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5.1 Specifications
5.1.1 Fuel Delivery System

Items Specification
Fuel Tank Capacity 43 lit. (11.4 U.S.gal., 45.4 U.S.qt., 37.8 Imp.qt.)
Fuel Filter Type Paper type

Low Pressure Fuel Line 1480 ~ 520 kPa (4.89 ~ 5.30 kgf/cm?, 69.6 ~ 75.4 psi)
Fuel Pressure

High Pressure Fuel Line  |2.0 ~ 15.0 MPa (20.4 ~ 153.0 kgf/cm?, 290.1 ~ 2175.6 psi)

Fuel Pump TY_Pe Electrfcal, in-tank type
Driven by Electric motor

High Pressure Type Mechanical type

Fuel Pump Driven by Camshaft

5.1.2 Sensors

Manifold Absolute Pressure Sensor (MAPS)
D> Type: Piezo-resistive pressure sensor type
> Specification

Pressure
[kPa (kgf/lcm?, psi)] Output Voltage (V)
20.0 (0.20, 2.9) 0.79
46.7 (0.47, 6.77) 1.84
101.3 (.03, 14.7) 4.0

Intake Air Temperature Sensor (IATS)
> Type: Thermistor type
> Specification

Temperature Resistance (kQ)

“C °F

-40 -40 40.93 ~ 48.35
-20 -4 13.89 ~ 16.03
0 32 5.38 ~ 6.09
10 50 3.48 ~3.90
20 68 2.31~257
40 104 1.08 ~1.21
50 122 1.56 ~ 1.74
60 140 0.54 ~ 0.62
80 176 0.29 ~ 0.34

Engine Coolant Temperature Sensor (ECTS)
> Type: Thermistor type
> Specification

°C Temperature °F Resistance (kQ)

-40 -40 48.14

-20 -4 14.13 ~ 16.83
0 32 5.79

20 68 2.31~ 259
40 104 1.15

60 140 0.59

80 176 0.32

Throttle Position Sensor (TPS) [integrated into ETC module]



> Type: Hall IC Non-contact sensor type

> Specification

Throttle angle(®) Output Voltage (V)

TPS1 TPS2

0 0.5 4.5

10 0.96 4.05

20 1.41 3.59

30 1.87 3.14

40 2.32 2.68

50 2.78 2.23

60 3.23 1.77

70 3.69 1.32

80 4.14 0.86

90 4.6 0.41

98 4.65 0.35

C.T (0) 0.5 4.5
W.O.T (86) 4.41 0.59

Crankshaft Position Sensor

(CKPS)

D> Type: Magnetic field sensitive Type

> Specification

Item

Specification

Coil Resistance (Q)

774 ~ 946 [20°C (68°F)]

Camshaft Position Sensor (CMPS)

> Type: Hall effect type
Knock Sensor (KS)

D> Type: Piezo-electricity type
D> Specification

Iltem Specification
Capacitance (pF) 950 ~ 1,350
Resistance(MQ) 4.87

Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 1]
D> Type: Zirconia (ZrO2) [Linear] Type

> Specification

Item

Specification

Heater Resistance (Q)

2.4 ~ 4.0 [20°C(69.8°F)]

Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 2]
> Type: Zirconia (ZrO2) [Binary] Type

> Specification

A/F Ratio (A)

Output Voltage(V)

RICH 0.6~1.0
LEAN 0~04
Iltem Specification

Heater Resistance (Q)

Approx. 9.0 [21°C(69.8°F)]

Rail Pressure Sensor (RPS)




D> Type: Piezo-electricity type
> Specification
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FPressure (psi)
Accelerator Position Sensor (APS)
D> Type: Variable resistor type
> Specification
AesclEratar Output Voltage (V)
Position APS1 APS2
CT 0.7~0.8 0.275 ~ 0.475
W.0.T 38~44 1.75~2.35
Fuel Tank Pressure Sensor (FTPS)
D> Type: Piezo - Resistivity type
D> Specification
Pressure
[kPa (kgf/cm2, in H20) ORI YOIETE ()
-6.67 (-0.068, -26.8) 0.5
0 2.5
+6.67 (0.068, 26.8) 4.5

5.1.3 Actuators




Injector
> Specification

Item

Specification

Coil Resistance (Q)

1.5 [20°C(68°F)]

ETC Motor [integrated into ETC Module]

D> Specification

Item

Specification

Coil Resistance (Q)

0.3 ~ 100 [20°C(68°F)]

Purge Control Solenoid Valve (PCSV)

> Specification

Item

Specification

Coil Resistance (Q)

22.0 ~ 26.0 [20°C(68°F)]

CVVT Qil Control Valve (OCV)

> Specification

Item

Specification

Coil Resistance (Q)

6.9 ~ 7.9 [20°C(68°F)]

Variable Intake Solenoid (VIS) Valve

> Specification

Item

Specification

Coil Resistance (Q)

30.0 ~ 35.0 [20°C(68°F)]

Fuel Pressure Regulator Valve

> Specification

Ignition Coil
> Type: Stick type
D> Specification

Item

Specification

Coil Resistance (Q)

0.5 [20°C(68°F)]

Item

Specification

Primary Coil Resistance (Q)

0.75 + 15%[20°C(68°F)]

Secondary Coil Resistance (kQ)

5.9 [20°C(68°F)]

Canister Close Valve (CCV)

> Specification

5.2 Service Standars

Item

Specification

Coil Resistance (Q)

19.8 ~ 20.8 (20°C)

>5.2.1 Idle Speed & Ignition Timing

Iltem Specification
Ignition Timing (°) BTDC 3 £ 10
AIC OFF Neutral, N, P-range 630 + 100
di 4 D-range 630 = 100
Idle Speed (rpm) Neutral, N, P-range 700 + 100
A/C ON
D-range 5 +100




5.3 Tightening Torques

5.3.1 Engine Control System

Iltem kgf.m N.m Ib-ft
ECM installation bolt 1.0~1.2 9.8~11.8 7.2~8.7
ECM bracket installation bolt/nut 1.0~1.2 9.8~11.8 7.2~8.
Manifold absolute pressure sensor installation bolt 1.0~1.2 9.8~11.8 7.2~8.7
Engine Coolant Temperature Sensor installation 3.0~4.0 | 29.4~39.2 21.7 ~ 289
Crankshaft position sensor installation bolt 08~1.2 7.8~11.8 5.8~8.7
Camshaft position sensor (Bank 1/ Intake) installation bolt 08~1.2 7.8~11.8 5.8~8.7
Camshaft position sensor (Bank 1 / Exhaust) installation bolt 08~1.2 7.8~11.8 5.8~8.7
Knock sensor installation bolt 19~25 | 186~245 13.7~18.1
Heated oxygen sensor (Bank 1/ sensor 1) installation 40~5.0 | 39.2~49.1 28.9 ~ 36.2
Heated oxygen sensor (Bank 1/ sensor 2) installation 40~5.0 | 39.2~49.1 28.9 ~ 36.2
Rail pressure sensor installation 3.0~35 | 29.4~34.3 21.7~25.3
Electronic throttle body installation bolt 1.0~1.2 9.8~11.8 7.2~8.7
Purge control solenoid valve bracket installation bolt 1.0~1.2 9.8~11.8 7.2~8.7
CVVT oail 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
Ignition coil installation bolt 1.0~1.2 9.8~11.8 7.2~8.7
5.3.2 Fuel Delivery System
Iltem kgf.m N.m Ib-ft

