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ENGINE GONTROL 1490-00

GENERAL INFORMATION

1. ENGINE DATA LIST

Data Unit Value
Coolant temperature T 0.436V (1307C) ~4.896V (-407C)
-40~130C
Intake air temperature T (varies according to ambient air temperature or
engine mode)
dle speed rpm 700+50(P/N), 600+(D)
Engine load % 18~25%
Mass air flow ka/h 16~25kg/h
Throttle position angle °TA 0° (Full Open) ~ 78° (Close)
Engine torque Nm varies according to engine conditions
Injection time Ms -
Battery voltage \% 13.5v~14.1V
Accelerator pedal position V 0.3~4.8V
1
Accelerator pedal position vV 03-24V
2
Oxygen sensor mV 0~5V
OCV (Qil Control Valve) % 0~100%
VIS solenoid valve 1=ON/ 0=OFF -
A/C compressor switch 1=ON / 0=OFE )
Full load 1=ON/ 0=OFF -
Knocking control 1=ON/0=0OFF -
Brake switch 1=ON/0=OFF -
Cruise control 1=ON/ 0=OFF -

Modification basis

Application basis
Affected VIN
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OVERVIEW AND OPERATING PTOCESS
1. MAJOR COMPONENTS

Ignition coil

Rear oxygen
sensor

MCC complete

Spark plug

?

OCV (Qil Control
Valve)

-

PVC valve

Injector

Knock sensor

Oil pressure
switch

®)
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Camshaft position Coolant Temp Front oxygen G20DF engine
sensor sensor sensor ECU

EXHAUS FUEL INTAKE B ENGINE B ENGINE
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VIS solenoid valve T-MAP sensor Electronic throttle Magnet_lc trigger
body ring
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Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
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2. SYSTEM OPERATION
1) Input/Output of ECU

Input Control Output

IG "ON” B+

START signal

A/C Compressor control

Knock sensor 1

OCV control

T-MAP sensor

Injection volume control

Front oxygen sensor

Injection timing control

Rear oxygen sensor

[ Ignition timing control

-
-
com
|
N

Coolant temperature sensor

VIS solenoid valve control

Crankshaft position sensor

Purge control solenoid

Accelerator pedal valve control
position sensor 1,2

Cooling fan control

Throttle position sensor 1,2

Self diagnosis

Camshaft position sensor

CAN
A/C compressor ON/OFF
CAN
ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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2) Components for ECU Input

Rear oxygen Coolant temperature Camshaft position Crankshaft position
sensor sensor sensor sensor

A 4 A 4 A 4 A 4

Electronic throttle
body

I

Front oxygen sensor

Knock sensor 4 T-MAP sensor

Refrigerant pressure sensor
Clutch pedal signal

Blower switch signal

Brake pedal signal

CAN

- ABS & ESP
- Instrument cluster
- TCU

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

Oil pressure Oil pressure warning lamp
switch

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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3) Components for ECU Output

OCV (Qil Control Valve)

Start motor

A/C compressor

Injector

e,

VIS solenoid valve

G20DF Engine ECU

A

Ignition coil

Purge control solenoid
valve

A

A 4

Cooling fan
module

CAN

- ABS & ESP unit

- BCM

- E-coupling unit

- EPS

- Instrument cluster
- SKM

- TCU

- Diagnostic tool

A 4

ENGINE CONTROL
KORANDO 2013.08
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3. ECU CONTROL

1) Functions

ECU receives and analyzes signals from various sensors and then modifies those signals into
permissible voltage levels and analyzes to control respective actuators.

ECU microprocessor calculates injection period and injection timing proper for engine piston speed and
crankshaft angle based on input data and stored specific map to control the engine power and emission
gas.

Output signal of the ECU microprocessor activates the injector solenoid valve to control the fuel injection
period and injection timing; So controls various actuators in response to engine changes.

Auxiliary function of ECU has adopted to reduce emission gas, improve fuel economy and enhance
safety, comforts and conveniences. For example, there are autocruise and immobilizer and adopted
CAN communication to exchange data among electrical systems (automatic T/M and brake system) in
the vehicle fluently. And the diagnostic tool can be used to diagnose vehicle status and defectives.
Operating temperature range of ECU is normally —40 to +85°C and protected from factors like ail,
water and electromagnetism and there should be no mechanical shocks.

2) Control Functions

- Controls by operating stages:
To make optimum combustion under every operating stage, ECU should calculate proper injection
volume in each stage by considering various factors.

- Starting injection volume control:
During initial starting, injecting fuel volume will be calculated by function of temperature and engine
cranking speed. Starting injection continues from when the ignition switch is turned to ignition
position to till the engine reaches to allowable minimum speed.

ENGINE
CONTRO

- Driving mode control:
If the vehicle runs normally, fuel injection volume will be calculated by accelerator pedal travel and
engine rpm and the drive map will be used to match the drivers inputs with optimum engine power.

Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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3) Injection Volume Control

(1) Overview

To keep the best engine conditions and to reduce the emission gas, ECU determines the injection
volume and timing.

(2) Components

» Input Components

Accelerator pedal Front oxygen Coolant temperature Crankshaft position
position sensor sensor sensor sensor

Camshaft position Knock sensor T-MAP sensor Electronic throttle

sensor body
a

\,

» Output Components

Engine ECU Injector

Various sensor data »

Determines the basic Operates the injector
injection volume. by receiving the signal
from ECU.

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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(3) Input/Output for Injection Volume Control

Crankshaft
position sensor

Coolant
temperature
sensor

Accelerator pedal
position sensor

Knock sensor

Engine rpm

Compensates
according to
coolant
temperature

Driver’s demand

Detects the engine
vibration

Input Control Output
E
Throti Compensates the cu
brc; e injection volume
ogy according to

throttle position

T-MAP _Cpmpensates the

SErEE |nject|opvolume .by
metering the air

mass flow
Front oxygen Determines the
sensor injection volume
Camshaft Determines the ~ Precise fuel Injector
position sensor injection timing injection volume
control

Modification basis

Application basis

Affected VIN
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(4) Basic Injection Volume Map

.
1=

Hb

Ha

Fuel injection volume
(injection opening time)

> |

__Final injector opening time

Compensated

injection volume

by oxygen sensor
I

2nd gradient: divides
the rpom by air mass

1st gradient: calculates
the air mass into injector

open timi

~

A

4

-

Intake air mass [mBar]

ENGINE CONTROL
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4) Ignition System Control

(1) Overview

G20DF engine is equipped with the single ignition system. Each spark plug is operated independently
by the ECU and one ignition coil and spark plug are provided for each cylinder.

(2) Components

» Input Components

Coolant temperature Crankshaft position Accelerator pedal position
sensor sensor sensor

Camshaft position Electronic
sensor throttle body

G

Knock sensor

®)

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

» Output Components

Various sensor data »

Ignition coil

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN

WWW.DIGITALKHODRO.COM 021 62 99 92 92




15-14

WWW.DIGITALKHODRO.COM

g g g— g—

021 62 99 92 92

NICCOD

(3) Input/Output for Ignition System

sensor

Crankshaft position
sensor

Acceleartor pedal
position sensor

Fast warming up
by checking
idle position

Detects the
engine rpmand
crankshaft
position in
each cylinder

Driver’s demand

Input Control Output
ECU
Knock sensor Retard signal
when detecting
the knocking
Advance signal
Coolant according
temperature sensor to coolant
temperature
Camshaft position
sensor #1 TDC signal
Independently N _
controlled Ignition coil
Throttle position by ECU

ENGINE CONTROL
KORANDO 2013.08
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(4) Features

1. Determines the ignition timing according to input signal
The ECU always analyzes the following elements when determining the ignition timing.

- Crankshaft position sensor

- Camshaft position sensor

- Coolant temperature sensor

- Intake air temperature/air mass

2. Warm-up of catalytic converter
The ignition timing is retarded for about 20 seconds to operate the catalytic converter according to the
operating temperature under the following conditions:

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM | SYSTEM § SYSTEM RASSEVMBLEGENERA

- The coolant temperature is 15°C ~ 40°C at starting.
- The idle speed is increased by the idle speed control to help warming up of the catalytic converter

IGNITION
SYSTEM

3. Idle speed control
The ignition timing can be retarded up to 36° or advanced up to 20° to help idle speed control.
The ignition timing control can be performed faster than the control through the throttle valve.

4. Fuel cut-off in deceleration
The ignition timing is retarded temporarily to prevent abrupt increase of the torque when the
combustion is restarted.

5. Intake air temperature/coolant temperature
The ignition timing is retarded to prevent knocking if the intake air temperature or coolant temperature
is high. The ignition timing is retarded in the following cases.

- The intake air temperature is above 30°C.

- The coolant temperature is above 105°C. (U,gg
S5z

The ignition timing retard for intake air temperature and for coolant temperature is added up for 6'58
correction. e
Z

oz

6. ESP/ASR control mode Tile)

The ignition timing is retarded to reduce engine torque as fast as possible under the ESP/ASR
control mode.

7. Knocking control
If knocking occurs in the cylinder, the ignition angle of the corresponding cylinder is retarded. The
coolant temperature is 15°C to 40°C when starting.

Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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5) Warm-Up of Catalytic Converter

(1) Components

» Input Components

Coolant temperature Crankshaft position
sensor sensor

T-MAP sensor

» Output Components

Engine ECU Injector Ignition coil

Operates the injector Retards the ignition
by receiving the signal by receiving the
_ from ECU signal from ECU
Various sensor
data Oxygen sensor
- Determines the fuel e
injection volume
- Heats the oxygen
sensor
Heats the oxygen sensor by receiving the
signal from ECU
ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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(2) Warm-up Control Function

» Idle speed control

The idle speed is controlled according to the fuel/air mixture when the engine load is changed, the
power steering wheel is turned to its end, the selector lever is in the "D" position and the A/C compressor
is in operation. It is also controlled according to the charge level during the purge control operation.

