM BFPH)

ig 197 fia H4 fis fio

SENFL7169L
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228
223
227
227
226
228
226

229
229
227
227
227
226
226

228
228
228
226
226
225
225

227
227
227
226G
226
226
223

228
227
227
225
229
225
224

]
227
227
227
226
2R
226

ANALYZE THE TEET RESULT.
ANAL

021

SENFL7172L
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[INOTICE
If a cylinder's engine speed is higher than the other
cylinders, the cylinder's compression pressure is
low.

7.1 COMPRESSION TEST
CYLINDER ENGINE SPEEDC RPM)
g1 12 #2 4 fis e
el el e =7 e pepe ]
o] 229 278 227 22T 227
227 227 o 227 227 227
227 27 276 776 225 227
226 227 226 26 225 276
276 226 225 76 225 276
276 226 275 775 224 276
AMALYZE TH ESULT .
[ << |] >> B|ave | HELP
SENFL7173L
CYLINDER ENGIHE SFPEEIM RFH 2
SPEED( RFHM Y} 2688 Z58 388 358 AVG.
H1 cyL. 227
f#z cyL. 226
f3 cvL. 226
Ha cyL. 227
s cYL. 226
fie cyL. 227
PREUVSE |HELP
SENFL7174L
*The higher culinder engine speed:
=>The low conpreszzion pressure.
It can help to identify the
mechanical defects.
[PREV |
SENFL7175L
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[IDLE SPEED COMPARISON]

1.

Turn ignition switch OFF.

2. Connect a scan tool to Data Link Connector (DLC).
3.
4. Select "ENGINE (DIESEL)".

Turn ignition switch ON.

1. HYUNDAI VEHICLE DIAGHOSIS ¥

MODEL : EN a7-

B1. ENGIME(GASOLIME)
A3. AUTOMATIC TRAMNSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
Y. IZBS-AlRBAG

A8. 4WD CONTROL

5.

SENFL7168L
Select "ENGINE TEST FUNCTION".

1. HYUNDAI VEHICLE DIAGHNOSIS &

MODEL : EN {5
SYSTEM : ENGINEC( DIESEL)
EURO-4 UGT(CAN)
A3. FLIGHT RECORD
A4. ACTUATION TEST
B5. SIHU-SCAN
B6. IDENTIFICATION CHECK
HE8. CONPONEMT CHAMGE EOUTINE
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONVY. 2

SENFL7169L

6. Select "IDLE SPEED COMPARISON".

WWW.DIGITALKHODRO.COM

1.7. ENGINE TEST FUNCTION

#81. COMPRESEION TEST
Hz. IDLE SPEED COHPARISON

B3. INJECT. QUANTITY COMPARISON

SENFL7176L

7. Perform the test in accordance with the message.

7.2 1DLE SPEED COMPARISON

This test is used for detecting

injector energizing.

(Cylinder balancing function is

deactivated. )

*Tezt condition
=Compression test ! Mormal
=5hift level : P or N
=Engine » ldle
-Electrical Load : OFF

IF you ready, Press[ENTER].

cylinder specific engine speed with

SENFL7177L

021

7.2 IDLE SPEED COMPARISON
CYLINDER EMGINE SPEED{ RPM)

1§ 1 iz Ha fis fin
785 i PEE 2Rl e =k
a8 =V a2 =l o T2
7z 789 a7 791 787 789
== T3 Tl T35 T TIZ
an a1 oz T9E Az e
73 =l ] 7ol TIE 7ol TEI
208 a5 oz e a2 -1

AMALYZE THE TEST RESULT.
SENFL7178L
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7.2 IDLE SPEED COMPARISON
CYLINDER ENGINE SPEED( RPM)

1 2 g3 Ha #s e
TE3 TEE TG SE1 =] TET
266 a2 a2 =t o a2
72 - ey 791 ey Tee
elsl =] a1 s o o2
a3 a1 3 TE eI ae
73 =l a1 TR a1 =
j=]ele] a5 - an oz g

ANALYZE TH RESULT .
[ << |] > §[ave HELP
SENFL7179L

CYLINDER ENGINE SPEEIM RPN )

SPEED( RPH Y658 a8 858 958 AavG.
795
T2
=
TI7
704
798

()

SENFL7180L

#*The lower engine speed:

=>The injector injectz less quantity
than other injectors.

#The higher engine speed:

=>The injector injects more quantity

than other injectors.

|PREV |

SENFL7181L

(INOTICE

The injector in cylinder with significantly high (low)
idle speed injects more (less) quantity than the other

injectors.

WWW.DIGITALKHODRO.COM
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[INJECTION QUANTITY COMPARISON]

1.

Turn ignition switch OFF.

2. Connect a scan tool to Data Link Connector (DLC).
3.
4. Select "ENGINE (DIESEL)".

Turn ignition switch ON.

1. HYUNDAI VEHICLE DIAGHOSIS ¥

MODEL : EN a7-

B1. ENGIME(GASOLIME)
A3. AUTOMATIC TRAMNSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
Y. IZBS-AlRBAG

A8. 4WD CONTROL

5.

SENFL7168L
Select "ENGINE TEST FUNCTION".

1. HYUNDAI VEHICLE DIAGHNOSIS &

MODEL : EN {5
SYSTEM : ENGINEC( DIESEL)
EURO-4 UGT(CAN)
A3. FLIGHT RECORD
A4. ACTUATION TEST
B5. SIHU-SCAN
B6. IDENTIFICATION CHECK
HE8. CONPONEMT CHAMGE EOUTINE
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONVY. 2

SENFL7169L

WWW.DIGITALKHODRO.COM

6. Select "INJECTION QUANTITY COMPARISON".

1.7. ENGINE TEST FUNCTION

#1. COMPRESEION TEST
82. IDLE SPEED COMPARISON
H3. INJECT. QUANTITY COMPARISON

SENFL7182L

7. Perform the test in accordance with the message.

7.3 INJECT. QUANTITY COMPARISON

activated. ]

¥Test condition

=3hift level
=Engine

=Electrical Load

-Compression test @
: PorHN

Mormal

Ida1

. OFF
IF you ready, Press[ENTER].

e

This test is used for detecting
cylinder specific guantity with
individuval energizing of injector.

(Cylinder balancing function is

SENFL7183L

7.3 INJECT. QUANTITY COMPARISON

ENG. SPEEDM EPH) | INJECTION QUANITYCHMHM3 )

1 2 3 4 35 6/ 1

Z

3 4

2 &

[FE. 3
8. 37
e, 35

FE. 39
R

[~ R~ B v B R ]
L I v B B I v B v R ]
L I v R B B v B . B 1]
L I v R B B v B . B 1]
L I v R B B v B . B 1]
L I v R B B v B . B 1]

.
]
=l
e 30,
2
5l
=l

FE. 39

&7

. G
=)

=8

. B4
.53
.53

.
8.
&,
e
FE.
e,
.

35
30
et
37
3
3
37

. B
. B
. B
. 55
. B
. e
-t

=]

N

O =

L7 B2l

5] ]
5] B
5, ]
B, 55 . 28
H, 5]
SR S |
M55 Bl 21

ANALYZE THE TEET RESULT.

SENFL7184L
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7.3 INJECT. QUANTITY COMPARISON WINOTICE o o
ENG. SPEED(RPM) | INJECTION QUANITYCMM3) * (+) correction value: Injection quantity is less than
12 3 4561 2 3 4 5 6 the others.
] (S R (LR =T LT Bt R REDR R Hiet) B * (-) correction value: Injection quantity is more than
B |g (8 |8 |8 |8 837066 8. 36 668, 56 B 19 the others.
P |® |9 |8 |8 938065 B 36E 65R. 56 B 19 * Very high correction value: The injector may have
g | eI | e LRI bty 2ol plebett bl Hisl et any fault. At this time, replace the injector with a new
=l 5} 5] a a A 8. 394, 64 FA, 38, 648, 57 B, 28 one and perform these tests agaln
E 5] 5} 5] 5] |, 398, 63 AL 3-8, 648, 57 B. 21
i 8 a a a B e, 398, 63 FA. 36, edE. e [, 21
ANALYZE THE RESULT .
[ << || »» } [ave | HELP
SENFL7185L

CYLINDER ENGINE SPEED{ RPH)
SPEED( RPH J658 758 854 958 AlG.

Mo. 1 Cal [E]
M. 2 Cal a
Mo. 3 Cal ]
Mo. 4 Cal ]

Ho. 5 Cal ]

Ho. & Cul &
QUANT . MM3 -4 e A 2 4  AUG.
Moo 1 Cal -8, 37
Mo. 2 Cyl [ =
Mo. 3 Cal -8, F&
Mo. 4 Cal -8, &5
Ho. 5 Cul A. 56
Ho. & Cul 83,15

PREY

SENFL7186L

#The poszitive correction value:
=>The fuel injection of the cuylinder
iz less than that of other cylinder.
#*The negative correction value:
=>The fuel injection of the cylinder
is more than that of other cuylinder.
¥Extreme correction wvalue identifies a
problematic injector.
After replacing a injector with newone

;retest & confirn the engine condition

[PREV |

SENFL7187L

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM

FL-68

021- 62 99 92 92
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Mass Air Flow Sensor (MAFS)

Function And Operation Principle

The Mass Air Flow Sensor (MAFS) is installed in air
intake line and is a hot-film type sensor. This sensor
detects mass of air flow and sends the amount to the
ECM by frequency signal. A large amount of intake air
represents acceleration or high load conditions while a
small amount of intake air represents deceleration or
idle. By using this signal, the ECM can control EGR
amount and fuel injection amount more correctly.

{CAUTION

After replacing the Mass Air Flow Sensor (MAFS),
MUST perform the "COMPONENT CHANGE
ROUTINE" procedure (Refer to "REPLACEMENT"
procedure). Otherwise trouble related with engine
performance or emission control may occur until
ECM learning about the component is over.

SENFL7101L

WWW.DIGITALKHODRO.COM

Specification

At intake air temperature = 20C(68°F)

Air Flow (kg/h) Frequency (kHz)

8 1.94 ~1.96

10 1.98 ~1.99

15 2.06 ~2.07

75 272~275

160 3.36 ~ 3.41

310 444 ~ 453

640 7.66 ~ 8.01

800 10.13 ~ 11.17

At intake air temperature = -15C(5°F)

Air Flow (kg/h)

Frequency (kHz)

10 1.97 ~ 1.99
75 271~276
160 3.34 ~3.43
310 4.39 ~ 4.58
021- 62 99 92 92
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Circuit Diagram
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[CIRCUIT DIAGRAM]

MAFS & IATS #1 (CSD27)

[CONNECTION INFORMATION]

ECM (CSD-K)
ATS Terminal Connected to Function
_E 3 [36 - IATS #1 Signal 1 Main Relay Power Supply (B+)
2 ECM CSD-K (81) Sensor Ground
3 ECM CSD-K (38) IATS #1 Signal
ECM CSD-K (75 Reference Frequen
—E 2 E1 - Sensor Ground 4 (75) d Y
5 ECM CSD-K (74) MAFS Signal
— = [74 - MAFS Signal
A 4
] ES - Reference Frequenry
1
Main Relay
[HARNESS CONNECTOR] CSD-A
i i 1
|} |}

60 |5Y58]57|565|54|53]52]511 50149 | 48)47| 46
45 |4443142§41140|39|38{37|36] 35| 34 | 33]32] 31

=1

80660, = =

L CSD-K
csD27 1
MAFS & IATS #1 [odleslezloifsoles|eels7leelesle4js3]szlg lsolzelral 77| efrslzal 73| 5T
I72]71]7olesleele 7le6les 4|6 3f6 26 1|6 06 ols8]s s 6ls5|64l53]62] 51
I 1 1 ] | L 413
| S ) ) V= I ) ) [ ) ) G S X R B R B
|28j27[26]25]24]23]22[21pofrofi sfi 7|16 s 4]13]12[11]10] 9| 8] 7 | !

sy 1

ECM

SENFL7120L
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Signal Waveform

FR M zev (EES CHBA.S5V FR M z26v (EES CHBA.S5V
MIN: 178.8mU AVE: 2.5V MAX: 5.1V MIN: 284.5mV AVE: 2.4V HMAX: 5.1V

FREQ: £2.17 KH= DUTY: 48 X FREQ: 4.35 KH= DUTY: 46 =

_m |zboﬁ| |.cu1.as|.|r|i:r10'| |ﬁEdD| '| HENU '| _m |zboﬁ| |.cu1.as|.|ni:nd| |ﬁEdn| '| HENU '|
 Idls

SENFL7121L

Component Inspection
1. Check the MAFS visually.

- Mounting direction

- Any contamination, corrosion or damage on
connector

- Clogged or wet air cleaner

- Deformed or blocked by any foreign material on
MAFS' cylinder

2. Check any leakage on intake system and intercooler
system.

WWW.DIGITALKHODRO.COM 021- 62 99 92 92
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Replacement

M CAUTION

After replacing the Mass Air Flow Sensor (MAFS),
MUST perform the "COMPONENT CHANGE
ROUTINE" procedure. Otherwise trouble related with
engine performance or emission control may occur
until ECM learning about the component is over.

1. Turn ignition switch OFF.

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

3. Turn ignition switch ON.

4. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGNOSIS ¥
MODEL : EN a7-

B1. ENGINE( GASOLIME )
A3. AUTOMATIC TRAMSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
AY. SRS-AlBRBAG

Ag. 4WD CONTROL

SENFL7188L
5. Select "COMPONET CHANGE ROUTINE".