Fuel tank installation nut 40~5.5 39.2~54.0 28.9 ~39.8
Fuel pump plate cover installation bolt 0.2~0.3 20~29 14~22
Filler-neck assembly bracket installation bolt 08~1.2 7.8~11.8 5.8~8.7
Filler-neck assembly installation bolt 0.8~1.2 7.8~11.8 5.8~8.7
Accelerator pedal module installation nut 1.3~1.6 12.8 ~ 15.7 9.4~11.6
Accelerator pedal module installation bolt 08~12 7.8~11.8 5.8~8.7
Delivery pipe installation bolt 19~24 18.6 ~ 23.5 13.7~17.4
High pressure fuel pump installation bolt 1.3~15 12.8 ~14.7 9.4~10.9
High pressure fuel pipe installation nut 2.7~33 26.5~32.4 19.5~23.9
High pressure fuel pipe function block installation bolt 1.0~1.2 9.8~11.8 7.2~87




5.4 Special Service Tools

Item

Illustration

Application

Fuel Pressure Gauge
(09353-24100)

Measuring the fuel line
pressure

Fuel Pressure Gauge
Adapter
(09353-02100)

Connection between the
high pressure fuel pump
and the fuel feed line

Heated Oxygen Sensor
Socket Wrench
(09392-2H100)

Removal and installation of
the heated oxygen sensor

Torque Wrench Socket
(09314-3Q100) or
(09314-27130) (19mm)

Removal and installation of
the high pressure fuel pipe

Guide & Sizing tool
(09353-2B000)

Injector Combustion Seal

Installation of the injector
combustion seal




5.5 Basic Troubleshooting

5.5.1 Basic Troubleshooting Guide

1

| Bring Vehicle to Workshop

2

| Analyze Customer's Problem

-

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

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

Connect the GDS to Diagnostic Link Connector (DLC).
Record the DTC and Freeze Frame Data.

1| noTE

To erase DTC and Freeze Frame Data, refer to Step 5.

| Confirm the Inspection Procedure for the System or Part

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

| Erase the DTC and Freeze Frame Data

€) warninG

MNEVER erase DTC and Freeze Frame Data before completing Step 2 : MIL/DTC in CUSTOMER PROELEM
AMNALYSIS SHEET.

| Inspect Vehicle Visually

Go to Step 11, if you recognize the problem,

| Recreate (Simulate) Symptoms of the DTC

Try to recreate or simulate the symptoms and conditions of the malfunction as described by customer.
If OTC{s) isfare displayed, simulate the condition according to troubleshooting procedure for the DTC.

| Confirm Symptoms of Problem

If DTC(s) isfare not displayed, go to Step 9.
If DTC(s) isfare displayed, go to Step 11,

| Recreate (Simulate) Symptom

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

| Check the DTC

If DTC{s) does(do) not occur, refer to INTERMITTENT PROBLEM PROCEDURE in BASIC INSPECTION FROCEDURE.

If DTC(s) occur(s), go to Step 11.

1"

| Perform Troubleshooting Procedure for DTC

12

| Adjust or repair the vehicle

13

| Confirmation test

14

| END

10



5.5.2 Customer Problem Analysis Sheet

1.

VEHICLE INFORMAITON

WIN Mo, Transmission [ MT L] AT [ CVT L et
Production date Driving type L1 2WD (FF) L] 2WD (FR) L] 4WD
Odometer , DPF .

Reading km/mile (Diesel Engine) [ With DPF ] Without DPF
2. SYMPTOMS

[ Unable to start

[l Engine does not turn over [ Incomplete combustion
[] Initial combustion does not ocour

[ Difficult to start

[ Engine turns over slowly [ Other

[ Rough idling [ Incorrect idling

[] Poor idling [] Unstable idling (High:——— rpm, Low: rpm )
[ Other
[0 Soon after starting (] After accelerator pedal deprassed
[ After accelerator pedal released [ During A/C ON

Ll Engine stall [] Shifting from N to D-range
[ Other

[ Others [ Poor driving (Surge) [ Knocking [ Poor fugl economy

[1 Back fire [ After fire [ Other

3. ENVIRONMENT

Problem frequency

[ Constant ] Sometimes ( 1 Once only

[ Other
Weather [ Fine O Cloudy [ Rainy [0 Snowy [ Other
Cutdoor temperature Approx. “CrF

Flace

[[] Highway [] Suburbs [ Inner City T Uphill ] Downhill
[[] Rough road [ Other

Engine temperature

[ Cold 1 Warming up [0 After warming up [ Any temperature

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator
Lamp)

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

MNormal check
{Pre-check)

[] Mormal [ DTG |

[ Freeze Frame Data

DTC
Check mode

[ Mormal CJ DTG (

[ ] Freeze Frame Data

5. ECM/PCM INFORMATI

ON

ECM/FCM Part Mo.

ROM 1D

11




5.5.3 Basic Inspection Procedure

Measuring Condition of Electronic Parts' 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.

NOTICE

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

5.5.4 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.

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.

5.5.4.1 Simulating Vibration

1)Sensors and Actuators:

Slightly vibrate sensors, actuators or relays with finger.
WARNING:

Strong vibration may break sensors, actuators or relays

2) Connectors and Harness
Lightly shake the connector and wiring harness vertically and then horizontally.

5.5.4.2 Simulating Heat

1)Heat components suspected of causing the malfunction with a hair dryer or other heat source.
WARNING:

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

DO NOT heat the ECM directly.

5.5.4.3 Simulating Water Sprinkling
1)Sprinkle water onto vehicle to simulate a rainy day or a high humidity condition.

5.5.4.4 Simulating Electrical Load

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

12



5.5.5 Connector Inspection Procedure

5.5.5.1 Handling of Connector

A. Never pull on the wiring herness when
disconnecting connectors

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

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

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

NOTICE

Use a fine wire to prevent damage to the
terminal.

Do not damage the terminal when inserting
the tester lead.

13



5.5.5.2 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.

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

5.5.5.3 Repair Method of Connector Terminal

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

NOTICE

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.

5.5.6 Wire Harness Inspection Procedure

1.Before removing the wire harness, check the wire harness position and crimping in order to restore it
correctly.

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

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

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

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

6.1f the covering of wire harness is damaged; secure, repair or replace the harness.

5.5.7 Electrical Circuit Inspection Procedure
5.5.7.1 Check Open Circuit

1. Procedures for Open Circuit

A. Continuity ChecK

B. 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.

ECK
SEMSOR i

1] (15

14



2. Continuity Check Method

NOTICE

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

1Q or less — Normal Circuit

1MQ 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 1MQ 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.

_

£

ey 1 [
==
B " B EGM

1) B 18]
CENEOR

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 1MQ and the open circuit is
between terminal 1 of connector (C) and terminal 1 of connector (B1).

-FIG 3

[L#1] [B1)
SEHNSOR

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

B (0]
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5.5.7.2 Check Short Circuit
1. Test Method for Short to Ground Circuit
A. Continuity Check with Chassis Ground
If short to ground circuit occurs as shown in [FIG. 5], the broken point can be found by performing
Step 2 (Continuity Check Method with Chassis Ground) as shown below.

ECM

SENS0R

2. Continuity Check Method (with Chassis Ground)
NOTICE
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 1TMQ 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.

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 v E

1 i

| | 4 ¥ |
I .
v | = T |
7 4 T E FM
I My

ic (B B2} A}

& [

LS
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5.5.7.3 Testing For Voltage Drop

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

1.

w

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.

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

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.