» Ignition timing
The idle speed is controlled according to the fuel/air mixture when the engine load is changed, The
ignition angle can be retarded up to 36° or advanced up to 20° to help idle speed control.

» Air conditioner compressor operation

The air conditioner control unit sends the air conditioner operation signal to the ECU to increase the
throttle valve opening amount in order to prevent reduction of the engine speed when the air conditioner
compressor is in operation at idling.

» Low voltage

If low voltage is detected by the ECU, the idle speed increases up to 100 rpm selectively under the
driving mode until the ignition switch is turned off.

(3) Warm-up Control Operating Conditions

To make the catalytic converter reach a operating temperature, the ignition timing is retarded for about
20 seconds under the following conditions:

» The coolant temperature is 15°C ~ 40°C when the engine is started.
» The selector lever is in the "P" or "N" position.

Also, the idle speed increases to 1100 ~ 1500 rpm simultaneously by the idle speed control. However, as
soon as the selector lever is shifted to the D position, warming up control of the catalytic converter will be
inhibited. The information necessary to perform such control is as follows:

» Coolant temperature

» Engine rpm

» Intake air mass

» Recognizing idling status
» Selector lever position

ENGINE
CONTRO

————————
S ————
 —
HC — H,0
 —
Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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6) Cooling Fan Control

(1) Overview of Cooling Fan and A/C Compressor

The cooling system maintains the engine temperature at an efficient level during all engine operating
conditions. The water pump draws the coolant from the radiator. The coolant then circulates through
water jackets in the engine block, the intake manifold, and the cylinder head. When the coolant reaches
the operating temperature of the thermostat, the thermostat opens. The coolant then goes back to the
radiator where it cools. The heat from automatic transaxle is also cooled down through the radiator by
circulating the oil through the oil pump. There are two cooling fans (180W+120W) in G20DF engine. ECU
controls the electric cooling fans with three cooling fan relays to improve the engine torque and air

conditioning performance.

(2) Components

Refrigerant pressure
sensor

Coolant temperature
sensor

G20DF Engine
ECU

Relay box in engine
compartment

A/C compressor

T-MAP sensor

_n\,_'::,z‘.

ol

ENGINE CONTROL
KORANDO 2013.08
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(3) Input/Output for Cooling Fan and A/C Compressor

Input Control Output
ECU
Coolant Cooling fan
temperature operating
sensor condition Compressor
control
_ A/C
Ambient Refrlgerant compressor
temperature pressure
T-MAP sensor (compressor ON
condition)
. Engine load
Refrigerant Refrigerant J
pressure sensor pressure Cooling fan
Cooling fan module
operation
according to
temperature
Blower switch Blower switch
condition condition
Relay box
in engine
compartment
ATF temperature ATF temperature

Modification basis

Application basis

Affected VIN
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(4) Cooling Fan and A/C Compressor Control

» Conditions for cooling fan

The cooling fan module controls the cooling fan relay, high speed relay and low speed relay.
The cooling fan is controlled by the series and parallel circuits

NC Cooling Coolant temperature Refrigerant AlC
switch fan pressure compressor
OFF Coolant temp.<90C -
OFF LO 90 C <Coolant temp.<105C -
HI 105C <Coolant temp. -
LO Refrigerant
Coolant temp.<105TC pressure<18 bar ON
ON HI 18 bar<Refrigerant
pressure
HI 105 C=<Coolant temp.<115TC -
HI 115" C<Coolant temp. - OFF (cut)

» A/C compressor OFF conditions

- Coolant temperature: over 118C

SO - Approx. 4 seconds after starting the engine

Et

o

% - - When abrupt acceleration

3 ' - Refrigerant pressure:

2 Compressor operating range * OFF below 2.0 kg/cr’, then ON over 2.4 kg/cm
5| 24 * OFF over 32 kg/cm, then ON below 26.0 kg/cm
3

4

///, Compressor not operating 77/

A/C compressor operation

» Output voltage according to refrigerant pressure

The output voltage from refrigerant pressure sensor is 1.7 V to 3.5 V when the refrigerant pressure is 10
to 24 kgf/cm with A/C "ON".

» Cooling fan control by ATF temperature

ATF temperature Cooling fan speed Remark
Over 110°C HI -

ENGINE CONTROL
KORANDO 2013.08

Modification basis

Application basis
Affected VIN
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7) Immobilizer Control

(1) Overview

The Immobilizer System provides an additional theft deterrent to the vehicle in which it is installed and
prevents it from being started by unauthorized persons. The transponder integrated in the key and the
engine control unit have the same code. When the ignition key with the integrated transponder is turned
to the ON position, the ECU (Engine Control Unit) checks the crypto code of the key and, if correct,
allows the vehicle to start the engine.

8

(2) Components

» Conditions for cooling fan

Immobilizer Instrument
antenna cluster

s

Immobilizer
key

BCM

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

Start motor

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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» Key approval process

When turning the ignition switch to ON position, the power is supplied to BCM and ECU. ECU
communicate with the immobilizer key to check if it is valid crypto code. If it is valid, ECU start to control
the engine when turning the ignition switch to START position.

The system has 10 seconds of valid time-out period. If the engine does not start in this period, the key
approval process should be done again.

Immobilizer key

Start motor

Start relay
|
l I
Clutch Inhibitor
Transponder Power supply S/W S/W
signal detected [ |
I
GND
Immobilizer Warning lamp Instrument cluster
antenna

Immobilizer

m verification signal

l signal l

Starting condition signal
verification signal

G20DF ECU Engine control
Clutch S/W
Clutch/inhibitor Fuel injection
signal detected control
Inhibitor S/W
ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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8) CAN Configuration (P-CAN/B-CAN)
(1) CAN Configuration (P-CAN/B-CAN)

L <
&t
Q
—
O]
52
g%
—  ECU =0
nAAA b High CAN 25
ABS&ESP | — (500 kbps) =
________ Low CAN %E
(100 kbps) u_%
— TCU =
o0
o
w
E li EPS éﬁ
-couplin =
Pina 55
[ | \ . Self -
diagnostic
| | | connector
SKM Instrument BCM :
cluster —AAMA—e
Name Function
ECU Electronic Control Unit
TCU Transmission Control Unit
EPS Electronic Power Steering Unit e
(2}
BCM Body Control Moudule E%
e
SKM Smart Key Moudule -
L
Z
ZE
CAN system communicates with the system units in vehicle. It consists of P-CAN and B-CAN according Eé

to the communication speed.

P-CAN & B-CAN: SKM, Instrument cluster, BCM, Disgnostic connector
P-CAN: ECU, ABS & ESP, TCU, E-coupling, EPS unit

Terminal resistance: installed on ECU and BCM

Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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(2) Wiring Connection of CAN Communication

S101 ECU
— A\
TCU
E-coupling S205
| SKM [T
ABS&ESP S102
EPS S202
. Self
diagnostic
| ~ connector
High CAN Instrument BCM
(500 kbps) cluster o NAAA e
________ Low CAN ' :
(100 kbps) : i
CAN splice E E 5 -7
S | q
Splice pack Wiring Location
S101 Floor wiring (LH) Under fuse & relay box in engine
compartment
S102 Floor wiring (RH) Inside of right fender
S201 Main wiring Behind instrument cluster (cowl cross
member)
S202 Main wiring Behind instrument cluster (cowl cross
member)
S205 Floor wiring (LH) Under driver’s door scuff

ENGINE CONTROL

KORANDO 2013.08

WWW.DIGITALKHODRO.COM
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(3) Input/Output for CAN communication

Application basis

Affected VIN

WWW.DIGITALKHODRO.COM

KORANDO 2013.08

Input Control Output
Wheel speed, Cruise control mode Acceleration pedal condition,
ABS & OFF, System condition, Driving ESP torque control, Engine rpm, ABS &
ESP condition, Engine torque control Engine torque ESp
Acceleration pedal condition,
Instrumentl Fuel level, Gear position, Engine rpm, Engine torque, E i
cluster | Engine warning lamp condition Coolant temperature, -coupiing
Intake air temperature
Engine torque request, Current
transmission gear, Target gear, Torque )
TCU | converter lockup condition, Turbine speed, Engine rpm EPS
Limphome mode condition, TGS lever
position, Transmission oil temperature
Cruise control condition, Water-in-fuel
E warning sensor, Engine rpm, Glow plug Insirumeht
BCM Immobilizer signal ¢ lamp, Vehicle speed, Immobilizer
warning lamp, Coolant temperature, cluster
U Fuel consumption
Immobilizer signal, Engine rpm, SKM
Starter rotating signal
Shifting request, Accelerator pedal
condition, Engine limphome mode, Cruise
control condition, ESP control, Engine rpm, TCU
Engine torque condition, Vehicle speed,
Coolant temperature, Intake air temperature
No diagnostic device Dizgnf’Stic
evice
Modification basis ENGINE CONTROL
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CONFIGURATION AND FUNCTION
G20DF ENGINE ECU

1) Overview

ECU receives and analyzes signals from various sensors and then modifies those signals into
permissible voltage levels and analyzes to control respective actuators. ECU microprocessor calculates
injection period and injection timing proper for engine piston speed and crankshaft angle based on input
data and stored specific map to control the engine power and emission gas.