1. HYUNDAI VEHICLE DIAGHNOSIS &
MODEL : EN a7-

SYSTEM : ENGINEC( DIESEL)
EURO-4 UGT(CAN)

A3. FLIGHT RECORD
A4. ACTUATION TEST
A5. SIHU-SCAN
B6. IDENTIFICATIOM CHECK
B7Y. ENGINE TEST FUMCTION
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONVY. 2

SENFL7189L

WWW.DIGITALKHODRO.COM

021- 62 99 92 92

FL-71

6. Select "AIR FLOW SENSOR CHANGE".

1.8 . COMPONENT CHANGE ROUTINE
MODEL : EN ay-

SYSTEM : ENGINE( DIESEL )
EURO=4 UGT(CAN)
Al1. LAMEDA SENSOR CHANGE
A2. BRAIL PRESSURE SENSOR CHANGE
A4. SWIRL CONTROL VALVE CHANGE
A5. PRESSURE BREGULATING VALVE CHANGE
H6. ELECTRIC WGET ACTUATOR CHANGE

SENFL7190L

7. Confirm the message, and then press "ENTER" key.

1.8 . COMPONENT CHANGE ROUTINE

AIR FLOW SENSOR CHANGE
IN THIS MODE, CaAN RESET THE STORED

DRIFT UALUES OF HOT FILH AIR FLOU
SENS0R IN EEPROH.

PRESS LENTER]1 KEY.

SENFL7191L

8. Confirm the "Complete" message, and then turn

ignition switch OFF.

1.8 . COMPONENT CHANGE ROUTINE

AIR FLOW SENSOR CHANGE

COMPLETED* AFTER 18 SEC. OR MORE

SINCE IG.KEY OFF, TUEN IG.KEY ON

PRESS LENTER]1 KEY.

SENFL7192L

9. Wait for more than 10 seconds, and then turn ignition

switch ON.

021- 62 99 92 92
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FL-72
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Fuel System

Boost Pressure Sensor (BPS)

Function And Operation Principle

The Boost Pressure Sensor (BPS) is installed on the
intercooler assembly and measures the pressure of the
compressed air in turbocharger. By using this signal, the
ECM controls the Variable Geometry Turbocharger
(VGT).

BPS & IATS #2

)
ZTONAC

SENFL7104D

WWW.DIGITALKHODRO.COM

Specification

Pressure (Kpa) Output Voltage (V)
32.5 0.5
70 1.02 ~1.17
140 213 ~2.28
210 3.25~3.40
270 420 ~4.35
284 4.5
A
45
=S
(4]
g
G
=
!
3
¢]
05
0 325 284 l

Pressure (kPa abs.)

EFQGO038A
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Engine Control System

021- 62 99 92 92

FL-73

Circuit Diagram

[CIRCUIT DIAGRAM]
BPS & IATS #2 (E34)

w

ECM (CSD-A)

[CONNECTION INFORMATION]

[7 - IATS #2 Signal
| -

]

EG - Sensor Ground

S P o

EG - Sensor Power (+5V)

[41 - BPS Signai

[HARNESS CONNECTOR]

Terminal Connected to Function
1 ECM CSD-A (41) BPS Signal
2 ECM CSD-A (26) Sensor Power (+5V)
3 ECM CSD-A (7) IATS #2 Signal
4 ECM CSD-A (56) Sensor Ground
CSD-A

2ooalo7lesleslealal22]2 1] 20l 19]18]17

FEEINREBREH
™

s|5]al3]2]1]
™~

=

=
CSD-K

E34
BPS & IATS #2

ot I

la4fes|ez]a1|acjes|eele 7|esles|edeale2]a|eol7el7al77f7el75)7 4] 73]

I72l71]70lecleele 7lessfe4l63l62]6 1k 0l6o]s8] 5 756]55)

53]52] 51]

|50|49|4B|:ﬁ'|46|4;|44|4;i|42|41 |:w|39 38|37|3I6|35|3:4|33|3

31|30 29

|28l27]26]25}24|23f22 1 ol ofi 8|17 [16fi 5|1 4]1:3]1 2|1 1]10

ofs] 7]

pa— 1

ECM

Signal Waveform

FR

CHE A5V

G 1.0 v

m el s )

|RECD||HENU|

During Acceleration

SENFL7123L

WWW.DIGITALKHODRO.COM
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Fuel System

Intake Air Temperature Sensor (IATS)

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.

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.

Specification
IATS #1 (MAFS)

Temperature [C('F)] Resistance (k%)
-40(-40) 35.14 ~ 43.76
-20(-4) 12.66 ~ 15.12
0(32) 512 ~ 5.89
20(68) 2.29 ~ 2.55
40(104) 1.10 ~1.24
60(140) 0.57 ~ 0.65
80(176) 0.31~0.37

WWW.DIGITALKHODRO.COM

Comparing these air temperature values from both
sensors, more accurate sensing of intake air temperature
is possible. ECM uses these air temperature signals to
perform EGR control correction and fuel injection quantity
correction.

{CAUTION

After replacing the Intake Air Temperature Sensor
(IATS) #1, MUST perform the "COMPONENT
CHANGE ROUTINE" procedure (Refer to
"REPLACEMENT" procedure). Otherwise trouble
related with engine performance or emission control
may occur until ECM learning about the component
is over.

WA

IATS #2 (BPS)

SENFL7124L

Temperature [C('F)] Resistance (k%)

-40(-40) 40.93 ~ 48.35

-20(-4) 13.89 ~ 16.03

0(32) 5.38 ~ 6.09

20(68) 2.31~2.57
40(104) 1.08 ~1.21
60(140) 0.54 ~ 0.62
80(176) 0.29 ~ 0.34

021- 62 99 92 92
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Engine Control System

Circuit Diagram

021- 62 99 92 92

FL-75

[CIRCUIT DIAGRAM]

MAFS & IATS #1 (CSD27)

[CONNECTION INFORMATION]

ECM (CSD-K)
ATS Terminal Connected to Function
_E 3 [36 - IATS #1 Signal 1 Main Relay Power Supply (B+)
2 ECM CSD-K (81) Sensor Ground
3 ECM CSD-K (38) IATS #1 Signal
ECM CSD-K (75 Reference Frequen
—E 2 E1 - Sensor Ground 4 (75) d Y
5 ECM CSD-K (74) MAFS Signal
— = [74 - MAFS Signal
A 4
] ES - Reference Frequenry
1
Main Relay
[HARNESS CONNECTOR] CSD-A
i i 1
|} |}

60 |5Y58]57|565|54|53]52]511 50149 | 48)47| 46
45 |4443142§41140|39|38{37|36] 35| 34 | 33]32] 31

=1

80660, = =

L CSD-K
csD27 1
MAFS & IATS #1 [odleslezloifsoles|eels7leelesle4js3]szlg lsolzelral 77| efrslzal 73| 5T
I72]71]7olesleele 7le6les 4|6 3f6 26 1|6 06 ols8]s s 6ls5|64l53]62] 51
I 1 1 ] | L 413
| S ) ) V= I ) ) [ ) ) G S X R B R B
|28j27[26]25]24]23]22[21pofrofi sfi 7|16 s 4]13]12[11]10] 9| 8] 7 | !

sy 1

ECM

SENFL7120L
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Fuel System

[CIRCUIT DIAGRAM]
BPS & IATS #2 (E34)

]

w

ECM (CSD-A)

[CONNECTION INFORMATION]

[7 - IATS #2 Signal
| -

EG - Sensor Ground

EG - Sensor Power (+5V)

S P o

[HARNESS CONNECTOR]

[41 - BPS Signai

Terminal Connected to Function
1 ECM CSD-A (41) BPS Signal
2 ECM CSD-A (26) Sensor Power (+5V)
3 ECM CSD-A (7) IATS #2 Signal
4 ECM CSD-A (56) Sensor Ground
CSD-A

2ooslo7lesles|zal2al22]2 1] 20 19]18]17] 18]

FEEINREREEHEBEHEE
™ ™

= =l

CSD-K

E34
BPS & IATS #2

U

la4fes|ez]a1|acjes|eele 7|esles|edeale2]a|eol7el7al77f7el75)7 4] 73|

727 1]70lecleele 7lessfe4l63l62]6 1k 0l6o]s8] 5 756]55)

53]52] 51]

|50|49|4B|:17|46|4;|44|4;i|42|41|:1(1|39 38|37|3I6|35|3:4|33|3 3130 29

lele7leelzsalzak2 b bohohislz [refislalafzhifio o[ e | 7 | L2

o 1

ECM

Signal Waveform

yCH AES:RVU 5.0 S|

Component Inspection
1. Turn ignition switch OFF.

SENFL7122L

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

#2) connector.

3. Measure resistance between IATS signal terminal

and sensor ground terminal.

4. Check that the resistance is within the specification.

Specification: Refer to "SPECIFICATION"

_m Iéooﬁl |'cuhs |'|r1f:r10'| IhEdnl '| HENU '|

SENFL7125L

WWW.DIGITALKHODRO.COM

021- 62 99 92 92



WWW.DIGITALKHODRO.COM

Engine Control System
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FL-77

Replacement

{,CAUTION

After replacing the Intake Air Temperature Sensor
(IATS) #1, MUST perform the "COMPONENT
CHANGE ROUTINE" procedure. Otherwise trouble
related with engine performance or emission control
may occur until ECM learning about the component
is over.

1. Turn ignition switch OFF.

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

3. Turn ignition switch ON.
4

. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGNOSIS ¥
MODEL : EN a7-

B1. ENGINE( GASOLIME )
A3. AUTOMATIC TRAMSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
HY. SRS-AlBRBAG

Ag. 4WD CONTROL

SENFL7193L
5. Select "COMPONET CHANGE ROUTINE".

1. HYUNDAI VEHICLE DIAGNOSIS &
MODEL : EN a7-

SYSTEM : ENGINEC( DIESEL)
EURO=4 UGT(CAN)

A3. FLIGHT RECORD
A4. ACTUATION TEST
A5. SIHU-SCAN
B6. IDENTIFICATIOM CHECK
B7Y. ENGINE TEST FUMCTION
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONVY. 2

SENFL7194L
6. Select "AIR FLOW SENSOR CHANGE".

WWW.DIGITALKHODRO.COM

1.8 . COMPONENT CHANGE ROUTINE

MODEL : EN By=
SYSTEM : ENGINEC DI1ESEL )
EURO-4 UGTCCAN)

Al1. LAMBEDA SENSOR CHANGE
AZ. BAIL PRESSURE SENS0OR CHANGE
A4. SWIRL CONTROL VALVE CHANGE
A5. PRESSURE BEGULATING UVALUVE CHAMGE
H6. ELECTRIC UGT ACTUATOER CHANGE

SENFL7195L

7. Confirm the message, and then press "ENTER" key.

1.8 . COMPONENT CHANGE ROUTINE

AIR FLOW SENSOR CHANGE
IN THIS MODE, CaN BESET THE STORED

DRIFT VALUES OF HOT FILH AlIR FLOUW
SENSOR IN EEPROH.

PRESS LENTER]1 KEY.

SENFL7196L

8. Confirm the "Complete" message, and then turn

ignition switch OFF.

1.8 . COMPONENT CHANGE ROUTINE

AIR FLOW SENSOR CHANGE

COMPLETED?

AFTER 16 SEC. OR MORE

SINCE IG.KEY OFF, TUEN IG.KEY ON

PRESS LENTER]1 KEY.

SENFL7197L

9. Wait for more than 10 seconds, and then turn ignition

switch ON.
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Fuel System

Engine Coolant Temperature Sensor (ECTS)

Function And Operation Principle

The Engine Coolant Temperature Sensor (ECTS) is
located in the engine coolant passage of the cylinder for
detecting the engine coolant temperature. The ECTS
uses a thermistor which resistance is in inverse
proportion to the temperature (NTC: Negative
Temperature Coefficient). During cold engine operation,
the ECM adjusts the injection amount and the timing by
using this ECTS output signal to avoid engine stalling
and improve drivability.

/\\
)
B
S
\%\ Electric VGT Control Actuator
n e R /7.

SENFL7102L

Terminal

K=

% Packing (Rubber)

j— Body

I 1 4——Thermister
e

EGRF241A

WWW.DIGITALKHODRO.COM

Specification

Temperature [C('F)] Resistance (k%)

-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

021- 62 99 92 92
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Engine Control System FL-79

Circuit Diagram

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS (CSD11) ECM (CSD-A)
1 Ez -ECTS Signal Terminal Connected to Function
1 ECM CSD-A (22) ECTS Signal
2
1 [21 - Sensor Ground 3 ECM CSD-A (21) Sensor Ground
[HARNESS CONNECTOR] CSD-A

|30]29)28]2A26lesbalod22f21) 20] 18] 18] 17] 16

[ishap3li2hifiof el el 7]el5[4]3]2]1]
™~

=l =l
_ CSD-K
1
csb1 :'“/ 4laz]e2]e1]eolsolss]s7 le4lesls2]alsolzolralz A7 elzslz 4] 73]
ECTS 72l71l7oleddssl67le6l65l64l63k2]6 1k 0 8l58l5 A5 655|54]53]52] 51] °l®
3
|solsfaglarlaslaskalaalac]a1]adzslsels7fael3s]24l33 323 1[30] 29|
= EEEEEEINEREEEREERREEERE g
Ly 1
i ECM
SENFL7126L
Component Inspection 5. Check that the resistance is within the specification.
1. Turn ignition switch OFF. Specification: Refer to "SPECIFICATION"
2. Disconnect the engine coolant temperature sensor

connector.
3. Remove the sensor.

4. After immersing the thermistor of the sensor into
engine coolant, measure resistance between ECTS
signal terminal and ground terminal.