[HOT AT ALL TIMES]

WOLTMETER

SOLENCID

17



5.5.8 Symptom Troubleshooting Guide Chart

Main symptom

Diagnostic procedure

Also check for

Unable to start
(Engine does not turn
over)

1. Test the battery
2. Test the starter
3. Inhibitor switch (A/T) or clutch start switch (M/T)

Unable to start

1. Test the battery
2.Check the fuel pressure.

e DTC
e Low compression

(Incomplete 3.Check the ignition circuit4. e Intake air leaks
combustion) 4. Troubleshooting the immobilizer system (In case | e Slipped/broken timing belt
of immobilizer lamp flashing) e Contaminated fuel
e DTC
1. Test the battery « Low compression
Difficult to start 2.Check the fuel pressure e Intake air leaks
3.Check the ECTS and circuit (Check DTC .
4. Check the ignition circuit * Contar.nln.a.ted fuel
e Weak ignition spark
1.Check the fuel pressure
2.Check the Injector e DTC
Poor idling 3.Check the long term fuel trim and short term fuel | e Low compression

(Rough, unstable or
incorrect Idle)

trim (Refer to CUSTOMER DATASTREAM)
4. Check the idle speed control circuit (Check DTC)
5.Inspect and test the Throttle Body
6.Check the ECTS and circuit (Check DTC)

e Intake air leaks
e Contaminated fuel
Weak ignition spark

Engine stall

1.Test the Battery

2.Check the fuel pressure

3.Check the idle speed control circuit (Check DTC)
4. Check the ignition circuit

5. Check the CKPS Circuit (Check DTC)

e DTC

e Intake air leaks

e Contaminated fuel
e Weak ignition spark

Poor driving (Surge)

1.Check the fuel pressure

2.Inspect and test Throttle Body

3. Check the ignition circuit

4.Check the ECTS and Circuit (Check DTC)

5. Test the exhaust system for a possible restriction

6. Check the long term fuel trim and short term fuel
trim (Refer to CUSTOMER DATASTREAM)

e DTC

e Low compression

e Intake air leaks

¢ Contaminated fuel
¢ Weak ignition spark

Knocking

1.Check the fuel pressure

2.Inspect the engine coolant

3.Inspect the radiator and the electric cooling fan
4.Check the spark plugs

¢ DTC
e Contaminated fuel

Poor fuel economy

1.Check customer's driving habitsls
- A/C on full time or the defroster mode on?
- Are tires at correct pressure?
- Is excessively heavy load being carried?
2.1s acceleration too much, too often?
3.Check the fuel pressure
4.Check the injector
5.Test the exhaust system for a possible restriction
6.Check the ECTS and circuit

e DTC

e Low compression

o Intake air leaks

¢ Contaminated fuel
¢ Weak ignition spark

Hard to refuel
(Overflow during
refueling)

1. Test the canister close valve
2.Inspect the fuel filler hose/pipe
a.Pinched, kinked or blocked?
b.Filler hose is torn
3.Inspect the fuel tank vapor vent hose between
the canister and fuel tank air filter
4.Check the canister

¢ Malfunctioning gas station
filling nozzle (If this
problem occurs at a
specific gas station during
refueling)
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5.6 ENGINE CONTROL SYSTEM

5.6.1 OBD-ll review

5.6.1.1 Overview
The California Air Resources Board (CARB) began regulation of On Board Diagnostics (OBD) for vehicles sold
in California beginning with the 1988 model year. The first phase, OBD-I, required monitoring of the fuel
metering system, Exhaust Gas Recirculation (EGR) system and additional emission related components. The
Malfunction Indicator Lamp (MIL) was required to light and alert the driver of the fault and the need for repair of
the emission control system. Associated with the MIL was a fault code or Diagnostic Trouble Code (DTC)
idenfying the specific area of the fault.
The OBD system was proposed by CARB to improve air quality by identifying vehicle exceeding emission
standards. Passage of the Federal Clean Air Act Amendments in 1990 has also prompted the Environmental
Protection Agency (EPA) to develop On Board Diagnostic requirements. CARB OBD-II regulations were
followed until 1999 when the federal regulations were used.
The OBD-II system meets government regulations by monitoring the emission control system. When a system
or component exceeds emission threshold or a component operates outside tolerance, a DTC will be stored and
the MIL illuminated.
The diagnostic executive is a computer program in the Engine Control Module (ECM) or Powertrain Control
Module (PCM) that coordinates the OBD-II self-monitoring system. This program controls all the monitors and
interactions, DTC and MIL operation, freeze frame data and scan tool interface.
Freeze frame data describes stored engine conditions, such as state of the engine, state of fuel control, spark,
RPM, load and warm status at the point the first fault is detected. Previously stored conditions will be replaced
only if a fuel or misfire fault is detected. This data is accessible with the scan tool to assist in repairing the
vehicle.
The center of the OBD-II system is a microprocessor called the Engine Control Module (ECM) or Powertrain
Control Module (PCM).
The ECM or PCM receives input from sensors and other electronic components (switches, relays, and others)
based on information received and programmed into its memory (keep alive random access memory, and
others), the ECM or PCM generates output signals to control various relays, solenoids and actuators.

5.6.1.2 Configuration of hardware and related terms

1) GST (Generic scan tool)

[TYPE {11) CAN]
TCM AWD ABS/ESC Etc

ECM/PCM

>
Termination Resistor ¢

(=]

-

(=]
\

\12345
” \9101112131

oLc

*
o
=
=

~

SCANMER

2) MIL (Malfunction indication lamp) - MIL activity by transistor
The Malfunction Indicator Lamp (MIL) is connected between ECM or PCM-terminal Malfunction Indicator
Lamp and battery supply (open collector amplifier).
In most cars, the MIL will be installed in the instrument panel. The lamp amplifier can not be damaged by a
short circuit.
Lamps with a power dissipation much greater than total dissipation of the MIL and lamp in the tester may
cause a fault indication.
> Atignition ON and engine revolution (RPM)< MIN. RPM, the MIL is switched ON for an optical check by
the driver.
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ECM I MIL