ENGINE CONTROL
KORANDO 2013.08

WWW.DIGITALKHODRO.COM
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2) Connector

L= L = L=

OB A ETE TSI

R PR L T

T

03 10 0 2 1 o)
el 23 i3 5 i i 20 50 2 26 2 Y EIFIFAEE
51 OREE0E
G20DF(EU-V) ECU
COEE] (Pl Function GOz [P Function
tor No. tor No.
01 |IgnitionA (Cyl.1) GND 17 | Injector 2 (Cyl. 2) GND
02 | Injector 1 (Cyl. 1) GND 18 | Canister Purge Solenoid SIG
03 - 19 | Variable Intatke System SIG
04 Starter motor control relay S/W 20 _
o5 | Binary lambda sensor Heater 21 -
Downstream
06 | Binary lambda sensor 22 | Knock sensor shield GND
Downstream GND
o7 |Lambda Sensor Downstream 23 | Knock sensor GND
SIG
A 08 | Knock sensor SIG A 24 | MAP and TIA sensor GND
09 | Intake Air Temp SIG 25 -
10 - 26 | Crank position sensor GND
11 - 27 | Coolant Temp GND
12 [ Coolant Temp SIG 28 |TPS2SIG
13 | TPS1SIG 29 | TPS 1/2 sensor GND
14 TPS Supply 5V 30 Electric Throttle Control DC
motor output -
15 | Electric Throttle Control DC 31 | Ignition C (Cyl.4) GND
motor output (+)
16 | Ignition B (Cyl.3) GND 32 | Injector 3 (Cyl. 3) GND

Modification basis

Application basis
Affected VIN
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Connec| Pin Function Connec| Pin Function

tor No. tor No.
33 |OCVGND 47 | Injector 4 (Cyl. 4) GND
34 - 48 -
35 | CAM_IN sensor supply 5V 49 -
36 } 50 Binary lambda sensor Heater

Upstream
37 ; 51 | Binary lambda sensor Upstream
GND

38 - 52 -
39 | Manifold Air Pressure sensor 53 | Binary lambda Sensor Upstream

A SIG A SIG
40 - 54 | T- MAP sensor supply 5V
41 . 35 -
42 - 56 | Crank Position Sensor SIG(+)
43 | CAM_IN sensor GND 57 -
44 - 58 [ CAM_IN Sensor SIG
45 - 59 -
46 | Ignition D (Cyl.2) GND 60 -
01 |ECU Power GND 14 -
o2 | Battery Voltage after Main 15 s

Relay
03 | ECU Power GND 16 -
04 | Battery Voltage after Main 17 .
Relay

05 | ECU Logic GND 18 -
06 | Battery Voltage direct 19 -

B 07 - B 20 -
08 - 21 -
09 - 22 | Cruise Control Switch
10 - 23 -
11 | A/Con Compressor Relay 24 -
12 - 25 -
13 - 26 -

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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side

Connec| Pin Function GRS | i Function

tor No. tor No.
27 - 53 | Cooling Fan Relay High
28 - 54 -
29 - 55 [ 2nd CAN High
30 - 56 | 2nd CAN Low
31 - 57 -
32 - 58 -
33 - 59 -
34 - 60 -
35 - 61 -
36 - 62 | Brake Switch(NC)
37 - 63 | Clutch Switch (NC)
38 - 64 -
39 - 65 -
40 - 66 -

5 41 - 5 67 | AIC Sensor SIG
42 - 68 -
43 | Powersteering sensor GND 69 -
44 [ Cruise Control switch GND 70 -
45 | AIC sensor GND 71 | Accelerate Pedal Sensor 1
46 - 72 | Accelerate Pedal Sensor 2
47 - 73 -
48 - 74 | Main Power Relay GND
49 |Accelerate Pedal Sensor 1 75 | Electrical Fuel Pump Relay

sensor GND GND
50 Accelerate Pedal Sensor 2 76 .
sensor GND
51 ﬁattery Voltage after Ignition 77 | CAN communication High
ey

5o | Starter motor control relay, Low 78 | CAN communication Low

Modification basis

Application basis

Affected VIN
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Connec| Pin Function Connec| Pin Function

tor No. tor No.
79 | Clutch Switch (NO) 87 -
go | Vehicle Speed sensor SIG gg | Cruise Control Sensor supply

(FRT) 5V

81 - 89 -
82 - 90 -

= 83 i = 91 i
84 | Brake Switch (NO) 92 -
85 _ 93 Accelerate Pedal Sensor 1

supply 5V

86 ) g4 |Accelerate Pedal Sensor 2

supply 5V

ENGINE CONTROL

KORANDO 2013.08

WWW.DIGITALKHODRO.COM
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3) Input/Output for ECU

Input Control Output
IG “ON” B+
START signal
OCV control

Knock sensor 1

A/C compressor control

T-MAP sensor

Injector control

Front oxygen sensor

Ignition timing control

Rear oxygen sensor

ENGINE
CONTRO

E
C VIS valve control
Coolant temperature sensor U
Purge control solenoid
Crankshaft position sensor valve control
Accelerator pedal Cooling fan control
position sensor 1,2
Self diagnosis
Throttle position sensor 1,2
CAN
Camshaft position sensor
A/C compressor ON/OFF
CAN
Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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4) CAN Configuration (P-CAN/B-CAN)
(1) CAN configuration (P-CAN/B-CAN)

— ECU
EmAdA by High CAN
ABS&ESP | — (500 kbps)
________ Low CAN
(100 kbps)
— TCU
E-coupling EPS
Self
I I \ diagnostic
| | | connector
SKM Instrument BCM
cluster —AAA—e :
Name Function
ECU Electronic Control Unit
TCU Transmission Control Unit
EPS Electronic Power Steering Unit
BCM Body Control Moudule
SKM Smart Key Moudule

CAN system communicates with the system units in vehicle. It consists of P-CAN and B-CAN according
to the communication speed.

P-CAN & B-CAN: SKM, Instrument cluster, BCM, Disgnostic connector

P-CAN: ECU, ABS & ESP, TCU, E-coupling, EPS unit

Terminal resistance: installed on ECU and BCM

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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(2) Wiring Connection of CAN Communication

ECU

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM | SYSTEM § SYSTEM RASSEVMBLEGENERA

TCU
E-coupling
SKM
ABS&ESP
56
EPS
&Jz
o
o}
—
_Self Os
diagnostic Zi
4 ~ connector on
High CAN Instrument BCM 85
(500 kbps) cluster —AAAA—e (LBE
________ Low CAN : : %E
(100 kbps) : : : 5o
1 CAN splice E E 5 p
- | e Wl :
7
4
22
S3
Splice pack Wiring Location 1O
Z
s101 Floor wiring (LH) Under fuse & relay box in engine g%
compartment s}
S102 Floor wiring (RH) Inside of right fender
S201 Main wiring Behind instrument cluster (cowl cross
member)
S202 Main wiring Behind instrument cluster (cowl cross
member)
S205 Floor wiring (LH) Under driver’s door scuff

Modification basis

Application basis

Affected VIN
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5) Circuit Diagram of G20DF ECU

30 *
Ef22
15A
L AlCruise SW
=== —-—-—- =
‘ o— I
! 750 MAIN SW '
i o— !
_ 2200 DECEL @—MMA |
; I (WiSmart Key) ! o— 1.0KQ i
] ' ENG Main Starter [ | e acoEl . Tripple Pressure SW
| ! Relay Relay 1 e O— I T |
| | "gg" [ | e RESUgE_ i I AIC Pressure Sensor |
T87a 87 85 A [ - ' -
1 2 3 L.
B L G 1 2 3
r— .- - —_————
] I Contact
FEf8 T 1Ef7 1(O O Q) "
150 15A o103 ch ______ C? _ C_DI Coil Gy 6B [GY
Ll L1 A1 A3 A
C207
e N
RW GrY
B4
G20DF (EU-V) ECU
........ oy
r4~778
RW LW BG GBr Lw GY Vo GrB BR GW
Joint
() S P, S S u Ap— *———
2 1 1 2 2 1 4 3
0 Y L I S I B e
i I o r
i L L r
Qil Control ~ Variable Canister FRT
Injector Valve Intake Purge
Intake System Solenoid
Valve
31
ENGINE CONTROL Modification basis
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w3
£
O]
]
L
zS
30 oy
4]
we
=
o
25
i
W=
EUJ
Splice Pack &
( Circuit )
A/Pedal Sensor Reference Starter Bs
" " ope T T T Tepey T T S101 $101  Rela S
! i A A T >
I ' \—ql ! 0
[ (= - A A N I . 103 o
2 4 3 1 6 5 =
=10)
6 &6
Clutch SW
— _m_
1! 2 B
LG L (BOTTOM) ;
10 o B
(0]
R |egr |Br |6 |vB [YR [BB BG |6 |w Clutch SW
(MIT, A/Cruise)
mem. B |B71_ 1B49_ [ B4 [B72 1850 _ BT . _ B78 _ IB79_[B63 _ ...
REF  SIG = REF  SG = @ SIG - SIG 1
HI Low I LG
1200 1
HS-CAN ] 8
; \/C207
1
- o e e w m w Em W W mmw e —— |
A53 | A51 A5 [AT |A6 A26 A56 M43 |A35 [A58
wo
Dfr
2z
]
RG |[Y GW |YW |Y GrY G YW [LW  [VoW LG B O
I I B I S IS we
B S S A RN RS S —T——. v o=
ABS/ESP ZQ
Unit O
"
2 1 4 3 2 1 2 3 1 2 1 3
- - - _I r e | i a e i |
| ' | ! ) ! '
| | !
] | ' | |
. 2 ... e B
0, Sensor RR O, Sensor Crank CAM Shaft
Position Position
Sensor Sensor
G201
31
Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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30
15 *
r1EM0 V‘LFS?
15A 10A
LJ
ABS/ESP  F/Pump Comp
Unit Relay Relay
YR YR 2? 8E 85"
< y y A
9 g 75\,
\c102 | ¢ 5202
N7
Lw Lw YR YR
C213
12\
_lss__ 30 N 44 e
! + Stop | P s I Stop YR
I | S ........... , Lamp I —|( ----- --- | Lamp N ERT RH
UL 1 Rely L_ Jeme_ e ) SW - ! Co07 31 21
8 87 2 3 ! | WiSpeed  ANDT ey Loy
v v | iSensor
) T T = (W/OABS)
1731, 2 ’
S
| @ 25301 YG |
4! @7\0103 B WL
RB RB WG BL WR
A ] 5NC207
VSM
(S/Lamp SIG) BL WL
— R Bod e e O 825 L2880 W ICT S
i Se SIG = SIG VA i
i
i G20DF (EU-V) ECU
1
R e e e e e n e f e e e o e
A3 [A29  |A28 [A14 |A15 |A30 [A24 M54 |A39 (Ao |A8  [A23 A2 [A12  [A27 B1
|
wB [RG Y W |B R VoW |G BR [GB |G wB RY [w B
—
[P
L
4 6 1 2 5 3 4 2 1 3 1 2 1 1 4
Tt 1 = _'_'_'_'_'_‘I Tt T """ ST T T e |
| | b ! | I
B ' ' [ ! | 1
| @*4@* O N ! lope ! | !
b Ll _. S R R I I Lo .. l
Main Throttle T-MAP Sensor Knock Coolant
Control System Sensor Temp Sensor
31 G201
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2
4 15 [ IGN1
V‘LF42
10A SB6
L
CFan  CfFan S0A
AIC Control (LO) (HI)
Diagnosis Unit Relay Relay
e "3y TS 85" g5
A A A A
Y
4 €209 |88 _ ] 30_ _ _ __
] 8 ! i
! o  ENG Main
| *| 1 Relay
GY BG BrB RG oL __._ J_ _____ I
85 87 87a
C203 r----- C204 C203
738\ 9 N 739\ 1 39
3 3 ool ~C104 etz
U
]
GY BG BrB RG LB LW RW
I Bat . .IBSS_ (BB, _ [ B e B 1B e b
1G1 HI LO ]
CAN I
i C105
G
1
[ —— U U P [ ———— - e d
B3 A1 A46 A16 A31
[ — | [
B BW GBr YL GY RW
i |
| o Y I I .| ton y
- ] [ IR, A - — - [ . Y 0)
&
I_] I_J I_J I_] .
Joint
| — " T D S D I e I e
[ S —— .y --= P IR U I
112 _ 3 1213 42 _ 13 112 _ I3
| 1 | | 1 , | 1 | | 1 |
B | | | , I | I | B
Lo ! oo K oo | . R
IG1 IG2 IG3 1G4
G102 G104
31
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INJECTOR