EFNF541A
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Fuel System

Camshaft Position Sensor (CMPS)

Function And Operation Principle

The Camshaft Position Sensor (CMPS) is installed on the
cylinder head cover and detects the camshaft position.
This is a hall sensor and has a hall-effect IC which output
voltage changes when magnetic field is made on the IC
with current flow.

It is related with Crankshaft Position Sensor (CKPS) and
detects the piston position of the each cylinder which the
CKPS can't detect. By using this signal, the ECM
perceives the position of each cylinder and controls
sequential injection.

SENFL7107D

WWW.DIGITALKHODRO.COM

Specification

Level Output Voltage (V)
High 5
Low 0
Item Specification
Air gap (mm) 05~15
021- 62 99 92 92
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Engine Control System

021- 62 99 92 92

FL-81

Circuit Diagram

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

ECM (CSD-A)
CMPS (CSD92)
3 Terminal Connected to Function
{29 - Sensor Ground 1 ECM GSD-A (54) Sensor Power (+5V)
ECM CSD-A (28 CMPS Si |
D 2 [28 - CMPS Signal 2 (28) 'gna
3 ECM CSD-A (29) Sensor Ground
1 54 - Sensor Power (+5V)
[HARNESS CONNECTOR] CSD-A
1 i
[N} [N}
60[solsels7selsslB4ls3l52]51] 50] 40| 48] 47] 46
|45 |44E§|4g41|40|33333%6| 35|34 | 33| 32|31 |
L ] L ] L 1
|20]2gj2g]272ele s 4232221 20] 19] 18] 1 7] 16])
[HEEEIREBEGAEHOEBEHAKE
Il
= =i
_ CSD-K
=]
[e4fesfozfotfocles|sels7lselss|e4lesleals lsolrolrel7 A7ef75[74] 73| 5 TS
|72l71[70leolesfe7l6eleske4l63le2]6 1 0ls9]58]5 A5 6l55]54f53f52] 51
I 1 I | 1 I 413
[soas]4gla7]4clsshalafazia1]40fze]z8]a7]aslesla 4333 130 29]
— REEEEEEINEEEEERDEENEE B E =
=T

ECM

Signal Waveform

=l : 5mS

5u

\ : : Z Z Z Z :
CMPS Low—High reference

_ |zoor1| |cuns| |r1Er10| |REcn| \nEnul

1%

SENFL7128L

WWW.DIGITALKHODRO.COM

SENFL7127L

Component Inspection
1. Check signal waveform of CMPS and CKPS using a
scan tool.

Specification: Refer to "SIGNAL WAVE FORM"

021- 62 99 92 92
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FL-82 Fuel System
Crankshaft Position Sensor (CKPS)

Function And Operation Principle Specification
The Crankshaft Position Sensor (CKPS) is installed on Items Specification
the transaxle housing and detects the crankshaft ) ) s s
position. By using this signal, the ECM can calculate the Coil Resistance (Q) 774 ~ 9460 [207C(68°F)]
piston position of each cylinder and the engine speed for Air Gap (mm) 05~15
sequential injection.

S (Cekes 4
?7 /\ J

SENFL7106D
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Engine Control System

021- 62 99 92 92

FL-83

Circuit Diagram

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

CKPS (CSD14) ECM (CSD-A)
e | 3 = ] Terminal Connected to Function
— 158 - CKPS [+] Signal 1 ECM CSD-A (57) Sensor Shield
E P - 2 ECM CSD-A (43) CKPS [-] Signal
; 143 - CKPS [-] Signal -
S N '-- 3 ECM CSD-A (58) CKPS [+] Signal
1 = )
{57 - Shield
[HARNESS CONNECTOR] CSD-A
i
@E@EE@QEEIE’EEE--
L 1 [ ] [ ]
|2o]29jze]27lz6l2sle4]2324 2 1] 20] 19] 18 |1 7|16
IHEEEINEBEABOEHAE
[1 ml Il I
=l =
) CSD-K
v 1 P
= [ealea]ealenloolss|asla7lsslsslsalsalsAs lsol7al7el7A7e7sl74] 73| [5T3
|72l71|7olesleele 7l6skesl64]63ls2]6 1f60ls9ls8]s Aselss|54f53l52] 51
| 1 | 1 1 [ 413
|s0lao]agl47laefaslialialacls1]a0kz0]38]37]36)5]34) 33]33 1]30] 29|
— |28]27]26]25fp4lz3k2lp 1feofiofis)i 7|61 sh 4|1 3] 21 1]10] e [ 8] 7 | {
Loy 1

ECM

Signal Waveform

Component Inspection

=l : 5mS 5V

scan tool.

SENFL7129L

1. Check signal waveform of CMPS and CKPS using a

Specification: Refer to "SIGNA

L WAVE FORM"

1%

\ : : Z Z Z Z :
CMPS Low—High reference

_ |zoor1| |cuns| |r1Er10| |REcn| \nEnul

SENFL7128L
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FL-84
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Fuel System

Accelerator Position Sensor (APS)

Function And Operation Principle

The Accelerator Pedal Position Sensor (APS) is installed
on the accelerator pedal assembly and consists of the
two potentiometers which have independent circuit
(power, signal output, and ground) individually. This
system makes the ECM recognize the driver's intention
even if one sensor is broken. Also the ECM can diagnose
the sensor by comparing the two sensor's signal.

APS

SCMFL6005D

WWW.DIGITALKHODRO.COM

Specification

Output Voltage(V) [Vref = 5.0V]
Pedal Position
APS1 APS2
Released 0.7~0.8 0.275 ~0.475
Fully depressed 3.8~44 1.75~2.35
L R
> 3.8~44|
&
8 APS 1
[¢]
z Y]] S ——
*:ET APS 2
3 175-235¢ - /
0.7 ~ 0.8 f--merer- 7 ' '
0.275 ~ 0.475 Af“‘/ Pedal Stroke
CcT W.0.T
Stroke (mm)
SENFL7130L
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Engine Control System
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FL-85

Circuit Diagram

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

[

APS (CSD44) ECM (CSD-K)
Terminal Connected to Function
APS 1 4 -
—= 182 - Sensor Power (+5V) 1 ECM CSD-K (60) | APS 2 Sensor Power (+5V)
2 ECM CSD-K (57) APS 1 Signal
2 [57 - APS 1 Signal J
3 ECM CSD-K (58) APS 2 Signal
A
5 -
- Eg - Sensor Ground 4 ECM CSD-K (82) APS 1 Sensor Power (+5V)
5 ECM CSD-K (79) APS 1 Sensor Ground
APS 2 1
= f60 - Sensor Power (+5V) 6 ECM CSD-K (80) APS 2 Sensor Ground
3 = .
,| I 58 - APS 2 Signal
el 6
= EO - Sensor Ground
[HARNESS CONNECTOR]
CSD-A
= 1
™ ] ™ ]

605 5 554153]52)51)50|49]48]47] 46
4544j43}42}4140]3 37}36] 35|34 ]33]32]31
[ 1 [ 1 [ |

|30]29feel27|zelesla]23l22f21] 20 19] 18] 1 7] 16]
lishalisli2h1fiofefaf 7|65 |4 ]3]2]1]
Il

= =l
LI CsSD-K
CsD44
4Jozfezfe feoleslecle7]aelesle4fe sedfa Jecfr sl sl A7 el7sf7 4] 73
APS 72]71]7ofesleefe 7fefe 5646 36 2]6 1f 0l 9]58]57]56]55]5 EE—alﬁl °1s
| | 1 1| | 4
|solselagla7]aslasliafa3la2]4 1]acfzafela7]26]35]34] 33323 1]30] 29]
Eelerlzelzazaleakz ol hisf7efshafishiz[rio o fs [ 7 | L2
ECM
SENFL7131L
Signal Waveform
At 8.5 v EES a.5 v
D H H H H H ----- H <}
IE [zoon| [curs | [MEMO| | RECD| [MENU|
SENFL7132L
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FL-86
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Fuel System

Rail Pressure Sensor (RPS)

Function And Operation Principle

The Rail Pressure Sensor (RPS) is installed at the end of
the common rail (bank 1) and measures the
instantaneous fuel pressure in the common rail. The
sensing element (semiconductor device) built in the
sensor converts the pressure to voltage signal. By using
this signal, the ECM can control correct injection amount
and timing. And it adjusts the rail pressure with the rail
pressure regulator valve if the target pressure and the
actual pressure calculated by the RPS output signal are
different.

{,CAUTION

After replacing the Rail Pressure Sensor (RPS),
MUST perform the "COMPONENT CHANGE
ROUTINE" procedure (Refer to "REPLACEMENT"
procedure). Otherwise trouble related with engine
performance or emission control may occur until
ECM learning about the component is over.

SENFL7108D

WWW.DIGITALKHODRO.COM

Specification

Condition| Rail pressure (bar) | Output Voltage (V)
Idle 200 ~ 300 09~12
3,000 rpm 450 ~ 650 1.5~1.9

021- 62 99 92 92
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Engine Control System
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FL-87

Circuit Diagram

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

RPS (CSD33) ECM (CSD-A)
3 ES - Sensor Ground Terminal Connected to Function
1 — 1 ECM CSD-A (27) Sensor Power (+5V)
“‘——|Zp 127 - Sensor Power (+5V) 2 ECM CSD-A (40) RPS Signal
2 [40 - RPS signal 3 ECM CSD-A (55) Sensor Ground
[HARNESS CONNECTOR] CSD-A

CSD33
RPS

| 30]292827]26)25]24]23]22]2 4 20] 19|18 ] 17| 16]

[HEEEIREBEEAHOERBAN
™ ™

=l

=

CSD-K

94193]92|91]|90j89|88|a7)86l65|84]83|82|81]80)79|78]77|76{75|7 4] 73
72| 71|70]|63]68[6 7|66 BS54 |63|62|61160|59]58|57|56)55)54{53]52] 51

1 | 1 ] ] 1
|sofas]4sla7]aelasfaafisfazfa 1]adzolaslz7]36]35]34)33)32]3 1]30] 29

|28]27]26[25f24|23]22p 1 pofiofisfi 7|16l 5[ 4|1 3]12]11]10f o | 8] 7

|21

h

ECM

Signal Waveform

FR

R 1.8 v Bl 1.8 v

m [zoon| [CURS | [MEMO] RECD] |MENU|

During Acceleration

SENFL7134L
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SENFL7133L
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FL-88

021- 62 99 92 92

Fuel System

Replacement

M CAUTION

After replacing the Rail Pressure Sensor (RPS),
MUST perform the “COMPONENT CHANGE
ROUTINE” procedure. Otherwise trouble related with
engine performance or emission control may occur
until ECM learning about the component is over.

1. Turn ignition switch OFF.

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

3. Turn ignition switch ON.

4. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGNOSIS ¥
MODEL : EN a7-

B1. ENGINE( GASOLIME )
A3. AUTOMATIC TRAMSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
AY. SRS-AlBRBAG

Ag. 4WD CONTROL

SENFL7198L
5. Select "COMPONET CHANGE ROUTINE".

1. HYUNDAI VEHICLE DIAGHNOSIS &
MODEL : EN a7-

SYSTEM : ENGINEC( DIESEL)
EURO-4 UGT(CAN)

A3. FLIGHT RECORD
A4. ACTUATION TEST
A5. SIHU-SCAN
B6. IDENTIFICATIOM CHECK
B7Y. ENGINE TEST FUMCTION
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONVY. 2

SENFL7199L
6. Select "RAIL PRESSURE SENSOR CHANGE".

WWW.DIGITALKHODRO.COM

1.8 . COMPONENT CHANGE ROUTINE
MODEL : EN ay-

SYSTEM : ENGINEC DI1ESEL )
EURO-4 UGTC(CAN)
B1. LAMBDA SENSO0R CHANGE
A3. AIR FLOW SENSOR CHANGE
A4. SWIRL CONTROL VALVE CHANGE
AS3. PRESSURE REGULATING VALVE CHANGE
H6. ELECTRIC WGT ACTUATOR CHANGE

SENFL7600L
7. Confirm the message, and then press "ENTER" key.

1.8 . COMPONENT CHANGE ROUTINE

BRAIL PRESSURE SENS0OR CHANGE( RPS )

IN THIS HODE, CaN SET THE FHA(FUEL
HEAN ADAPTATION ) VALUES AND ZERO SET
THE OPERATION TIME FOR THE CHANGED
BAIL PRESSURE SENSO0OR.

PRESS L[ENTER]1 KEY.

SENFL7601L

8. Confirm the "Complete" message, and then turn
ignition switch OFF.

1.8 . COMPONENT CHANGE ROUTINE

BRAIL PRESSURE SENS0OR CHANGE( RPS )

COMPLETED?

AFTER 16 SEC. OR MORE

SINCE IG.KEY OFF, TUEN IG.KEY ON

PRESS L[ENTER]1 KEY.

SENFL7602L

9. Wait for more than 10 seconds, and then turn ignition
switch ON.

021- 62 99 92 92
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Engine Control System

021- 62 99 92 92

FL-89

Fuel Temperature Sensor (FTS)

Function And Operation Principle

The Fuel Temperature Sensor (FTS) is installed on the
high pressure fuel pump and measures the temperature
of the fuel supplied from the fuel tank (via fuel filter). The
FTS uses a thermistor which resistance is in inverse
proportion to the temperature (NTC: Negative
Temperature Coefficient). With this signal, the ECM can
adjust the injection amount.

At high temperature, vapor-lock in fuel line or oil
membrane destruction may appear. Especially oil
membrane destruction deteriorates fuel's Ilubrication
performance and it may damage the high pressure fuel
pump and the injector.