Transistor —I—I—I

= le ol Sl

g N A
LightON  Light OFF  Light ON

3) MIL illumination
When the ECM or PCM detects a malfunction related emission during the first driving cycle, the DTC and
engine data are stored in the freeze frame memory. The MIL is illuminated only when the ECM or PCM
detects the same malfunction related to the DTC in two consecutive driving cycles.
4) MIL elimination
*Misfire and Fuel System Malfunctions:
For misfire or fuel system malfunctions, the MIL may be eliminated if the same fault does not reoccur during
monitoring in three subsequent sequential driving cycles in which conditions are similar to those under which
the malfunction was first detected.
+*All Other Malfunctions:
For all other faults, the MIL may be extinguished after three subsequent sequential driving cycles during which
the monitoring system responsible for illuminating the MIL functions without detecting the malfunction and if no
other malfunction has been identified that would independently illuminate the MIL according to the
requirements outlined above.
5) Erasing a fault code
The diagnostic system may erase a fault code if the same fault is not re-registered in at least 40 engine warm-
up cycles, and the MIL is not illuminated for that fault code.
6) Communication Line (CAN)
*Bus Topology: Line (bus) structure
*Wiring: Twisted pair wire
*Off Board DLC Cable Length: Max. 5m
*Data Transfer Rate
-Diagnostic: 500 kbps
-Service Mode (Upgrade, Writing VIN): 500 or 1Mbps)
7) Driving cycle
A driving cycle consists of engine start up, and engine shut off.
8) Warm-up cycle
A warm-up cycle means sufficient vehicle operation such that the engine coolant temperature has risen by
at least 40 degrees Fahrenheit (4.4 °C) from engine starting and reaches a minimum temperature of at
least 160 degrees Fahrenheit (71.1°C).
9) DTC format
*Diagnostic Trouble Code (SAE J2012)
*DTCs used in OBD-II vehicles will begin with a letter and are followed by four numbers.
The letter of the beginning of the DTC identifies the function of the monitored device that has failed. A "P"
indicates a powertrain device, "C" indicates a chassis device. "B" is for body device and "U" indicates a
network or data link code. The first number indicates if the code is generic (common to all manufacturers)
or if it is manufacturer specific. A "0" & "2" indicates generic, "1" indicates manufacturer-specific. The
second number indicates the system that is affected with a number between 1 and 7.
The following is a list showing what numbers are assigned to each system.
*1: Fuel and air metering
*2: Fuel and air metering (injector circuit malfunction only)
+3: Ignition system or misfire
*4: Auxiliary emission controls
*5: Vehicle speed controls and idle control system
*6: Computer output circuits
*7: Transmission
The last two numbers of the DTC Indicates the component or section of the system where the fault is located.
10) Freeze frame data
When a freeze frame event is triggered by an emission related DTC, the ECM or PCM stores various
vehicle information as it existed the moment the fault ocurred. The DTC number along with the engine data
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can be useful in aiding a technician in locating the cause of the fault. Once the data from the 1st driving
cycle DTC ocurrence is stored in the freeze frame memory, it will remain there even when the fault ocurrs
again (2nd driving cycle) and the MIL is illuminated.
*Freeze Frame List

1)Calculated Load Value

2)Engine RPM

3)Fuel Trim

4)Fuel Pressure (if available)

5)Vehicle Speed (if available)

6)Coolant Temperature

7)Intake Manifold Pressure (if available)

8)Closed-or Open-loop operation

9)Fault code

5.6.1.3 OBD-Il Readiness Test
[Kia Motors Drive Cycle]
Kia OBDII Drive Cycle is designed to execute and complete the OBDII monitors. To complete a specific
monitor for repair verification, follow the Drive Cycle chart below.
Kia OBDII Drive Cycle consists of two modes (Mode 1 and Mode 2) and the Mode 2 is to perform the
catalyst diagnostics on Dephi EMS only.
-Continental, Bosch or Kefico EMS : Mode 1 drive cycle should be done one time for diagnostics on all
systems.
-Dephi EMS : Mode 2 drive cycle should be done two times in a row after Mode 1 is carried out one time
for diagnostics on all systems

Mode 1
gg 4min 60‘3_1 605_
s —
50 | !
_45
5 40
E a5
'%so
225
@ 20 ! 1
2 [} ]
= 15 . i
€ 4o [B0s 270s 2min ! 13min [BOs B0
5 [ i
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
Time [sec]
Mode 2

55 | 55mph High Peak

47mph - = 1m30s 1m30s
45
40 | A

45mph Low Peak
35 158 oh

Vehicle Speed [mph]
N
o

10 :305: 210s 1min| 1min 1m30s
s B STT—
o LT , , , o] 1o Lo
0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Time [sec]
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' Speed [Duration|E/Time
Mode No Operation (mph) (s) (s) Remarks
1 |Engine Start 0 0 0 |[ECT @ Start 32~104°F
2 |idling (N) 0 30 30 |Neutral Range
3 |ldling (D) 0 270 300 [D Range
4 JAcceleration 0 — 50 15 315
5 |Steady Speed 50 230 545
6 |Deceleration 50 — 45 5 550
7 |Steady Speed 45 5 555
8 |Acceleration 45 — 55 5 560
9 [Steady Speed 55 5 565
10 [Deceleration 55 — 45 5 570
11 [Steady Speed 45 5 575
12 |Repeat 8 through 11 ten times. - 180 755
13 [|Acceleration 45 — 55 5 760
14 [Steady Speed 55 5 765
15 [Deceleration 55— 0 45 810
16 |idling (D) 0 120 930 |D Range
Mode 1 17 |idling (N) 0 760 1690 [Neutral Range
18 [|Acceleration 0 — 55 15 1705
19 [Steady Speed 55 60 1765
20 |Deceleration 55— 0 15 1780
21 |ldling (D) 0 60 1840 |D Range
22 |Acceleration 0— 55 15 1855
23 |Steady Speed 55 60 1915
24 |Deceleration 55— 0 15 1930
25 |ldling (D) 0 60 1990 |D Range
26  |Acceleration 0— 40 15 2005
27 |Steady Speed 40 15 2020
28 |Acceleration 40 — 50 15 2035
29 |[Steady Speed 50 5 2040
30 |Deceleration 50 — 40 15 2055
31 [Steady Speed 40 60 2115
32 |Repeat 28 through 31 five times. - 380 2495
33 |Acceleration 40 — 50 15 2510
34 |Steady Speed 50 5 2515
Mode 1 35 De_celeration 50 -0 40 2555
36 |ldling (D) 0 25 2580 [D Range
1 |Engine Start 0 0 0
2 |idling (N) 0 30 30 [Neutral Range
3 |ldling (D) 0 210 240 [D Range
4 |Acceleration 0— 49 16 256
5 |Deceleration 49 — 47 2 258 |Lift Foot Up: APS =0
6 |Steady Speed 47 10 268
7  |Acceleration 47 — 55 4 272 |Middle Tip In or Deep Accel
Mode 2 8 |Deceleration 55 — 52 3 275 |Lift FootUp: APS =0
9 |Steady Speed 52 10 285
10 |Deceleration 52 — 45 3 288 |Lift Foot Up: APS =0
11 |Acceleration 45 — 47 2 290
12 |Repeat 6 through 11 twelve times. - 330 620
13 |Steady Speed 47 57 677
14 |Deceleration 47 — 0 8 685
15 |idling (D) 0 60 745 |D Range
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5.6.2 Components Location

2116 25 101123 7 8
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. Engine Control Module (ECM)

. Manifold Absolute Pressure Sensor (MAPS)

. 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]

. Knock Sensor (KS)

10. Heated Oxygen Sensor (HO2S) [Bank 1/ Sensor 1]
11. Heated Oxygen Sensor (HO2S) [Bank 1/ Sensor 2]
12. Rail Pressure Sensor (RPS)

13. Accelerator Position Sensor (APS)

14. Fuel Tank Pressure Sensor (FTPS)

15. Fuel Level Sender (FLS)

16.
17.
18.
19.
. CVVT Qil Control Valve (OCV) [Bank 1/ Intake]
21.
22.
23.
24.
25.
26.
27.
28.
29.

