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General Information

Specifications
Fuel Delivery System

Items Specification
Fuel Tank Capacity 82 lit. (86.6 U.S.qt., 72.1 Imp.qt.)
Fuel Filter Type High pressure type

Fuel Pressure Regulator

Regulated Fuel Pressure

380 kPa (3.87 kgf/cm, 55.0 psi)

Fuel Pump Type Electrical, in-tank type
Driven by Electric motor
Sensors Intake Air Temperature Sensor (IATS)
Mass Air Flow Sensor (MAFS) > Type: Thermistor type
> Type: Hot-film type > Specification
> Specification Temperature
Air Flow (kg/h) Frequency (Hz) C °F Resistance (<)
12.6 2,320 -40 -40 100.87
18 2,645 -20 -4 28.58
23.4 2,903 0 32 94
324 3,263 10 50 5.66
43.2 3,622 20 68 3.51
7.6 3,986 40 104 1.47
72 4,288 60 140 0.67
108 4,876 80 176 0.33
144 5,380
198 5,983 Engine Coolant Temperature Sensor (ECTS)
270 6,636 > Type: Thermistor type
360 7,286 > Specification
486 8,002 Temperature Resistance (k)
666 8,843 cC F
900 9,699 -40 -40 48.14
-20 -4 14.13 ~ 16.83
0 32 5.79
20 68 2.31 ~2.59
40 104 1.15
60 140 0.59
80 176 0.32
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Throttle Position Sensor (TPS) [integrated into ETC

Module]

> Type: Variable resistor type

Camshaft Position Sensor (CMPS)

> Type: Hall effect type
> Specification

> Specification Item Specification
Throttle angle () Output Voltage (V) [Vref = 3.3V] 5 High: 5.0V
TPS1 TPS2 utput Voltage (V) ow 0.7V
0 0.00 3.30 Air Gap (mm) 05~15
10 0.32 2.98
20 0.63 267 Knock Sensor (KS)
30 0.94 2.36 > Type: Piezo-electricity type
40 1.25 2.05 > Specification
50 1.57 1.73 Item Specification
60 1.89 1.41 Capacitance (pF) 950 ~ 1,350
70 2.20 1.10
80 2.51 0.79 Heated Oxygen Sensor (HO2S)
90 283 0.47 > Type: Zirconia (ZrO2) Type
100 314 016 > Specification
105 3.30 0.00 A/F Ratio (A) Output Voltage(V)
C.T (6~15) 0.20~046 | 2.84~3.10 RICH .o
W.OT (93~102°) | 294~320 | 0.10~0.36 LEAN -
Items Sensor Resistance (k) jfem Speailicaion
TPS1 0.875 ~ 1.625 Heater Resistance (Q) Approx. 9.0 [20C(68°F)]
TPS2 0.875 ~ 1.625

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

> Specification

Item

Specification

Coil Resistance (Q)

774 ~ 946Q [20°C(68°F)]

Air Gap (mm)

05~15
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Accelerator Position Sensor (APS) [Non-adjust type]

> Type: Potentiometer type

> Specification (When reference voltage = 5.0V)

Output Voltage(V) [Vref = 5.0V]

Pedal Position

APS1 APS2
CT 0.7~0.8 0.275 ~ 0.475
W.O.T 3.8~44 1.75~2.35
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Accelerator Position Sensor (APS) [Adjust type] Actuators
> Type: Variable resistor type Injector
> Specification (When reference voltage = 5.0V) > Specification
Accelerator Output Voltage (V) Item Specification
Position APS1 APS2 Coil Resistance (Q) 13.8 ~ 15.2[20°C(68°F)]
C.T 0.7 ~ 0.8V 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~ 2.18V ETC Motor [integrated into ETC Module]
- > Specification
Item Sensor Resistance (k)
- - Item Specification
APS1 0.7 ~1.3[20C (68°F)]
APS2

1.4 ~ 2.6 [20°C (68°F)]

Coil Resistance (Q) 1.2 ~1.8[20C(68°F)]

Purge Control Solenoid Valve (PCSV)
> Specification

Item Specification

19.0 ~ 22.0 [20°C(68°F)]

Coil Resistance (Q)

CVVT QOil Control Valve (OCV)
> Specification

Item Specification

6.9 ~ 7.9 [20°C(68°F)]

Coil Resistance (Q)

Variable Intake Solenoid (VIS) Valve
> Specification

Item Specification

30.0 ~ 35.0 [20°C(68°F)]

Coil Resistance (Q)

Ignition Coll
> Type: Stick type
> Specification

Item Specification

0.62 + 10% [20°C(68°F)]
7.0 + 15% [20°C(68°F)]

1st Coil Resistance (Q)

2nd Coil Resistance (k&)
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Service Standard

Item Specification
\gnition Timing () Neutral, N, P-range BTDC 0 £+ 10
D-range BTDC 10 = 10
A/C OFF Neutral, N, P-range 600£100rpm
\dle Speed (rpm) D-range 600£100rpm
A/C ON Neutral, N, P-range 600£100rpm
D-range 600£100rpm
Tightening Torques
Engine Control System
Item kgf.m N.m Ib-ft
ECM installation bolt 1.0~1.2 9.8~11.8 72~87
Mass air flow sensor installation bolt 0.4~0.6 39~59 29~43
Engine coolant temperature sensor installation 20~40 19.6 ~ 39.2 14.5 ~28.9
Crankshaft position sensor installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7
Camshaft position sensor (Bank 1/Intake) installation bolt 0.8~1.2 7.8 ~11.8 5.8 ~8.7
Camshaft position sensor (Bank 1/Exhaust) installation bolt 0.8~1.2 7.8 ~11.8 5.8 ~8.7
Camshaft position sensor (Bank 2/Intake) installation bolt 0.8~1.2 7.8~11.8 58 ~ 8.7
Camshaft position sensor (Bank 2/Exhaust) installation bolt 04832 7.8~11.8 58 ~ 8.7
Knock sensor (Bank 1/Front) installation bolt 1.5~25 14.7 ~24.5 10.9 ~ 18.1
Knock sensor (Bank 1/Rear) installation bolt e 3] 14.7 ~ 245 10.9 ~ 18.1
Knock sensor (Bank 2/Front) installation bolt 1.5~25 14.7 ~24.5 10.9 ~ 18.1
Knock sensor (Bank 2/Rear) installation bolt 1.5~25 14.7 ~24.5 10.9 ~ 18.1
Heated oxygen sensor (Bank 1/ sensor 1) installation 4.0~5.0 39.2 ~49.1 28.9 ~ 36.2
Heated oxygen sensor (Bank 1/ sensor 2) installation 4.0~5.0 39.2 ~49.1 28.9 ~ 36.2
Heated oxygen sensor (Bank 2 / sensor 1) installation 4.0~5.0 39.2 ~49.1 28.9 ~ 36.2
Heated oxygen sensor (Bank 2 / sensor 2) installation 4.0~5.0 39.2 ~49.1 28.9 ~ 36.2
Oil pressure switch installation 1.56~22 14.7 ~21.6 10.9 ~15.9
ETC (Electronic throttle control) module installation bolt 0.8~1.0 7.8~9.8 58~7.2
Purge control solenoid valve bracket installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7
CVVT oil control valve (Bank 1 / Intake) installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7
CVVT oail control valve (Bank 1 / Exhaust) installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7
CVVT oil control valve (Bank 2 / Intake) installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7
CVVT oil control valve (Bank 2 / Exhaust) installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7
Variable intake solenoid valve installation nut 1.0~1.2 9.8 ~11.8 72~8.7
Ignition coil installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

021 62 99 92 92

General Information FLA-7
Fuel Delivery System

Item kgf.m N.m Ib-ft
Fuel rail assembly installation bolt 1.0~1.2 9.8 ~11.8 7.2~8.7
Fuel tank band installation nut/bolt 5.0~6.0 491 ~ 58.9 36.2 ~43.4
Fuel tank protector installation bolt 0.4~0.6 3.9~59 29~43
Fuel tank protector installation nut 0.7~11 6.9 ~10.8 51~8.0
Fuel pump installation bolt 0.2~0.3 20~29 14~22
Filler-neck assembly installation nut 0.7~1.1 6.9 ~10.8 51~8.0
Accelerator pedal assembly installation nut 1.3~1.6 12.8 ~15.7 94 ~11.6
Accelerator pedal module installation nut 0.8~1.2 7.8 ~11.8 5.8 ~8.7
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FLA-8 Fuel System

Special Service Tools

Tool (Number and Name) lllustration Application

Fuel Pressure Gauge Measuring the fuel line pressure

(09353-24100)

EFDAOO3A

Connection between the delivery pipe
and the fuel feed line

Fuel Pressure Gauge Adapter
(09353-38000)

BF1A025D

Fuel Pressure Gauge Connector Connection between the Fuel Pressure
(09353-24000) Gauge (09353-24100) and the Fuel Pr-
essure Gauge Adapter (09353-38000)

EFDA003C
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Basic Troubleshooting
Basic Troubleshooting Guide

—h

| Bring Vehicle to Workshop

N

| Analyze Customer's Problem

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

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

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

NOTE

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

4 | Confirm the Inspection Procedure for the System or Part

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

5 | Erase the DTC and Freeze Frame Data

€ wARNING

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

6 | Inspect Vehicle Visually

e 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.
e |f DTC(s) is/are displayed, simulate the condition according to troubleshooting procedure for the DTC.

8 | Confirm Symptoms of Problem

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

11 | Perform troubleshooting procedure for DTC

13 | Confirmation test

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

14 |END

LW8F1001
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Customer Problem Analysis Sheet

1. VEHICLE INFORMAITON

VIN No. Transmission O w1 O ATOCVT O ete.
Production date Driving type O 2wD (FF) O 2wD (FR) O 4wWD
Sinmeier km/mile i O With CPF [ Without CPF
Reading (Diesel Engine)

2. SYMPTOMS

O Unable to start

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

[ Difficult to start

[0 Engine turns over slowly [1 Other

O Rough idling [ Incorrect idling

O Poor idling O Unstable idling (High:—— rpm, Low: rpm)
O Other
O Soon after starting [ After accelerator pedal depressed
I Engins:gts O After accelerator pedal released [] During A/C ON
g [0 Shifting from N to D-range
[ Other.
gy T [ Poor driving (Surge) (1 Knocking [J Poor fuel economy

[ Back fire [J After fire [J Other

3. ENVIRONMENT

Problem frequency

[ Constant [1 Sometimes (
[ Other.

) O Once only

Weather

[ Fine O Cloudy [ Rainy [0 Snowy [] Other.

Outdoor temperature

Approx. 2CIEF

Place

O Highway [0 Suburbs [J Inner City [0 Uphill (1 Downhill
[0 Rough road [0 Other

Engine temperature

[ Cold [0 Warming up [0 After warming up [0 Any temperature

Engine operation

O Starting [ Just after starting ( min) [ Idling [0 Racing
[ Driving [0 Constant speed [ Acceleration [] Deceleration
[0 A/C switch ON/OFF [ Other

4. MIL/DTC

Lamp)

MIL (Malfunction Indicator

0 Remains ON [0 Sometimes lights up [ Does not light

DTC

Normal check
(Pre-check)

[0 Normal [J DTC (

O Freeze Frame Data

Check mode

O Normal 0 DTC (

O Freeze Frame Data

5. ECM/PCM INFORMATION

ECM/PCM Part No.

ROM ID

WWW.DIGITALKHODRO.COM
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Basic Inspection Procedure

Measuring Condition of Electronic
Resistance

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.

Intermittent Problem Inspection Procedure

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

1. Clear Diagnostic Trouble Code (DTC).

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

Parts'

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.).
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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"

_ /

7 7

BFGEO015H

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

BFGE015G

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

BFGE015J
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.

b. 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.

c. Check terminal tightening condition:
Insert a spare male terminal into a female
terminal, and then check terminal tightening
conditions.

WWW.DIGITALKHODRO.COM
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d. Pull lightly on individual wires to ensure that each
wire is secured in the terminal.

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
® Check Open Circuit
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.

FIG 1

ECM
SENSOR

=]

©) (L] (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.

WWW.DIGITALKHODRO.COM

FIG 2

VAN
o ][
ECM

2 2 2
(©) (B) A

SENSOR

i

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

SENSOR

&

BFGES501C
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3. Voltage Check Method

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

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

FIG 4

ECM

SENSOR

1

[—]
o -
X}
LA

[

2 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

(- 2]

2
(©) ) (A

BFGES01E
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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.

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].

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

2 2 2 2 ECM
(©) (B) (A)

SENSOR

BFGES501F
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b. Disconnect connector (B), and measure the
resistance between connector (A) and chassis
ground, and between (B1) and chassis ground as
shown in [FIG. 7].

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

FIG 7
Q
i’ 1 1
B B ECM
(C) (B1) (B2) (A)

SENSOR

BFGE501G

@ Testing For Voltage Drop

This test checks for voltage drop along a wire, or through
a connection orswitch.

A. Connect the positive lead of a voltmeter to the end of
the wire (or to the side of the connector or switch)
closest to the battery.

B. Connect the negative lead to the other end of the
wire. (or the other side of the connector or switch)

C. Operate the circuit.

D. The voltmeter will show the difference in voltage
between the two points. A difference, or drop of more
than 0.1 volts (50mV in 5V circuits), may indicate a
problem. Check the circuit for loose or dirty
connections.