AR e e —
uel Pressure Regulator Valve
GOSN S NS S

SENFL7103L

WWW.DIGITALKHODRO.COM

Specification

Temperature [C('F)] Resistance(k®)
-10(14) 8.64 ~ 10.15
20(68) 2.35 ~ 2.65
80(176) 0.31~0.33

120(248) 0.11 ~0.12

021- 62 99 92 92
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FL-90

021- 62 99 92 92

Fuel System

Circuit Diagram

[CIRCUIT DIAGRAM)]
FTS (CSD32)

ECM (CSD-A)

[CONNECTION INFORMATION]

L

ESQ - Sensor Ground

[10- FTS Signal

[HARNESS CONNECTOR]

U

Terminal Connected to Function
1 ECM CSD-A (10) FTS Signal
2 ECM CSD-A (39) Sensor Ground
CSD-A
1 =i
4 4

60|5958J57]56§55|54]53]52|51) 50|49 ] 48|47 | 46|
45 44434 2J4 1j40] 39 38{37}36] 3534 | 33|32 ] 31

2oj2928e7eles|24]2a]22]21] 20| 19]18]17] 16]

lishiahaizhi1ho] ol sl z]el5]ala]2]1]
L -1 Il 'm

= =
CsSD-K

loaloa]ozla1]aolealsals 7lssles]aalsalszla |sol7al7al77k7sl7sl7 4] 73] aT=

n

|72]71]70le9le8le 7le6 5k 4|6 3d62l6 1|6 0l59]58|57]56)65]|54k5 3]52] 51|
L 1 L 1

1 L
|sofas]agla7]aslasfa4lisfazla 1]adaolaslz7|36]35]34]33432]3 1]30 29| 2

I B R E A NERHBEBEREERRNERE

L

ECM

Signal Waveform

FR 58S CHB 1.8V

Il Hor|

\éooﬁl[cuﬁs[lnﬁnd\lhnénl]nﬁnu]

SENFL7136L

WWW.DIGITALKHODRO.COM

Component Inspection
1. Turn ignition switch OFF.

SENFL7135L

2. Disconnect the fuel temperature sensor connector.
3. Measure resistance between sensor signal terminal

and ground terminal.

4. Check that the resistance is within the specification.

Specification: Refer to "SPECIFICATION"

021- 62 99 92 92
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Engine Control System

021- 62 99 92 92

FL-91

Fuel Pressure Control Valve

Function And Operation Principle

The Fuel Pressure Regulator Valve and the Rail
Pressure Regulator Valve are installed on high pressure
pump and common rail (bank 2) respectively. These
valves control fuel inlet (feed) from fuel tank via fuel filter
and outlet (return) to fuel tank of high pressure fuel
circuit.

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

s

U S 7 W /Y

SENFL7103L

WWW.DIGITALKHODRO.COM

Specification

Item

Specification

Coil Resistance (Q)

2.9 ~ 3.15Q [20°C(68°F)]

021- 62 99 92 92
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FL-92

021- 62 99 92 92

Fuel System

Circuit Diagram

[CIRCUIT DIAGRAM]

FPRV(CSD38)

2

ECM (CSD-A)

Il

[HARNESS CONNECTOR]

» Main Relay

—

[4 - valve Control

[CONNECTION INFORMATION]

Terminal Connected to Function
1 Main Relay Power Supply (B+)
2 ECM CSD-A (4) Valve Control
CSD-A
=1 o | 1
M) M)

60]5958]57|S5E55[54)53152151] 50149 148]47] 46,

45 43]42}41 39138137]36] 35]34 13332} 31
|30]2928]27]26]25f24)232 21| 20) 1918 [ 17] 16]
[15]14l13li2k1ho] el8l7lel 5143 ]2]1]
=l =l 1
CSD-K
oo JII3IIII8I8I |es|ealsalazleafsofrefrel7frelr s|za] 73|
94/93]92]91]90f89|88ja7|86|85]|84|83|82)8 1|80 79|78} 77| 767 5|74| 73
Rggﬁll-_:':? (E;SVL:\T_EIE |72|?1|70|I69|65|6?I|66|6I5S4|63|f$2|61 059|5?|57|5I6|555 3l52] 51 j Z
|50las|asfs 7jaelaskalala2fa1]adasfzea7|ae]l35l34)33]32]z1]30] 29|
— Eelz7izelz5kalz3k 221 kofishisfizlisfisfiafiafzfi1fio[ o |8 7 | L2
s 1
ECM
SENFL7137L
Signal Waveform Component Inspection
FR s.0 v RS S /4y 1. Turn ignition switch OFF.
e 2. Disconnect the fuel pressure regulator valve
PARPRVE Do connector.
Rk 3. Measure resistance between terminal 1 and 2 of the
valve.
4. Check that the resistance is within the specification.

m [zoon | [CURS| [MEMG] |BECD] [MENU]

SENFL7138L

WWW.DIGITALKHODRO.COM

Specification: Refer to "SPECIFICATION"
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Engine Control System

021- 62 99 92 92

FL-93

Rail Pressure Regulator Valve

Function And Operation Principle

The Fuel Pressure Regulator Valve and the Rail
Pressure Regulator Valve are installed on high pressure
pump and common rail (bank 2) 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.

{,CAUTION

After replacing the Rail Pressure Regulator Valve,
MUST perform the "COMPONENT CHANGE
ROUTINE" procedure (Refer to "REPLACEMENT"
procedure). Otherwise trouble related with engine
performance or emission control may occur until
ECM learning about the component is over.

Rail Pressure = g
Regulator Valve ‘ )
v(( Electric EGR

@ " Control Valve

A /A

SENFL7106L

WWW.DIGITALKHODRO.COM

Specification

Items

Specification

Coil Resistance (Q)

3.42 ~ 3.78Q [20C(68°F)]

Operating Current (A)

0~17

021- 62 99 92 92
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FL-94 Fuel System

Circuit Diagram

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION)]
ECM (CSD-A)
RPRV(CSDMi Terminal Connected to Function
E - Valve Control 1 ECM CSD-A (5) Valve Control
X‘HZ:X' 5 2 Main Relay Power Supply (B+)
» Main Relay

[HARNESS CONNECTOR]
CSD-A
1 1
s0[s95els sefpsfp[se[52[51[50]a0 [ 48] 47[ 46
|45 |44E§|4g41|40|33333%6| 35| 34| 33|32|31 |
L ] [ ] [ ]

|zo]zejzelzA=6le5k4]23]22]2 1| 20] 19] 18] 1 7] 16]

[1shahaizhihol ol 8] 7lelsl4|a3]2]1]
ml ml I I

-

= =
_ CSD-K
CsSD34 —1d
RAIL PRESSURE 4oa]az]a1]acksleeleleelesle a3l e feofrolrelr Az el7sl7 2] 73]
REGULATOR VALVE |72|71|7§,69 EEESIERE 65'5_9 55|53|56 5554]53]52] 51 il

|1
[sofas]4 84746l s alajazla]4ofze]z8]a7|aslesla4lad a3 130 29]

IR EREE N 2R B S N EREEERIE EEEE R |

Loy 1
] ECM
SENFL7139L
Signal Waveform Component Inspection
FR S8 u 58U 1. Turn ignition switch OFF.
R 2. Disconnect the rail pressure regulator valve
. N connector.

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

4. Check that the resistance is within the specification.
Specification: Refer to "SPECIFICATION"

_m Iéoohl |.CU1.15|.|H.E:ﬂd| IﬁE(ﬁnI '| HENU '|

SENFL7140L
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Engine Control System

Replacement

M CAUTION

After replacing the Rail Pressure Regulator Valve,
MUST perform the “COMPONENT CHANGE
ROUTINE” procedure. Otherwise trouble related with
engine performance or emission control may occur
until ECM learning about the component is over.

1. Turn ignition switch OFF.

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

3. Turn ignition switch ON.

4. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGNOSIS ¥
MODEL : EN a7-

B1. ENGINE( GASOLIME )
A3. AUTOMATIC TRAMSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
AY. SRS-AlBRBAG

Ag. 4WD CONTROL

SENFL7603L
5. Select "COMPONET CHANGE ROUTINE".

1. HYUNDAI VEHICLE DIAGHOIIS i
MODEL - EN av-

SYSTEM @ ENGINEC DIESEL)
EURO=4 UGT(CAN)

A3. FLIGHT RECORD
A4. ACTUATION TEST
A5. SIHU-SCAN
B6. IDENTIFICATION CHECK
BY. EMGIME TEST FUMCTION
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONV. )

SENFL7604L

6. Select "PRESSURE REGULATING  VALVE
CHANGE".

WWW.DIGITALKHODRO.COM

021- 62 99 92 92

FL-95

1.8 . COMPONENT CHANGE ROUTINE
MODEL : EN ay-

SY¥YETEM : ENGIMECDIESEL)
EURO-4 UGTCCAND
B1. LAMEDA SENSOR CHANGE
8Z. BAIL PRESSURE SENSOR CHANGE
A3. AIR FLOW SENS0R CHANGE
A4, SWIRL CONTROL VALVE CHANGE

B5. PRESSURE REGULATING VALVE CHANGE

H6. ELECTRIC VGT ACTUATOR CHANGE

SENFL7605L

7. Confirm the message, and then press "ENTER" key.

1.8 . COMPONENT CHANGE ROUTINE

PRESSURE REGULATING VALVE CHANGE

IN THIE MODE, CAN BESET THE STORED
LEABRNING VALUES IN ECU.

PRESS [ENTER] KEY.

SENFL7606L

8. Confirm the "Complete" message, and then turn

ignition switch OFF.

1.8 . COMPONENT CHANGE ROUTINE

PRESSURE REGULATING VALVE CHANGE

COMPLETED* AFTER 16 SEC. OR MORE

SINCE IG.KEY OFF, TUEN IG.KEY ON

T IO T O LGITy IO s

SENFL7607L

9. Wait for more than 10 seconds, and then turn ignition

switch ON.
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FL-96

021- 62 99 92 92

Fuel System

Electric EGR Control Valve

Function And Operation Principle

The Electric EGR Control Valve is installed in between
the EGR cooler and the exhaust line and is a solenoid
valve. This valve controls EGR (Exhaust Gas
Recirculation) amount by the ECM's duty control signal
depending on engine load and the need of intake air.

The Exhaust Gas Recirculation (EGR) system is used to
add the exhaust gas to intake air in order to reduce an
excess of air and the temperature in the combustion
chamber.

\!!__L/ “Afjﬁ\,){
\

Rail Pressure <l 7
Regulator Valve =t )
v(( Electric EGR
@ ¥ Control Valve
Lo ST

SENFL7106L

WWW.DIGITALKHODRO.COM

Specification

Item

Specification

Coil Resistance (Q)

7.3 ~8.3Q[20C(68°F)]

021- 62 99 92 92
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Engine Control System

021- 62 99 92 92

FL-97

Circuit Diagram

[CIRCUIT DIAGRAM)] [CONNECTION INFORMATION]
ECM (CSD-A)
EEGR(CSD31 )1 Terminal Connected to Function
EO - EEGR Control 1 ECM CSD-A (60) EEGR Control
X‘HZ:X' 5 2 Main Relay Power Supply (B+)
# Main Relay
[HARNESS CONNECTOR] CSD-A
=1 =1 I
s0[59s8[57]sd55]5 43551 s0[49] 48] 47] 46
45[adfazfa2fa1[acfadfaefa 26l 35] 34 [33]32] 31
|30]edz8le7leloslealedod 21| 20) 19]18 |17 16]
[ishai3fi2hihol e8| 7]e] 543 ]2] 1]
G0 ——
_ CSD-K
CSD31
et 1R
EEGR = 94]03]a2]o1|oolsoleels7lseles|aalea]s2ls feolrol7 8|77l 767574 73 5
72]71]70le9l68f6 7fe 6l6 5|6 4|6 2f6 2]6 1fs0]E 9f5 85 756]55]54]53]52] 51
F*Wé' }%hmd&%$m$£ﬂmm$@ﬂ >
= EEEEEESNEEHEEREEREERE J
Lo 1
n ECM
SENFL7141L
Signal Waveform
FR MK z26ens CHBBA.S5U FR M s.ev IS CHBBA.5V
MIN:= 73.8mY AVE: 9.8V HAK: 11.2 V MIN:= 73.8mV AVE: g.1V Hax: 15.1 V

FREQ: 148.85 H= DUTY: 92 %

FREQ: 148.85 H= DUTY: 55 %

_m Iéooﬁl |'cu1'13|'|ni:nd| IﬁEdnl '| HENU '|

ThoLD| [TINE] [VOLT |' [CHNL] [MENU]

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.

WWW.DIGITALKHODRO.COM

Duty = 45%
SENFL7142L

4. Check that the resistance is within the specification.
Specification: Refer to "SPECIFICATION"
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FL-98

021- 62 99 92 92

Fuel System

Variable Swirl Control Actuator

Function And Operation Principle

The Variable Swirl Control Actuator is installed in
between the two intake manifolds (bank 1 and 2) and
consists of a DC motor which actuates the swirl valve
and a position sensor which detects the position of the
swirl valve. This swirl system optimizes air flow entering
into combustion chamber of each cylinder in accordance
with the various engine conditions.

[At High Speed or High Load] Swirl valve opening —
Swirl amount decreasing — Swirl effect increasing —
Pumping loss decreasing — Engine power increasing

[At Low/Middle Speed or Low Load] Swirl valve closing
— Swirl amount increasing — Air/fuel mixture increasing
— EGR amount enlarging — Emission reducing

{CAUTION

After replacing the Variable Swirl Control Actuator,
MUST perform the "COMPONENT CHANGE
ROUTINE" procedure (Refer to "REPLACEMENT"
procedure). Otherwise trouble related with engine
performance or emission control may occur until
ECM learning about the component is over.