1) Overview

ECU controls the injector ground in each cylinder according to the injection timing by receiving the piston
position signal and engine rpm signal from crankshaft position sensor and camshatft position sensor.
ECU opens the solenoid valve in injector to inject the fuel into combustion chamber by grounding it. At
this moment, the injected fuel is changed to gas from liquid.

The injection timing is controlled by ECU according to the engine rpm signal and various sensor
information, and the firing order is 1-3-4-2.

Injector

@) Injector inlet tube () [Injector connector (® Injector nozzle

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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2) Components

1. Inlet tube
2. Housing

4. Pawl piece

5. Armature tube
6. Seat sleeve

7. Ball

8. Orifice

9. Seat

3. Filter & adjusting tube

10.Lower guide
11.Lower screen
12.Lower external O-ring
13.Valve body
14.Armature
15.Non-magnetic cell
16.Spring

17.Upper external O-ring

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

ENGINE RSCRUISE
CONTRO JCONIRO
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3) Circuit Diagram

—————————, I
| ! 1 i
. ENG | ; G20DF (EU-V) ECU ;
' Main i i
| 1 .
. Relay | ! ]
- ! ® ® ® ® I
L I 1 S 3 S S 1
. c c c c 1
- 2 2 2
! A2 A17 A32 A47 !
Injector
Static flow 187.2 gr/min
Specified_ COI DB 14.5 + 0.7 Q at room temperature
resistance
- Itis normally supplied with battery power. However, its voltage gets
close to 0 V (0 V theoretically) and fuel is sprayed through the
injector when the ECU drives (grounds) the injector. When the
; engine control module does not ground the injector, the injector
SElies Enee closes and peak voltage is generated in a moment.
Place the injector into a transparent container (such as a beaker)
- and operate the injector forcibly to check the injection pattern and
droplet in order to find a cause of misfire.

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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S. Gl

IGNITION COIL

1) Overview

The G20DF engine is equipped with the independent type direct ignition system that the ignition coil is
installed in each cylinder.

This independent type direct ignition system provides easy installation and less igntion energy loss.
The ignition coil in this system has long cylindrical shape, thus is called stick type or pencil type ignition
coil.

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM | SYSTEM § SYSTEM RASSEVMBLEGENERA

IGNITION
SYSTEM

wo
oF
mZ
— — S3
Description Specification .
L
_ Primary coil 800 m =F
Component resistence 55
(20C) Secondary coil Not measurable (High voltage O
Diode)
Primary coil Max 400 V
Generated voltage
Secondary coil 5~20 kv
Operating temperature -40C ~130C
Operating current Primary coil: 7.5 A £ 7.0 A
Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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3) Circuit Diagram

ettt e e e m e m e s P _
! | !
5 G20DF (EU-V) ECU ; . ENG |
! P Main
: ! | Relay ;
. | '
i At A16 A3 Me G i
Ry CSRTEREREES (PO [CPREERE PR
BW GBr YL GY
_______ L | _ | Joint
— U S O R __]_ i - _'f:_l _ .| Joint
— L ------ — —¢ — — S S — — = —
112 |3 111213 411213 4112 13 |
sl 1 sl B gl ) sl 1T eND
I | I | ! | ! | m_ . _. M n
Lo 1 [ e I_._. .
IG 1 IG 2 IG3 IG 4
ENGINE CONTROL Modification basis
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SPARK PLUG

1) Overview

The spark plug in G20DF engine is made of iridium alloy.
The iridium spark plug improves the fuel economy and ignition efficiency with high starting performance,
accelerating performance and idling safety.

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM § SYSTEM [§ SYSTEM @ SYSTEM RASSEMBLRGENERA

Type Appearance At beginning of ignition In3ms

ENGINE BSCRUISE
CONTRO QCONIRO

Iridium spark
plug
(G20DF)
Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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Spark plug

Connector

Ceramic
insulator

Internal
resistence

Ground
electrode

Center electrode

» Ceramic insulator

This isolates the high voltage at the electrode, ensuring that the spark happens at the tip of the
electrode and not anywhere else on the plug.

» Connector
This is connected to the ignition coil to get the electric power.

» Gasket

Because the spark plug also seals the combustion chamber or the engine when installed, seals are
required to ensure there is no leakage from the combustion chamber.

» Interal resistance

The sparking noise may cause RF noise in audio system. To reduce this, the internal resistance is
installed in the spark plug.

» Center electrode

The electrode is an electrical conductor used to make a spark ti ginite the fuel in combustion
chamber.

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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CAMSHAFT POSITION SENSOR

1) Overview

The camshaft position sensor is hall-effect type sensor. When the intake camshatt is rotating, the
electron in hall element goes out to output line. ECU recognizes this electron to determine the camshaft
position. ECU can recognize that the No. 1 cylinder is under compression stroke by using this voltage
signal (hall voltage). The rotating speed of camshatt is half of the crankshaft and controls engine's intake
and exhaust valves. By installing sensor on the camshaft, can recognize specific cylinder's status,
compression stroke or exhaust stroke, by using camshaft position when the piston is moving toward
TDC (OT). Especially when started first, it is difficult to calculate the stroke of a specific cylinder with only
crankshaft position sensor. Accordingly, camshatft position sensor is necessary to identify the cylinders
correctly during initial starting. However, when engine is started, ECU learns every cylinder of the engine
with crankshaft position sensor signals so can run the engine even though the camshaft position sensor
is defective during engine running.

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM | SYSTEM § SYSTEM RASSEVMBLEGENERA

IGNITION
SYSTEM

Camshaft position
sensor

wo
of
2z
%)
o0
o
¥
|_
Z
Q
O

ENGINE

Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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2) Features

Air Gap 0.5~1.5mm
Wheel Tooth 4
Sensor Type Negative
26°CRK |
124°CRK 56°CRK 130°CRK 50°CRK [34°CRK 146°CRK BACRK| 146°CRK

3) Circuit Diagram

Differently from magnetic pickup type, the
[ 1 hall sensor type must use the reference
E G c 1 voltage. The internal hall voltage changes
] 20DF (EU-V) ECU 3 the signal voltage according to external
oo, e, _! electro-magnetic field.
Ad43 [A35 |AS58
YW W |Vow
BN S B k-
I [0
LXK
i !
CAM Shaft
Position
Sensor
ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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BEFEEIE CRANKSHAFT POSITION SENSOR

1) Overview

The crankshaft position sensor consists of the active type MR sensor and the magnetic trigger ring. The
sensor is supplied 5 V of power. When the crankshatt rotates, the magnetic field is changed. Four internal
resistors (MR element) in MR sensor detect the changes of resistance and converts it to the current value
to determine the position/speed of the crankshatt.
The crankshaft position sensor is important sighal and used to determine the injection timing and injection
volume by detecting the piston position. The magnetic trigger ring sends total 58 signals. Each piston
position is determined based on long tooth.

Crankshaft position sensor

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO QCONIRO (€] SYSTEM § SYSTEM ION SYSTEM |§ SYSTEM |§ SYSTEM [ SYSTEM QASSEMBLEGENERAI
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3) Features

1. Wave for MR sensor: Rectangular type wave

2. The magnetic trigger ring has the magnetic field.

3. There is the angle difference of 114" in #1 cylinder at long tooth.

Ring Magnet

B-Field

Sensor

losing the magnetic field.

: — Description Specification
[ A_hg Supply voltage 12V
Output
- Output voltage 448V
_| e Air gap 0.6t0 1.4 mm
A\ cAuTION

Do not work near the tool or equipment with magnetic field to prevent the magnetic trigger ring from

ENGINE CONTROL
KORANDO 2013.08

WWW.DIGITALKHODRO.COM
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3) Circuit Diagram

Crank Position Sensor

@

=<

()
COOLINGLUBRCAT [§ IGNITION BEXHAUS' FUEL INTAKE N ENGINE @ ENGINE
ION SYSTEM § SYSTEM g SYSTEM @ SYSTEM RASSEMBLRGENERA

SYSTEM § SYSTEM

STARTIN @ CHARGE

ENGINE BSCRUISE
CONTRO QCONIRO G

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
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OCV (Qil Control Valve)

1) Overview

The CVVT (Continuous Variable Valve Timing) gear is installed on the intake camshaft sprocket in
G20DF engine.