WWW.DIGITALKHODRO.COM
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;

FUSE BOX

VOLTMETER

SOLENOID

SHMFL9331N
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Symptom Troubleshooting Guide Chart

Main symptom

Diagnostic procedure

Also check for

Unable to start 1. Test the battery
(Engine does not turn| 2. Test the starter
over) 3. Inhibitor switch (A/T) or clutch start switch (M/T)
Unable to start 1. Test the battery DTC
(Incomplete combusti-| 2. Check the fuel pressure Low compression
on) 3. Check the ignition circuit Intake air leaks
4. Troubleshooting the immobilizer system Slipped or broken timing
(In case of immobilizer lamp flashing) belt
Contaminated fuel
Difficult to start 1. Test the battery DTC
2. Check the fuel pressure Low compression
3. Check the ECT sensor and circuit (Check DTC) Intake air leaks
4. Check the ignition circuit Contaminated fuel
Weak ignition spark
Poor idling 1. Check the fuel pressure
(Rough, unstable or in-| 2. Check the Injector DTC
correct Idle) 3. Check the long term fuel trim and short term fuel trim Low compression
(Refer to CUSTOMER DATASTREAM) Intake air leaks
4. Check the idle speed control circuit (Check DTC) Contaminated fuel
5. Inspect and test the Throttle Body Weak ignition spark
6. Check the ECT sensor and circuit (Check DTC)
Engine stall 1. Test the Battery
DTC
2. Check the fuel pressure Intake air leaks
3. Check the idle speed control circuit (Check DTC) )
o g Contaminated fuel
4. Check the ignition circuit Weak ignition spark
5. Check the CKPS Circuit (Check DTC)
Poor driving 1. Check the fuel pressure
(Surge) 2. Inspect and test Throttle Body DTC
3. Check the ignition circuit Low compression
4. Check the ECT Sensor and Circuit (Check DTC) Intake air leaks
5. Test the exhaust system for a possible restriction Contaminated fuel
6. Check the long term fuel trim and short term fuel trim (Refer t- Weak ignition spark
0 CUSTOMER DATASTREAM)
Knocking 1. Check the fuel pressure
2. Inspect the engine coolant DTC
3. Inspect the radiator and the electric cooling fan Contaminated fuel
4. Check the spark plugs
Poor fuel economy 1. Check customer's driving habitsls
- A/C on full time or the defroster mode on?
- Are tires at correct pressure? DTC
- Is excessively heavy load being carried? Low compression
- Is acceleration too much, too often? Intake air leaks
2. Check the fuel pressure Contaminated fuel
3. Check the injector Weak ignition spark
4. Test the exhaust system for a possible restriction
5. Check the ECT sensor and circuit
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FLA-18 Fuel System

Main symptom Diagnostic procedure Also check for
Hard to refuel 1. Test the canister close valve
(Overflow during refu-| 2. Inspect the fuel filler hose/pipe * Malfunctioning gas stati-
eling) - Pinched, kinked or blocked? on filling nozzle (If this p-
- Filler hose is torn roblem occurs at a speci-
3. Inspect the fuel tank vapor vent hose between the EVAP. ca- fic gas station during ref-
nister and air filter ueling)

4. Check the EVAP. canister
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Engine Control System

Description

If the Gasoline Engine Control system components
(sensors, ECM, injector, etc.) fail, interruption to the fuel
supply or failure to supply the proper amount of fuel for
various engine operating conditions will result. The
following situations may be encountered.

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

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

INOTICE

* Before removing or installing any part, read the
diagnostic trouble codes and 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
operation or while the ignition switch is ON could
cause damage to the ECM.

» The control harnesses between the ECM and heated
oxygen sensor are shielded with the shielded ground
wires to the body in order to prevent the influence of
ignition noises and radio interference. When the
shielded wire is faulty, the control harness must be
replaced.

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

* When charging the battery with the external charger,
disconnect the vehicle side battery terminals to
prevent damage to the ECM.
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Malfunction Indicator Lamp (MIL)
[EOBD]

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

Faults with the following items will illuminate the MIL.
+ Catalyst

* Fuel system

* Mass Air Flow Sensor (MAFS)

» Intake Air Temperature Sensor (IATS)
» Engine Coolant Temperature Sensor (ECTS)
» Throttle Position Sensor (TPS)

* Upstream Oxygen Sensor

* Upstream Oxygen Sensor Heater

»  Downstream Oxygen Sensor

* Downstream Oxygen Sensor Heater

* Injector

» Misfire

» Crankshaft Position Sensor (CKPS)

» Camshaft Position Sensor (CMPS)

» Evaporative Emission Control System
* Vehicle Speed Sensor (VSS)

» Idle Speed Control Actuator (ISCA)

» Power Supply

+ ECM/ PCM

*  MT/AT Encoding

* Acceleration Sensor

* MIL-on Request Signal

» Power Stage

INOTICE

Refer to "Inspection Chart For Diagnostic Trouble
Codes (DTC)" for more information.
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FLA-20 Fuel System

[NON-EOBD] [INSPECTION]

A malfunction indicator lamp illuminates to notify the 1. After turning ON the ignition key, ensure that the light
driver that there is a problem with the vehicle. However, illuminates for about 5 seconds and then goes out.
the MIL will go off automatically after 3 subsequent 2. If the light does not illuminate, check for an open
sequential driving cycles without the same malfunction. circuit in the harness, a blown fuse or a blown bulb.
Immediately after the ignition switch is turned on (ON

Self-Diagnosis

The ECM monitors the input/output signals (some signals
at all times and the others under specified conditions).
When the ECM detects an irregularity, it records the

position - do not start), the MIL will illuminate
continuously to indicate that the MIL operates normally.

* Heated oxygen sensor (HO2S) Data Link connector. The diagnosis results can be read

Codes (DTC) will remain in the ECM as long as battery
power is maintained. The diagnostic trouble codes will,
however, be erased when the battery terminal or ECM

» Throttle position sensor (TPS)
» Engine coolant temperature sensor (ECTS)

* Idle speed control actuator (ISCA) connector is disconnected, or by the HI-SCAN (Pro).

* Injectors mNOTlCE

« ECM If a sensor connector is disconnected with the ignition
((INOTICE 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.

Refer to "Inspection Chart For Diagnostic Trouble
Codes (DTC)" for more information.

The relation between dtc and driving pattern in eobd system

pattern
Ignition on LI LI M| || LI L] |
o L ]
Driving |
I I 1 | 1
cycle I ! !
1 1 1 1
Malfunction | I 1 1 L1
' R 1o
FLC I - S
¥ T 1 |
|

(Fault counter)

MIL onjy
off*

HLC l
(Healing counter)

{

|

|

|

|

|
Warm up | ] | ] ] | ]
cycle ! ] I I I I

Fault i
memory ! ! T T T T T T T T
F 1 1 1 1 1 1 1 1 1
reeze | ] ] ] ] ] ] ] ] ]

frame f

LGIF601Q
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Engine Control System FLA-21

1. When the same malfunction is detected and
maintained during two sequential driving cycles, the
MIL will automatically illuminate.

2. The MIL will go off automatically if no fault is detected
after 3 sequential driving cycles.

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

If a misfire is detected, a DTC will be recorded, and
the MIL will illuminate, immediately after a fault is first
detected.

4. A Diagnostic Trouble Code(DTC) will automatically
erase from ECM memory if the same malfunction is
not detected for 40 driving cycles.

[INOTICE

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

A 'driving cycle" consists of engine startup,
vehicle operation beyond the beginning of closed
loop operation.
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Fuel System

FLA-22

Components Location

23

23

91| 10 30

12 11 291314

5222728

<

30 8 7

Sl
T

N

21 24 2526 4

[RHD]

[LHD]

SHMF19100L
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Engine Control System
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FLA-23

O NO OB WN -

. ECM (Engine Control Module)

. Mass Air Flow Sensor (MAFS)

. Intake Air Temperature Sensor (IATS)

. Engine Coolant Temperature Sensor (ECTS)
. Throttle Position Sensor (TPS) [integrated into ETC Module]
. Crankshaft Position Sensor (CKPS)

. Camshaft Position Sensor (CMPS) [Bank 1 / Intake]

. Camshaft Position Sensor (CMPS) [Bank 1 / Exhaust]
. Camshaft Position Sensor (CMPS) [Bank 2 / Intake]

. Camshaft Position Sensor (CMPS) [Bank 2 / Exhaust]
. Knock Sensor (KS) [Bank 1/ Front]

. Knock Sensor (KS) [Bank 1/ Rear]

. Knock Sensor (KS) [Bank 2/ Front]

. Knock Sensor (KS) [Bank 2/ Rear]

. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 1]

. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 2]

. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 1]

WWW.DIGITALKHODRO.COM

. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 2]
. Accelerator Position Sensor (APS)

. A/C Pressure Transducer (APT)

. Power Steering Pressure Sensor (PSPS)

. ETC Motor [integrated into ETC Module]

. Injector

. Purge Control Solenoid Valve (PCSV)

. CVVT Qil Control Valve (OCV) [Bank 1/ Intake]

. CVVT Qil Control Valve (OCV) [Bank 1/ Exhaust]
. CVVT Qil Control Valve (OCV) [Bank 2 / Intake]

. CVVT Qil Control Valve (OCV) [Bank 2 / Exhaust]
. Variable Intake Solenoid (VIS) Valve

. Ignition Coll

. Main Relay

. Fuel Pump Relay

. Data Link Connector (DLC) [16 Pin]

. Multi-Purpose Check Connector [20 Pin]
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FLA-24
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Fuel System

1. ECM (Engine Control Module)

2. Mass Air Flow Sensor (MAFS)
3. Intake Air Temperature Sensor (IATS)

SHMF19101N

SHMF19102N

4. Engine Coolant Temperature Sensor (ECTS)
25. CVVT Qil Control Valve (OCV) [Bank 1 / Intake]
26. CVVT Qil Control Valve (OCV) [Bank 1 / Exhaust]

5. Throttle Position Sensor (TPS) [integrated into ETC Mo-
dule]
22. ETC Motor [integrated into ETC Module]

OCYV [Bank 1/Exhaust]
“ P Y &

\\(( o

OCV [Bank 1/Intake]

SHMF19103N

A A \_\ E{C Module

g - -
Tl
SHMF19104N
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Engine Control System FLA-25

6. Crankshaft Position Sensor (CKPS) 7. Camshaft Position Sensor (CMPS) [Bank 1/ Intake]
8. Camshaft Position Sensor (CMPS) [Bank 1 / Exhaust]

CMPS [Bank 1/Exhaust]

SHMF19105N SHMF19106N

9. Camshaft Position Sensor (CMPS) [Bank 2 / Intake] 11. Knock Sensor (KS) [Bank 1/ Front]
10. Camshaft Position Sensor (CMPS) [Bank 2 / Exhaust] [12. Knock Sensor (KS) [Bank 1/ Rear]

'KS [Bank 1/Front]

]
s g \\ /e \

SHMF19107N SHMF19108N
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Fuel System

13. Knock Sensor (KS) [Bank 2/ Front]
14. Knock Sensor (KS) [Bank 2/ Rear]

15. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 1]
16. Heated Oxygen Sensor (HO2S) [Bank 1 / Sensor 2]

5o aLL
sk

Al
@ J%Zéak//%m]
|

-

72

)
J A\

SHMF19109N

& Hozs[Bank 1/Sensor 1]
02818

SHMF19110N

17. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 1]

18. Heated Oxygen Sensor (HO2S) [Bank 2 / Sensor 2]

&

SHMF19111N

HO2S [Bank 2/Sensor 2] U
e RS

SHMF19112N

19. Accelerator Position Sensor (APS) [Non-Adjust type]

19. Accelerator Position Sensor (APS) [Adjust type]

SHMF19113N

SHMFL8106D
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FLA-27

20. A/C Pressure Transducer (APT)

21. Power Steering Pressure Sensor (PSPS)

APT

SHMF19115N

SHMF19116N

23. Injector
30. Ignition Coll

o

Injector [Bank 1]

I sl [
i N7y

SHMF19119N

e
oil [Bank 2]

SHMF19120N
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FLA-28 Fuel System

23. Purge Control Solenoid Valve (PCSV) 26. CVVT Oil Control Valve (OCV) [Bank 2 / Intake]
27. CVVT Oil Control Valve (OCV) [Bank 2 / Exhaust]

“\\w//

= :
B 5 @5

) 4 A @/

¥ ) /

OCV [Bank 2/Exhaust]

PCsV

OCV [Bank 2/Intake] )

SHMF19121N SHMF19122N

29. Variable Intake Solenoid (VIS) Valve 31. Main Relay
32. Fuel Pump Relay
34. Multi-Purpose Check Connector [20 Pin]

Main Relay/
R

SHMF19123N SHMF19125N
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Engine Control System FLA-29

Engine Control Module (ECM)

ECM Terminal And Input / Output signal
ECM Harness Connector

':'n/ fplezlodotfecolederfeeleclealededs ofrefrdfrrlzelralral 73] 53
[2l71[7olsoleslslealess4e3ls2l6 1le0]selsels7lse|s s 4fsal52] 51
T | T T R e B
== == <
Connector [CTG-A] Connector [CTG-K]
SHMF19126N
ECM Terminal Function
Connector [ CTG-A ]

Zi:. Description Connected to

1 Ignition Coil (Cylinder #3) control output Ignition Coil (Cylinder #3)

2 |Ignition Coil (Cylinder #6) control output Ignition Coil (Cylinder #6)

3 | Engine speed signal output Power Distribution Module (PDM)

4 [Injector (Cylinder #2) control output Injector (Cylinder #2)

5 |Injector (Cylinder #1) control output Injector (Cylinder #1)

6 .

7 -

8 |AJ/C Pressure Transducer (APT) signal input A/C Pressure Transducer (APT)

9 |Ground Cruise Control Switch

10 |Sensor ground A/C Pressure Transducer (APT)

11 | Sensor ground Power Steering Pressure Sensor (PSPS)

12 | Crankshaft Position Sensor (CKPS) [High] signal input | Crankshaft Position Sensor (CKPS)
13 -

14 | Main Relay control output Main Relay

15 |Injector (Cylinder #6) control output Injector (Cylinder #6)

16 |Ignition Coil (Cylinder #2) control output Ignition Coil (Cylinder #2)
17 | Ignition Coil (Cylinder #4) control output Ignition Coil (Cylinder #4)
18 -

19 |Injector (Cylinder #7) control output Injector (Cylinder #7)

20 [Purge Control Solenoid Valve (PCSV) control output Purge Control Solenoid Valve (PCSV)
21 -
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FLA-30 Fuel System
:ig Description Connected to

22 |Power Steering Pressure Sensor (PSPS) signal input | Power Steering Pressure Sensor (PSPS)

23 -

24 -

25 -

26 |Cruise Control Switch signal input Cruise Control Switch

27 |Crankshaft Position Sensor (CKPS) [Low] signal input | Crankshaft Position Sensor (CKPS)

28 -

29 -

30 [Injector (Cylinder #4) control output Injector (Cylinder #4)

31 [Ignition Coil (Cylinder #5) control output Ignition Coil (Cylinder #5)

32 |Ignition Coil (Cylinder #8) control output Ignition Coil (Cylinder #8)

33 [Injector (Cylinder #8) control output Injector (Cylinder #8)

34 gx;)/;}'t Qil Control Valve (OCV) [Bank 1/Exhaust] control CVVIT Oil Control Valve (OCV) [Bank 1/Exhaust]

35 (C)):{:)/Jt Oil Control Valve (OCV) [Bank 1/Intake] control CVVT Oil Control Valve (OCV) [Bank 1/Intake]
36 |Immobilizer Lamp control output Immobilizer Lamp

37 -

38 |Fuel Pump Relay control output Fuel Pump Relay

39 -

40 -

41 | Sensor ground Heated Oxygen Sensor (HO2S) [Bank 2/Sensor 1]
42 -

43 | Sensor ground Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 1]
44 |2nd CAN [Low] Multi-Purpose Check Connector

45 | Injector (Cylinder #3) control output Injector (Cylinder #3)

46 |lIgnition Coil (Cylinder #1) control output Ignition Coil (Cylinder #1)

47 |Ignition Coil (Cylinder #7) control output Ignition Coil (Cylinder #7)

48 |ETC Motor [+] control output ETC Motor

49 -

50 |ETC Motor [-] control output ETC Motor

51 [Malfunction Indicator Lamp (MIL) control output Malfunction Indicator Lamp (MIL)

52 |Variable Intake Solenoid (VIS) Valve control output Variable Intake Solenoid (VIS) Valve