Variable Swirl
% Control Actuator

SENFL7107L

Items

High Speed or High Load

Low/Middle Speed or Low Load

Engine Speed

More than 3,000rpm

Less than 3,000rpm

Swirl Valve

Opening

Closing

Swirl Quantity

Little

Much

Effect

Swirl effect increasing —
Pumping loss decreasing —
Engine power increasing

Air/Fuel mixture increasing —
EGR amount enlarging —
Emission reducing

Description illustration

Fail-safe

Fully opened

INOTICE

To prevent the swirl valve and its shaft from being stuck
by foreign material and to learn maximum opening and
closing position of the valve, the ECM fully opens and
closes the valve twice when engine is being stopped.

WWW.DIGITALKHODRO.COM
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Engine Control System

Specification
Motor

Item

Specification

Coil Resistance (Q)

3.4 ~4.4Q[20°C(68°F)]

Circuit Diagram

Position Sensor

021- 62 99 92 92

FL-99

Item

Specification

Coil Resistance (Q)

3.44 ~ 5.16K2 [20°C(68°F)]

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

VSCA (CSD40) ECM (CSD-A)
Terminal Connected to Function
Sensor 3 — ”
{ 51 - Sensor Power (+5V) ECM CSD-A (23) Sensor Ground
2 ECM CSD-A (52) Position Sensor Signal
2 ['52 - Position S Signal
1 2= - Fosilion sensor signa 3 ECM CSD-A (51) Sensor Power (+5V)
1 = 4 ECM CSD-A (50) Motor [-] Cotnrol
128 - Sensor Ground 5 ECM CSD-A (49) Motor [+] Cotnrol
Motor 4 —
1.50 - Motor [-] Cotnrol
- 2
149 - Motor [+] Cotnrol
[HARNESS CONNECTOR] CSD-A
=1 =
) = o
co]sdsefs7Jsefs]5 4535251  s0]2a] &[4 7] 48]
45 Jadazfazfafaoadfzelz7le6] 35]34]33] 2] 31
]
H 16
- N h ;
(006000); - -
1 A -AL AL.JL AL- s, 1, CSD_K
CSD40 L
VARIABLE SWIRL [ealoslozlo1[scleolesle7lseleslaalaaleals lsolrol7elrrlrelrslz 4| 73| ST
CONTROL ACTUATOR |72|71|70}:—:9 8| 7I'|66|S? 64|63?2|61 polso 5?|57|5I6555453|52|51| ne
|s0jas]aela7lae]asla4 halaz}s 1]adaolaela7]ze]as]a4]aa]a2|a 1]ao] 29 ]
R EEEINEEREHERERDEERNREEERE] 2]
"\ 1

ECM

WWW.DIGITALKHODRO.COM

SENFL7143L
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FL-100 Fuel System

Signal Waveform

FE MR s.ev 8.2 ns [E BT FE M) s5.ev 8.2 ns [ GG

. ......
....... \

m [ZooM| | CURS| [MEMO] [RECD] [MENU] _m [Zoom] |CURS| [MEMO| [RECD| [MENU]
Idle - Closed During Acceleration - Opsned

CH A: 284.5mU DT: 18.98 S CH B:- 43.8nU FR [ 1.8V CHB 5.8V
MIN:- 4.9 U AVUE: 71.5nU HMAX: 4.9 U Jppea=nnanungy iy
MIN:- 24.1 U AVE:- 4.7 U HAX: 13.4 V PN
e =t | B widely cosed
............................ wldely opened

W A -

0+

Il Hovp | [zoon] [MENO] [RECD] [MENU] ]_W [ZooH] |CURS| [HEMO| |RECD| [MENU]

SENFL7144L
Component Inspection
1. Turn ignition switch OFF.

2. Disconnect the electric variable swirl control actuator
connector.

3. Check that swirl valve is stuck by foreign material.

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

5. Check that the resistance is within the specification.
Specification: Refer to "SPECIFICATION"

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

7. Check that the resistance is within the specification.
Specification: Refer to "SPECIFICATION"
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FL-101

Engine Control System

Replacement

{,CAUTION

After replacing the Variable Swirl Control Actuator,
MUST perform the "COMPONENT CHANGE
ROUTINE" procedure. Otherwise trouble related with
engine performance or emission control may occur
until ECM learning about the component is over.

1. Turn ignition switch OFF.

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

3. Turn ignition switch ON.

4. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGNOSIS ¥
MODEL : EN a7-

B1. ENGINE( GASOLIME )
A3. AUTOMATIC TRAMSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
AY. SRS-AlBRBAG

Ag. 4WD CONTROL

SENFL7608L
5. Select "COMPONET CHANGE ROUTINE".

1. HYUNDAI VEHICLE DIAGHOSIS 4
MODEL - EN a7-

SYSTEM : ENGINE( DIESEL?2)
EURO-4 UGT(CAN)

A3. FLIGHT RECORD
A4. ACTUATION TEST
A5. ESEIHU-SCAN
B6. IDENTIFICATION CHECK
BY. ENGINE TEST FUNCTION
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUMIT CONU. )

SENFL7609L
6. Select "SWIRL CONTROL VALVE CHANGE".

WWW.DIGITALKHODRO.COM

1.8 . COMPONENT CHANGE ROUTINE
MODEL : EN ay-

SYSTEM : ENGINE( DIESEL )
EURO=4 UGT(CAN)
A1. LAMBDA SENSOR CHANGE
AZ. RAIL PRESSURE SENS0OR CHANGE
A3. AIR FLOW SENSOR CHANGE
AS3. PRESSURE REGULATING VALUVE CHAMGE
HE6. ELECTRIC WGT ACTUATOE CHANGE

SENFL7610L

7. Confirm the message, and then press "ENTER" key.

1.8 . COMPONENT CHANGE ROUTINE
SUIRL CONTROL VALVE CHAMNGE

IN THIS HODE, CAN INITIATE OFFSET
LEARNING FOR NEW UARIABLE SWIRL
ACTUATOR.

PRESS [ENTER] KEY.

SENFL7611L

8. Confirm the "Complete" message, and then turn

ignition switch OFF.

1.8 . COMPONENT CHANGE ROUTINE
SUIRL CONTROL VALVE CHAMNGE

IN THIE HODE, CAN INITIATE OFFSET
TEARNING TOR NP NABTAHBTE SLTET

COMPLETED* AFTER 18 SEC. OR MORE

SINCE IG.KEY OFF, TUEN IG.KEY ON

T ITLO O GITY NI s

SENFL7612L

9. Wait for more than 10 seconds, and then turn ignition

switch ON.
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FL-102
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Fuel System

Water Sensor

Function And Operation Principle

The Water Sensor is installed on bottom end of fuel filter
and detects presence of water in fuel. When the water
amount reaches the predetermined level, the sensor

sends the warning signal to the ECM.

(INOTICE

Without presence of water, the lamp should flash for 2
seconds and turn off afterward in order that this system

has normal condition.

Specification

SENFL7104L

Item Specification
Warning Level (cc) 53 ~ 63
Circuit Diagram
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
WATER SENSOR B+ ECM(CSD-K) Terminal Connected to Function
(CSD53) _|_ 1 Main Relay Power Supply (B+)
] 2 ECM CSD-K (42) Sensor Signal
et 2 r i 3 Chassis Ground Sensor Ground
= 1 42-Water Sensor Signal
3
[HARNESS CONNECTOR]
CSD-A
| =1

CSD53
WATER SENSOR

60]5958]57]5655|

3]52)51]50]42]48]47 |46

454414 3j42J4 1]40139]38}37§36) 35| 34] 33|32 ] 31

30ledeele7lesl2slz4lzal221] 20] 19]18 |17

6]

-

B EERRERHEB!
I'L

ABRBRE
I'L

=

=

CSD-K

vt 1 P

L

loajos]ora1leoleslss|a7asles)

I84laz]as1]sol7sl78]77]

76l7sl74] 73]

|72]71f70leseele 766k 5l6 469

l62]61f60)59)58]57156]55}
1 L

54

3ls2]51]

|souo]4gja7]aslasalaslazfi1

4dj39]38)37]36]35]34]33)

324

31]30] 29]

2827|2625k 4]2322]21f0} 9

BEEEBRERE

10|

ols] 71

ECM
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Engine Control System

021- 62 99 92 92

FL-103

Lambda Sensor

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 accurately through
fuel correction and also limits smoke which is generated
by reach air-fuel mixture at high engine load 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 temperature (450C ~ 600°C) thus, in order to
reach normal operating temp. and last at that
temperature, a heater (heating coil) is integrated with
lambda sensor. The heater coil is controlled by ECM as
Pulse With Modulator (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.

{,CAUTION

After replacing the Lambda Sensor, MUST perform
the "COMPONENT CHANGE ROUTINE" procedure
(Refer to "REPLACEMENT" procedure). Otherwise
trouble related with engine performance or emission
control may occur until ECM learning about the
component is over.

WWW.DIGITALKHODRO.COM

Specification

SENFL7101L

Sensor
A Value (A/F Ratio) Pumping Current (A)
0.65 2.2
0.7 -1.8
0.8 -1.1
0.9 -0.5
1.01 0
1.18 0.33
1.43 0.67
1.7 0.94
2.42 1.38
Air (Atmosphere) 2.54
Heater
Temperature [C('F)] Heater Resistance (Q)
20(68) 24~40
021-62 99 92 92
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FL-104
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Fuel System

Circuit Diagram

Function

VS+ (NERNST Cell Voltage)

Power Supply (B+)

VS-/IP- (Virtual Ground)

Rc (Compensative Resistance)

Heater Control

Rc/Rp (Pumping Cell Voltage)

60]5958]57]56(6554]53]52151] 5049 |48|47] 46

a5 aafazfazfaifada:

37}36] 35]34]33]32]31

| 30]zdzelz7leelesl24)23)22)21] 20] 18] 18 |17

—

5|

HEEEIRNEREABRAEE
ml ml I I

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
LAMBDA SENSOR
(CSD36) ECM (CSD-K)
2 s MainRelay Terminal| Connected to
LL”.”J 5 E1 - Heater Control ! ECM CSDK (11)
1 - 2 Main Relay
Il1 - VS+ (NERNST Cell Voltage)
I:l 3 ECM CSD-K (10)
2 [10 - VS-/IP- (Virtual Ground) 4 ECM CSD-K (54)
D 8 I'32 - Re/Rp (Pumping Cell Voltage) > ECM CSDK (51)
- HC. umpin e 'oltage
E/ = prHmeng ’ 6 ECM CSD-K (32)
2 E4 - Rc (Compensative Resistance)
[HARNESS CONNECTOR,] CSD-A
= =i

=l =
~ CSD-K
CSD36 e
LAMBDA SENSOR [edoafezlo1fodesleele 7]sdfes]e4lsalefe fec]7 ofr sl J7el7s[r 4] 73]
2|7 1J7olesleel6 Tle6 65646 3l62]6 1| 0l60l58] 5 745 6]55]54]53]52] 51]

EEELLED G

35|37|325|35|3I4|33|3

31]30{ 29]

|28l27}26)25}2 42322 1ol 9]18]17

EEEREREIEERE

ll\ 'l

N

ECM
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Engine Control System

Replacement
MCAUTION

After repla

cing the Lambda Sensor, MUST perform

the "COMPONENT CHANGE ROUTINE" procedure.

Otherwise
or emissio

trouble related with engine performance
n control may occur until ECM learning

about the component is over.

1. Turnign

ition switch OFF.

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

021- 62 99 92 92

FL-105

1.8 . COMPOMENT CHAMGE ROUTINE
MODEL : EN av-
SEY¥YETEM © ENGINEC DIESEL)

EURO-4 UGTCCAN)
AZ. BAIL PRESSURE SENS0OR CHANGE
A3. AIR FLOW SENSOR CHANGE
A4. SWIRL CONTROL VALVE CHANGE
AS3. PRESSURE REGULATING VALVE CHANGE
B6. ELECTRIC UGT ACTUATOR CHANGE

3. Turn ignition switch ON.
4. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGHOIIS ¥

MODEL - EN av-

AB1. ENGINE( GASOLINE )
A3. AUTOMATIC TRAMSAXLE
H4. ABS-ESP

A5. ELEC.POWER STEERING
B6. FULL AUTO AIR-CON.
Y. ZRI3-AlRBAG

A8. 4WD CONTROL

SENFL7613L

5. Select "COMPONET CHANGE ROUTINE".

1. HYUNDAI VEHICLE DIAGHOIIS

&

HODEL : EN av-
SYSTEM @ ENGINEC DIESEL)
EURO=4 UGT(CAN)
A3. FLIGHT RECORD
A4. ACTUATION TEST
A5. SIHU-SCAN
B6. IDENTIFICATION CHECK
BY. EMGIME TEST FUMCTION
A9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONV. )

SENFL7614L

6. Select "LAMBDA SENSOR CHANGE".

WWW.DIGITALKHODRO.COM

SENFL7615L

7. Confirm the message, and then press "ENTER" key.

1.8 .

COMFPONENT CHANGE ROUTINE

IN TH
BDa S
GED =

LAMBDA SENS0R CHANGE( LEU
IZ MODE, CAN SET ZERO THE LaH-

ENS0R PARAMETERS FOR THE CHAN-
ENZO0R.

PRESS L[ENTER] KEY.

SENFL7616L

8. Confirm the "Complete" message, and then turn
ignition switch OFF.

1.8

. COMPOMENT CHANGE ROUTINE

COnF

SINC

LAMBDA SENSOR CHANGEC LSU 2

LETED* AFTER 16 SEC. OR MORE |-

E IG.KEY OFF, TUBN IG.KEY ON

PRESS LENTER]1 KEY.