AJ/C Pressure Transducer (APT)

ETC Motor [integrated into ETC Module]
Injector

Purge Control Solenoid Valve (PCSV)

CVVT Oil Control Valve (OCV) [Bank 1 / Exhaust]
Variable Intake Solenoid (VIS) Valve

Fuel Pressure Control Valve (FPCV)

Canister Close Valve (CCV)

Ignition Coil

Main Relay

Fuel Pump Relay

Data Link Connector (DLC) [16-Pin]
Multi-Purpose Check Connector [20-Pin]

1. Engine Control Module (ECM)

2. Manifold Absolute Pressure Sensor (MAPS)
3. Intake Air Temperature Sensor (IATS)

T MAPS & IATS

4. Engine Coolant Temperature Sensor (ECTS)

5. Throttle Position Sensor (TPS)
17. ETC Motor

ECTS

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

;s — o .o

————_—&--j'

qch_-s [Banl: 1fE=th

i —
[}

1

—i

K'nack Sansnr KS) =

12. Rail Pressure Sensor (RPS)
18. Injector

e —— e

"IIIII‘L".--“‘"__F e

/ jhoes [Bank 1/Sen sor2]”
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13. Accelerator Position Sensor (APS)

14. Fuel Tank Pressure Sensor (FTPS)
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21. CVVT Qil Control Valve (OCV) [Bank 1/ Exhaust]

22. Variable Intake Solenoid (VIS) Valve

iy
- T

Fusl Prassu

25. Ignition Coll

26. Main Relay
27. Fuel Pump Relay
29. Multi-Purpose Check Connector [20-Pin]

I

S ) d

-l |
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28. Data Link Connector (DLC) [16-Pin]

- Data Link f}.¢nn¢¢mr
{DLC) [18 pin)

5.6.3 Engine Control Module (ECM)

5.6.3.1 ECM Terminal And Input/Output signal [M/T]

31 ]
16 el Cl dpaa s Ellal le e B ek b ey | ) sl
BE o i s A I o O e R (R ED = 2
1 4
) [
1 L
Connector [EGGM-AG] Connector [EGGM-KG]
Connector [EGGM-AG] 7
Pin No. Description Connected to

1 Injector (Cylinder #3) Injector (Cylinder #3)

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

[High] control output
3 Injector (Cylinder #2) Injector (Cylinder #2)

[Low] control output
4 -

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

[Bank 1/Sensor 1] heater control output
6 -

7 Supply power (+5V) Cruise control switch

8 -

10 -

11 -

Immobilizer indication lamp Cluster

12 control output

13 -

28



Cooling fan relay

Cooling fan relay [High]

14 [High] control output
CVVT Oil Control Valve (OCV) CVVT Qil Control Valve (OCV)
15 [Bank 1/Exhaust]
[Bank 1/Exhaust] control output
16 Injector (Cylinder #2) Injector (Cylinder #2)
[High] control output
17 Injector (Cylinder #1) Injector (Cylinder #1)
[High] control output
18 Injector (Cylinder #3) Injector (Cylinder #3)
[Low] control output
19 -
oo | Heated Oxygen Sensor (HO2S) Heated Oxygen Sensor (HO2S)
[Bank 1/Sensor2] heater control output [Bank 1/Sensor 2]
21 -
22 -
23 Engine Coolant Temperature Sensor Engine Coolant Temperature Sensor (ECTS)
(ECTS) signal input
24 Sensor ground Engine Coolant Temperature Sensor (ECTS)
25 -
o | Fuel Tank Pressure Sensor (FTPS) Fuel Tank Pressure Sensor (FTPS)
Signal input
Fuel pump relay control output Fuel pump relay
27 (Without Immobilizer)
Canister Close Valve (CCV) Canister Close Valve (CCV)
control output (With Immobilizer)
28 -
29 A/C compressor relay control output AIC compressor relay
30 -
31 Ignition coil (Cylinder #3) Ignition coil (Cylinder #3)
control output
32 Ignition coil (Cylinder #1) Ignition coil (Cylinder #1)
control output
13 Injector (Cylinder #1) Injector (Cylinder #1)
[Low] control output
54 | Fuel Pressure Control Valve (FPCV) Fuel Pressure Control Valve (FPCV)
[High] control output
35 ETC motor [-] control output ETC motor
36 -
37 Knock Sensor (KS) signal input Knock Sensor (KS)
38 Sensor ground Knock Sensor (KS)
39 | Blower switch Max. siganl input Heater control module
40 | Brake Light switch signal input Brake switch
a1 Wheel Speed Sensor [B] Wheel Speed Sensor (WSS)

signal input [without ABS/ESC]
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Wheel Speed Sensor [A]

Wheel Speed Sensor (WSS)

[Bank 1/Intake] control output

42 signal input [without ABS/ESC]

43 -

44 -

45 CVVT Oil Control Valve (OCV) CVVT Qil Control Valve (OCV)

[Bank 1/Intake]

46 Ignition coil (Cylinder #4) control output

Ignition coil (Cylinder #4)

47 Ignition coil (Cylinder #2) control output

Ignition coil (Cylinder #2)

Injector (Cylinder #4)

Injector (Cylinder #4)

48 [Low] control output

49 | Fuel Pressure Control Valve (FPCV) Fuel Pressure Control Valve (FPCV)
[Low] control output

50 ETC motor [+] control output ETC motor

51 -

52 -

53 Brake Test switch signal input

Brake switch

54 |-

55 Clutch switch signal input

Clutch switch

valve control output

56 Electric load signal input [Defrost] Alternator
57 Alternator COM signal output Alternator
58 -
Cooling fan relay Cooling fan relay
59
[Low] control output
g0 | Variable Intake Solenoid (VIS) Variable Intake Solenoid (VIS) valve

Connector [EGGM-KG]

Pin No. Description Connected to
1 ECM ground Chassis ground
2 ECM ground Chassis ground
3 ECM ground Chassis ground
4 Battery power (B+) Main relay
5 Battery power (B+) Battery
6 Battery power (B+) Battery
7 Battery power (B+) Main relay
Heated Oxygen Sensor (HO2S)
8 Sensor ground [Bank 1/ Sensor 2]
9 Accelerator Position Sensor (APS) 1 Accelerator Position Sensor (APS) 1
signal input
10 Sensor ground Accelerator Position Sensor (APS) 2
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11

Fuel Tank Pressure Sensor (FTPS)

12 Sensor ground

13 -

14 Throttle Position Sensor (TPS) 1 Throttle Position Sensor (TPS) 1
signal input

15 -

16 -

17 Fuel Level signal input Fuel Level Sender (FLS)

18 Sensor power (+5V) Accelerator Position Sensor (APS) 2

19 -

Rail Pressure Sensor (RPS)

20 Sensor power (+3V) AJC Pressure Transducer (APT)

21 -

22 Wiper switch signal input Wiper switch

23 -

24 Alternator PWM signal output Alternator

25 -

26 -

27 -

28 -

29 Ignition switch signal input

30 Heated Oxygen Sensor (HO2S) Haza:sdl ?é)é?]esr; rsze]nSOF (HO2S)
[Bank 1/ Sensor 2] signal input

31 Accelerator Position Sensor (APS) 2 Accelerator Position Sensor (APS) 2
signal input

32 Sensor ground Accelerator Position Sensor (APS) 1

33 -

34 -

35 Sensor ground Throttle Position Sensor (TPS)

36 Throttle Position Sensor (TPS) 2 Throttle Position Sensor (TPS) 2
signal input

37 -

38 -

39 Sensor power (+5V) Throttle Position Sensor (TPS) 1,2

40 Sensor power (+5V) Accelerator Position Sensor (APS) 1
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Manifold Absolute Pressure Sensor (MAPS)