53 -

54 [Cooling Fan Relay [High] control output Cooling Fan Relay [High]

WWW.DIGITALKHODRO.COM
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Engine Control System FLA-31
Pin iy
No Description Connected to

55 -
56 :‘fitﬁ Oxygen Sensor (HO2S) [Bank 2/Sensor 11 sign-\ |y e Oxygen Sensor (HO2S) [Bank 2/Sensor 1]
57 -
58 :‘fitﬁ Oxygen Sensor (HO2S) [Bank 1/Sensor 11sign-\ |y e Oxygen Sensor (HO2S) [Bank 1/Sensor 1]
59 |2nd CAN [High] Multi-Purpose Check Connector
60 [Injector (Cylinder #5) control output Injector (Cylinder #5)
Connector [ CTG-K ]
'I::)n Description Connected to
1 [Ignition Coil ground Chassis Ground
2 | Electronic power ground Chassis Ground
3 Heated Oxygen Sensor (HO2S) [Bank 2/Sensor 1] Hea- Heated Oxygen Sensor (HO2S) [Bank 2/Sensor 1]
ter control output
4 |ECM ground Chassis Ground
5 |Battery power (B+) Main Relay #1
6 |Battery power (B+) Main Relay #2
7 Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 2] Hea- Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 2]
ter control output
8 -
9 |Knock Sensor (KS) [Bank 1/Front] [High] signal input Knock Sensor (KS) [Bank 1/Front]
10 |Knock Sensor (KS) [Bank 1/Rear] [High] signal input Knock Sensor (KS) [Bank 1/Rear]
11 | Sensor ground Throttle Position Sensor (TPS)
12 | Sensor ground Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 2]
13 -
14 | Throttle Position Sensor (TPS) 1 signal input Throttle Position Sensor (TPS) 1
15 :‘fitﬁ Oxygen Sensor (HO2S) [Bank 2/Sensor 2] sign-\ |y e Oxygen Sensor (HO2S) [Bank 2/Sensor 2]
16 | Accelerator Position Sensor (APS) 1 signal input Accelerator Position Sensor (APS) 1
17 -
18 |Mass Air Flow Sensor (MAFS) signal input Mass Air Flow Sensor (MAFS)
19 |Camshatft Position Sensor (CMPS) [Bank 1/Exhaust] si-| o1\t position Sensor (CMPS) [Bank 1/Exhaust]
gnal input
20 -
21 | Start Relay signal input Power Distribution Module (PDM)

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLA-32 Fuel System

Pin

No. Description Connected to

22 |Sensor ground Camshaft Position Sensor (CMPS) [Bank 1/Intake]
23 |[Sensor power (+5V) Power Steering Pressure Sensor (PSPS)

24 | Sensor power (t5V) Accelerator Position Sensor (APS) 1

25 |Batterypower (B+) Ignition Switch

26 -

27 |Accelerator Position Sensor (APS) 2 signal input Accelerator Position Sensor (APS) 2

28 -

29 -

30 |[Sensor ground Camshaft Position Sensor (CMPS) [Bank 1/Exhaust]

31 | Knock Sensor (KS) [Bank 1/Front] [Low] signal input Knock Sensor (KS) [Bank 1/Front]
32 |[Knock Sensor (KS) [Bank 1/Rear] [Low] signal input Knock Sensor (KS) [Bank 1/Rear]

33 |[Sensor ground Engine Coolant Temperature Sensor (ECTS)
34 -
35 [Intake Air Temperature Sensor (IATS) signal input Intake Air Temperature Sensor (IATS)

Engine Coolant Temperature Sensor (ECTS) signal inp-

36 Engine Coolant Temperature Sensor (ECTS)

ut
37 -
38 |Throttle Position Sensor (TPS) 2 signal input Throttle Position Sensor (TPS) 2
39 -
40 |Brake Switch 2 signal input Brake Switch
41 |Brake Switch 1 signal input Brake Switch
42 -
43 -
44 | A/C Request Switch signal input A/C Control Module

Accelerator Position Sensor (APS) 2
A/C Pressure Transducer (APT)

45 | Sensor power (+5V)

46 -

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

48 | Start Relay control output Start Relay

49 | Sensor ground Camshaft Position Sensor (CMPS) [Bank 2/Intake]
50 -

51 Heated Oxygen Sensor (HO2S) [Bank 2/Sensor 2] Hea- Heated Oxygen Sensor (HO2S) [Bank 2/Sensor 2]

ter control output
52 |Knock Sensor (KS) [Bank 2/Front] [Low] signal input Knock Sensor (KS) [Bank 2/Front]
53 [Knock Sensor (KS) [Bank 2/Rear] [Low] signal input Knock Sensor (KS) [Bank 2/Rear]
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Engine Control System FLA-33
Pin iy
No Description Connected to
54 | Sensor ground Accelerator Position Sensor (APS) 1
55 |Sensor ground Heated Oxygen Sensor (HO2S) [Bank 2/Sensor 2]
56 -
57 -
58 :‘fitﬁ Oxygen Sensor (HO2S) [Bank 1/Sensor 2 sign-\ |y e Oxygen Sensor (HO2S) [Bank 1/Sensor 2]
59 |[Sensor ground Camshaft Position Sensor (CMPS) [Bank 2/Exhaust]
60 -
61 [A/C Thermal Switch signal input A/C Thermal Switch
62 S;Tﬁ;;ﬂ Position Sensor (CMPS) [Bank 2/Intake] sig-| . - paft Position Sensor (CMPS) [Bank 2/Intake]
63 -
64 |Vehicle speed signal input ABS/ESP Control Module
65 |[Sensor power (+5V) Throttle Position Sensor (TPS)
66 |CAN [Low] Other control module, Data Link Connector (DLC), Multi
-Purpose Check Connector
67 |Immobilizer communication line Immobilizer Control Module
68 -
69 -
70 -
71 -
72 -
73 Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 1] Hea- Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 1]
ter control output
74 | Knock Sensor (KS) [Bank 2/Front] [High] signal input Knock Sensor (KS) [Bank 2/Front]
75 |Knock Sensor (KS) [Bank 2/Rear] [High] signal input Knock Sensor (KS) [Bank 2/Rear]
76 |Sensor ground Accelerator Position Sensor (APS) 2
77 -
78 |Sensor ground Intake Air Temperature Sensor (IATS)
79 -
80 -
81 -
82 -
83 S:ITnS;jtﬂ Position Sensor (CMPS) [Bank 1/Intake] sig- Camshaft Position Sensor (CMPS) [Bank 1/Intake]
84 |[Alternator "FR" signal input Alternator
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FLA-34 Fuel System
Pin iy

No Description Connected to

g5 | Camshaft Position Sensor (CMPS) [Bank 2/Exhaust] si-| o o1 26 position Sensor (CMPS) [Bank 2/Exhaust]

gnal input
86 |[Battery Power (B+) Battery
87 -
. Other control module, Data Link Connector (DLC), Multi

88 | CAN [High] -Purpose Check Connector

89 -

90 (C)I:i:)/;l’t Qil Control Valve (OCV) [Bank 2/Intake] control CVVT Oil Control Valve (OCV) [Bank 2/Intake]

91 -

9 (C)):Q)/;I’t Qil Control Valve (OCV) [Bank 2/Exhaust] control CVVT Oil Control Valve (OCV) [Bank 2/Exhaust]

93 |[A/C Compressor Relay control output A/C Compressor Relay

94 -

ECM Terminal Input/ Output signal
Connector [ CTG-A ]

:i: Description Condition Type Level Test Result
1 |lIgnition Coil (Cylinder #3) control output Idle Pulse st Voltage RaPH=0o¥ S
ON Voltage : Max. 2V 1.23V
2 |lgnition Coil (Cylinder #6) control output Idle Pulse st Voltage - 400V e
ON Voltage : Max. 2V 1.26V
HI : Battery Voltage 11.25V
3 |Engine speed signal output Idle Pulse LO : Max. 0.5V ov
Idle = 20~26Hz 31Hz
HI : Battery Voltage 13.54V
4 | Injector (Cylinder #2) control output Idle Pulse LO : Max . 1.0V 170mV
Vpeak : Max.80V 73V
HI : Battery Voltage 13.55V
5 |Injector (Cylinder #1) control output Idle Pulse LO : Max . 1.0V 158mV
Vpeak : Max.80V 73V
6 -
7 -
8 |A/C Pressure Transducer (APT) signal input Idle DC 05~45V A/A(/:CO(l):;giZ/V
9 |Ground Idle DC Max. 50 mV 23.09mV
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Engine Control System FLA-35
::: Description Condition Type Level Test Result
10 |Sensor ground Idle DC Max. 50 mV 23.74mV
11 [Sensor ground Idle DC Max. 50 mV 23.23mV
12 i(;;aar:lizgi:t Position Sensor (CKPS) [High] s- dle V?/'IANVEE Vp_p : Min.1.0V 17 88V
13 - - - - -
14 |Main Relay control output Relay OFF DC Battery Voltage 12,92V
Relay ON Max. 1.0V 833mV
HI : Battery Voltage 13.55V
15 |Injector (Cylinder #6) control output Idle Pulse LO : Max . 1.0V 214mV
Vpeak : Max.80V 73.45V
16 |Ignition Coil (Cylinder #2) control output Idle Pulse 15t Voltage - 3007400V 9TV
ON Voltage : Max. 2V 1.25V
17 |Ignition Coil (Cylinder #4) control output Idle Pulse 15t Voltage - 3007400V 587V
ON Voltage : Max. 2V 1.25V
18 - - - - -
HI : Battery Voltage 13.53V
19 |Injector (Cylinder #7) control output Idle Pulse LO : Max . 1.0V 166mV
Vpeak : Max.80V 73V
oo | Purge control Solenoid Valve (PCSV) contr- Close =l Battery Voltage 13.49V
ol output Open Max. 1.0V 156mV
21 -
22 gpr?;‘l’?;psl;teermg Pressure Sensor (PSPS) si-| - gt ering DC 0.4 ~ 4.6V 741mV~3.79V
23 - - - - -
24 -
25 - - - - -
ALL SW OFF 425~525V 4.56V
MAIN SW 6.5~14.0V 6.83V
26 | Cruise control Switch signal input SET / COAST DC 05~13V 666mV
RES / ACCEL 1.5~25V 1.89V
CANCEL Below 0.2 V 41mV
o7 gCr:z?:(nsglift Position Sensor (CKPS) [Low] si- dle V?/'IANVEE Vp_p : Min.1.0V 17.4V
28 - - - - -
29 - - - - -
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FLA-36 Fuel System
Pin . L
No Description Condition Type Level Test Result
HI : Battery Voltage 13.53V
30 |Injector (Cylinder #4) control output Idle Pulse LO : Max . 1.0V 227TmV
Vpeak : Max.80V 73.45V
1st Voltage : 300~400V 387V
31 |Ignition Coil (Cylinder #5) control output Idle Pulse
ON Voltage : Max. 2V 1.26V
1st Voltage : 300~400V 387mV
32 |Ignition Coil (Cylinder #8) control output Idle Pulse
ON Voltage : Max. 2V 1.29V
HI : Battery Voltage 13.56V
33 |Injector (Cylinder #8) control output Idle Pulse LO : Max . 1.0V 166mV
Vpeak : Max.80V 73V
CVVT Oil control Valve (OCV) [Bank 1/Exha- Battery Voltage 13.96V
34 Idle Pulse
ust] control output Max. 1.0V ov
CVVT Qil control Valve (OCV) [Bank 1/Intak- Battery Voltage 13.96V
35 Idle Pulse
€] control output Max. 1.0V oV
Lamp OFF Battery Voltage 917V
36 | Immobilizer Lamp control output DC
Lamp ON Max. 1.0V -12.5mV
37 - - - - -
Relay OFF Battery Voltage 12.5V
38 |Fuel Pump Relay control output DC
Relay ON Max. 1.0V
39 - - - - -
40 - - - - -
41 |Sensor ground Idle DC Max. 50 mV 18mV
42 - - - - -
43 |Sensor ground Idle DC Max. 50 mV 23mV
Recessive 20~3.0V -
44 |2nd CAN [Low] Pulse
Dominant 0.5~225V
HI : Battery Voltage 13.54V
45 |Injector (Cylinder #3) control output Idle Pulse LO : Max . 1.0V 186mV
Vpeak : Max.80V 73V
1st Voltage : 300~400V 391V
46 |Ignition Coil (Cylinder #1) control output Idle Pulse
ON Voltage : Max. 2V 1.28V
1st Voltage : 300~400V 391V
47 |Ignition Coil (Cylinder #7) control output Idle Pulse
ON Voltage : Max. 2V 1.28V
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Engine Control System FLA-37
Pin . i
No Description Condition Type Level Test Result
HI : Battery Voltage 13.75V
48 |ETC Motor [+] control output Idle Pulse
LO: Max .0.5V 208mV
49 - - - - -
HI : Battery Voltage 13.33V
50 |ETC Motor [-] control output Idle Pulse
LO: Max .0.5V 208mV
51 | Malfunction Indicator Lamp (MIL) control ou- Lamp OFF b Battery Voltage 12.7V
tput Lamp ON Max. 1.0V 625mV
59 Variable Intake Solenoid (VIS) Valve control| Valve Open DC Max. 1.0V 208mV
output Valve Close Battery Voltage 13.54V
53 - - - -
FAN OFF Battery Voltage 13.33V
54 | Cooling Fan Relay [High] control output DC
FAN ON Max.0.5V 208mV
55 - - - - -
- Rich : 0.6~1.0V 728mV
56 Heated Qxyggn Sensor (HO2S) [Bank 2/Se REGIg DC
nsor 1] signal input Lean : 0 ~ 0.4V 124mV
57 - - - - -
= Rich : 0.6~1.0V 731mV
58 Heated Qxygep Sensor (HO2S) [Bank 1/Se skt DC
nsor 1] signal input Lean : 0 ~ 0.4V 136mV
Recessive 20~3.0V -
59 |2nd CAN [High] Pulse
Dominant 2.75~45V
HI : Battery Voltage 13.57V
60 |Injector (Cylinder #5) control output Idle Pulse LO : Max . 1.0V 186mV
Vpeak : Max.80V 73V
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Fuel System

Connector [ CTG-K ]