9. Wait fo

SENFL7617L

r more than 10 seconds, and then turn ignition

switch ON.
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FL-106

021- 62 99 92 92

Fuel System

Electric VGT Control Actuator

Function And Operation Principle

The Electric VGT Control Actuator is installed on the
turbocharger. It operates the vain in the Variable
Geometry Turbocharger (VGT) and regulates the
compressed air amount by the ECM's PWM signal. This
valve consists of a DC motor which actuates the vane, a
2-step gear which increases torque of the DC motor, a
position sensor which detects status of the vane, an
electric control unit which drives the DC motor, and a
reset spring which resets the de-energized vane to its
open position.

WWW.DIGITALKHODRO.COM

{CAUTION

After replacing the Electric VGT Control Actuator,
MUST perform the "COMPONENT CHANGE
ROUTINE" procedure (Refer to "REPLACEMENT"
procedure). Otherwise trouble related with engine
performance or emission control may occur until
ECM learning about the component is over.

\/
A

D= f(<
A LAY Ny S ¢
Electric VGT Control Actuator "p y
™ S EE IV s
SENFL7102L
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Engine Control System FL-107

Circuit Diagram

[CIRCUIT DIAGRAM)] [CONNECTION INFORMATION]
E-VGT (CSD84 i i

( ) ECM (CSD-A) Terminal Connected to Function

Main 2 1 ECM CSD-K (90) Feedback Signal
Controller [20 - Actuator Control
Relay L= 2 ECM CSD-A (20) Actuator Control
T ] ECM (CSD-K) 3 Main Relay Power Supply (B+)
3 \M f {90 - Feedback Signal 4 Chassia Ground Ground
4

— Chassis Ground

[HARNESS CONNECTOR] CSD-A
1 =1

T T
60]5958]57|5655 3[52151| 5049 48]47 | 46
4514414 3]142)41]40139|38|37)36] 35|34 33]32| 31

=]

16
0000 1
Nt = =

- CSD-K
CcsDs4 |
ELECTRIC VGT = [edleslozloifsolesleefsleclesle4lsalez]s [solzalrel77lzelrslz4l 73] [T T
CONTROL ACTUATOR |2 ] i 2 ) o ) ) 2 . 2. I ) ) ) . 6 2 B B

1 | 1 ] ] 1
|s0l49]48)47|aelas|a4 hi3]a2fe 1]4dz0]38]37|36]35]|34] 333243 1]30] 29|
[elz7lelzsalzakz ki bokohsh 7 [ielslaafzfiifio ol e | 7 | L2

A

ECM

SENFL7148L

Signal Waveform
re M s.8v 1.8 ns [ S FE B 5.8V 1.8 8 FfE [ 5.8V 1.aws M 5.8V

VGT powerl

B signal

_m [Z00H]| [ CURS | [HENO] [RECD] [HENU| _m [Z00M] | CURS] [MENG ] [RECD] [HENU] [HOLD | [TINE] [VOLT \' TCHNL] [MENO ]

[ Idle | 4,000 rpm Power & ground line

SENFL7149L
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FL-108 Fuel System

Replacement 1.8 . COMPONENT CHANGE ROUTINE
&CAUT'ON MODEL : EN av-

After replacing the Electric VGT Control Actuator, SYSTEM - ENGINE(DIESEL)

MUST perform the "COMPONENT CHANGE EURO-4 UGT(CAN)
ROUTINE" procedure. Otherwise trouble related with B1. LAMEDA SENSOR CHANGE

engine performance or emission control may occur BZ. BAIL PRESSURE SENSOR CHANGE
until ECM learning about the component is over. B3. AIR FLOW SENSOR CHANGE

1. Turn ignition switch OFF. B4. SWIEL CONTROL VALVE CHANGE

2. Connect a scan tool to Data Link Connector (DLC). B85. FRESSURE REGULATING VALVE CHANGE
3. Turn ignition switch ON.

4. Select "ENGINE (DIESEL)".

1. HYUNDAI VEHICLE DIAGNOSIS ¥
MODEL : EN a7-

SENFL7620L

T T e SN T 7. Confirm the message, and then press "ENTER" key.

B2. EMGINECDIESEL) 1.8 . COMPONENT CHANGE ROUTIME
B3. AUTOMATIC TRANSAXLE

A4. ARS/ESP ELECTRIC UGT ACTUATOE CHANGE
85. ELEC.POWER STEERING

B6. FULL AUTO AIR/CON. IN THIS MODE, CAN LEARN THE STORED
A7. SRS-AlRBAG INITIAL VALUES OF IN UGT CONTROL
5. 4WD CONTROL UNIT.

PRESS [ENTER] KEY.

SENFL7618L
5. Select "COMPONET CHANGE ROUTINE".

1. HYUNDAI VEHICLE DIAGHNOSIS &
MODEL : EN a7-

SY¥YESTEHM : ENGINECDIESEL)
EURO-4 UGTC(CAN)
A3. FLIGHT RECORD

SENFL7621L

8. Confirm the "Complete" message, and then turn
ignition switch OFF.

A4, ACTUATION TEST 1.8 . COMPONENT CHANGE ROUTINE
A5. SIHU-3CAN
#6. IDENTIFICATION CHECK ELECTRIC WUGT ACTUATOR CHANGE

A7. ENGINE TEST FUNCTION

H5. CONMPONENT CHANGE ROUTINE

9. INJECTOR SPECIFIC DATA
18. DATA SETUPCUNIT CONV.?2 SINCE IG.KEY OFF, TURN IG.KEY ON

COMPLETED* AFTER 16 SEC. OR MORE

PRESS [ENTER] KEY.
SENFL7619L

6. Select "ELECTRIC VGT ACTUATOR CHANGE".

SENFL7622L

9. Wait for more than 10 seconds, and then turn ignition
switch ON.
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Engine Control System
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FL-109

Exhaust Gas Temperature Sensor

Description
[VGT]
Exhaust Gas Temperature Sensor (EGTS) #1 for VGT is

installed on exhaust manifold and senses the
termperature of exhaust gas flowing into the VGT.

[CPF]

Exhaust Gas Temperature Sensor (EGTS) #2 for CPF is
installed on Catalyzed Particulate Filter (CPF) assembly
and senses the temperature of exhaust gas flowing into
the CPF.

When pre-determined engine condition is set, ECM burns
soot gathered in CPF with exhaust gas. At this time, the
exhaust gas temperature is an important factor of engine
condition.

SENFLO121L

WWW.DIGITALKHODRO.COM

Specification
EGTS #1 [VGT]

Temperature [C('F)] Resistance(k®)
100(212) 289.0 ~481.0
300(572) 5.30 ~ 6.61

600(1,112) 0.35 ~ 0.38
900(1,652) 0.08 ~ 0.09

EGTS #2 [CPF]

Temperature [C('F)]

Resistance(k®)

100(212) 289.0 ~ 481.0
300(572) 5.30 ~ 6.61

600(1,112) 0.35~0.38

900(1,652) 0.08 ~ 0.09

021- 62 99 92 92
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FL-110 Fuel System

Circuit Diagram

[Circuit Diagram] [Connection Information]
EGTS #1 ECM (CSD-K) EGTS #1
1 (o . EGTS #1 Signal Terminal Connected to Function
= 1 ECM CSD-K (586) EGTS #1 Signal
L'Z 2 2 ECM CSD-K (78) Sensor Ground
EGTS #2
EGTS #2 ES - Sensor Ground Terminal Connected to Function
] 1 ECM CSDK (55) EGTS #2 Signal

2 ECM CSD-K (78) Sensor Ground
2 = .
155 - EGTS #2 Signal

[Harness Connector]

il
=
4Jazlozla1|oolsolsslslseles|e4ledsala1|eofrafralr7lrelrslral 73| 5 T3
72]71]70le9le8l67]e6le 5|64l 63626 1]60l59l58l5 756 ]55]5453]52] 51
3
[saofae]a Auefasfaalaaazla faofadfeela]ae54aaE2]a a0 29]
— EaEEEERAREREEEDEEEEEE AR
]
CsD97-1/2 L
EGTS #1/#2 CSD-K

ECM

SENFLO122L

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

Engine Control System FL-111

Signal Waveform

Oscilluscupe[ Sensor ][ Theme ][ 2Chf‘4Ch][ Aux ][ Review ][User Selting] = 218 E
[ Reset ][ Start :][ Mame ][ Cursar ][ V\ewﬁ.ll] Save E][BE][B IZ' gs m
i ' ' " Cha ' " Cura 488V Avg 477V Curb 472V [ B

. i
!
.- 4
=
=

5
21}
=
=N ]
2 a L b
o [ 1]
Fig.1]

SPBF29851L

Fig.1) 4.8V is outputted at EGTS output signal circuit,
when exhaust gas temp. is approx.150C.

when exhaust gas temp. is 550~600C at CPF
regeneration, output voltage drops to 0.3~0.4V.
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FL-112
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Fuel System

Inspection
1. Turn ignition switch OFF.

2. Disconnect the exhaust gas temperature sensor
#1/#2 connector.

3. Measure resistance between sensor signal terminal
and ground terminal.

4. Check that the resistance is within the specification.

Specification: Refer to Specification section.

Removal

Exhaust Gas Temperature Sensor (EGTS) #1

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Disconnect the exhaust gas temperature sensor #1
connector (A).

3. Remove the heat protector (B).

SENFLO112L

4. Remove the exhaust gas temperature sensor #1 (C).

SENFLO104L

WWW.DIGITALKHODRO.COM

Exhaust Gas Temperature Sensor (EGTS) #2

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Disconnect the exhaust gas temperature sensor #2
connector (A).

SENFLO105L

3. Lift the vehicle and remove the exhaust gas
temperature sensor #2 (B).

SENFLO113L

Installation
1. Installation is reverse of removal.

021- 62 99 92 92
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Engine Control System FL-113

CPF Differential Pressure Sensor

Description Specification

Differential Pressure Sensor (DPS) measures difference Differential Pressure [~

pressure between upstream and downstream exhaust P] (kPa) Output Voltage (V)

gas of CPF. The ECM can calculate quantity of soot 0 1

deposited in CPF with value from this sensor.
10 1.35
20 1.7
30 2.05
40 2.4
50 2.75
60 3.1
70 3.45
80 3.8
90 4.15
100 4.5

SENFL0123L
Circuit Diagram
[Circuit Diagram] [Connection Information]
DPS (CSD95) ECM (CSD-K)
3 Ez - Sensor Ground Terminal Connected to Function
1 ECM CSD-K (19) Sensor Power (+5V)
- 1 [V
_|ZP =St TR TS 2 ECM CSD-K (20) DPS Signal
2 EO - DPS Signal 3 ECM CSD-K (22) Sensor Ground

[Harness Connector]

]

4loslazo1]oo]solsels7lselsslaalsalez]s 1]l ol al77l7el7sl74l73] 515

2|71]7ole9lesl67|6sl65|6 463626 1|6 0)59]58)5 7|5 6]55|54]53]52] 51
| 1| L 1] 1| L 413

|s0lasja8]474slas)aafa3]42]41]4o30fa8la7]36)35]34]33]32]31]30] 29]
T EE A EEEEED EENERE N

CSD95 CSD-K
DPS ECM

SENFLO124L
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FL-114 Fuel System

Replacement

{,CAUTION

After replacing the Differential Pressure Sensor
(DPS), MUST perform the "Component Change
Routine" procedure. Otherwise trouble related with
engine performance or emission control may occur
until ECM learning about the component is over.

Turn ignition switch OFF.

Connect a scan tool to Data Link Connector (DLC).
Turn ignition switch ON.

Select "Vehicle, Model year, Engine, System".
Select "Vehicle S/W Management".

Select "Component Change Routine".

Select "Differential Pressure Sensor Change".

Perform the procedure in accordance with the
message.

© N ok 0N =

Differential Pressure Sensor Change

[ Differential Pressure Sensor Change ]
In this mode, can reset the differential pressure sensor parameters.

If you're ready, press [OK] button.

TR

= Component CGhangs Ho
E] ECU Changs
El Lambda S=nsor Cha
El Rail Pressure Senscl
Z] Air Flowr Sensor Cha
E] CPF Change
El Differential Pressure

El swirl Contral Walve «

SFDF29245E
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Engine Control System FL-115

Differential Pressure Sensor Change

[ Differential Pressure Sensor Change ]

In this mode, can reset the differential pressure sensor parameters.

= 2 Component Change R

Feszet Gomplete
After Iz, kew off, wait for 10 sec.
@ ECIL Change betfor next lz. key on

then press [OK] button.
[E Lambda Sensor Ch
5 Rail Pressure Sens:

[E Air Flow Sersor CF

[E CPF Change g

[E] Differantial Prassure

Bl Swirl Contral Walee «

SFDF29246E
Removal

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Disconnect the CPF differential pressure sensor
connector (A) and the hose (B).

3. Remove the CPF differential pressure sensor (C).

SENFLO111L

Installation
1. Installation is reverse of removal.
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FL-116
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Fuel System

Throttle Control Actuator

Description

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

It consists of;

a DC motor which actuates the throttle valve,

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

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

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

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

Its function is described below:

. Anti-judder function: When engine is shut off, the

ECM can prevent intake air from entering to intake
manifold by fully closing the throttle valve for 1.5
seconds (95% < Duty < 97%) to reduce engine
vibration.

. Intake air control for EGR: When exhaust gas

pressure is equal to or lower than intake air pressure
(for example, when low engine speed), the exhaust
gas would not enter to the intake manifold. At this
time, the ECM partially closes the throttle valve (5%
< Duty < 94%) to reduce the intake air quantity. The
intake air pressure thus is lower than the exhaust gas
pressure.