41 Sensor power (+5V)
Fuel Tank Pressure Sensor (FTPS)
Camshaft Position Sensor (CMPS)
[Bank 1/ Intake]
42 +5V —
Sensor power (+5V) Camshaft Position Sensor (CMPS)
[Bank 1 / Exhaust]
43 AIC switch input A/C control module
44 AIC pressure switch AIC control module
45 AIC Pressure Transducer (APT) AIC Pressure Transducer (APT)
signal input
46 Vehicle speed signal input Vehicle Speed Sensor
47 -
48 -
49 -
50 Malfunction Indicator Lamp (MIL) Malfunction Indicator Lamp (MIL)
control output
51 -
Heated Oxygen Sensor
52 VS-/IP- (Common Ground for VS, IP) [Bank 1/Sensor 1]
Heated Oxygen Sensor
53 Rc/Rp (Pump Cell Voltage) [Bank 1/Sensor 1]
54 -
55 -
56 Ground Cruise Control Switch
57 -
58 Rail Pressure Sensor (RPS) Rail Pressure Sensor (RPS)
signal input
59 Cruise Control Switch Cruise Control Switch
signal input
60 Start signal input PDM module
61 LIN communication signal input Battery sensor
62 -
Other control module, Data Link Connector (DLC),
63 CAN [Low] Multi-Purpose Check Connector
Camshaft Position Sensor (CMPS)
64 Sensor ground [Bank 1 / Exhaust]
- Camshaft Position Sensor (CMPS) Camshaft Position Sensor (CMPS)
[Bank 1 / Exhaust] signal input [Bank 1/ Exhaust]
66 -
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67 Crankshaft P'ositio'n Sensor Crankshaft Position Sensor (CKPS)
(CKPS) [B] signal input

68 -

69 -

70 -

71 -

5.6.3.2 ECM Terminal And Input/Output signal [A/T]

EEpETE)
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Connector [EGGA-AG]
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Connector [EGGA-KG]

1 7
Connector [EGGA-AG]
Pin No. Description Connected to
Injector (Cylinder #1) . .
1 [High] control output Injector (Cylinder #1)
Injector (Cylinder #4) . .
2 [High] control output Injector (Cylinder #4)
Injector (Cylinder #2) . .
3 [High] control output Injector (Cylinder #2)
Injector (Cylinder #3) . .
4 [High] control output Injector (Cylinder #3)
5 -
6 -
7 Purge Control Solenoid Valve (PCSV) Purge Control Solenoid Valve (PCSV)
control output
8 Start relay control output Start relay
9 -
10 |-
Manifold Absolute Pressure Sensor (MAPS)
11 Sensor power (+5V) Fuel Tank Pressure Sensor (FTPS)
12 T_hrottlz_a Position Sensor (TPS) 1 Throttle Position Sensor (TPS) 1
signal input
13  |Sensor ground Engine Coolant Temperature Sensor (ECTS)
14 -
15 |Sensor power (+5V) Accelerator Position Sensor (APS) 2
16
17
18 |Sensor power (+5V) Throttle Position Sensor (TPS) 1,2
19 |Sensor power (+5V) Accelerator Position Sensor (APS) 1
20 |Ground Cruise control switch
21 |
22 |
23 |
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Heated Oxygen Sensor

Heated Oxygen Sensor

24 [Bank 1/Sensor 1] heater control output [Bank 1/Sensor 1]
o5 Heated Oxygen Sensor Heated Oxygen Sensor
[Bank 1/Sensor 2] heater control output [Bank 1/Sensor 2]
26 |
27 |
28 |
29 |
30 |A/C pressure switch signal input A/C pressure switch
31 |A/C switch signal input AJC switch
32 |Sensor ground Throttle Position Sensor (TPS) 1,2
33 |
34 l—igrr?;tlkianggts ttion Sensor (TPS) 2 Throttle Position Sensor (TPS) 2
35 |
36 |
37
38 |
39 |
40 |
Heated Oxygen Sensor
41  |Sensor ground (Bank 1/Se¥1950r 2]
42 |
43 |
44 |-
45 |-
46 |
47 |
48 |
49 |
50 |
51 A_Iternator PWM Alternator
signal output
52 |
53  |Brake switch signal input Brake switch
54 A_ccele_rator Position Sensor (APS) 1 Accelerator Position Sensor (APS) 1
signal input
55 Blower switch Max. signal input Heater & A/C control module
56 A_ccele_rator Position Sensor (APS) 2 Accelerator Position Sensor (APS) 2
signal input
57 |
58 |
59 |
60 Sensor ground Knock Sensor (KS)
61 |Knock Sensor (KS) signal input Knock Sensor (KS)
62 |Sensor ground Accelerator Position Sensor (APS) 1
63  [Sensor ground Accelerator Position Sensor (APS) 2
64 {Ejoe v?/;()c:ro(ri?/éllnglir[)ﬁtl) Injector (Cylinder #1)
65 {Ejoe Vi;(lro(ri?/gllng&:)ﬁ?) Injector (Cylinder #4)
66 {Ejoe v(\:liocro(ri?l(l)llng&rpﬁtz) Injector (Cylinder #2)
67 {Ejoevt\:liocro(ri?l(l)llng&rpﬁts) Injector (Cylinder #3)
68 |
69 |
70 |
71
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72

73 |

74 |

75

76 |

77 F.uel Tgnk Pressure Sensor (FTPS) Fuel Tank Pressure Sensor (FTPS)
signal input

78 Fuel Level Sender (FLS) signal input Fuel Level Sender (FLS)

79 |Cruise control switch signal Cruise control switch

80 |

8L |
Engine Coolant Temperature Sensor

82 |(ECTS) Engine Coolant Temperature Sensor (ECTS)
signal input

83  |VS-/IP- (Common Ground for VS, IP) Ei?ﬁigg%i? 1S]ensor

84  VS+ (NERNST Cell Voltage) FBza;Eilcs)’éﬁgsi? f]ensor

85 Fuel Pressure Control Valve (FPCV) Fuel Pressure Control Valve (FPCV)
[Low] control output

86 qul Pressure Control Valve (FPCV) Fuel Pressure Control Valve (FPCV)
[High] control output

87 |

88 |

89 |

0 |

91 |

92 |

93 |

94 |

95 |

9% |

97 |

98 |

99 |

100 |-

101 |-

102 |-

103 H_eateq Oxygen Sensor [Bank 1/Sensor 2] |Heated Oxygen Sensor
signal input [Bank 1/Sensor 2]

104 [Rc/Rp (Pump Cell Voltage) Ei?ﬁi/gggsi? 1S]ensor

105 |Rc (Compensative Resistance) Heated Oxygen Sensor

[Bank 1/Sensor 1]

35




Connector [EGGA-KG]

Zlon. Description Connected to
1 |ECM ground Chassis ground
2 |ECM ground Chassis ground
3 |Battery power (B+) Ignition switch
4 |ECM ground Chassis ground
5 |Battery power (B+) Ignition switch
6 |Battery power (B+) Main relay
7 Isensor ground Camshaft Position Sensor (CMPS)
[Bank 1 / Exhaust]
8 [Sensor ground Manifold Absolute Pressure Sensor (MAPS)
9 -
10 |Sensor ground Rail Pressure Sensor (RPS)
11 |-
12 |-
Camshaft Position Sensor (CMPS)
[Bank 1/ Intake]
13 |Sensor power (+5V) Camshaft Position Sensor (CMPS)
[Bank 1 / Exhaust]
14 |-
Rail Pressure Sensor (RPS)
15 [Sensor power (+5V) A/C Pressure Transducer (APT)
16 |Alternator COM signal output Alternator
17 |-
18 |-
19 |-
20 |Cooling fan relay [Low] control output Cooling fan relay
21 |
22 |ETC motor [-] control output ETC motor
23 |ETC motor [+] control output ETC motor
24 |-

25

Sensor ground

A/C Pressure Transducer (APT)

26

Manifold Absolute Pressure Sensor (MAPS)
signal input

Manifold Absolute Pressure Sensor (MAPS)

27

Rail Pressure Sensor (RPS)
signal input

Rail Pressure Sensor (RPS)

28

Intake Air Temperature Sensor (IATS)
signal input

Intake Air Temperature Sensor (IATS)