Pin o . Test
No. Description condition Type Level Result
1 |lgnition Coil ground Idle DC Max. 50 mV
2 | Electronic power ground Idle DC Max. 50 mV
Heated Oxygen Sensor (HO2S) [Bank 2/ . HI - Battery Voltage 13.96V
3 Engine Run Pulse
Sensor 1] Heater control output LO : Max. 1.0V 208mV
4 |ECM ground Idle DC Max. 50 mV
Relay ON Battery Voltage 13.96V
5 |Battery power (B+) DC
Relay OFF Max. 1.0V Omv
Relay ON Battery Voltage 13.96V
6 |Battery power (B+) DC
Relay OFF Max. 1.0V Omv
Heated Oxygen Sensor (HO2S) [Bank 1/ . HI : Battery Voltage 13.83V
7 Engine Run Pulse
Sensor 2] Heater control output LO : Max. 1.0V 495mV
8 - - - - -
o |Knock Sensor (KS) [Bank 1/Front] [High] Knocking | variable 03~03V
signal input Normal Frequency oV
10 |Knock Sensor (KS) [Bank 1/Rear] [High] Knocking | variable -03~03V
signal input Normal Frequency oV
11 | Sensor ground Idle DC Max. 50 mV 16.76mV
12 |Sensor ground Idle DC Max. 50 mV 18.7mV
13 - - - - -
Throttle Position Sensor (TPS) 1 signal i-| Release 0.3~ 0.9V 0.42v
14 Analog
nput Push 1.5~ 3.0V 1.88V
Rich : 0.6~1.0V 859mV
15 Heated Oxygen Sensor (HO2S) [Bank 2/ Racing DC
Sensor 2] signal input Lean: 0 ~ 0.4V 124mV
16 |Accelerator Position Sensor (APS) 1 sig- Release Analog 0.3 ~0.9v 755mV
nal input Push 3.8~ 4.8V 3.86V
17 - - - - -
i i in- HI : Vce 5.04V
18 Mass Air Flow Sensor (MAFS) signal in Idle Pulse
put LO : Max . 0.5V 292mv
19 Camshaft Position Sensor (CMPS) [Bank Idle Pulse HI : Vce or Battery Voltage 4.8V
1/Exhaust] signal input LO : Max . 0.5V 41mV
20 - - - - -
Cranking Battery Voltage 13.75V
21 | Start Relay signal input DC
Otherwise Max. 3.5V 1.04V
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Engine Control System FLA-39
Pin L . Test
No. Description condition Type Level Result
22 | Sensor ground Idle DC Max. 50 mV 15.7mV
IG OFF Max. 0.5V ov
23 | Sensor power (t5V) DC
IG ON 5+0.2V 5.04V
IG OFF Max. 0.5V ov
24 | Sensor power (t5V) DC
IG ON 5+0.2V 5.04V
IG OFF Max. 0.5V ov
25 |Battery power (B+) DC
IG ON Battery Voltage 13.54V
26 - - - - -
Accelerator Position Sensor (APS) 2 sig-| Release 0.3~0.9v 386mV
27 . Analog
nal input Push 1.5V ~ 3.0V 1.98V
28 - - - - -
29 - - - - -
30 |Sensor ground Idle DC Max. 50 mV 9.86mV
31 |Knock Sensor (KS) [Bank 1/Front] [Low] Knocking | variable -03~03V
signal input Normal Frequency oV
4o |Knock Sensor (KS) [Bank 1/Rear] [Low] Knocking | variable -03~03V
signal input Normal Frequency oV
33 | Sensor ground Idle DC Max. 50 mV 17.55mV
34 - - - - -
35 Intak-e Air Temperature Sensor (IATS) si- Idle Analog 05V ~ 4.5V 994mV/
gnal input
36 EngmelCooI.ant Temperature Sensor (E- Idle DC 05V ~ 4.5V 713mV
CTS) signal input
37 - - - - -
Throttle Position Sensor (TPS) 2 signal i-| Release Min. 2.8V 2.96V
38 Analog
nput Push Max. 1.8V 1.63V
39 - - - - -
Release Battery Voltage 13.54V
40 |[Brake Switch 2 signal input DC
Push Max. 0.5V ov
Release Max. 0.5V ov
41 |[Brake Switch 1 signal input DC
Push Battery Voltage 13.54V
42 - - - - -
43 - - - - -
A/C SW OFF Max. 1.0V ov
44 | A/C Request Switch signal input DC
A/C SW ON Battery Voltage 12.29V
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FLA-40 Fuel System
Pin L . Test
No. Description condition Type Level Result
IG OFF Max. 0.5V ov
45 |Sensor power (+5V) DC
IG ON 5+0.2V 5.04V
46 - - - - -
FAN OFF Battery Voltage 13.54V
47 |Cooling Fan Relay [Low] control output DC
FAN ON Max.0.5V omv
IG ON Battery Voltage 12.7V
48 | Start Relay control output DC
Cranking Max. 0.5V omv
49 |Sensor ground Idle DC Max. 50 mV 18.41mV
50 - - - - -
HI : Battery Voltage 13.54V
51 Heated Oxygen Sensor (HO2S) [Bank 2/ Engine Run Pulse
Sensor 2] Heater control output LO : Max. 1.0V 208mV
5, |Knock Sensor (KS) [Bank 2/Front] [Low] Knocking | variable -03~03V
signal input Normal Frequency oV
53 |Knock Sensor (KS) [Bank 2/Rear] [Low] Knocking | variable -03~03V
signal input Normal Frequency oV
54 | Sensor ground Idle DC Max. 50 mV 17.67mV
55 | Sensor ground Idle DC Max. 50 mV 17.56mV
56 - - - - -
57 - - - - -
Rich : 0.6~1.0V 745mV
58 Heated Oxygen Sensor (HO2S) [Bank 1/ Racing DC
Sensor 2] signal input Lean: 0 ~ 0.4V 44mV
59 | Sensor ground Idle DC Max. 50 mV 17.7mV
60 - - - - -
HI : Battery Voltage 11.88V
61 | A/C Thermal Switch signal input Idle DC
LO : Max. 1.0V ov
s | Camshaft Position Sensor (CMPS) [Bank dle Pulse HI : Vcc or Battery Voltage 4.75V
2/Intake] signal input LO : Max . 0.5V 41.67mV
63 - - - - -
HI : Min. 5.0V 10.83V
64 | Vehicle speed signal input Vehicle Run Pulse
LO : Max. 0.5V ov
IG OFF Max. 0.5V ov
65 | Sensor power (t5V) DC
IG ON 3.3+0.2v 3.33V
Recessive 20~3.0V 2.5V
66 | CAN [Low] Pulse
Dominant 0.5~-2.25V 1.38V
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Engine Control System FLA-41
Pin L . Test
No. Description condition Type Level Result
When HI : Min. Battery Voltage X80% | 10.99V
transmitting LO : Max. Battery Voltage X 20% | 787.5mV
67 |Immobilizer communication line Pulse
When HI : Min. Battery Voltage X 70% | 10.99V
receiving LO : Max. Battery Voltage X 30% | 587.5mV
68 - - - - -
69 - - - - -
70 - - - - -
71 - - - - -
72 - - - - -
HI : Battery Voltage 13.54V
73 Heated Oxygen Sensor (HO2S) [Bank 1/ Engine Run Pulse
Sensor 1] Heater control output LO : Max. 1.0V 208mV
44 | Knock Sensor (KS) [Bank 2/Front] [High] Knocking | variable -03~03V
signal input Normal Frequency oV
75 |Knock Sensor (KS) [Bank 2/Rear] [High] Knocking | variable -03~03V
signal input Normal Frequency oV
76 | Sensor ground Idle DC Max. 50 mV 21.28mV
77 . H . m -
78 | Sensor ground Idle DC Max. 50 mV 17.7mV
79 - - - - -
80 - - - - -
81 - - - - -
82 - - - - -
g3 | Camshaft Position Sensor (CMPS) [Bank dle Pulse HI : Vcc or Battery Voltage 4.7V
1/Intake] signal input LO : Max . 0.5V ov
HI : Battery Voltage 11.46V
84 | Alternator "FR" signal input Idle Pulse
LO:Max 1.5V 416mV
g5 | Camshaft Position Sensor (CMPS) [Bank dle Pulse HI : Vcc or Battery Voltage 4.8V
2/Exhaust] signal input LO : Max . 0.5V 41.67mV
86 |Battery Power (B+) Always DC Battery Voltage 11.46V
87 - - - - -
Recessive 20~30V 2.46V
88 [CAN 1 [HIGH] Pulse
Dominant 2.75~45V 3.58V
89 - - - - -
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FLA-42 Fuel System
Pin Description condition Type Level Test
No. P yp Result
CVVT Oil control Valve (OCV) [Bank 2/I- Battery Voltage 13.96V
90 Idle Pulse
ntake] control output Max. 1.0V omvV
91 - - - - -
CVVT Oil control Valve (OCV) [Bank 2/ Battery Voltage 13.96V
92 Idle Pulse
Exhaust] control output Max. 1.0V omvV
A/C OFF Battery Voltage 13.33V
93 | A/C Compressor Relay control output DC
A/C ON Max. 1.0V 208mV
94 - - - - -
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FLA-43

Circuit Diagram

- 4+
0.0

ECM

BATTERY

E 86 - Battery power (B+)

:1 - Power ground

CHASSIS
GROUND

- .

:2 - Power ground

K4 - Power ground

IGNITION
SWITCH

MAIN RELAY

EZS - Battery Power (B+)

:E - Battery power (B+)

:5 - Battery power (B+)

)

FUEL PUMP RELAY

FUEL

" PUMH

[A14 - Main Relay control cutput

==

EABB - Fuel Pump Relay control output

IG. COIL (CYL. #3)

mmemmm e

E"S - Ignition Ceil {Cylinder #1) control output

E1 - Ignition Coil (Cylinder #3) control output

IG. COIL (CYL. #5)

ES1 - Ignition Coil (Cylinder #5) control output

. COIL (CYL

E"? - Ignition Coil (Cylinder #7) control output

E16 - Ignition Coil (Cylinder #2) control output

CONDENSER

G. COIL (GYL. #4)

E17- Ignition Coil (Cylinder #4) control output

1 -

o=

. COIL (GYL. #6)

E? - Ignition Coil (Cylinder #8) control output

— | 2

o

COIL (CYL. #8)

L —

CONDENSER

MIL

ESZ - Ignition Coil (Cylinder #8) control output

551 - Malfunction Indicater Lamp (MIL)

&—P IG ON

IMMOBILIZER
CONTROL MODULE

control output

D——P Ground

IMMOEBILIZER LAMP

P Main Relay

E(E? - Immobilizer communication line

@—p Battery Power

EASS - Immobilizer Lamp control output
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Fue
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| System

MAFS & IATS

P Main Relay

ECM

- Ground

Ewa - Mass Air Flow Sensor (MAFS) signal input

—

ESS - Intake Air Temperature Sensor (IATS) signal input

ECTS

E?B - Sensor ground

CMPS [B1/IN]

= Main Relay

'T(BS - Sensor ground
| S g

W,

_@_

E(BS - Camshaft Position Sensor (CMPS)
[Bank 1/Intake] signal input

CMPS [B1/EX]

O

P Main Relay

E{QQ - Sensor ground

_@_

EK19 - Camshaft Position Sensor (CMPS)
[Bank 1/Exhaust] signal input

E(SO - Sensor ground

EGQ - Camshaft Position Sensor (CMPS)
[Bank 2/Intake] signal input

CMPS [B2/IN]
: ¥ Main Relay

GMPS [B2/EX]
= Main Relay

Edg - Sensor ground

EBS - Camshaft Position Sensor (CMPS)
[Bank 2/Exhaust] signal input

ESQ - Sensor ground

E12 - Crankshaft Position Sensor (CKPS) [High] signal input

KS [B1/FRONT]

Ifg===f==o

EZT - Crankshaft Position Sensor (CKPS) [Low] signal input

{h

E.M - Knock Sensor (KS) [Bank 1/Front] [Low] signal input

[ka

KS [BI/REAR]

12 - Knock Sensor (KS) [Bank 1/Front] [High] signal input

Th

ESQ - Knock Sensor (KS) [Bank 1/Rear] [Low] signal input

KS [B2/FRONT]

EWO— Knock Sensor (KS) [Bank 1/Rear] [High] signal input

r

T

|£52 - Knock Sensor (KS) [Bank 2/Front] [Low] signal input

KS [B2/REAR]

E?d - Knock Sensor (KS) [Bank 2/Front] [High] signal input

r

T

|£53_ Knock Sensor (KS) [Bank 2/Rear] [Low] signal input
[

|£75 - Knock Sensor (KS) [Bank 2/Rear] [High] signal input

E(BS - Engine Coolant Temperature Sensor (ECTS) signal input
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Engine Control System FLA-45

ECM

HOZS [B1/51]

Main Relay

E(?B - HO2S [Bank 1/Sensor 1] Heater control output

ESB - HO2S [Bank 1/Sensor 1] signal input

T

E\AB - Sensor ground

HO2S [B1/S2]

P Main Relay

EY -HO2S [Bank 1/Sensor 2] Heater control output

ESE - HO2S [Bank 1/Sensor 2] signal input

W

EW 2 - Sensor ground

HOZS [B2/S1]

# Main Relay

EE -HO2S [Bank 2/Sensor 1] Heater control output

ESE - HO2S [Bank 2/Sensor 1] signal input

W

Em - Sensor ground

HO2S [B2/52)

P Nain Relay

Eﬁ - HO2S [Bank 2/Sensor 2] Heater control output

EW 5 - HO2S [Bank 2/Sensor 2] signal input

"

ESS - Sensor ground

APS[Adjust(Non-Adjust)]

4(5; [
APS1 ) K24 - Sensor power (+5V)
2(3 »
: K16 - Accel Position Sensor (APS) 1 signal input
5(4) e
K54 - Senser ground
T 1(8 —
APS2 ) K45 - Sensor power (+5V)
Q 3(1) ™
K27 - Accel Position Sensor (APS) 2 signal input
(2 —
2 K76 - Sensor ground
APT
3

-
IJ_M 0 - Sensor ground

]

E\B - A/C Pressure Transducer (APT) signal input

PSPS

EQS - Sensor power (+5V)

-
{A11 - Sensor Ground

57

EQQ - Fuel Tank Pressure Sensor (FTPS) signal input

SHMF19130L
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Fuel System

ECM

=

65 - Sensor power (+5V)

14 - Throttle Position Sensor (TPS) 1 signal input

= R

11 - Sensor ground

ESB - Throttle Position Sensor (TPS) 2 signal input

EAAB - ETC Motor [+] control output

E\SG - ETC Motor [-] control output

E\S - Injector (Cylinder #1) control output

E\nl - Injector (Cylinder #2) control output

A45 - Injector (Cylinder #3) control output

EASD - Injector (Cylinder #4) control output

E\EO - Injector (Cylinder #5} control output

E\‘m - Injector (Cylinder #6) control output

E«‘\Q - Injector (Cylinder #7) control output

EABS - Injector (Cylinder #8) control output

'?\20 - Purge Control Solencid Valve (PCSV)
control output

E\SS - CVVT Qil Control Valve (OCV) [Bank 1/Intake]
control output

E\S‘t - CVVT Qil Control Valve (OCV) [Bank 1/Exhaust]
control output

E(QD - CVVT Qil Control Valve (OCV) [Bank 2/Intake]
control output

I'K92 - CWT 0il Control Valve (OCV) [Bank 2/Exhaust]