. Exhaust gas temperature control for CPF

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

WWW.DIGITALKHODRO.COM

_Throttle
Control

Specification

SENFLO106L

Duty (%) Throttle Valve Position

5 Open
5~ 04 Normal opergtion (Partially open in pr-

oportion to duty value)

94 Closed
94 ~ 95 Maintaining the last valid position
95 ~ 97 Fully closed
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Engine Control System

021- 62 99 92 92

FL-117

Circuit Diagram

[Circuit Diagram]
Throttle Control

[Connection Information]

= Chassis Ground

[Harness Connector]

Actuator (CSD96) ECM (CSD-K)
Main 2 =
Relay Controller 7 - Actuator Control
T 2 @Eﬂ ! E1 - Feedback Signal
4

Terminal Connected to Function
1 ECM CSD-K (31) Feedback Signal
2 ECM CSD-K (7) Actuator Control
3 Main Relay Battery Voltage
4 Chassis Ground Ground

il
=] -
ala3lozdo 1feolsolss]s7]aslsslealeslsadalsolralrsl7 7l7el7slral7a 15
m 72]7 1|7 ols9ls8le 7lesle5 6 4|6 3l 2]6 1k 0l59l58]5756]55]54]53]52] 51
4|3
°°°o |solss]agla7]aelaslaalas]azla1]aoalzela7]ze]zs|34]33]ada1|z0] 29 |
— R EEEEINERNEEEREERNEERBE] A
I.I\ 1
Throttle (éc;rg;c;l Actuator U CSD-K
ECM
SENFLO0125L
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Fuel System

CPF (Catalyzed Particulate Filter)

Description

The Catalyzed Particulate Filter (CPF) system prevents
Particulate Matter (PM) from being discharged to the
atmosphere and consists of a filter assembly, two
Exhaust Gas Temperature Sensor (EGTS) and a
Differential Pressure Sensor (DPS).The filter is
integrated in the catalytic converter assembly and has
honeycomb cell structure which can filter the PM in the
exhaust gas. While the exhaust gas passes the CPF, the
PM is gathered in the CPF and the others (CO2, NO,
etc.) are discharged to the atmosphere via muffler. This
gathered PM in CPF is called "soot".

[CPF Regeneration]

If there are much soot in the CPF, the CPF must be
regenerated. ECM can calculate amount of the soot by
using the DPS signal, vehicle mileage or simulation data.
If the ECM determines the CPF is need to regenerate, it
will perform "Regeneration Procedure" when the vehicle
condition is corresponded with the predetermined one
(Regeneration Mode).

To burn the soot, the ECM injects additional fuel in the
cylinders during exhaust stroke (two Post Injection) and
increases the exhaust gas temperature to burning
temperature of the soot (above 6007T). At this time, the
soot are burn and its ash remains in the CPF as a result
of the combustion.

[Regeneration Mode]

1. Mileage > 1,000km

Engine Speed: 1,000 ~ 4,000rpm
Engine Load = About 0.7bar [8mg/st]
Vehicle Speed > 5km/h

Engine Coolant Temperature > 40°C

ok~ wDbd
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SENFLO116L
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Engine Control System

021- 62 99 92 92

FL-119

Schematic Diagram

Pilot 1 Pilot 2 Main Post?2 Post1

* CPF: Catalyzed Particulate Filter

* EGTS: Exhaust Gas Temperature Sensor
* DPS: Differential Pressure Sensor

* DOC: Diesel Oxidation Catalyst

Common Rail Fuel
Injection System

DPS
[ar ]
DOC | CPF
it
EGTS #2

o ———
- -
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FL-120 Fuel System

* CPF: Catalyzed Particulate Filter CPF
* EGTS: Exhaust Gas Temperature Sensor
* DPS: Differential Pressure Sensor

* DOC: Diesel Oxidation Catalyst

Pipes for DPS EGTS #2

Cell Plug

Cell Plug

Gathered Soot

LFIG117A
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Engine Control System
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FL-121

CPF Regeneration

This procedures is to forcibly regenerate the CPF with
scan tool when the CPF doesn't have been regenerated
during driving. For example, if the vehicle has repeated
"Low speed driving" or "Short distance driving", the CPF
regeneration procedure cannot be proceeded because
"Regeneration Mode" doesn't made.

Forcibly Regeneration Condition

« Engine coolant temperature: about 70C
» Engine atidle

* P-range (A/T) or Neutral (M/T)

* Normal battery voltage

» Electrical fully load ON (A/C ON if equipped, Blower
ON with maximum speed, Head Lamp ON, Wiper ON,
Other Lamps ON, etc.)

INOTICE

The air conditioner's electrical load is very high.
Accordingly, to make regeneration mode more quickly,
turn it ON (If eqquipped).

® N oo

Turn ignition switch OFF.
Connect a GDS to Data Link Connector (DLC).

Start engine at idle and P-range (A/T) or neutral
(M/T).

Apply electrical fully load to the vehicle (A/C ON,
Blower ON with maximum speed, Head Lamp ON,
Wiper ON, and Other Lamps ON, etc.)

Select "Vehicle, Model year, Engine, System".
Select "Vehicle S/W Management".
Select "CPF Service Regeneration”.

Perform the test in accordance with the message.

CPF Service Regeneration

3. Engine Idle

[ ZPF Service Regenaration ]

This test is used for removing the draft soot by diagnostic tool

forcibly with no license
[ Fulfillment Cerdition

1. Coolant Temperature : 70 2

2. Zelect Leaver : P Rangs

4, Electrical Fully Load On 04, Blower, Headlamp, Etcl

If vou're ready, press [OK] button

Cancel

WWW.DIGITALKHODRO.COM
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FL-122
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Fuel System

CPF Service Regenceration

[ CPF Service Regereration ]

This test is used for removing the draft soot by diagnostic tool
forcibly with noe license.

1. Total Driven Distance - 121 km
2. Driven Distance Since Hegeneration : 0 krm
3. Coverage Driven Length © 121 km

4 Engine On Time : 11 hr

Press [OK] button to continus.

Cancel

CPF Service Regeneration

SFDF29248E

[ CPF Saervice Regenaration ]

Thiz test iz used for removing the draft soot by diagnostic tool

forcibly with no license.

Fusl Quantity 18 Moo
Gear ShiTt Information 0

Engins Speed 852 FPM
Battery Woltage 143 W

Coolant Temperature Sensor 45 C

Temperature Dxidation Catalyst 127 C
Exhaust Gas Temperaturse Pre CPF 127 o
Actual Soot Mass In CPF 3602 G
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Engine Control System FL-123

CPF Service Regeneration

[ CPF Service Regeneration ]

This test iz used for removing the draft socot by diagnostic toaol

forcibly with no license.

[ Heating Stage 1 1

Fusl Guantity 4.7 Mmoo
Gear Shift Information 0

Engine Spesd 1176 FPM
Battery Woltage 143 W
Coolant Temperature Sensor G2 e
Temperaturs Oxidation Catalyst 127 C
Exhaust Gas Temperature Pre CPF 127 i
Actual Soot Mass In CPF G302 G

SFDF29250E
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FL-124 Fuel System

(AINOTICE
If the fulfillment condition is not satisfied, CPF
regeneration test will fail.

CPF Service Hegeneration

[ CPF Service Regeneration ]

[[ Test Failure 11 1]

Exceed the permitted limit of coolant temperature

SFDF29251E
Removal SENFLO114L
1. Turn ignition switch OFF and disconnect the negative 5. Remove the mounting nuts (C) and remove the CPF
(-) battery cable. (D) from the vehicle.
2. Lift the vehicle and support the CPF assembly with a
jack.

3. Remove the exhaust gas temperature sensor #2 (A).

4. Disconnect the hoses (B) connected with Differential
Pressure Sensor (DPS) from the CPF assembly.
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Engine Control System FL-125

Replacement

(INOTICE

After replacing the CPF assembly, MUST perform the
"Component Change Routine" procedure. Otherwise
trouble related with engine performance or emission
control may occur untii ECM learning about the
component is over.

Turn ignition switch OFF.

Connect a scan tool to Data Link Connector (DLC).
Turn ignition switch ON.

Select "Vehicle, Model year, Engine, System".
Select "Vehicle S/W Management".

Select "Component Change Routine".

Select "CPF Change".

Perform the procedure in accordance with the
message.

© N ok 0N =

CPF Change

[ CPF Change ]

In this mode, can reset the distance of last changed CPF and

other s related parameters.

If you're ready, press [OK] button.

= Component Changs Ro
El ECU Changs
] Lambda Senscr Cha
E] Rail Pressure Sensao
£l Air Flow Senscor Cha
El CPF Change
E] Differertial Pressure

Bl swirl Contral Walve «

s b

SFDF29252E
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FL-126 Fuel System

CPF Change

[ CPF Change ]

In this mode, can reset the distance of last changed CPF and

=8 Component Changs B Reset Gomplets 11
After Iz. kew off, wait for 10 sec.
@ ECL Change betfor next Iz key on

then press [QK] buttan.
[El Lambda Sensor Ch

El Rail Fressure Sens
[E] Air Flow Sernzor Ck

E CPF Change m

[E] Differantial Prassure

El Swirl Control Walve «

< b

SFDF29253E
Installation
1. Installation is reverse of removal.

CPF Mounting Nuts:
39.2 ~ 58.9 N.m (4.0 ~ 6.0 kgf.m, 28.9 ~ 43.4 Ib-ft)

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM 021- 62 99 92 92

Fuel Delivery System FL-127

Fuel Delivery System

Component Location
@ Section (l) - Fuel Tank

SENFL9150L

1. Fuel Tank 8. Leveling Pipe

2. Fuel Pump (Low Pressure) 9. Ventilation Pipe

3. Fuel Sender 10. Fuel Feed Tube
4. Sub Fuel Sender 11. Fuel Return Tube
5. Separator 12. Suction Tube

6. Fuel Tank Air Filter 13. Fuel Tank Band
7. Fuel Filler Pipe
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FL-128 Fuel System

@ Section (ll) - Engine Room

ey

SENFLO151L
1. Common Rail (Bank 1) 5. High Pressure Fuel Pipe (High Pressure Fuel Pump <> Common Rail)
2. Common Rail (Bank 2) 6. High Pressure Fuel Pipe (Common Rail <> Injector)

3. High Pressure Fuel Pump 7. High Pressure Fuel Pipe (Common Rail <> Common Rail)

4. Injector 8. Fuel Filter
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Fuel Delivery System
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FL-129

@ Section (lll) - Fuel Line

(]

N [Injector Return Line]

* The throttle regulates the back pressure of injector return
line so as to maintain the internal pressure of the

hydraulic coupler.

_/
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FL-130 Fuel System
1. High Pressure Fuel Pipe 5. Fuel Return Tube
(High Pressure Fuel Pump <> Common Rail) (High Pressure Fuel Pump <> Fuel Tank)
2. High Pressure Fuel Pipe 6. Fuel Return Tube
(Common Rail <> Injector) (Common Rail <> Fuel Tank)
3. High Pressure Fuel Pipe 7. Fuel Return Tube
(Common Rail <> Common Rail) (Injector [Bank 1] <> Fuel Filter)
4. Fuel Feed Tube 8. Fuel Return Tube
(Fuel Filter <> High Pressure Fuel Pump) (Injector [Bank 2] <> Fuel Filter)

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



WWW.DIGITALKHODRO.COM

Fuel Delivery System
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FL-131

EWARNING

As the Piezo-Injector operates under maximum DC
200V, there may be a risk of an electric shock
caused by shorted control line etc. So when
repairing the injector or its wiring, disconnect the
battery negative (-) terminal from the battery and
wait for about 30 seconds.

{,CAUTION

e Common Rail Fuel Injection System operates
with extremely high pressure (approximately
1,600bar), so never perform any work on
injection system with engine running or within 30
seconds after the engine stops.

* Keep cleanly the parts and the working area.
* Pay attention to a foreign substance.

* Just before installing injector, tube or hose,
remove the protect-cap attached on them.

* Do not remove injector except for special case.
*  When installing Injector

- Wash the contact area of the injector and
replace the O-ring with a new one.

- Spread oil on the injector O-ring.

- To protect damage caused by shock, vertically
insert the injector into the cylinder head.

*  When installing High Pressure Fuel Pipe

- Do not use again the used high pressure fuel
pipe.
- Install the flange nut correctly.

WWW.DIGITALKHODRO.COM
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FL-132 Fuel System

Common Rail Fuel Injection System (CRDI)

Fuel Feed Line (HP) @ @
Return Line
y | |
Fuel Pump

L q (HP) H AB

IO JJ_I‘-'

=i 2

Fuel

Feed

Line Turbo

(LP) Charger,

Fuel
Filter
Q [TTT] %
S
U]
Fuel Pump
(LP) AITID
4
Fuel Tank
DOC
=TS,
Accelerator Pedal @
= - HP: High Pressure
- LP: Low Pressure
ECM - DOC: Diesel Oxidation Catalyst
SENFL9153L

A. Mass Air Flow Sensor (MAFS) I. Lambda Sensor
B. Intake Air Temperature Sensor (IATS) #1 J. Fuel Temperature Sensor (FTS)
C. Boost Pressure Sensor (BPS) K. InjectorL. Fuel Pressure Regulator Valve
D. Intake Air Temperature Sensor (IATS) #2 M. Rail Pressure Regulator Valve
E. Engine Coolant Temperature Sensor (ECTS) N. Variable Swirl Control Actuator
F. Camshaft Position Sensor (CMPS) O. Electric VGT Control Actuator
G. Crankshaft Position Sensor (CKPS) P. Electric EGR Control Valve
H. Rail Pressure Sensor (RPS) Q. Water Sensor
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Fuel Delivery System
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FL-133

@® Low Pressure Fuel Circuit

Low Pressure Fuel Pump

The low pressure fuel pump is either an electric fuel
pump with pre-filter, or a gear-type fuel pump. The pump
draws the fuel from the fuel tank and continually delivers
the required quantity of fuel in the direction of the high
pressure fuel pump (via fuel filter).