The OCV controls the oil to CVVT gear by receiving the signal from engine ECU. This controls the intake
camshatft to most advance, hold, and most retard conditions resulting in valve overlap and underlap. This
reduces the pumping loss, improves the combustion stability, and increases the volume efficiency. Thus,
the fuel economy is improved and the emission gas is reduced.

ocv

4
W

a!ll*

h

_4‘?*&%(““ .um% }

Oil supply to CVWWT

Advance Retard j[:] [;Ii-fﬁ-ﬂ:[—'r'\—/_ | Base
Chamber = Chamber &0 | || Position
> : B _N.I_D Retard .
(Base) B\ E=nal Shift
: [ it |=|‘/—¥ / e Position
o | ik l l Advance
- [ o=
B | A

ENGINE CONTROL Modification basis
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2) Oil Flows in OCV

A: Advance hydraulic lines

B: Retard hydraulic lines

C: Oil drain hydraulic lines

D: From cylinder Block (Qil pump)

A: Advance

Oil drain

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

B: Retard

From oil
pump

ECU changes the ail line to advance (A) or retard (B) line to send the oil to intake camshaft
sprocket from oil pump.

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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3) CVVT Conditions According to OCV Control

ECU controls the OCV to control the CVVT in most retard, hold and most advance conditions.

- Most retard condition
Starts operation in idling.
OCV control: 0% duty control
The oil is supplied to retard chamber and CVVT housing is fixed to rotor.

- Hold condition
Maintains current timing.
OCV control: 50% duty control
The oil is supplied to retard chamber and advance chamber to keep current timing.

- Most advance condition
Increases the power.
OCV control: 100% duty control. Intake camshaft controls by BTDC 35°
The oil is supplied to advance chamber and the oil in retard chamber is drained. Thus, the housing is
advanced by vane resulting in advance timimg.

4) Circuit Diagram

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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ELECTRONIC THROTTLE BODY

1) Overview

Electronic throttle body control system contains electronic throttle body, accelerator pedal position
sensor and ECU as basic elements. Throttle body consists of actuator, throttle plate and throttle position
sensor. The actuator is driven by motor.

The engine ECU operates the throttle actuator according to the accelerator pedal position. The
electronic throttle body consists of two potentio meters to determine the various engine load conditions.
The potentio meters send the throttle position signal to ECU.

Electronic throttle body

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

o
O
Name E%
o0
1 Throttle plate -
L
. Z
2 Housing
P4g)
L
3 Connector O
4 Sealing cover
Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
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3) Circuit Diagram

STt T s s T s s s meEm e ma == . |
1 [
; G20DF (EU-V) ECU !
; = 1
1 =% 3 ;
] 8 8 S g 1
: i 2 £ ¥ ¥ o ;
1 2 8 X @ 3 & ;
TUTTTUTANS T[A2eT [AT ATA T [ATS A3 T

Main Throttle
Control System

ENGINE CONTROL
KORANDO 2013.08
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Application basis
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WS
Z0
. og
4) Output of Position Sensor od
LIJ_I
Z=
5 5 %gﬁ
.’ <
— / — N
> 4 e > 4 -
© / © \ gﬁ
) P o) N 5
@ 3 7 @ 3 ~J =®»
5 A 5 N Z5
22 - 22 . =
>S5 >S5
-
§ 1 — ol Thrott i § 1 1 Thrott i \\
rottie openin rottie openin N
A ~ angle Pening = angle pening ™~ 7
0 I I 0 [ S s
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 3(".%
Throttle opening angle(®) Throttle opening angle(®) %?f,
56
5) Specification of Throttle Motor & Position Sensor CEE
Actuator ltem Specification
Resistance 1.5Q +£0.3R
Inductance 0.9mH £ 0.1 mH
DC motor
Max. continuous current 25A
Current with unloaded (at idling) 0.8 A or lower
Resistance value 2 kO + 20%
(1st, 2nd measurement in parallel)
" Idle 05V£0.1V
Throttle position TPS1
sensor WOT 46 £0.1V wo
Voltage %E
Idle 45+0.1V e}
TPS2 ©0
WOT 04£0.1V
ZY
GI—
25
wo
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EEZOEER T-MAP SENSOR

1) Overview

T-MAP sensor is installed between electronic throttle body and intake manifold.
T-MAP sensor contains the pressure sensor to detect the pressure changes in intake manifold and NTC
thermister to measure the air mass flow. T-MAP sensor is used to determine the basic feul injection

volume, injection timing, and ignition timing.

Electronic throttle body

Boost pressure

Boost temperature
2) Input/Output for T-MAP Sensor
T-MAP sensor ECU
Pressure in
intake Air pressure
manifold Pressure Injection timing
/density Feedback control Injection
in intake control volume control
Measures the manifold Ignition timing
intake air Air density control
temperature
ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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L <

Z0

oz

3) Features 6

—

» Intake air temperature sensor '-'ZJg

oL

Intake air 5§

T-MAP temperature sensor temperature (C) Resistance () =

= Resistance (Q) glfl_J

@ -40 48153 E%
3 LA -20 15614

8 o

2 0 5887 =17

3 N 5
o NN 20 2510

40 1199.6 %E

Temperature ("C) . %L"’_.

60 612.3 =

z=>

80 329.48 e

EU)

100 186 oI
130 85.45

4) Circuit Diagram
» Circuit to ECU

[)
[
[)
[
[)
[
[)
[
[}
|
[)
[
|
[)
[
[)
|
1
|
[}
|
[)
|
[)
[
[)
[
[)
[
]
ENGINE [JSCRUISE
CONTRO [JCONIRO

T-MAP Sensor
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IE[ZEE VIS (Variable Induction Manifold)
SOLENOID VALVE

1) Overview

VIS solenoid valve operates the VIS barrel by receiving the signals from ECU.

VIS solenoid valve

When operating

Not operated

Vacuum path in

Intake manifold

solenoid valve Barrel
valve
Barrel OPEN CLOSE
Flow Short + Long Long

ENGINE CONTROL
KORANDO 2013.08
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2) Circuit Diagram

=
Q.
=]

Variable
Intake
System

|

i

i
ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM g SYSTEM g SYSTEM @ SYSTEM RASSEMBLRGENERA

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN

WWW.DIGITALKHODRO.COM 021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

15-60 ccorando

BEECEIE COOLANT TEMPERATURE SENSOR

1) Overview

Coolant temperature sensor uses NTC thermister that the resistance goes down as the temperature
goes up. Coolant temperature sensor corrects the fuel injection volume according to the coolant
temperature. When the engine is cold, the engine output could be insufficient. This may cause the
increase of exhaust gas volume, and accordingly, the fuel injection volume is also increased. This
sensor has the functions as below (through CAN communication):

- Shows the coolant temperature on meter cluster
- Stops cooling fan and A/C compressor operation when the engine is overheated

Coolant temperature
sensor

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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2) Input/Output for Coolant Temperature Sensor

Coolant
temperature
sensor

Coolant
temperature

Engine
warmed up
condition

ECU

Determine
cooling fan
operating
condition

Determine
engine
warming up
condition

Fuel
injection

CAN
communication

Fuel injection
/injection timing
Cooling fan

Indication
on meter
cluster

Injection
volume control

Idle speed
control

Cooling fan
operation

Shut off A/C
compressor

3) Control Elements According to Coolant Temperature

Injection period

Idle speed is increased to 1,500 rpm from 1,140 rpm according to the coolant temperature.

Fuel injection volume control

Helps engine warming up by controlling the fuel injection volume according to the coolant

temperature.

Cooling fan operation

Cools down the engine by operating the cooling fan according to the coolant temperature.

AJ/C operation

Stops the A/C compressor according to the coolant temperature.

Modification basis

Application basis

Affected VIN
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4) Characteristic Curve

5000
4500
4000
3500
3000
2500
2000
1500
1000

500

Resistance(Q)

Temperature(C)

WTS
TN — Resistance(Q)
\ — Voltage(V)
\\
\\‘
\\ \\
\
N
N\ N
<

-40 -20 20 40 60 80 100 120

Temperature (°C) Resistance (R) Voltage (V)
-40 42695.5 4.896
-20 14641.6 4.705

0 5681.8 4.298
20 2449.9 3.615
40 1155.9 2.747
60 589.4 1.910
80 3214 1.259
100 185.7 0.819
120 1129 0.536
130 89.52 0.436

ENGINE CONTROL
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5) Circuit Diagram
» Circuit to ECU

» Internal circuit of sensor

Coolant
Temp Sensor

n

NTC2  NTC1

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA
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PURGE CONTROL SOLENOID VALVE

1) Overview

The purge control solenoid valve is located in the vacuum line between canister and intake manifold. It
opens and closes the enclosed vacuum line according to the engine load conditions.

When the coolant temperature reaches to 80°C (normal operating temperature) or the idle speed
goes over the specified rpm, the purge control solenoid valve provides the evaporative gas in canister
into the combustion chamber when ECU opens the enclosed vacuum line between canister and intake

manifold.

Purge control solenoid
valve

Intake manifold

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
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5) Circuit Diagram

I | i
' ENG | G20DF (EU-V) ECU 5
i Main : !
| Relay i :
A S DO .- S
A18
2L
|
e
' !
b m— il
Canister Purge

Solenoid Valve

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM g SYSTEM g SYSTEM @ SYSTEM RASSEMBLRGENERA
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OXYGEN SENSOR

1) Overview

The oxygen sensors are installed to the front and rear of the WCC (Warming up Catalyst Converter) to
measure oxygen content in the exhaust gas in order to check the air/fuel mixture ratio and combustion

condition.