ETC MODULE 1
a4
TPS1 2
5
[€
TPS2
ETC MOTOR [
@ 3
INJECTOR #1 5
B Main Relay
INJECTOR #2
2
X ! # Main Relay
INJECTOR #3 5
X : 1
P Main Relay
INJECTOR #4
2
X : 1 ¥ Main Relay
INJECTOR #5
1
2
e ——
INJECTOR #6
2
: E Em 1 5
P Main Relay
INJECTOR #7
2
X : L P IMain Relay
INJECTOR #8
2
m 1 "
- Main Relay
PCSV
1
}E Em 2
¥ Main Relay
ocV [B1/N]
2
X : 1 $ Main Relay
OCV [B1/EX]
2
X : i
P Main Relay
OCV [B2/N]
2
X |, |
# Main Relay
OCV [B2/EX]
2
X_(-m 1 .
P Main Relay
VIS
2

= control output

3

- Main Relay

EAEZ - Variable Intake Solenocid (VIS) Valve control output
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Engine Control System FLA-47

ECM
BRAKE SWITCH
3
4 E4O - Brake Switch signal input
IG ON —— 5 -
K41 - Brake L ignal input
Battery Power (+) 1 | o 1 rake Lamp signal inpu
ESC CONTROL MODULE <k Eﬂti - Vshicle speed signal input
< I . .
POWER DISTRIBUTION MODULE (PDM) % ﬂs - Engine speed signal output
I,
< Iiﬁti - Alternator "FR" PWM signal input
ALTERNATOR [
« EEE - Alternator "C" PWM signal output
o [ ) ) .
* liﬁti - Cooling Fan control signal [High] control output
COOLING FAN CONTROL MODULE I:
4 Eﬂ - Cooling Fan control signal [Low] control output
- OTHER CONTROL MODULE + EBB - CAN [High]
- DATA LINK CONNECTOR (DLC) |:
- MULTI-PURPOSE CHECK CONNECTOR <} E - GAN [Low]
. Erg - 2nd CAN [High]
MULTI-PURPOSE CHECK CONNECTOR |
<+ Eu - 2nd CAN [Low]
+ E44 - A/C Request Switch signal input
+ E 1 - A/C Compressor Thermal switch signal imput
- Refer to "Electrical Troubleshooting Manual” L
u EQS - A/C Compressor Relay control output
I~
<+ 1426 - Cruise Centrol Switch signal input
- Refer to "Electrical Troubleshooting Manual” L
+ EQ - Ground
< E21 - Start Relay signal input
- Refer to "Electrical Troubleshooting Manual” L
< E48 - Start Relay ground

SHMF19132N
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Fuel System

Removal

INOTICE

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. Disconnect the ECM connector (A).

SHMF19127N

3. After removing the installation bolts (A), remove the
ECM (B) from the bracket.

SHMFL9113L

WWW.DIGITALKHODRO.COM

Installation

[INOTICE

In the case of the vehicle equipped with immobilizer,
perform "Key Teaching" procedure together (Refer to
"Immobilizer" in BE group).

1. Installation is reverse of removal.

ECM installation bolt:
9.8 ~11.8 N.m (1.0 ~ 1.2 kgf.m, 7.2 ~ 8.7 |b-ft)

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.

Specification: Below 1Q

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 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 Inspection Procedure” in Basic
Inspection Procedure).
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FLA-49

ETC (Electronic Throttle control) System

Function and operation principle

ETC (Electronic Throttle Control) system is electronically
controlled throttle device which controls the throttle valve.
It consists of ETC motor, throttle body and throttle
position sensor (TPS). A mechanical throttle control
system receives a driver's intention via a wire cable
between the accelerator and the throttle valve, when the
ETC system receives the signal from the Accelerator
Position Sensor (APS) installed on the accelerator pedal.
After the PCM receives the APS signal and calculates
the throttle opening angle, it activates the throttle valve

by using the ETC motor. The ETC can have the cruise ETC Module
control function without any special devices.
SHMF19133N
Schematic diagram
Motor Operation Signal
PCM

Power

Supply TPS 1

(+5V) TPS 2

ETC Module
A h 4

/ Throttle \

Throttle Position

F
ETC Motor QG}—

Gear Housing

\ Valve ,

Sensor (TPS)
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Fuel System

Specification

[Throttle position sensor]

[ETC motor]

Item

Sensor Resistance

Coil Resistance (Q)

1.2~ 1.8[20°C (68°F)]

.| Output Voltage (V) [Vref = 3.3V]
Throttle angle ()
TPS1 TPS2

0 0.00 3.30

10 0.32 2.98

20 0.63 2.67

30 0.94 2.36

40 1.25 2.05

50 1.57 1.73

60 1.89 1.41

70 2.20 1.10

80 2.51 0.79

90 2.83 0.47
100 3.14 0.16
105 3.30 0.00

C.T (6~15) 0.20 ~ 0.46 2.84 ~3.10
W.O.T (93~102°) 2.94 ~ 3.20 0.10 ~ 0.36

Item Sensor Resistance (k%)
TPS1 0.875 ~ 1.625
TPS2 0.875 ~ 1.625

Output Voltage (V)

[TPS CHARACTERISTIC GRAPH]

90 1
80 1
70 1
60 4
50 1
40
30 1
201

TPS1

TPS2

0 T T

0 10 20 30 40 50 70 80 90 100 110

Throttle Angle (°)

EGRF235A
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FLA-51

[Circuit Diagram]

[Connection Information)]

ETC Module (CTG65) ECM (CTG-K)
1 Terminal Connected to Function
r [65 - Sensor Power (+5V) 1 ECM CTG-K (65) Sensor Power (+5V)
-
4 [y ) 2 ECM CTG-K (11) Sensor Ground
a 114 - TPS 1 Signal
TPS 1 5 3 ECM CTG-A (60) ETC Motor [-] Control
— E1 - Sensor Ground 4 ECM CTG-K (14) TPS 1 Signal
5 ECM CTG-K (38) TPS 2 Signal
— 6 ECM CTG-A (48) ETC Motor [+] Control
5 = .
a ,| I 138 - TPS 2 Signal
2 TPS 2
B — ECM (CTG-A)
ETC MOTOR 6
{48 - ETC Motor [+]
3 I
160 - ETC Motor [-]

[Harness Connector]

4193|929 1]20ja9|88j8 7|86 8: 8 818079787717 6{75[74| 73

6
eoa 72]71[70l69]68l67]e6{65|64l63l62]6 1[60]S5! 7l56]55|54453]52| 51
N 413
50]49l48l47]46la5]a4}a 3|44 1]a0]39{38]|3 7| 36]35]34) 33132]31]30] 29

28|27|26j2524)12312202 1)201 9181 7[16]15[141 3121110 S | B | 7

Py
CTG65 ] CTG-K
ETC MODULE ECM
SHMF19134N
Fail-safe mode
ITEMS FAIL-SAFE
ETC Motor Throttle valve stuck at 5°
TPS 1 fault Replace it with TPS2
TPS TPS 2 fault Replace it with TPS1
TPS 1,2 fault Throttle valve stuck at 5°
APS 1 fault Replace it with APS2
APS APS 2 fault Replace it with APS1
APS 1,2 fault Throttle valve stuck at 5°

INOTICE

When throttle value is stuck at 5°, engine speed is
limited at below 1,500rpm and vehicle speed at
maximum 40 ~ 50 km/h (25 ~ 31mph).
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FLA-52 Fuel System

Component inspection ETC motor
Throttle position sensor (TPS) 1. Disconnect ETC module connector and measure

(DLC). Specification: Refer to Specification Section.
2. Start engine and check output voltages of TPS 1 and

2 at C.T and W.O.T. NPT

o . ETC system initialization

Specification: Refer to Specification Section. When ignition switch is turned from OFF to ON, ETC
3. Turn ignition switch OFF and disconnect the scantool system learns the throttle angle in 1 sec.

from the DLC. 1. Throttle valve moves from limp-home position to
4. Disconnect ETC module connector and measure close position.

resistance between ETC module terminals 1 and 2. 2. And then, it opens to about 15° and moves to
Specification: Refer to Specification Section. limp-home position.
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Engine Control System
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FLA-53

Mass Air Flow Sensor (MAFS)

Description

Mass Air Flow Sensor (MAFS) is a hot-film type sensor
and is located in between the air cleaner and the throttle
body. It consists of a tube, a sensor assembly and a
honey cell and detects the intake air quantity flowing into
the intake manifold.

While the intake air coming out of the air cleaner flows by
the honey cell, it becomes laminar flow, and then it
passes the hot-film. At this time, heat transfer is
generated by convection and this sensor loses its
energy. This sensor detects the mass air flow by using
the energy loss and transfers the information to the ECM
by frequency. By using this signal, the ECM can calculate
fuel quantity and ignition timing.

KFCF1021

WWW.DIGITALKHODRO.COM

Specification

Air Flow (kg/h) Frequency (Hz)

12.6 2,320

18 2,645
234 2,903
32.4 3,263
43.2 3,622
57.6 3,986

72 4,288
108 4,876
144 5,380
198 5,983
270 6,636
360 7,286
486 8,002
666 8,843
900 9,699

021 62 99 92 92



WWW.DIGITALKHODRO.COM

FLA-54

Circuit Diagram

Fuel System

021 62 99 92 92

[Circuit Diagram]

[Connection Information]

MAFS & IATS (CTG27) ECM (CTG-K)
2 - -
» Main Relay Terminal Connected to Function

1 EB - MAFS Signal 1 ECM CTG-K (18) MAFS Signal

= » Ground 2 Main Relay Sensor Power (B+)
|_|j‘ - ES - IATS Signal 3 Chassis Ground Power Ground

5 EB : EansorBround 4 ECM CTG-K (35) IATS Signal

5 ECM CTG-K (78) Sensor Ground

[Harness Connector]

T, ) =
? lealeajoz]o1]aolaslssls7|aelas|ea]aafazls 1|solzolzal77|76l7s|7 4] 73] a1
G 6 6 0 o |72k71]70leslesl6 7]66l65|6 6 3l6 26 1)60)5 9l 5 8l5 756 [55|5453]52] 51| -1
L 1 L 1 L
S L L S |solas]aglar]aeluslaafas|ada1hofaglzela7]z6]a5]34f33]32)31}s0] 29|
Eskrleelzdzalzaz2z ol ofiefi7lelislafizfzf o e [s [ 7| L2
]
CTG27 CTG-K
MAFS & IATS ECM

SHMF19135N
Inspection
1. Check the mass air flow sensor visually.

- Mounting direction of the sensor

- Any contamination,
connector

corrosion or damage

- Air cleaner’s clogging or wet

- Sensor cylinder's deforming or blocking by any
foreign material

2. Check any leakage on intake system.
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Engine Control System FLA-55

Intake Air Temperature Sensor (IATS)

Description Specification
Intake Air Temperature Sensor (IATS) is installed inside Temperature
the Mass Air Flow Sensor (MAFS) and detects the intake © e Resistance (k<)
air temperature. To calculate precise air quantity,
correction of the air temperature is needed because air -40 -40 100.87
density varies according to the temperature. So the ECM 20 2 28.58
uses not only MAFS signal but also IATS signal. This i
sensor has a Negative Temperature Coefficient (NTC) 0 32 9.40
and its resistance is in inverse proportion to the 10 50 5.66
temperature.
20 68 3.51
40 104 1.47
60 140 0.67
80 176 0.33
120
100
:cg 80
g 60
_'(!
B 40
i
20
KFCF1021

0-40 25 -10 5 20 35 50 65 80 95 110 125

40 -13 14 41 68 95 122 149 176 203 230 257

Temperature(°C)
Temperature(°F)

SHMFL9116L
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FLA-56

021 62 99 92 92

Fuel System

Circuit Diagram

[Circuit Diagram]

MAFS & IATS (CTG27)
2

v

Main Relay

ECM (CTG-K)

[Connection Information]

[18 - MAFs signal

4

Ground

3
3

=14

5

{35 - 1ATS Signal

=

[Harness Connector]

cTG27
MAFS & IATS

L N S\

178 - Sensor Ground

Terminal Connected to Function
1 ECM CTG-K (18) MAFS Signal
2 Main Relay Sensor Power (B+)
3 Chassis Ground Power Ground
4 ECM CTG-K (35) IATS Signal
5 ECM CTG-K (78) Sensor Ground

[t
lealeajoz]o1]aolaslssls7|aelas|ea]aafazls 1|solzolzal77|76l7s|7 4] 73] a1
|72k71]70leslesl6 7]66l65|6 6 3l6 26 1)60)5 9l 5 8l5 756 [55|5453]52] 51|
| 1 | 1| | 413
|solas]aglar]aeluslaafas|ada1hofaglzela7]z6]a5]34f33]32)31}s0] 29|
Eskrleelzdzalzaz2z ol ofiefi7lelislafizfzf o e [s [ 7| L2
]

CTG-K

ECM

Inspection
Turn the ignition switch OFF.

1.
2.
3.

4.

Disconnect the IATS connector.

Measure resistance between the |IATS terminals 4

and 5.

Check that the resistance is within the specification.

Specification: Refer to Specification Section.

WWW.DIGITALKHODRO.COM

SHMF19135N
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Engine Control System
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FLA-57

Engine Coolant Temperature Sensor (ECTS)

Description

Engine Coolant Temperature Sensor (ECTS) is located in
the engine coolant passage of the cylinder head for
detecting the engine coolant temperature.The ECTS
uses a thermistor whose resistance changes with the
temperature. The electrical resistance of the ECTS
decreases as the temperature increases, and increases
as the temperature decreases. The reference 5 V in the
ECM is supplied to the ECTS via a resistor in the ECM.
That is, the resistor in the ECM and the thermistor in the
ECTS are connected in series. When the resistance
value of the thermistor in the ECTS changes according to
the engine coolant temperature, the output voltage also
changes.

During cold engine operation the ECM increases the fuel
injection duration and controls the ignition timing using
the information of engine coolant temperature to avoid
engine stalling and improve drivability.

E

Terminal

|

Packing (Rubber)

Body

<l

I /4——Thermistor
e

SBHFL9140L

WWW.DIGITALKHODRO.COM

Specification

Temperature

o = 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
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FLA-58 Fuel System

Circuit Diagram

[Circuit Diagram] [Connection Information]
ECTS (CTG11) ECM (CTG-K)
1 EG - ECTS Signal Terminal Connected to Function
1 ECM CTG-K (36) ECTS Signal
2 ECM CTG-K (33) Sensor Ground

no

ES - Sensor Ground

[Harness Connector]

]
=1 = 7sl7473]| 515
53“
T 4|3
Qo Ja1jzo] 29
sfs[7] L1
|
=~
CTG11 CTG-K
ECTS ECM

SHMF19136N
Inspection
1. Turn the ignition switch OFF.
2. Disconnect the ECTS connector.
3. Remove the ECTS.
4

. After immersing the thermistor of the sensor into
engine coolant, measure resistance between the
ECTS terminals 1 and 2.

5. Check that the resistance is within the specification.

Specification: Refer to Specification Section.
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Engine Control System FLA-59

Crankshaft Position Sensor (CKPS)

Description Specification

Crankshaft Position Sensor (CKPS) detects the Item Specification

crankshaft position and is one of the most important ) ) . X
~ F

sensors of the engine control system. If there is no CKPS Coil Resistance (Q) 774~ 946 [25C(77 T)]

signal input, the engine may stop because of CKPS Air Gap (mm) 1.8

signal missing.