29

Electric load signal input [Defrost]<
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5.6.3.3 Circuit Diagram
5.6.3.3.1 Manual Trans

ECM

{Ri=) - Battery power (B

{TFii) - Battiry powar B+
[Eii1- EGM ground

[Ei# - ECM ground

EIL’;I ECH ground

EI,E‘EI_I - Dattery power (D)

[Fi4) - Battery powar B+

EI 1+ Balery power (B4}

[Fim3) - Main Fisday control aupul

[Fireaci - Fusl Pamg Relay control outpat OV immobilzsr)
H RizT) - Fuel Pamp Aelay conirol culpet (Wihout I=mobiiner)

[2) - igtion Cell {Cylinder 41} contral cutpan

E[-!T_I - lgnlion Codl [Cylinder #2) contral cutpan

E[‘Cﬂ] - lgrtion Coil [Cylinader #3) contral cutpat

BATTERY I
il
CHASSIS
GROUMD
IGNITICR
SWITCH Bl HELAY
et
FLEL PURF RELAY
FUEL
"'f"——" PLMF
= L
GooLicYLEy
] l;u"" 1 I 1
G COHL (5L &2
=K
IG COIL (G #5)
l—\n.. — 1
E o ST
I65 COIL (YL, #4) B
|_\£ 1 o i
’ I
COMDEMNSER Shinkd grourd
KIiL

EHE] - lgrition Codl [Cylindes Ad) contral clpan

IMMCBILIZER
COMTHEO. MOULALE

{1500 - Malluntion Indicator Lamg ]4IL) cantrol autput

T

IMMOBILIZER LAMP

[t - Imimcbikzar communistion ling

ALTERMATOR
COOLIMG FAN RELAY [HIGH]

COOLING FAN RELSY [LOW)

OTHER CONTROL MODLULE
- DT LIRIK COMNECTOR (DL
* MULTHPURPOSE CHECK CONMECTOR

BILILTI-FURCTICM SWITCH

@—h BATTERY POWER

El'l'.’] Immcbilizer Lamp control oupul

E[Sﬁ_'l - Elsuiric load sigral inpul [Defros]

E[H.] - Ceavalingy Fan Plaskay [High] conmtnel oulpul

Elb&l Coaling Fan Ralay [Low] coninol culpet

{ K550 - Cam [Highl

[

{TFiia) - Capd [Luw]
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ECM

MAPS & 18TS
2 [Ki44) - Sarsar power (+5V)
4
T E?E‘_l - Sersar ground
1
Eﬁl}} - Manioi] Abesolng Prees e Sancod {MAFS] signal inpial
3
{781 - Intihss Temperatute Seeor (1ATS) sgral ingut
ECTSE
el EL"M Engine Coolant Temperature Servsor signal input
2
IH=1 B Clustar
1
{Al74) - Sarsar ground
CMPS [B1/iN]
! Ed?}l - Sepsar power [+5Y)
D e @Bﬁ'j - Capnebealt Postion Sensar (CMPS) [Bank 1nlaks)]
2 aignal ingut
EH:E.] Sonsor ground
CMPS [E1EX]
D 3 EEL-J Camshah Fosilion Sensor [CMPE) [Bank WExhaust
2 migral ingrul
EHJ - Sepsar groumnd
CHPS
2
EB’H - Crankshalt Postion Sensor (CKPS) sared inpul
\j:DS ! {KIET) - Sarsar ground
KS
1
{AI5T) - Knick Sansar (KS| skonal inpul
2
[Al55 - Sersar groind
HOES [B1/51)
= MAIN REL&Y
I—\_|‘|_|'|_I £ [R5} - HOAS (B151) Healer sortrl autpul
E?d] - W5 (NERNST Casl Voltage)
H ! [Ris2) - WS-iP. (Commen Ground far 45 9
,Q" 2 {531 - FePyo (Pumgs Cell Volages)
L {Ki7s) - Fe iGomparsalive Reslstance)
MO (B
B AN RELAY
4
{R120) - Hoaled Osoggen Sensor (HOZS) [Bank 1/5ansr 2]
P Heater condrol ouiput
@:3::-3 - Mealed Caoygesn Sensor (OS] [Bank 1/5smaor 2|
i sgnal inpun
EB& - Sansar ground
HPS
1 [0 - Sanzcr power [=5W)
]
{Fi78) - Sansoe grownd
7
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1B 548} - Aail Prossure Scrsor (RFE) signal inpa




ECM

Eﬂ};ﬂﬂj- Sensor power [+5Y)

{(Ramy - Accslamlor Posiion Sersor [APS] 1 skanal input
(323 - Sensor ground

{TFi10) - Sensor powes (15V)

{313 - Avcalarator Position Sersor (APS) 7 skgnal input

{ Rt - Sansar ground

[THi#1] - Sereanr power {+5V)

E[El - Serpaor ground

Eﬁsl Funl Tank Pressure Sonsor (FTFE) signal input

EIG:EUJ Sonsor power [+54)

APE
AFS1 4
2
5
— — — — |1
AFSE
L
FTRS
1
2
a
AP1T
3
1
2

{ Fi77) - Sansar ground

BAAKE SWITCH
3

{Fias)- AT P Transducar (AFT) signal input

{45 - Brakn Switch 2 signal inpa [Teat)

4
15 ] ———— ,
HATTERY [ <M—" | & o

[0 - Brake Switch 1 signal inpt [Light]

AHSESP CONTROL MODULE
CLUTCH SWITCH

[ TR - ek apead signal inpa

J___J‘""-“

BATIERY SENSOH

{Cay55) - Clulch Switch signal input

{TFiE1) - LIN Communication skgnal input

POMMODULE -+

A0 COMPRESS0H RELAY

{#iB0 - Start signal inpa

EME'J:- AL compressor ralay control oulput

{61} - LIN Cammunication sinal inpit

CRUISE COMTROL SWITCH

3

&

{347} - Supply power (+5W)

WIPER SWITCH

[ Fisa) - Ground

{ Wiy - Wiper switch signal input

ALTERMATOR |:

{C4sT) - Abmator CORT

&

FLE

—

EK-:M:- - Absrmalor FHY

Warsbie
rasislans

Chumster

Haltary (=1 (el '—

Caroind é

{Ei17) - Fussl Leved Sandar (FLE) skl ingid

HEATER CONTROL MOCLULE

{ Wiy - A switch input

{CAyady - AN prassurs suitch

'y

{ A0} - Blowar swich Mas, sigan] npar

WHEEL SPEED SENS0R I:

{C4a1) - Whoo! Specd Sersor 8] signal npat

{Ca) - Winaal Spesd Sansor (4] signal inpot
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ETC MODLLE

ECM

ED:H'J:- Sonsor power (<5Y)

ST
3
L

Eb:l-!:- Throtile Postion Sensar (TPS) 1 signal input

E::'dh:- Sonsor ground

aw

P52

ETC MOTOR

Eﬂ:'&ﬁ:l - Thicitks Poslion Sensar (TRS) 2 signal inpul

@)

{ {50} - ETC Matar [«] conitrnl autpul

x

INJECTOR

{36} - ETC Mator [-] sontral aulpul

&

{817} - Injuctor (Cylinder £1) [High] conrol output

{7433} - Injector (Clirecbor #1) [Low] contiol supu

INJECTOR &2

S

{TR418) - Injector [Cliocbar 82) [High] ecntd oulput

INJECTOR &5

{243} - Infoctor (Cylinder 42) [Law] conind oulpu

{814+ Injector (Cylinder 43 [High] conrml output

&

IMUECTOI 84

{A418) - Infactor (Cylincar 833 [Low] caninol supu

&

{78425 - Infacker (Cylinckar 84) [High] contml autpu

TR} - Injectcr (Sylickor #4) [Law] conired culpu

POEY

&

OCY [B1IN]