Front oxygen sensor

Rear oxygen sensor

&

ENGINE CONTROL Modification basis
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kcCorando 1430-09 Y4
WS
Z0
. og
2) Function g
1.0E+05 '2'2'
1000 On_j500°C Poy = 9%
?  mmmmmEE=EEE ] OE+0] o
A 800 NV =
(A 700°C 1.0E-03
s 5| =5
g o0 10807 £ o
) S s
(B) 400 1.0E-11 gf—;
7
200 700°-C- . .*® 1.0E-15 -
-50-0-"C_ -“" %L|I_J
0 lm==" 1.0E-19 %S’.’
0.9 0.95 1 1.05 11 [0}
e Lambda 55
=
A. Inner tube with swirl flaps creates gas rotation around sensor element. 5%
B. Plate between sensor and front hole -
C. Optimized regurding gas flow, good dynamic response
3) Circuit Diagram
[T O A T B B S @ . .
' b . i
: ENG | | G20DF (EU-V) ECU i
| Main i |
I Relay | : :
L Ll UL L9 Sl UG N N
Joint
e e o s Sl S Y2
| (SRR NN EPNN SN U S E - EZ
S3
wo
4 3 f2 |1 4 13 |2 |1 £
| | i | z5
i ; i i L O
i | i |
| | i |
FRT O, Sensor RR O, Sensor
Service check
- Upstream oxygen sensor: It generates sine wave at a regular interval in a normal condition on
450 mV pbasis. If the waveform is stretch upward, it indicates rich fuel and lean air status.
- Downstream oxygen sensor: It generates constant voltage (approx. 700 mV) in a normal condition.
However, it generates sine wave when the catalyst is malfunctioning.
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IZUEGE ACCELERATOR PEDLA POSITION SENSOR

1) Overview

The accelerator pedal sensor converts the position of the accelerator pedal into an electric signal and
sends this information to the ECU. There are 2 sensors in each accelerator pedal sensor. The signal
from the No. 1 accelerator pedal sensor (ACC 1) is an element used to determine the fuel injection
volume and timing while the signal from the No. 2 accelerator pedal sensor (ACC 2) is used to check the
validity of the signal value from the No. 1 sensor.

When the No. 1 and 2 accelerator pedal sensors are all defective, the ECU stores the output DTCS, the
acceleration response becomes poor, and it becomes hard to increase the engine rpm.

Accelerator pedal position
sensor

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN

WWW.DIGITALKHODRO.COM 021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

Corando 15-69

2) Features

1. Determines the injection timing and fuel injection volume
ACC1 : Main sensor, determines injection timing and fuel injection volume (5.0 V)
ACC2: Checks if ACC1is OK (2.5 V)
2. Failure in ACC1 or ACC2
Contrals the torque reduction by 50%
3. Failure in ACC1 and ACC2
Changes to limp home mode (1,300 to 1,400 rpm)

Accelerator pedal 1 Accelerator pedal 2

Full resistance of 1.2 kQ 1.7 kQ
potentiometer

- Check the resistance of individual component.

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

Maintenance - Check the resistance changes in individual component while
operating the pedal.
Pedal position Specified value
Idle 04Vto0.6V
Accelerator pedal 1
When fully depress the pedal 43Vio47V
Idle 0.2Vto 0.3V
Accelerator pedal 2
When fully depress the pedal 21Vto24V
42
22
S3
22
oz
&3
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3) Circuit Diagram

T 5
P2 =+
' Rc Rd | 6
| Ro1|| T T
: »
| + _ R22 i
| i

i i

i i 3
¢ P1 -:l:
! Rd i 4
| R1|| pe oL ==
i + V2
: =+
e _

B50

B72

B94

B49

B71

B9

GND

SIG

REF G20DF
(EU-V)
ECU

GND

SIG

REF

4) Operating Wave

Measuring condition

Accelerating 3 times

Channel #3 (P1)

Channel #4 (P2)

Measuring

Measuring probe (+) B71
Measuring probe (-) B49

Measuring probe (+) B72
Measuring probe (-) B50

I3 TR &R TR T
T |

No.1 uses 5 V Ref, and No.2 uses 2.5 V Ref.

ENGINE CONTROL
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BEER[N OIL PRESSURE SWITCH

1) Overview

If the oil pressure in engine drops below 0.5 bar during engine running, the engine oil warning lamp in

the instrument cluster comes on.

Oil pressure switch

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

D)
@
)
g (2]
=
= —©
o

1.Adapter
2. Base

3. Seal washer
4. Body

ENGINE RSCRUISE
CONTRO JCONIRO
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2) Circuit Diagram

QOil pressure sensor

ENGINE CONTROL
KORANDO 2013.08
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KNOCK SENSOR

1) Overview

The knock sensor is located on the cylinder block in intake manifold side.
The knock sensor is to detect abnormal knocking in the engine. The knock sensor has Piezoelectric
elements that generates a voltage when pressure or a vibration is applied to them.

.
s Y, ﬂ

=

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM | SYSTEM § SYSTEM RASSEVMBLEGENERA

IGNITION
SYSTEM

Knock sensor

(@)
O
2z
%)
o0
wo
Z[r
oz
P4g)
wo

1. Sensor housing

2. Nut

3. Dish spring

4. Weight

5. Isolated pipe

6. Upper contact plate

7. Piezoelectric element
8. Lower contact plate

9. Body
10.Terminal
11.Resistance
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Application basis
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3) Features

Insulation resistance

>1 MQ at 900 V

Resonance frequency

> 30 kHz

Operating temperature

-40 ~150°C

Output voltage

22 ~ 37 mV/g (3~10 kHz)

22 ~ 57 mV/g (10~20 kHz)

Control the idle stability

- Comes on the warning lamp when the injector is defective

Adjusts the cylinder balancing
- When knock sensor is defective:

Determines the pilot injectiojn during MDP learning

ECU determines the injection timimg according to MAP value (engine rpm, intake air mass, coolant

temperature)

4) Circuit Diagram

ENGINE CONTROL
KORANDO 2013.08
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REMOVAL AND INSTALLATION
ENGINE ECU

HEVELOe - Disconnect the negative cable from the battery.

1) Overview

©

<)
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1. Connect the diagnostic device to the diagnostic connector. Choose "Vehicle Type" and "Engine Type"
on the main screen, then press the "Diagnosis" button.

£ Vehicle

Korando

Chairman

ChairmanH

Chairman W ABS/ESP
Rexton(NEW) E-Counling
Rexton (W) EFS
Rexton W BCM
Rodius SKM
Fymon AR-BAG
Actyon

Actvon sports

Actvon soorts(ll)

Mussa

Musso spors

Korando(OLD?

Generic Function

I I “ l q:ardmlzim Ustii Diagnose

2. Read the variant coding and parameter coding in diagnosis menu, and record them.

u Korando® »Gasoling Engine > >G200F

Fiead Varlant Coding
White Variant Coding

2 Sensor Data
3. Actuator ;
Select menu.
4 ldentification

5,ECU Exchange

6. Varant Coding

7. Parameter coding

F VINCVehicle
Identification Number)
It

9ECU Initialization

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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» Variant Coding

.. Korando> > Gasoline Engine » > G20DF

1. Diagnostic Trouble
Code

DEErEcT Dats unleadedAeaded Enable RON comection |F-r:'-N:’E.".
Cruse Control MiIL ML Tuminats
3. Achuator Yehicla spead max Engine fan |"F:r:h_v
4 |dentification Coding is complated Air-conditioning ]L—.J wpped
Immobilizer Aamp: kay OBD Infarmation -|.h'|! treatment E-DED

5.ECL Exchange

6. Varant Coding

G VINCYehic

Coding Information

e

Vehicle variant messags

Engine

Wehicle

Body

Vehicle code, fransmission

Vehicle code. transfer case

{5
{5 e

& P!
Identification Number) TS, -
rnir ERS(4RS/E5P) Swlact laver ;
9. ECU Initializato i
nitialization Telemalics [fier eauinad EPR [Mot equipped
EAS [Nt eauianed Domesic/Export JFU exoort

ARGE BCOOLINGELUBRCAT | IGNITION @EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM g SYSTEM ION SYSTEM |§ SYSTEM |§ SYSTEM [ SYSTEM QASSEMBLEGENERAI

» Parameter coding

I
O
(o QR s e ) -
>arameter tange ‘ontents nit xplanation
T T —— %
Fuel characterac ' 1~6 f ||l 5
lale AFMIF) | =50~ 127 | | mm | Ex ation
Sk e PR) | ==w P e I wo
4 |dentfication 0 comection | -5.945 ~ 69907 | |—.i_"l 1] mastk | Explanation I E E
F - i . o}
5.,ECLI Exchange Pedal srogress coding | 13 | |'l | OO
Idle APM(F) - cold conditon | -50 ~ 127 | mm ] Explanation
6.variant Coding 1e2 APMID) - cold condition | 50~ 12 | [ wn | % 8
1.Parameter cading (_D E
& VINLVEhicle Farameter coding information > 8
Identification Number) - O
It

9ECU Initialization
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4. Choose the item "Replace ECU" on the diagnosis menu.

Eaaa s Korando > Gasoline Engine » >G2ODF

= Finish

1 Diagnostic Trouble
Code

2 Sensor Data
3. Actuator

4 |dentfication

5.ECU Exchange

6 Variant Coding

cation Number)

9ECU Initialization

When replacing
of currert
with one of EC

at

S/W version
must be same

0 be replaced,

Ctherwise, the ECU should be

reprogrammed

5. Follow the instructions on the screen to remove the ECU.

Finish

1.Diagnostic Troubla

Code

2 Sensor Data

3. Actuator

4 |dentfication

5.ECU Exchange

6 Variant Coding

ter coding

cation Number)

9ECU Initialization

Talke care to prever
computer from being
(if it Is switched off, t

If replacement has been completed, Tum the ionition ON.