This sensor is installed on transaxle housing or the
cylinder block and generates alternating current by
magnetic flux field which is made by the sensor and the
target wheel when the engine rotates. The target wheel
consists of 58 slots and 2 missing slots on 360 CA
(Crank Angle).

Connector

Sensor

EGRF245A
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Fuel System

Wave Form

] 05ci||05c0pe[ sensor_J(_heme J( 2ch/ach ) Aux )(_ Review (user Seting)

83 ms

=]

([ Reset )[ start

¢][ Mame ][ Cursor ][ WiewAll ][ Save ] @@@@ El 10ms Izl

Tl ey " Cha Cura -21%  Awg  24% | Curh -44% [~ 0
i CKPS ! |

SRR il A T v kb

=

= ' :

= | LA al, . . . . h: . .

5_ +8v . ChB ' Cure 0.04% Awg D277V 0 Curb: 480V 1 (]

5 CMPS : 4

This example shows a typical Crankshaft Position Sensor
(CKPS) and Camshaft Position Sensor (CMPS)
waveform at idle.

WWW.DIGITALKHODRO.COM
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Engine Control System
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FLA-61

Circuit Diagram

[Circuit Diagram]

ECM (CTG-A)

[Connection Information]

[12 - cKPs [High]

CKPS (CTG14)
i3]3
T e
s— N i,
1

[Harness Connector] i

[27 - cKPS [Low]

Terminal Connected to Function
1 Chassis Ground Ground
2 ECM CTG-A (27) CKPS [Low] Signal
3 ECM CTG-A (12) CKPS [High] Signal
=1 =1 1

L3

a3
6059|585 7]56ls5|54|53]52]5 1] 50|48 |48 [ 47] 46
45 [aafa3facfafacfacgzela7]ae] 35034 | 33] 3231
L 1 L 1 L 1
[coledzeerzelzs[24leaeze [0 [Fe 8 [17 [ 6]

Lishiahahiahithiololsl7lels5]4f3]2]1]
ML ml ] I

= =l

CTG-A
ECM

Inspection

1. Check the signal waveform of the CMPS and CKPS

using a scantool.

Specification: Refer to “Wave Form”

WWW.DIGITALKHODRO.COM

SHMF19138L

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

FLA-62 Fuel System

Camshaft Position Sensor (CMPS)

Description Specification

Camshaft Position Sensor (CMPS) is a hall sensor and Item Specification
detects the camshaft position by using a hall element. It Hiah: 5.0V
is related with Crankshaft Position Sensor (CKPS) and Output Voltage (V) 9n: >
detects the piston position of each cylinder which the Low: 0.7V
CKPS can’t detect. The two CMPS are installed on Air Gap (mm) 05~15

engine head cover of bank 1 and 2 respectively and use
a target wheel installed on the camshaft. This sensor has
a hall-effect IC which output voltage changes when
magnetic field is made on the IC with current flow. So the
sequential injection of the 8 cylinders is impossible
without CMPS signal.

Connector

Sensor

SBHFL9138L
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Engine Control System

021 62 99 92 92

FLA-63

Wave Form

] 05ci||05c0pe[ sensor_J(_heme J( 2ch/ach ) Aux )(_ Review (user Seting)

83 ms

=]

([ Reset )[ start

¢][ Mame ][ Cursor ][ WiewAll ][ Save ] @@@@ El 10ms Izl

Tl ey " Cha Cura -21%  Awg  24% | Curh -44% [~ 0
i CKPS ! |

SRR il A T v kb

=

= ' :

= | LA al, . . . . h: . .

5_ +8v . ChB ' Cure 0.04% Awg D277V 0 Curb: 480V 1 (]

5 CMPS : 4

This example shows a typical Crankshaft Position Sensor
(CKPS) and Camshaft Position Sensor (CMPS)
waveform at idle.

WWW.DIGITALKHODRO.COM
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FLA-64 Fuel System

Circuit Diagram

[Circuit Diagram] [Connection Information]
CMPS [B/IN] (CTG13-1) ECM (CTG-K) CMPS [BANK 1/INTAKE] (CTG13-1)
1 . Terminal Connected to Function
# Main Relay
) 1 Main Relay Sensor Power (+5V)
D 53 - CMPS [B1/IN] Signal 2 ECM CTG-K (83) CMPS [B1/IN] Signal
3 -
Ez - Sensor Ground 3 ECM CTG-K (22) Sensor Ground
CMPS [BANK 1/EXHAUST] (CTG13-2)
CMPS [B1/EX] (CTG13-2) Terminal Connected to Function
1 .
» Main Relay 1 Main Relay Sensor Power (+5V)
D 2 EQ - CMPS [B1/EX] Signal 2 ECM CTG-K (19) CMPS [B1/EX] Signal
3 3 ECM CTG-K (30) Sensor Ground
ED - Sensor Ground
CMPS [BANK 2/INTAKE] (CTG13-3)
CMPS [B2/IN] (CTG13-3) Terminal Connected to Function
1 o -
» Main Relay 1 Main Relay Sensor Power (+5V)
o - -
D Ez - GMPS [B2/IN] Signal 2 ECM CTG-K (62) CMPS [B2/IN] Signal
3 3 ECM CTG-K (49) Sensor Ground
-
149 - Sensor Ground CMPS [BANK 2/EXHAUST] (CTG13-4)
CMPS [B2/EX] (CTG13-4) Terminal Connected to Function
1 » Main Relay 1 Main Relay Sensor Power (+5V)
2 2 ECM CTG-K (85) CMPS [B2/EX] Signal
[y .
O 1825 QMPS|B=/ Signal 3 ECM CTG-K (59) Sensor Ground
s EQ - Sensor Ground

[Harness Connector]

le4a3]azfe1]acjes]esle 7|eslaslealealaz]a 1|eof7sl7 el 7|76l 5|74 73 |
[72]71[rolesfeele Tled{ 65646 3l62]6 1]s0j6elsdl5 Tls6l55]54]53]52] 51

4z
|50|49|43|:17|46|4é|44|4ls|42|41|:m|3 35|37|3I6|35|3I4|33|32 31]30{ 29]
|28]27|26f25]24]2322) 2 1kol19] 181 7|1 6 5| af 3] 21 1[0 o [ 8] 7| !
~
CTG13-1 CTG13-3 -
CTG13-2 CTG13-4 CTG-K
ECM
CMPS [BANK 1/INTAKE] CMPS [BANK 2/INTAKE]
CMPS [BANK 1/EXHAUST] CMPS [BANK 2/EXHAUST]
SHMF19139N

Inspection
1. Check the signal waveform of the CMPS and CKPS
using a scantool.

Specification: Refer to “Wave Form”
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FLA-65

Knock Sensor (KS)

Description

Knocking is a phenomenon characterized by undesirable
vibration and noise and can cause engine damage.
Knock Sensor (KS) senses engine knocking and the two
sensors are installed inside the V-valley of the cylinder
block. When knocking occurs, the vibration from the
cylinder block is applied as pressure to the piezoelectric
element. At this time, this sensor transfers the voltage
signal higher than the specified value to the ECM and the
ECM retards the ignition timing. If the knocking
disappears after retarding the ignition timing, the ECM
will advance the ignition timing. This sequential control
can improve engine power, torque and fuel economy.

Sensor

Connector

EGRF251A

WWW.DIGITALKHODRO.COM

Specification

Item

Specification

Capacitance (pF)

950 ~ 1,350
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FLA-66 Fuel System

Circuit Diagram

[Circuit Diagram] [Connection Information]

KS [Bank 1/Front] (CTG23-1) ECM (CTG-K) KNOCK SENSOR [Bank 1/Front] (CTG23-1)
2 - ) ) Terminal Connected to Function
= L9 - KS [B1/Front] [High] Signal 1 ECM CTG-K (31) | KS [B1/F] [Low] Signal
1 2 ECM CTG-K (9) KS [B1/F] [High] Signal
E31 - KS [B1/Front] [Low] Signal

KS [Bank 1/Rear] (CTG23-3) KNOCK SENSOR [Bank 1/Rear] (CTG23-3)

Terminal Connected to Function
2 . .
EO - KS [B1/Rear] [High] Signal 1 ECM CTG-K (32) | KS [B1/R] [Low] Signal
¢ 1 2 ECM CTG-K (10) |KS [B1/R] [High] Signal

ESZ - KS [B1/Rear] [Low] Signal

KNOCK SENSOR [Bank 2/Front] (CTG23-2)

KS [Bank 2/Front] (CTG23-2)

Terminal Connected to Function
2 E74 - KS [B2/Front] [High] Signal 1 ECM CTG-K (52) | KS [B2/F] [Low] Signal
: 2 ECM CTG-K (74) | KS [B2/F] [High] Signal
1
E52 - KS [B2/Front] [Low] Signal
KNOCK SENSOR [Bank 2/Rear] (CTG23-4)
KS [Bank 2/Rear] (CTG23-4) Terminal Connected to Function
2 ~ _ _ 1 ECM CTG-K (53) | KS [B2/R] [Low] Signal
= L75 - KS[B2/Rear] [High] Signal 2 ECM CTG-K (75) |KS [B2/R] [High] Signal
1

ESS - KS [B2/Rear] [Low] Signal

[Harness Connector]

4 |o4]os]ozfo1]ecjeslesle|esleslaalslez)s 1|sof7 o787 7|7 6l7sl74] 73| z
[72]71]70le9l68le7]e6]es]64l63l6 26 1)0l59l 585 7)56]55]54]53]52] 51|
4|3
5ofas]asla7]acl4slaaks3[42]4 1fa0fao]as]av]selas]a4]33la2]a1[a0] 29)]
zel27[z0]zelealzdz2lz ol ol e 7 ek sl a2 ole [ 8] 7] L2
=
.
CTG23-1 CTG23-3 L
CTG23-2 CTG23-4 CTG-K
KNOCK SENSOR [Bank 1/Front] KNOCK SENSOR [Bank 1/Rear] ECM

KNOCK SENSOR [Bank 2/Front] KNOCK SENSOR [Bank 2/Rear]

SHMF19140N
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FLA-67

Heated Oxygen Sensor (HO2S)

Description

Heated Oxygen Sensor (HO2S) consists of the zirconium
and the alumina and is installed on upstream and
downstream of the Manifold Catalyst Converter (MCC).

After it compares oxygen consistency of the atmosphere
with the exhaust gas, it transfers the oxygen consistency
of the exhaust gas to the ECM. When A/F ratio is rich or
lean, it generates approximately 1V or OV respectively. In
order that this sensor normally operates, the temperature
of the sensor tip is higher than 370C (698°F). So it has a
heater which is controlled by the ECM duty signal.

When the exhaust gas temperature is lower than the
specified value, the heater warms the sensor tip.

Terminal

Sensing Element

EGRF247A

WWW.DIGITALKHODRO.COM

Specification

A/F Ratio (A) Output Voltage(V)
RICH 0.6~1.0
LEAN 0~04
Item Specification

Heater Resistance (Q)

Approx. 9.0 [20°C(68°F)]
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FLA-68
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Fuel System

Wave Form
(v} Oscilloscnpe[ Sensor ][ Theme ][ ZChf'alCh][ AL ][ Review ][User Seltir'g] ds EI
[ Reset ][ Start ¢][ Marme ][ Cursor ][ WiewAll ][ Save ] E]E]E]E] |Z| 1= |£|
[ +2ov ' ' C ChaA ' " Qura: 0.1V Awg 07V Curh01Y [
| front HO2S heater : |
S .
=||-5v b
3 |[+2v " ChA ' Cura DBAY Awg 041V Curb 007Y [~ O
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]| -500my |
[
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Engine Control System FLA-69

& Oscilloscope |_Sersor J(_Theme J(2cnhvach J( aux ([ Review J(user seting] 534 ms =]
(Treset J(Cstant_3J(“name J(Ccursor J(Cviewar J(Csave ] (W)(«J(»)(») [€ 1ooms 2]
Lz ' ' '02(525'2)§ ‘ ' ' Cura n.?ev'i Mg 075V Curb078Y [ [m]

rear HO2S I I )

-B00my , , , o , ,

+20v ' ' ' ' "' Curm 01%  Avg 02V  Curb 00Y [~ ]

uoneinbyuo

- rear HO2S heater

iG]
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FLA-70 Fuel System

(| OSCiIIOSCODG[ Sensor ][ Theme ][ EChMCh][ Aux ][ Rerview ][User Seltir'g] 10 s @
[ Reset ][ Start ¢][ Mame ][ Cursor ][ Wiewall ][ Save ] E]E]E]E] m 1= IEI
Tl ' '  Cha ' ' " Cura 0BTV Avg :'D.aqxf‘ Curb: 0.01Y [~ D

o |

g | :

Z(|7200mY 50 . ‘ . . . | . . N T .

S Y ' " ChE ' ' " Cura 073V Avg 070V Curb DG4Y [ Dl
S | : _
(| -500my ,

[ N

SHMF19141N

Fig.1) The signal waveforms of front HO2S(the upper)
and heater(the lower) at idle

Fig.2) The signal waveforms of rear HO2S(the upper)
and heater(the lower) at idle

Fig.3) Typical waveforms of front HO2S(the upper) and
rear HO2S(the lower).
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FLA-71

Circuit Diagram

[Circuit Diagram)]
HO2S [B1/S1] (CTG16-1)

ECM (CTG)

[Connection Information]

HO2S [BANK 1/SENSOR 1] (CTG16-1)

E(TS - Heater [B1/S1] Control

[As8 - HO2s [B1/51] Signal

EA43 - Sensor Ground

E(T - Heater [B1/S2] Control

{58 - HO2S [B1/52] Signal

E(12 - Sensor Ground

E<3 - Heater [B2/S1] Control

{56 - HO2s [B2/S1] Signal

EA41 - Sensor Ground

E<51 - Heater [B2/S2] Control

[K15 - HO2s [B2/S2] Signal

[Harness Connector]

3
|—"LI'I_I'I_l ;
1
| 2
Y
Main Relay
HO2S [B1/52] (CTG22-1)
3
|—"LI'I_I'I_| ;
1
| 2
Y
Main Relay
HO2S [B2/S1] (CTG16-2)
3
L
1
| 2
Y
Main Relay
HO2S [B2/S2] (CTG22-2)
3
LA
1
| 2
Y
Main Relay

E(SS - Sensor Ground

Terminal Connected to

Function

1 ECM CTG-A (58)

HO2S [B1/51] Signal

2 ECM CTG-A (43) Sensor Ground
3 Main Relay Battery Power (B+)
4 ECM CTG-K (73) Heater [B1/S1] Control
HO2S [BANK 1/SENSOR 2] (CTG22-1)
Terminal Connected to Function
1 ECM CTG-K (58) HO2S [B1/82] Signal
2 ECM CTG-K (12) Sensor Ground
3 Main Relay Battery Power (B+)
4 ECM CTG-K (7) Heater [B1/52] Control
HO2S [BANK 2/SENSOR 1] (CTG16-2)
Terminal Connected to Function
1 ECM CTG-A (56) HO2S [B2/51] Signal
2 ECM CTG-A (41) Sensor Ground
3 Main Relay Battery Power (B+)
4 ECM CTG-K (3) Heater [B2/S1] Control
HO2S [BANK 2/SENSOR 2] (CTG22-2)
Terminal Connected to Function
1 ECM CTG-K (15) HO2S [B2/S2] Signal
2 ECM CTG-K (55) Sensor Ground
3 Main Relay Battery Power (B+)
4 ECM CTG-K (51) Heater [B2/S2] Control
= =1

6059058

[30]29l2gf27|26]25]24f2322]21 20 19|18 | 17] 16
HEEENNEAAEAROABHBE)
[ ml I Im

=l =

CTG-A
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1
IR REREREEEEDEENNEE @R EDE
CTG16-1,2 CTG22-1,2 72}7 1[7olesleele7]eels5le4l63le2l61]60[5el58l57]56]555 415 3152 51 2
AE
HO2S [BANK 1/SENSOR 1] HO2S [BANK 1/SENSOR 2] |5_g|49|49F7|464§44F3|4241 4g|3 38]37[ae[35]a4]33}32]3 1[0 29]
HO2S [BANK 2/SENSOR 1] HO2S [BANK 2/SENSOR 2] 28j27]p6[2s[2425f2zla 1ol ro] 8] 7] 16]15[14fts[12f11]10] 9 | 8] 7] !
CTG-K
ECM
SHMF19142N
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FLA-72 Fuel System

Inspection
1. Check signal waveform of HO2S using a scantool.