Sub Fuel Sender

The sub fuel sender is installed on the fuel tank which
has separated fuel storeroom (LH & RH) and detects the
fuel quantity of RH's one.

The fuel stored in RH is flown into the LH by the assist
pump involved in the fuel pump in LH (The sub fuel
sender doesn't have an independent pump).

Fuel Filter

The fuel filter is located in between the low pressure fuel
pump and the high pressure fuel pump and filters the fuel
delivered from the fuel tank.

WWW.DIGITALKHODRO.COM

@® High Pressure Fuel Circuit

High Pressure Fuel Pump

The high pressure fuel pump compresses fuel up to
1,600 bar and delivers the compressed fuel to the
common rail.

Common Rail

The two common rails are installed on bank 1 and 2 and
are connected with the high pressure fuel pump and the
injectors by the high pressure fuel pipes. This rail stores
the fuel compressed in the high pressure fuel pump. So
that the two rails have same fuel pressure, the high
pressure fuel pipe connects the two rails.The ECM
controls the fuel pressure of the common rail by using the
rail pressure sensor and the rail pressure regulator valve
installed on the common rail (Bank 1) and (Bank 2)
respectively.

Injector

The injector injects the high pressure fuel stored in the
common rail into the cylinder by the ECM control signal.

High Pressure Fuel Pump

The high pressure fuel pipe is a channel in high pressure
fuel circuit consisting of the high pressure fuel pump,
common rails, and injectors. It is a steel tube which can
withstand high frequency generated when the fuel
pressure reaches the maximum pressure or fuel injection
stops.

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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FL-134 Fuel System

Fuel Tank

Removal 5. Disconnect the fuel pump connector (A).

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.
2. Remove the 2nd seat (Refer to "SEAT" in BD group).

3. Open the carpet (A) for the fuel pump and the carpet
(B) for the sub fuel sender.

=

pie=

e

g
=

SENFL7178D

6. Disconnect the fuel feed tube quick-connector (B)
and the fuel return tube quick-connector (C).

7. Remove the sub fuel sender service cover (A).

SENFL7176D /\\\
4. Remove the fuel pump service cover (A). /\
R\

O

\g\@

|

SENFL7179D

SENFL7177D
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Fuel Delivery System
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FL-135

8. Disconnect the sub fuel sender connector (A).

SENFL7180D
9. Lift the vehicle.

10.Remove the muffler assembly (Refer to "INTAKE
AND EXHAUST SYSTEM" in EM group).

11.Remove the propeller shaft [4WD only] (Refer to
"PROPELLAR SHAFT" in DS group).

12.Support the fuel tank with a jack.
13.Remove the fuel tank cover (A).

.

O
T

o

S
=0.0)

-
“

SENFL7181D
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14.Remove the bracket (A).

)

SENFL7182D

15.Disconnect the fuel filler hose (A) and the leveling
tube quick-connector (B).

SENFL7183D

16.Disconnect the ventilation hose quick-connector (A).

SENFL7184D
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FL-136
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Fuel System

17.Disconnect the fuel feed tube quick-connector (A)
and the fuel return tube quick-connector (B).

SENFL7185D

18.Unscrew the fuel tank bank installation nuts (A), and

SENFL7186D

WWW.DIGITALKHODRO.COM

Installation
1. Installation is reverse of removal.

Fuel tank band installation nuts:
39.2 ~54.0 N.m (4.0 ~ 5.5 kgf.m, 28.9 ~ 39.8 Ib-ft)
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Fuel Delivery System
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FL-137

Fuel Pump

Removal

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Remove the 2nd seat (Refer to "SEAT" in BD group).

3. Open the carpet (A) for the fuel pump.

SENFL7187D

4. Remove the fuel pump service cover (A).

SENFL7177D

WWW.DIGITALKHODRO.COM

5. Disconnect the fuel pump connector (A).

SENFL7188D
6. Disconnect the fuel feed tube quick-connector (B),
the fuel return tube quick-connector (C), and the
suction tube quick-connector (D).

7. Unscrew the fuel pump installation bolts (E), and then
remove the fuel pump from the fuel tank.

Assist Pump
(Suction Pump)

Fuel Pump

Fuel Sender

SENFL7154L

Installation
1. Installation is reverse of removal.

Fuel pump installation bolts:
2.0~2.9N.m (0.2 ~ 0.3 kgf.m, 1.4 ~ 2.2 Ib-ft)
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FL-138
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Fuel System

Sub Fuel Sender

Removal

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Remove the 2nd seat (Refer to "SEAT" in BD group).
3. Open the carpet (A) for the sub fuel sender.

SENFL7190D
4. Remove the sub fuel sender service cover (A).

SENFL7177D
5. Disconnect the sub fuel sender connector (A).

WWW.DIGITALKHODRO.COM

SENFL7191D
6. Disconnect the suction tube quick-connector (B).

7. Unscrew the sub fuel sender installation bolts (C),
and then remove the sub fuel sender from the fuel
tank.

Sub Fuel Sender

SENFL7155L

Installation
1. Installation is reverse of removal.

Fuel pump installation bolts:
2.0~2.9N.m (0.2 ~ 0.3 kgf.m, 1.4 ~ 2.2 Ib-ft)
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Fuel Delivery System
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FL-139

Fuel Filter

Component Location

5. Nipple (<> Fuel Tank)
6. Nipple (<> High Pressure Fuel Pump)
7. Nipple (<> Injector Return Line)

1. Fuel Filter

2. Heater

3. Water Sensor
4. Thermostat

WWW.DIGITALKHODRO.COM
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FL-140 Fuel System

Removal Installation
1. Turn ignition switch OFF and disconnect the negative 1. Installation is reverse of removal.
(-) battery cable.

2. Disconnect the water sensor connector (A), the
heater connector (B), and the thermostat connector
(C).

SENFL7194D

3. Disconnect the fuel inlet tube quick-connector (D)
and the fuel outlet tube quick-connector (E).

4. Disconnect the injector return tube quick-connector
(A).

SENFL7195D

5. Unscrew the fuel filter bracket installation nuts (B),
and then remove the fuel filter from the vehicle.
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Fuel Delivery System
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FL-141

Filler-Neck Assembly

Removal
1. Remove the bracket (A).

D

SENFL7196D
2. Disconnect the fuel filler hose (A), the leveling tube

quick-connector (B), and the ventilation hose
quick-connector (C).

SENFL7197D

3. Remove the left - rear wheel & tire and the wheel
house.

WWW.DIGITALKHODRO.COM

4. Remove the filler-neck assembly after unscrewing the
bracket mounting nuts (A).

SENFL7198D

Installation
1. Installation is reverse of removal.
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FL-142
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Fuel System

Accelerator Pedal and Cable

Removal

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Disconnect the accelerator pedal position sensor
connector (A).

SCMFL6656D

3. Remove the accelerator pedal assembly from the

vehicle after unscrewing the accelerator mounting
nuts (B).

WWW.DIGITALKHODRO.COM

Installation
1. Installation is reverse of removal.

Fuel pump installation bolts:
8.8 ~13.7 N.m (0.9 ~ 1.4 kgf.m, 6.5 ~ 10.1 Ib-ft)
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Fuel Delivery System FL-143

High Pressure Pump

Component Location

SENFL9157L

1. High Pressure Fuel Pump 4. Nipple - Fuel Inlet (<> Fuel Filter)
2. Fuel Pressure Regulator Valve 5. Nipple - Fuel Return (<> Fuel Tank)
3. Fuel Temperature Sensor (FTS) 6. Nipple - Fuel Outlet (<> Common Rail)
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FL-144
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Fuel System

Removal

EWARNING

As the Piezo-Injector operates under maximum DC
200V, there may be a risk of an electric shock
caused by shorted control line etc. So when
repairing the injector or its wiring, disconnect the
battery negative (-) terminal from the battery and
wait for about 30 seconds.

{,CAUTION

e Common Rail Fuel Injection System operates
with extremely high pressure (approximately
1,600bar), so never perform any work on
injection system with engine running or within 30
seconds after the engine stops.

* Keep cleanly the parts and the working area.
* Pay attention to a foreign substance.

* Just before installing injector, tube or hose,
remove the protect-cap attached on them.

* Do not remove injector except for special case.
*  When installing Injector

- Wash the contact area of the injector and
replace the O-ring with a new one.

- Spread oil on the injector O-ring.

- To protect damage caused by shock, vertically
insert the injector into the cylinder head.

*  When installing High Pressure Fuel Pipe

- Do not use again the used high pressure fuel
pipe.
- Install the flange nut correctly.

WWW.DIGITALKHODRO.COM

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Remove the inlet upper manifold assembly (A).

SR / )
e AN

.J 5 ) B

Sl
7 i

ehd

SENFL7200D

3. Disconnect the fuel pressure regulator valve & fuel
temperature sensor connector (A).

SENFL7201D
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Fuel Delivery System
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FL-145

4. Disconnect the fuel inlet tube quick-connector (A) and
the fuel return tube quick-connector (B).

SENFL7202D

5. Remove the high pressure fuel pipe (C).

6. Remove the engine oil fiter (D) (Refer to
"LUBRICATION SYSTEM" in EM group).

7. Unscrew the three high pressure fuel pump mounting
bolts.

8. Remove the glow control module (A) and the engine
support bracket (B).

A o=y L

SENFL7203D

9. Remove the service cover (C).

WWW.DIGITALKHODRO.COM

10.Remove the sprocket tightening nut (A).

SENFL7204D

11.Install the fixing plate (A) [SST No.: 09331-3A000] on
the timing case.

SENFL7205D

12.Install the supporter (B) [SST No.: 09331-3A000] on
the sprocket with the bolts (A) [SST No.:
09331-3A000].

SENFL7206D
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FL-146

021- 62 99 92 92

Fuel System

13.Push the pump shaft from the sprocket with rotating
the main bolt (C) [SST No.: 09331-3A000] clockwise,
and then remove the high pressure fuel pump from
the engine.

WWW.DIGITALKHODRO.COM

Installation
1. Installation is reverse of removal.

INOTICE

When installing the high pressure fuel pipe, apply
the specified tightening torques with the special
service tool [SST No.: 09314-3A000].

High pressure fuel pump installation bolts:

19.6 ~ 26.5 N.m (2.0 ~ 2.7 kgf.m, 14.5 ~ 19.5 Ib-ft)
High pressure fuel pipe installation nut:

24.5 ~ 28.4 N.m (2.5 ~ 2.9 kgf.m, 18.1 ~ 21.0 Ib-ft)
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Fuel Delivery System FL-147

Common Rail

Component Location

o)
o] um»@

oo oo
3

g "Throttle"

Ly
5.
O] O]
SENFL7158L
1. Common Rail (Bank 1) 3. Rail Pressure Sensor (RPS)
2. Common Rail (Bank 2) 4. Rail Pressure Regulator Valve
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FL-148
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Fuel System

Removal

EWARNING

As the Piezo-Injector operates under maximum DC
200V, there may be a risk of an electric shock
caused by shorted control line etc. So when
repairing the injector or its wiring, disconnect the
battery negative (-) terminal from the battery and
wait for about 30 seconds.

{,CAUTION

e Common Rail Fuel Injection System operates
with extremely high pressure (approximately
1,600bar), so never perform any work on
injection system with engine running or within 30
seconds after the engine stops.

* Keep cleanly the parts and the working area.
* Pay attention to a foreign substance.

* Just before installing injector, tube or hose,
remove the protect-cap attached on them.

* Do not remove injector except for special case.
*  When installing Injector

- Wash the contact area of the injector and
replace the O-ring with a new one.

- Spread oil on the injector O-ring.

- To protect damage caused by shock, vertically
insert the injector into the cylinder head.

*  When installing High Pressure Fuel Pipe
- Do not use again the used high pressure fuel
pipe.
- Install the flange nut correctly.

[Common Rail (Bank 1)]

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Disconnect the rail pressure sensor connector (A).

SENFL7208D
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3. Remove the high pressure fuel pipes (B).

4. Unscrew the mounting bolts (C), and then remove the
common rail from the engine.

[Common Rail (Bank 2)]

1. Turn ignition switch OFF and disconnect the negative
(-) battery cable.

2. Remove the inlet upper manifold assembly (A).

SENFL7209D

3. Disconnect the rail pressure regulator valve
connector (B).

4. Disconnect the fuel return tube quick-connector (C).
5. Remove the high pressure fuel pipes (D,E).

6. Unscrew the mounting bolts (F), and then remove the
common rail from the engine.

Installation
1. Installation is reverse of removal.
[ANOTICE

1. When installing the high pressure fuel pipe, apply
the specified tightening torques with the special
service tool [SST No.: 09314-3A000].

2. When installing the high pressure fuel pipe
connecting the common rail and injector, follow the
below procedure.

1. Temporarily install the nut on common rail.
2. Temporarily install the nut on injector.

3. Install the injector side nut.

4. Install the common rail side nut.

Common rail installation bolts:

19.6 ~ 26.5 N.m (2.0 ~ 2.7 kgf.m, 14.5 ~ 19.5 Ib-ft)
High pressure fuel pipe installation nut:

24.5 ~ 28.4 N.m (2.5 ~ 2.9 kgf.m, 18.1 ~ 21.0 Ib-ft)
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