ENGINE CONTROL
KORANDO 2013.08
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IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

6. Release two clamps on engine ECU wiring
harness.

ENGINE RSCRUISE
CONTRO JCONIRO

7. Disconnect the ECU connectors (A, B).

Modification basis ENGINE CONTROL
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8. Unscrew two nuts (12 mm) from the engine
ECU bracket.

T .0 ~ 10.0Nm

9. Remove the engine ECU assembly.

10.Unscrew four nuts (10 mm) on the engine
ECU

| TR .0 ~ 10.0Nm

11.Separate the engine ECU from the bracket.

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
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12.Install the engine ECU assembly in the
reverse order of removal.

A\ cAuTION
When replacing the engine ECU with a new
one, backup the following data in advance with
a diagnostic device.

- Data from older ECU

- Chassis number

- Variant coding data

13.Replace the engine ECU and press the "Next" button on the bottom of the screen below.

4 |dentification

5.ECU Exchange

6 Variant Coding

amber)

9ECU Initialization

Take care to prevent the laptop
computer from being switched off,

(If t Iz switched off, the procedure must be started from the beainning again.)

If replacement has been completed, Tum the ionition ON.

Lo
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14 Wait for a while as instructed on the screen.

w- Korando> > Gasolne Engine > »G20DF
1. Diagnostic Trouble

Code Initializing the unit now...

2 Sensor Data Please wait for a while.
3. Actuator

4 ldentification

5.ECU Exchange

6 Variant Coding

7.Parameter coding
3 VMIVEhicle”
Identification Number)
Irige ot

9ECU Initialization

Eaan s Korando > Gasoline Engine » > G2ODF =  Finish

=) Diagnostic Menu

1.Diagnostic Troubla _ =
Code ECU information recording falled.

2 Sensor Data Please check the system device

3. Achuator Turn the ignition key OFF, ther OhL
4 |dentification
5.ECU Exchange
6 Variant Coding

7.Parameter coding

F VINCVehicle
Identification Number)
It

9ECU Initialization

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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15-63

15.If the following screen is displayed, press the "OK" button.

1. Diagnostic Trouble
Code

2 Sensor Data

3. Actuator

4 ldentification

5.ECU Exchange

6 Variant Coding

7. Parameter coding
3 VINCVehicle
Identification Number)
It

9ECU Initialization

Byl Koranda> > Gasoline Engine » > G20DF

Finish

16.Turn the ignition switch to the "OFF" position, then press "Next" as instructed on the screen.

2 Sensor Data

3. Actuator

4 ldentification

5 ECU Exchange
6 Variant Coding

7. Parameter coding

F VINCVehicle
Identification Number)
It

9ECU Initialization

Following iterms had been recorded,

- VIN
- Yariant coding value
= Paremeter coding value

. Korando: > Gasoline Engine > >G20DF

COOLINGLUBRCAT | IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
ION SYSTEM |§ SYSTEM |§ SYSTEM [ SYSTEM QASSEMBLEGENERAI

M j SYSTEM

ARGE
SYSTE

Lo

The igriion key must be switched OFF

CRUISE N STARTIN § CH

NTRO JCONTRO

ENGINE
CO

Modification basis

Application basis

Affected VIN

WWW.DIGITALKHODRO.COM

ENGINE CONTROL
KORANDO 2013.08
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15-84 ccorando

17.Wait for 15 seconds as instructed on the screen.

- Korando> > Gasoling Engine > >G200F

Please wailt for 15 seconds

1. Diagnostic Trouble

Remaining tirme: 14 sec

4 |dentification
5 ECU Exchange
6 Variant Coding

ter coding

da on Humber)
Ire

9ECU Initialization

18.Turn the ignition switch to the "ON" position, then press "Next" as instructed on the screen.

Finish

Turmn the ignition key O,

4 |dentification

5.ECU Exchange

6 Variant Coding

9ECU Initialization

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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L E0  15-85

19.If the following screen is displayed, press the “Next” button and perform the immobilizer coding.

= Korando>>Gasoline Engine > >G20DF

1,Diagnostic Trouble
oge

Feplacement of ECU has been finished.

For the vehicle with the
Immobilizer, the immobilizer must be coded
In diagnostic mode

2.Sensor Data
3. Actuator
4 ldentification
5.ECU Exchange
& Varlant Coding
7.Parameter coding
S VINCVehicle

Identification Number)
It

9 ECU Initialization

Modification basis

Application basis
Affected VIN

WWW.DIGITALKHODRO.COM

ENGINE CONTROL
KORANDO 2013.08
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cCcorando

INJECTOR ASSEMBLY

SRl - Disconnect the negative cable from the battery.

A\ WARNING

To prevent the personal injury and fire, the pressure in the fuel system should be released before

diconnecting the fuel lines.

N
/-

1. Disconnect four injector connectors.

2. Release two clamps and separate the

injector wiring.

ENGINE CONTROL
KORANDO 2013.08

WWW.DIGITALKHODRO.COM

Modification basis

Application basis

Affected VIN
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coraando 224502 el

3. Release the quick connector on fuel supply
hose to fuel rail assembly.

A\ cauTion
Make sure not to spill out the fuel from the
fuel pipes.

4. Unscrew two bolts (6 mm) from the fuel rail.

eI 25.0 + 2.5Nm

ENGINE
CONTRO

Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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WWW.DIGITALKHODRO.COM 021 62 99 92 92

15-88 [zt kCorando

5. Separate the fuel rail assembly by pulling it
evenly.

6. Remove the fuel rail assembly.

A\ cauTion
Seal the injector mounting holes so that foreign
material cannot get into the hole.

7. Remove the injector mounting retainer clip.

Insert the screwdriver into the Separate the injector mounting Remove the injector mounting
groove (A) of injector mounting | retainer by turning the screwdriver | retainer.
retainer. right and left.

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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Ccoraando 156-89

8. Remove the injectors from the fuel rail
assembly.

A\ cauTion
Replace the O-rings with new ones.

9. Install the injector assembly in the reverse
order of removal.

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15-90 ccorando

Cautions when installing

- Replace the O-rings with new ones.

- Push the injector into fuel rail assembly
while turning it right and left.

Injector Retainer clip - Check the installed conditions of injector
mounting retainer clip, injector and fuel rail
assembly after installation.

A
B
Fuel rail Retainer clip
s;_\,
c 4% \\\
\\3 -7 4
ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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Ccoraando 156-91

S. Gl

IGNITION COIL ASSEMBLY

VLl - Disconnect the negative cable from the battery.

Ignition coil

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM | SYSTEM § SYSTEM RASSEVMBLEGENERA

IGNITION
SYSTEM

1. Disconnect the ignition coil connectors in
order.

CRUISE

-
8
O
o]
o
=
Z
Q
O

ENGINE

1. Unscrew the bolt from the No.1 ignition coil.

Tightening torque & -3==R X111}

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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021 62 99 92 92

cCcorando

3. Remove the No.1 ignition doil.

4. With the same manner, remove the
remaining ignition coils.

5. Install the ignition coils in the reverse order
of removal.

ENGINE CONTROL
KORANDO 2013.08

WWW.DIGITALKHODRO.COM

Modification basis

Application basis
Affected VIN
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Corando 15-93

SPARK PLUG

Heoeepeleid - Disconnect the negative cable from the battery.

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM | SYSTEM § SYSTEM RASSEVMBLEGENERA

IGNITION
SYSTEM

1. Remove the ignition coils in order.

Ghore O

Refer to Chapter “Ignition System”.

CRUISE

ENGINE

-
8
O
o]
o
=
Z
Q
O

1. Unscrew the No.1 ignition coil with the
specified tool.

UG ENTNEREICTTE 15 ~ 25Nm

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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ccorando

3. Remove the No.1 spark plug.

9

A\ cauTiON
Seal the injector mounting holes so that

foreign material cannot get into the hole.

4. Install the spark plugs in the reverse order
of removal.

ENGINE CONTROL
KORANDO 2013.08

WWW.DIGITALKHODRO.COM

Modification basis

Application basis
Affected VIN
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Corando 15-95

Cautions when installing

- Screw in the spark plug with hands and
specified tool before tightening it.

A\ cauTion
If the thread is incorrectly engaged, the
spark plug or thread could be damaged.

A\ cauTioN
Do not apply excessive force to tighten it.
Keep the specified tightening torque.

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

- The tool for spark plug should be
perpendicular dueing service work.

- Measure the air gap before installation.

Air gap 1.1 mm

ENGINE RSCRUISE
CONTRO JCONIRO

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15-96 ccorando

CAMSHAFT POSITION SENSOR

el - Disconnect the negative cable from the battery.

1. Disconnect the camshaft position sensor
connector.

_ N TR __4"_#“
i‘ ?m\\‘ﬁ-' 1 L/ J 3

To disconnect the camshaft position sensor
connector, pull the lock (A) toward direction
(B) and push the lock (C).

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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Ccoraando 16-97

2. Unscrew mounting bolt (10 mm) from
the camshaft position sensor.

T 10.0 ~ 14.0Nm

3. Remove the camshatft position sensor.

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

4. Install the camshaft position sensor in the
reverse order of removal.

ENGINE RSCRUISE
CONTRO JCONIRO

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15-98 1128-37 corando

BEFEEIE CRANKSHAFT POSITION SENSOR

VLl - Disconnect the negative cable from the battery.

Crankshaft position sensor

2. Remove the start motor.

<> NOTE
Refer to Chapter “Starting System”.

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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Corando 15-99

3. Disconnect the crankshaft position sensor
connector.

£\ g ’ %\ |
R y
/ ' a
. N -7 '\1\\\““““\\“\“-.‘1 y o >~
r 30 ‘"\ shs

- T Ry

4. Remove the crankshatft position sensor
connector from the bracket.

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM § SYSTEM [§ SYSTEM @ SYSTEM RASSEMBLRGENERA

To remove the connector, push both locks (A) on
connector and pull it out toward arrow direction

(B).