Specification: Refer to “Waveform”

2. Turn the ignition switch OFF.
3. Disconnect the HO2S connector.

4. Measure resistance between the HO2S heater
terminals 3 and 4.

5. Check that the resistance is within the specification.

Specification: Refer to Specification Section.
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Engine Control System FLA-73

Accelerator Position Sensor (APS)

Description
Accelerator Position Sensor (APS) is installed on the S
accelerator pedal module and detects the rotation angle
of the accelerator pedal. The APS is one of the most s 3844 |
important sensors in engine control system, so it consists % APS 1
of the two sensors which adapt individual sensor power §
and ground line. The second sensor monitors the first 5 I S
Q
sensor and its output voltage is half of the first one. If the g 1.75~235 | - Arse
ratio of the sensor 1 and 2 is out of the range /
(approximately 1/2), the diagnostic system judges that a 0.7 ~ 0.8 forrmemems ' '
malfunction has occurred. 0.275 ~ 0.475 / Pedal Stroke
cT W.O.T
Stroke (mm)
SENFL7130L
[Adjust type]
Accelerator Output Voltage(V) [Vref = 5.0V]
Position APS1 APS2
C.T 0.7 ~ 0.8V 0.29 ~ 0.46V
W.O.T 3.85 ~ 4.35V 1.93 ~2.18V
Item Sensor Resistance (k%)
APS1 0.7 ~1.3[20C (68°F)]
APS2 1.4 ~26[20T (68°F)]
5.0
2 385-435
Q
&
o
z 25|
[Adjust type] ﬁ_
3 1.93-~218
]
07 ~0.8 :
SHMFL9153L 0.29 ~ 0.46 |-----"--4#" Pedal Stroke
Specification o ot
[Non-Adjust type] Stroke (mm)
. Output Voltage(V) [Vref = 5.0V]
Pedal Position APST APS2 SHMFL9124L
C.T 0.7 ~0.8 0.275 ~ 0.475
W.0.T 3.8~44 1.75~2.35
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FLA-74
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Fuel System

Circuit Diagram

[Circuit Diagram]

[Connection Information]

APS (E10) [Non-Adjust type] ECM (CTG-K)
APS 1 5 =
I 124 - Sensor Power (+5V)
3 - .
,{ I 116 - APS 1 Signal
-1 4
= E4 - Sensor Ground
APS 2 6
- ES - Sensor Power (+5V)
( I [27 - APS 2 Signal
el 2
= ES - Sensor Ground

Terminal Connected to Function
1 ECM CTG-K (27) APS 2 Signal
2 ECM CTG-K (76) APS 2 Sensor Ground
3 ECM CTG-K (16) APS 1 Signal
4 ECM CTG-K (54) APS 1 Sensor Ground
5 ECM CTG-K (24) APS 1 Sensor Power (+5V)
6 ECM CTG-K (45) APS 2 Sensor Power (+5V)

[Harness Connector]

WWW.DIGITALKHODRO.COM

= |aafes|azfe1|acjas]asle|aslasle4laale2]a 1|eof7 ol 7al7 7|76l 75|74 73] =
|72l 1J7oleofe8l6 7]66]6 5|6 463|626 1l 0fa ol 5el5 7l6]55[54]53]52] 51|

1 | 1 1 1 L 413
|50as]asls 7]aefasfaaliala2]4 1]ac]3s)zefa7|36]35)34]|33]32]31]30] 29|

- |28le7]26]25)24]2322]21ol1918]1 7hefi 5| afi 3] 2] 1[0 o [ 8] 7| y

Ll\
CTG-K
ECM
SHMF19169N
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Engine Control System

021 62 99 92 92

FLA-75

[Circuit Diagram)]

APS (E09) [Adjust type] ECM (CTG-K)

[Connection Information]

APS 1 4

ol

- Sensor power (+5V)

- APS 1 Signal

e
n
=1
=Y

E4 - Sensor Ground
APS 2 1 -
145 - Sensor power (+5V)
3 - :
( 127 - APS 2 Signal
6
EG - Sensor Ground

[Harness Connectors]

Terminal Connected to Function
1 ECM CTG-K (45 APS 2 Sensor power (+5V)
ECM CTG-K (16 APS 1 Signal
ECM CTG-K (27 APS 2 Signal

ECM CTG-K (24

APS 1 Sensor power (+5V)

ECM CTG-K (54

APS 1 Ground

2
3
4
5
6

=S ===

ECM CTG-K (76

APS 2 Ground

I'I/
—
94193]|92]|91]90|82|88]87|86]85{84183482]81|80|79|78|77|76{75{7 4| 73 5
727 1|7 0]69|68|67|66|65|6463]626 1]60]|59]58{57|56]55|54153}52] 51
|50|49|45|:17|46|4&;|44|4I3|42|41|:u)|3 38|37|3:5|35|3I4|33|32'31|30|29| -
—3 e EE N EEEEBEEERERE | E R
.
E09 CTG-K
APS ECM
SHMF19170N
Inspection Specification
[Non-Adjust type] Accelerator Output Voltage (V)
1. Connect a scantool on the Data Link Connector Position APS1 APS2
(DLC).
2. Turn the ignition switch ON. cT1 0.7~08v 0.29 ~ 0.46V
3. Measure the output voltage of the APS 1 and 2 at W.0.T 3.85 ~4.35V 1.93 ~ 2.18V

C.Tand W.O.T.
Specification: Refer to Specification Section.
[Adjust type]

1. Connect a scan tool to the Diagnoisis Link Connector
(DLC).

2. Start engine and check output voltages of APS 1 and
2 at C.T and W.O.T.

WWW.DIGITALKHODRO.COM

3. Turn ignition switch OFF and disconnect the scantool
from the DLC.

4. Disconnect APS connector and measure resistance
between APS terminals 4 and 5 (APS 1).

Specification: Refer to Specification Section.

5. Disconnect APS connector and measure resistance
between APS terminals 1 and 6 (APS 2).

Specification: Refer to Specification Section.
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FLA-76
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Fuel System

Injector

Description

Based on information from various sensors, the ECM
determines the fuel injection amount. The fuel injector is
a solenoid-operated valve and the fuel injection amount
is controlled by length of time that the fuel injector is held
open.

The ECM controls each injector by grounding the control
circuit. When the ECM energizes the injector by
grounding the control circuit, the circuit voltage should be
low (theoretically OV) and the fuel is injected. When the
ECM de-energizes the injector by opening control circuit,
the fuel injector is closed and circuit voltage should be
peak for a moment.

SHMF19144N

WWW.DIGITALKHODRO.COM

Specification

Item

Specification

Coil Resistance (Q)

13.8 ~15.2 [20°C(68°F)]
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Engine Control System FLA-77

Circuit Diagram

[Connection Information]

[Circuit Diagram)]
INJECTOR #1 ECM (CTG-A)
(CTG24-1) INJECTOR #1 (CTG24-1)
2 E - Injector #1 Control Terminal Connected to Function
M 1 Main Relay Battery Power (B+)
L 2 ECM CTG-A (5) Injector #1 Control

 Main Relay

INJECTOR #2
(CTG24-2) INJECTOR #2 (CTG24-2)
2 E - Injector #2 Control Terminal Connected to Function
1 Main Relay Battery Power (B+)

Injector #2 Control

2 ECM CTG-A (4)

z

- Main Relay

INJECTOR #3
(CTG24-3) INJECTOR #3 (CTG24-3)
2 ES - Injector #3 Control Terminal Connected to Function
X.HZ:KI 1 Main Relay Battery Power (B+)
! = Main Relay 2 ECM CTG-A (45) Injector #3 Control
INJECTOR #4
(CTG24-4) INJECTOR #4 (CTG24-4)
2 EO - Injector #4 Control Terminal Connected to Function
M 1 Main Relay Battery Power (B+)
1 2 ECM CTG-A (30) Injector #4 Control

® Main Relay

INJECTOR #5
(CTG24-5) INJECTOR #5 (CTG24-5)
2 EO - Injector #5 Control Terminal Connected to Function
M 1 Main Relay Battery Power (B+)
! > ECM CTG-A (60) Injector #5 Control

# Main Relay

INJECTOR #6
(CTG24-6) |NJECT.OH #6 (CTG24-6) -
2 EE’ - Injector #6 Control Terminal Connected to Function
1 Main Relay Battery Power (B+)

Injector #6 Control

2 ECM CTG-A (15)

z

= Main Relay

INJECTOR #7
(CTG24-7) INJECTOR #7 (CTG24-7)
2 Eg - Injector #6 Control Terminal Connected to Function
X{-m 1 Main Relay Battery Power (B+)
L 2 ECM CTG-A (19) Injector #7 Control

P Main Relay

INJECTOR #8
(CTG24-8) INJECTOR #8 (CTG24-8)
2 Es - Injector #& Control Terminal Connected to Function
%HZ:KI 1 Main Relay Battery Power (B+)
! - Main Relay 2 ECM CTG-A (33) Injector #8 Control
[Harness Connector] _
| =1

1= U
60 159158|5756|555453]52)51| 50 |49 | 48| 47 | 46
45 3]42J41}40J39138|37)36] 35 ] 34 | 33] 32|31

2 g T
[EosldzAeeese a2z 20 1918 [17]16)
[ishafizpzfifiofofsl7]e]54f3]2]1]
Im] M
=l =l
CLG24-1,2,3,4,5,6,7,8 CTG-A
INJECTOR #1,2,3,4,5,6,7,8 ECM

SHMF19145N
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FLA-78 Fuel System

Inspection
1. Turn the ignition switch OFF.

2. Disconnect the injector connector.

3. Measure resistance between the injector terminals 1
and 2.

4. Check that the resistance is within the specification.

Specification: Refer to Specification Section.
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Engine Control System FLA-79

Purge Control Solenoid Valve (PCSV)

Description Specification

Purge Control Solenoid Valve (PCSV) is installed on the Item Specification
surge tank and controls the passage between the . . — . .
canister and the intake manifold. It is a solenoid valve Coil Resistance (Q) 19.0 ~22.0 [200(68°F )]

and is open when the ECM grounds the valve control
line. When the passage is open (PCSV ON), fuel vapor
stored in the canister is transferred to the intake
manifold.

SHMF19146N
Circuit Diagram
[Circuit Diagram] [Connection Information]
ECM (CTG-A)
PCSV(CTG21) Terminal Connected to Function
! EO - PCSV Control 2 Main Relay Battery Power(B+)
X{-IZ:X' 5 1 ECM CTG-A (20) PCSV Control

P Main Relay

[Harness Connector]
1 ]

=) uJ
60 |59)58]57|56{55[54{53)52|51] 50 |49 | 48] 47|46
45 3j42]4140]39|38]37]36] 35] 34 | 33] 32|31

30 [29]2gf27|26]25]24]23)22]21] 20] 19|18 | 17|16 ]
15 fafisfie[iifiof e8] 7fel 5[4 [3]2]1]
m] m n I

=l =l |
CTG21 CTG-A
PCSV ECM
SHMF19147N
Inspection 4. Check that the resistance is within the specification.
1. Turn the ignition switch OFF. Specification: Refer to Specification Section.

2. Disconnect the PCSV connector.

3. Measure resistance between the PCSV terminals 1
and 2.
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FLA-80
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Fuel System

CVVT Qil Control Valve (OCV)

Description

Continuous Variable Valve Timing (CVVT) system
advances or retards the valve timing of the intake and
exhaust valve in accordance with the ECM control signal
which is calculated by the engine speed and load.

By controlling CVVT, the valve over-lap or under-lap
occurs, which makes better fuel economy and reduces
exhaust gases (NOx, HC). CVVT improves engine
performance through reduction of pump loss, internal
EGR effect, improvement of combustion stability,
improvement of volumetric efficiency, and increase of
expansion work.

This system consist of

-the CVVT OQil Control Valve (OCV) which supplies the
engine oil to the cam phaser or runs out the engine oll
from the cam phaser in accordance with the ECM PWM
(Pulse With Modulation) control signal,

- the CVVT Oil Temperature Sensor (OTS) which
measures the engine oil temperature,

-and the Cam Phaser which varies the cam phase by
using the hydraulic force of the engine oil.

The engine oil flowing through the CVVT oil control valve
varies the cam phase in the direction (Intake
Advance/Exhaust Retard) or opposite direction (Intake
Retard/Exhaust Advance) of the engine rotation by
rotating the rotor connected with the camshaft inside the
cam phaser.