ENGINE BSCRUISE
CONTRO QCONIRO

5. Remove the crankshaft position sensor dust
cover.
Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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15_100 cCoraando

6. Unscrew hexagon mounting bolt (6 mm) with
L-wrench from the crankshatft position sensor.

Tightening torque RVIVI= 38 HV\TiY

Crankshaft position sensor mounting bolt (B)

7. Remove the crankshaft position sensor.

8 8. Install the crankshaft position sensor in the
reverse order of removal.

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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Corando 15—101

OCV (Qil Control Valve)

VLl - Disconnect the negative cable from the battery.

ocv

*m Wm;;
“" "‘"*-/‘

oid '-*

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

1. Disconnect the ignition coil connectors (#1).

ENGINE RSCRUISE
CONTRO JCONIRO

2. Unscrew the bolt (10 mm) from the ignition
coil.

GO ERGIGIE 7 8 &+ 0.6Nm

Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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15-102 SRR korando

3. Pull the ignition cail straight upward to remove
it.

4. Disconnect the OCV connectors.

Press the lock (C) to disconnect
the connector.

Pull up the lock (A) to direction (B).

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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Ccoraando 15—103

5. Unscrew the OCV mounting bolt (8 mm).

[Tightening torque :XESR RV

6. Remove the OCV from cylinder head.

7 7. Install the OCV in the reverse order of
removal.

._...!. |

ENGINE B CRUISE [l STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO JCONIRO G SYSTEM j§ SYSTEM ION SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15-104 [EZSUA korando

BEZEgd ELECTRONIC THROTTLE BODY

HEechelelid - Disconnect the negative cable from the battery.

Electronic throttle body

..

1. Disconnect the ignition coil connectors in
order.

G CTNERGIGIE6.0 ~ 7.0Nm

2. Release the clamp (A) for blow-by hose and
the clamp (B) for electronic throttle body.

A (B) 6.0 ~ 7.0 m

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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Corando 15—105

3. Remove the air cleaner hose assembly.

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM [ SYSTEM § SYSTEM QASSEMBLEGENERA

4. Disconnect the electronic throttle body
connector.

IGNITION
SYSTEM

5. Unscrew four bolts (10 mm) and remove the
electronic throttle body.

CONTRO QCONIRO

ENGINE

6. Install the electronic throttle body in the
reverse order of removal.

A\ cauTiON

Replace the O-ring with new one.

Allpy the soapy water on the O-ring before
installation.

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15_106 cCoraando

EEZOEER T-MAP SENSOR

VLl - Disconnect the negative cable from the battery.

Electronic throttle body

1. Disconnect the T-MAP sensor connectors.

——
W

2. Unscrew the T-MAP sensor mounting bolt (10
mm).

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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3. Remove the T-MAP sensor.

4 4. Install the T-MAP sensor in the reverse order
of removal.

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

ENGINE RSCRUISE
CONTRO JCONIRO

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15_108 cCoraando

VIS SOLENOID VALVE

el - Disconnect the negative cable from the battery.

VIS solenoid valve

1. Disconnect the VIS solenoid valve connector.

2. Separate the VIS solenoid valve vacuum

hose.
ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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Corando 15—109

3. Unscrew the bolt (10 mm) and remove the
VIS solenoid valve.

T .0 ~ 10.0Nm

4 4. Install the VIS solenoid valve in the reverse
order of removal.

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

ENGINE RSCRUISE
CONTRO JCONIRO

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15_110 Ccoraando

BEEEIE COOLANT TEMPERATURE SENSOR

HEechelelid - Disconnect the negative cable from the battery.

Coolant temperature
sensor

radiator to drain the coolant.

«» NOTE

1. Remove the drain plug at the bottom of the

ﬁ i | i| | ui |. i | ”

2. Release the clamps and remove the blow-by
hose.
ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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Ccoraando VENNT 15-111

3. Disconnect the purge control solenoid valve
connector.

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM [ SYSTEM § SYSTEM QASSEMBLEGENERA

4. Separate the hose (A) to canister and the
hose (B) to intake manifold.

IGNITION
SYSTEM

5. Unscrew the bolt (10 mm) from the bracket
and remove the purge control solenoid
valve.

CRUISE

ENGINE

-
8
O
Qo
Y
=
Z
o
&)

6. Disconnect the coolant temperature sensor
connector and unscrew the coolant
temperature sensor (22 mm).

Tightening torque K X0 \[1}}

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15_112 cCcorando

7. Remove the coolant temperature sensor.

8 8. Install the coolant temperature sensor in the

reverse order of removal.

A\ cAuTION

- Be careful not to damage the coolant
temperature sensor.

- Check the sealing on the sensor and
replace it with new one if necessary.

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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Corando 15—113

E[7:E8 PURGE CONTROL SOLENOID VALVE

VLl - Disconnect the negative cable from the battery.
- Remove the engine acoustic cover.

2~
Purge control solenoid
valve

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM j§§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

1. Disconnect the purge control solenoid valve
connector.

ENGINE RSCRUISE
CONTRO JCONIRO

2. Separate the hose (A) to canister and the
hose (B) to intake manifold.

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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021 62 99 92 92

cCcorando

3. Pull out the purge control solenoid valve from
the rubber mounting.

5. Install the purge control solenoid valve in the
reverse order of removal.

ENGINE CONTROL
KORANDO 2013.08

WWW.DIGITALKHODRO.COM

Modification basis

Application basis
Affected VIN
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Corando 15—115

Cautions when installing

- Place the arrow mark on the valve facing
the intake manifold.

EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM | SYSTEM § SYSTEM RASSEVMBLEGENERA

IGNITION
SYSTEM

- Align the groove (A) in the rubber mounting
with the arrow mark (B) on the valve.

CRUISE

ENGINE

-
8
O
o]
o
=
Z
Q
O

Modification basis ENGINE CONTROL

Application basis KORANDO 2013.08
Affected VIN
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15_“6 cCoraando

EZROEEN OXYGEN SENSOR

HEechelelid - Disconnect the negative cable from the battery.

Front oxygen sensor

Rear oxygen sensor

1. Remove the drain plug at the bottom of the
radiator to drain the coolant.

2. Release the clamps and remove the blow-by
hose.

ELERTIEEGTGIEI40 ~ 60Nm

ENGINE CONTROL Modification basis
KORANDO 2013.08 Application basis
Affected VIN
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Ccoraando EVENNTY 15-117

3. Remove the front oxygen sensor.

4. Install the front oxygen sensor in the
reverse order of removal.

A\ cauTion
Be careful not to damage the oxygen sensor.

ENGINE B CRUISE | STARTIN fl CHARGE RCOOLINGRLUBRCAT [ IGNITION BEXHAUS FUEL INTAKE B ENGINE B ENGINE
CONTRO QCONIRO G SYSTEM § SYSTEM m SYSTEM § SYSTEM [§ SYSTEM @ SYSTEM RASSEMBLRGENERA
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15_118 ccorando

» Rear oxygen sensor

1. Disconnect the rear oxygen sensor connector
and remove it from the connector holder with
aremover.

2. Unscrew the rear oxygen sensor with a
specified remover.

GO EREICTTEI40 ~ 60Nm

3. Remove the rear oxygen sensor.

4. Install the raer oxygen sensor in the reverse
order of removal.

A\ cauTion
Be careful not to damage the oxygen sensor.

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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15-119

S.Gale

IZNIEE ACCELERATOR PEDAL POSITION SENSOR

VLl - Disconnect the battery negative cable.
- Remove the acoustic cover.

Brake pedal

Accelerator pedal position
sensor

1. Disconnect the accelerator pedal position
sensor connector (A).

A\ cAuTION
Make sure that the cable is engaged with the

protrusion of the cable socket when
connecting the cable.

ENGINE
CONTRO

2. Remove the accelerator pedal assembly.
- Unscrew the bolts (A).
- Unscrew the nut (B).

Tightening torque § [ 1= =3 W0 [}

3. Install the accelerator pedal position sensor in
the reverse order of removal.

Modification basis

Application basis
Affected VIN
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OIL PRESSURE SENSOR

el - Disconnect the negative cable from the battery.

- Remove the front under cover.

Oil pressure switch

1. Lift up the vehicle with a lift and disconnect the

oil pressure switch connector.

- Push the point (A) to direction (B) to

disconnect it.

ENGINE CONTROL
KORANDO 2013.08

WWW.DIGITALKHODRO.COM

Modification basis

Application basis

Affected VIN
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15-121

2. Unscrew the oil pressure switch with a
spanner (27 mm).

Tightening torque | Y =Y &10[\[1})

3. Remove the ail pressure switch.

A\ cauTion
Make sure not to spill out the engine oil.

4. Install the oil pressure switch in the reverse
order of removal.

A\ cauTiON
Replace the copper washer with new one.

Modification basis

Application basis
Affected VIN

WWW.DIGITALKHODRO.COM

ENGINE CONTROL
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ENGINE RSCRUISE
CONTRO JCONIRO
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15_122 cCoraando

EZENEEE KNOCK SENSOR

VLl - Disconnect the negative cable from the battery.

Knock sensor installed

o

Knock sensor installed

1. Remove the intake manifold assembly.

NOTE

ENGINE CONTROL Modification basis

KORANDO 2013.08 Application basis
Affected VIN
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Corando 15—123

2. Disconnect the knock sensor connector.

3. Unscrew the knock sensor mounting bolt (13
mm).

IESFTEET20.0 + 5.0Nm

A\ cAUTION
The knock sensor connector should face 3

o’clock after installation.
| — _— . -

IGNITION §EXHAUS FUEL INTAKE B ENGINE B ENGINE
SYSTEM § SYSTEM [§ SYSTEM @ SYSTEM RASSEMBLRGENERA

4. Remove the knock sensor.

ENGINE BSCRUISE
CONTRO QCONIRO

6. Install the knock sensor in the reverse order
of removal.
Modification basis ENGINE CONTROL
Application basis KORANDO 2013.08
Affected VIN
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