WWW.DIGITALKHODRO.COM

Connector
= Intake : Gray
= Exhaust : Black

Specification

SHMF19148N

Item

Specification

Coil Resistance (Q)

6.9 ~ 7.9 [20C(68°F)]
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Engine Control System
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FLA-81

Circuit Diagram

[Circuit Diagram]

ocvV [B1/IN] (CTGO5-1)

ECM (CTG-A)

[Connection Information]
OCV [BANK 1/INTAKE] (CTG05-1)

-

2
\ 1 .
—— Main Relay
ocV [B1/EX] (CTG05-2)

|_35 - OCV [B1/IN] Control

—

2
ocV [B2/IN] (CTG05-3)
2

&+

P Main Relay

|_34 - OCV [B1/EX] Control

ECM (CTG-K)

1—' Main Relay
OCV [BYEX] (CTG05-4)

=

ED - OCV [B2/IN] Control

-

: 2

[Harness Connector]

=

1
—————P Main Relay

|_92 - OCV [B2/EX] Control

Terminal Connected to Function
1 Main Relay Battery Power (B+)
2 ECM CTG-A (35) OCV [B1/IN] Control
OCV [BANK 1/EXHAUST] (CTGO05-2)
Terminal Connected to Function
1 Main Relay Battery Power (B+)
2 ECM CTG-A (34) OCV [B1/EX] Control
OCV [BANK 2/INTAKE] (CTG05-3)
Terminal Connected to Function
1 Main Relay Battery Power (B+)
2 ECM CTG-K (90) OCV [B2/IN] Control
OCV [BANK 2/EXHAUST] (CTGO05-4)
Terminal Connected to Function
1 Main Relay Battery Power (B+)
2 ECM CTG-K (92) OCV [B2/EX] Control
1 | 1

g J
60 |sesefs7]s6lssts4]53l52l5 1150 [4a 48] 47 46

[aoesderzeleseadezz 20 o[8[ 17]76]

s papsfiefiifiolafel7lels]4a]2]1]
m] =1 (] L

CTG-A -
_ ECM
craos craos-a = |oalosle2la1leclsslselalaelssfaslsals2ls1|s0l7ol78lr 7{76l7s|7 4f 73 |
CTG05-3 CTG05'4 194193|92|9 1]90]89|88]87]86|85{84|83|82|81|80| 727 8]7 7|7 6]75|74 73 e
OCV [BANK 1INTAKE]  OCV [BANK 1/EXHAUST] Lol b op bbb b bk o o] =
OCV [BANK 2/INTAKE] OCV [BANK 2/EXHAUST] |olas]aglar|aslashialaalae]41faolzalzels7|36]35]34]33f32f31]30] 20] =11
|28l27]26]25|24]23]22]2 1kof1 o)1 811 71 6]1 5|1 4 3fi 2l 1] o) o | 8] 7]
~
- CTG-K
ECM
SHMF19149N
Inspection

1. Turn the ignition switch OFF.
2. Disconnect the OCV connector.

3. Measure resistance between the OCV terminals 1

and 2.

4. Check that the resistance is within the specification.

Specification: Refer to Specification Section.

WWW.DIGITALKHODRO.COM
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FLA-82
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Fuel System

Removal

[CVVT Oil Control Valve (Bank 1)]

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

2. Disconnect the CVVT oil control valve connector
(A-Intake) and (B-Exhaust).

SHMF19150N

3. Remove the cylinder head cover and the timing chain
upper cover. [Bank 1]

(Refer to "Cylinder Head Assembly" in EM group)

4. Remove the mounting bolt (C), and then remove the
valve from the engine.

SHMF19151N

WWW.DIGITALKHODRO.COM

[CVVT QOil Control Valve (Bank 2)]

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

2. Disconnect the CVVT oil control valve connector
(A-Intake) and (B-Exhaust).

SHMF19152N

3. Remove the cylinder head cover and the timing chain
upper cover. [Bank 2]

(Refer to "Cylinder Head Assembly" in EM group)

4. Remove the mounting bolt (C), and then remove the
valve from the engine.

SHMF19153N
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Engine Control System

021 62 99 92 92

FLA-83

Installation
1. Installation is the reverse of removal.

CVVT oil control valve installation bolt:
9.8 ~11.8 N.m (1.0 ~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)

{4CAUTION
Pay attention to color of valve connector
(Harness side) when installing.

If an OCV is installed on opposite manifold, the
engine may be damaged.

WWW.DIGITALKHODRO.COM

[Connector Color]

Item Component Side| Harness Side
Intake Black Gray
Exhaust Black Black
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FLA-84
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Fuel System

Variable Intake Solenoid (VIS) Valve

Description
Variable Intake Manifold (VIS) Valve is installed on the

[The operation section of VIS valve]

A
intake manifold. It combines or divides the two banks’ Efc?;ge
intake air passages to improve intake efficiency in
accordance with the ECM control signal calculated by Open Open
engine operating condition.
80% /
Connector
Open Open Open
2,200 4,000 -
Engine Speed (rpm)
SHMF19155N
SHMF19154N
VIS Valve Air Passage Effect
Open Short Runner Improvement in power
Close Long Runner Improvement in Low/Middle speed torque

[Short Runner]

[Long Runner]

WWW.DIGITALKHODRO.COM

SHMF19156N
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Engine Control System

021 62 99 92 92

FLA-85

Specification

Item

Specification

Coil Resistance (Q)

30.0 ~ 35.0 [20°C(68°F)]

Circuit Diagram

[Circuit Diagram)]

VIS (CTG94)

[Connection Information]

il

[Harness Connector]

- Main Relay

ECM (CTG-A)
Terminal Connected to Function
EQ - VIS Control 1 Main Relay Battery Power (B+)
2 ECM CTG-A (52) VIS Valve Conrtol
i | |

1= =)
60 |59]58{57]56|55[54]53152151| 50| 49| 48| 47| 46
45 J44[43]42)4140§39138]37]36] 351 34 | 33] 32|31
[ 1] [ ] [ ]

30 |29|28127]26]25)24]23122)21]| 20 19]18 |17 | 16
151413121110y 9j8|7§6jsj413j2]1
Il e

! M

=l =

CTG-A
ECM

Inspection
1. Turn the ignition switch OFF.
2. Disconnect the VIS valve connector.

3. Measure resistance between the VIS valve terminals

1 and 2.

4. Check that the resistance is within the specification.

Specification: Refer to Specification Section.

WWW.DIGITALKHODRO.COM
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FLA-86 Fuel System
Fuel Delivery System

Components Location

SHMFL9131L
1. Fuel Tank 7. Fuel Tank Band

2. Fuel Pump 8. Fuel Tank Protector

3. Fuel Filter 9. Fuel Filler Hose

4. Fuel Pressure Regulator 10. Leveling Hose

5. Canister 11. Ventilation Hose

6. Fuel Tank Air Filter

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

Fuel Delivery System FLA-87

Fuel Pressure Test

1. PREPARING

1. Remove the 2nd left seat (Refer to "Seat" in BD group).
2. Open the carpet (A) for fuel pump and remove the
service cover (B) for fuel pump.

2. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector (A).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. Aifter the engine stalls, turn the ignition switch to OFF position
and disconnect the negative (-) terminal from the battery.

NOTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed
hose, otherwise fuel will spill out.

3. INSTALL THE SPECIAL SERVICE TOOL (SST) FOR MEASURING THE FUEL PRESSURE

1. Disconnect the fuel feed hose from the delivery pipe.

[T\ CAUTION

Cover the hose connection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line.

Install the Fuel Pressure Gage Adapter (09353-38000) between the delivery pipe and the fuel feed hose.
Connect the Fuel Pressure Gage Connector (09353-24000) to the Fuel Pressure Gage Adapter (09353-38000).
Connect the Fuel Pressure Gage and Hose (09353-24100) to Fuel Pressure Gage Connector (09353-24000).
Connect the fuel feed hose to the Fuel Pressure Gage Adapter (09353-38000).

S

Fuel Pressure Gauge & Hose (09353-24100)
Fuel Pressure Gauge Adapter (09353-38000) - B

SHMFL9132L
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FLA-88 Fuel System

4. INSPECT FUEL LEAKAGE ON CONNECTION

1. Connect the battery negative (-) terminal.
2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.

5. FUEL PRESURE TEST

Diconnect the negative (-) terminal from the battery.
Connect the fuel pump connector.

Connect the battery negative (-) terminal.

Start the engine and measure the fuel pressure at idle.

Mo

Standard Value: 379.5kPa (3.87kgf/cm?, 55.0psi)

@ If the measured fuel pressure differs from the standard value, perform the necessary repairs
using the table below.

Condition Probable Cause Suspected Area
Clogged fuel filter Fuel filter
Fuel Pressure too low Fuel leak on the fuel-pressure

regulator that is assembled

on fuel pump because of poor | Fuel Pressure Regulator
seating of the fuel-pressure

regulator.

Sticking fuel pressure

Fuel Pressure too High
regulator

Fuel Pressure Regulator

5. Stop the engine and check for a change in the fuel pressure gauge reading.

After engine stops, the gage reading should hold for about 5 minutes

@® Observing the declination of the fuel pressure when the gage reading drops and perform the
necessary repairs using the table below.

Condition Probable Cause Supected Area
Fuel pressure drops
slowly after engine is Injector leak Injector
stopped

Fuel pressure drops
immediately after engine
is stopped

The check valve within the

. Fuel Pump
fuel pump is open

SBHFL9126L
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Fuel Delivery System FLA-89

6. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector (A).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and diconnect the negative (-) terminal from the battery.

NOTE

Be sure to reduce the fuel pressure before disconnecting the fuel feed
hose, otherwise fuel will spill out.

7. REMOVE THE SPECIAL SERVICE TOOL (SST) AND CONNECT THE FUEL LINE

1. Disconnect the Fuel Pressure Gage and Hose (09353-24100) from the Fuel Pressure Gage Connector
(09353-24000).

2. Disconnect the Fuel Pressure Gage Connector (09353-24000) from the Fuel Pressure Gage Adapter
(09353-38000).

3. Disconnect the fuel feed hose from the Fuel Pressure Gage Adapter (09353-38000).

4. Disconnect the Fuel Pressure Gage Adapter (09353-38000) from the delivery pipe.

/N cauTion

Cover the hose connection with a shop towel to prevent splashing of fuel caused by residual pressure in the fuel line.

5. Conenct the fuel feed hose to the delivery pipe.

8. INSPECT FUEL LEAKAGE ON CONNECTION

—

. Connect the battery negative (-) terminal.

2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.

3. If the vehicle is normal, connect the fuel pump connector.

SHMFL9133L
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FLA-90 Fuel System

Fuel Tank

Removal

2. Disconnect the fuel tube feed quick-connector (B).
1. Preparation

1) Remove the 2nd left seat (Refer to "Seat" in BD
group).

2) Open the carpet (A) for fuel pump and remove the
service cover (B) for fuel pump.

SHMFL9135L
3. Remove the rear-LH wheel & tire, and the inner

wheel house (Refer to "DS" group in this SERVICE
MANUAL).

4. Disconnect the leveling hose (A), the fuel filler hose
SHMFL8163D (B) and the ventilation hose (C).
3) Disconnect the fuel pump connector (A).

SHMFL8165D
SHMFL9134L

4) Idle the engine and wait until fuel in fuel line is
exhausted.

5) After engine stops, turn the ignition switch off.
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Fuel Delivery System
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FLA-91

5. Lift the vehicle and support the fuel tank with a jack.

6. Disconnect the vapor hose (A, B, C) connected to the
canister.

SHMFL9136L

7. Remove the protector (A) after removing 4 bolts / 4
nuts for installation.

SHMFL8166D
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8. Remove the fuel tank from the vehicle after removing
the fuel tank band mounting nuts (A).

SHMFL8167D

Installation
1. Installation is the reverse of removal.

Fuel tank band mounting nut:

48.1 ~ 58.9 N'm (5.0 ~ 6.0 kgf-m, 36.2 ~ 43.4 Ib-ft)
Fuel tank protector installation bolt :

3.9 ~59N'm (0.4 ~ 0.6 kgf-m, 2.9 ~ 4.3 |b-ft)
Fuel tank protector installation nut :

6.9 ~10.8 N'-m (0.7 ~ 1.1 kgf-m, 5.1 ~ 8.0 |b-ft)

M CAUTION
Check the fuel tank installation position (A) with
the postion adjusting guide pin before reaching
to the surface (B) of the frame when installing
the fuel tank.

SHMFL9137L
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Fuel System
Fuel Pump
Removal 2. Disconnect the fuel tube feed quick-connector (B).
1. Preparation

1) Remove the 2nd left seat (Refer to "Seat" in BD
group).

N4 e

2) Open the carpet (A) for fuel pump and remove the
service cover (B) for fuel pump.

SHMFL9154L

3. Remove the fuel pump from the fuel tank after
removing the installation bolts (C).

SHMFL8163D
3) Disconnect the fuel pump connector (A).

SHMFL9138L
Installation
1. Installation is the reverse of removal.
Fuel pump installation bolt :
SHMFL9134L 2.0 ~2.7N.m (0.2 ~ 0.3 kgf.m, 1.4 ~ 2.2 Ib-ft)
4) Idle the engine and wait until fuel in fuel line is /A CAUTION
exhausted.

) o . When installing the fuel pump module, be careful
5) After engine stops, turn the ignition switch off.

not to get the seal-ring entangled.
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Fuel Delivery System

Fuel Filter

FLA-93

Replacement 4. Disconnect the fuel feed hose quick- connecter (D).
1. Remove the fuel pump (Refer to “Fuel Pump” in this 5. Remove the fuel pressure regulator (E).
group).

2. Disconnect the electric pump wiring connector (A)
and the fuel sender connector (B).

SHMFL9141L
6. Separate the reservoir cup assembly (F) from the

electric pump & filter assembly (G) after disengaging
SHMFL9139L two fixing hooks (H).
3. Remove the fuel sender (C).

SHMFL9142L
SHMFL9140L
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FLA-94 Fuel System

7. Remove the plate assembly

after widening the space of cushion pipe fixing part

().

. Fuel Pressure Regulator
. Reservoir Cup

hooks (L).

SHMFL9145L

1. Electric Pump
2. Fuel Filter

SHMFL9143L 3. Filter Bracket

8. Remove the fuel filter assembly (K) from the electric 4. Fuel Sender
pump & pre-filter assembly after disengaging fixing 5. Plate Assembly

6
7

SHMFL9144L
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FLA-95

Filler-Neck Assembly

Removal

1. Remove the rear-LH wheel, tire, and the inner wheel
house.

2. Disconnect the leveling hose (A), the fuel filler hose
(B) and the ventilation hose (C).

SHMFL8169D

3. Remove the bracket mounting nuts (D) and remove
the filler-neck assembly.
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Installation
1. Installation is the reverse of removal.

Filler-neck assembly installation nut :
6.9 ~ 10.8 N.m (0.7 ~ 1.1 kgf.m, 5.1 ~ 8.0 Ib-ft)
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Fuel System

Accelerator Pedal

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

2. Disconnect the accelerator position sensor connector
(A).

SHMFL9146L

3. Remove the accelerator pedal assembly from the
vehicle after removing mounting nuts (B).

INOTICE

The accelerator pedal module is installed by
both-sides nuts. It is possible to remove the
accelerator pedal module. But, installation is very
difficult. We recommend you to remove the
accelerator pedal assembly when servicing the
accelerator pedal.
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Installation
1. Installation is the reverse of removal.

Accelerator pedal assembly installation nut :
12.8 ~ 15.7 N.m (1.3 ~ 1.6 kgf.m, 9.4 ~ 11.6 Ib-ft)
Accelerator pedal module installation nut :

7.8 ~11.8 N.m (0.8 ~ 1.2 kgf.m, 5.8 ~ 8.7 Ib-ft)
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