{F472} - Punga Canlrel Solanakd Valua [PESY) conlral curpd

5

DOV [BEX]

{6 - CANT il Gantrl (D) [Bank 1]
eanired output

5

WIS

= L, 5, "
{R15) - GVWT CHl Gantrol [2GY) [Bank 1Exhaus]
paontrel output

5

FPRY

= Mall BELAY
1
2

= MalN RELAY
1
2

# Mall BELAY
2
1

= MalN RELAY

{60 - Variable Intake Sohenoid (VI5) Yabe commol oupol

&

{ A4} - Fued Presaure Pegubstor Vabes [Highl contral cupul

[ Aian) - Fusd Pressure Flegulsior Valse [Low] control aulpui

cow

5

{Fi{a7) - Ganistor Closa Vakm (GCW) contral cutput
[Withoul memckilizer]

—
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5.6.3.3.2 Automatic Trans

ECM

I {5t - Battary powser 4]
{#0i3) - Batlary powser (B4

{1} - ECM ground

i { ¥} - ECM ground

CHASSIS =,
GRCUND LFid) - ECM ground
_@ Eﬁa}-ﬂnhawmr&l
IGHITION MAIN RELAY [¥0lA) - Batlary powser )

[Fo{50) - Main Fialay control cutpn

SWITCH —-—-%"' [¥G[75) - Ballury pover (84
i

FUEL PLMF BELAY

Sefete Futl pump
:'—g'j [ { K51} - Fusl Fump Felay control suput (Wih Immoblizer)
—E‘d )+ Fuel Pump Relay control ouput [Wihoul immobiizer)

& GO YL, #1)

|—u.1., : : ____________________ + {His7) - lgnition Ced (Cylinder $1) control oup
LT
15 COIL (CYL. #2)
H IFan -
o e —_— 1 LK) - Ignitien Godl (Cylinder 2] conired culput
LT
I05% ST (LT #)
; {Ri ) - tgnition Coil iGyindar #3) contred sulput
L
165 SO (L. &4)
____________________ 4
l—u..,._ ; : ____________________ + {¥i74) - Igriticn Coil (Cyindor £4) conircd culput
2
COMBENSER r—
- SRaAT KEY CONTROL MODULE
{Fi61] - Immubiizer Comemurication ne
D——h Fower
# Ground
IMMOBILIZER LaMP
E {Ei54) - Immohitzer Lamp conircd cutpa
% Baitary powar (H+)
ML
E {Eiaa) - Makunction Inciatien Lamg [RIL conircd nupul
[ Baitary power (B4}
+ EE'JII- Gt
CRUISE CONTROL SWITCH —
- 12478 - Crubsa canlrol seftch signal

STAHTEH SWITOH % { FiAT} - Startar conircd ssitch signal input

STaRTER RELAY +

{71} - Starter relay comrol output
{3} - Engine speed signal aulpul
{51} - Abamater (FH)

SMART KEY CONTROL MODULE *

ALTERMAITIR -

ALTERMATOR +
COCLURMG FAN RELAY [HIGH] %

{¥{15) - Abemator PAWMA signal output (COM)
{ {6} - Cooling tan reay [High) comml sutput

COOLIRG Fa RELAY [LOW] *

{ Fjam - Cooling tan neay [Low] cantiol sulpat
{HiB - CAM [High]

- ENSTA, LMK COMMNE CTOR L)

COTHER CONTROL MODULE |: -
+ MULTFPURPOSE CHECK COMNECTOR

FOWER STEERIMG SWITCH -

{77} - Cam [Low)

HEAL LAKF SWITCH b

{ W5 - Elecciric: Liad signal inpul

[ Fiam - Elactric: Load signal input

DEFROST SWITCH +
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{Wijam) - Eleciric Luad signal inpul




MAPS & IAT5 ECM

{AT11) - Sansor powar +5%)

{THilE: - Sansor gound

{HiIzE) - Marilnkd Absolida Pressurs Sansar (MAPS]
signal ingul
E?E‘_l - Iriii.u Temperalurs Ssrpor [IATS) siprl inpul

EH:?] Engine Coclant Termperaturs Sensor signal inpul

iz N

B Clustar

{115 - Sansor ground

CHPS Bk

Em - Sepaor powesr (5%

{ Kt - Camebestt Posiion Seresor (CMPS) [Bari 1ntake]
signal ingua
{ian) - Sersor ground

-

CMPE [B1EX]

{47 - Camehesit Pusion Seresor (CMPS) [Bark 1/ Esdhaus]
2 signal ingiut
{Ei71- Sersor graund

<

CHPS
2 [F - . .
{ K79} - Crankshatt Fostion Sansor (CKPS] 4] sigral input
L]] ! {Wive: - Crankshatt Posison Sonsor {CKPS) (B sgral inpu
H 5
kS
1
[(Al1) - Kook Saneor (KS) akgna input
|- -
L AlED Sensor ground
HoZS BIST
* MAIN RELAY
& . . .
{Afz4) - HO2S (B1/51) Heater comd ouput
2
7 [(R14) - Ve (MEFINST Col Vihtage)
1
D {51 - 5P {Commcn Ground bor V& IF)
El {Al104) - ReFp (Pump Cal Voage)
£ E“}‘.ﬂ Rz iCompersalive Fesistano |
HOEE (BT
B MAIN RELAY

{Al2%) - Hoated Creygon Sensor (HOES) |Bank 15ensor 2)
. Hiatr comid cuig
{ AL105) - Healed Corgen Sensor (HORS) [Bank 150ms 2]

shgral Inpue
{Afa1) - Sarsor ground

5

APs

{15} - Sansorpowar |51

{10 - Sansor ground

v

EE]‘:- - Rail Prassigs Sansor [APS] sgral gl
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aPS

ARG

ECM

{2

=

{254

LLN T R B ]

P
{Bisz)

{airs
[aise

AP
1
=)

T

{Cai1)

{Kiaz

{airn

s

FTPS
1
"
2

&

BRAKE SWITCH

gl

[Ejaay

{aiEm

IG5 O 1,
BATTEFY | +M——t—t—a *

{ iac)

AESNVDD CONTROL MOCLULE -«

{ Kisy

BATTERY BEMSOR -

FLS

{Kis2)

Batigry (B+) b
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Sonsar power [+4Y)
- Aigabarator Posilion Senser [APS) 1 signal inpul
Sonsar ground

- BANSOT power [+5V]
- Aixcabarator Peciiion Sensor (APS) 2 aignal input
- Sanaor graund

- Bargol powar {+5V)
- Saraor ground
Fuel Tank Pressure Sensor (FTPS) signal mpad

- Bansar powsr (+5Y)

- Sansar ground

- WG Prasaurs Trarsducs: (APTh aigral inpul

- Braki Switch 2 signal inpa [Tear]
Brakn Switch 1 signal inpat [Light)

- Wehicle speed signal mpd

LIM Communication signal input

- Fusl Leysl Sender (FLS) igral inpul




ETC MODULE

ECM

{18 - Bansce power [+5v)

{ TPS1

[Af12) - Throttle Position Sensee (TPS] 1 sl input

[A037) - Sansce ground

—

oy

TPs2

ETC MOTOR

| Ai34] - Thieitle Pasitian Sanscr (TRES] 2 signal input

®

{3 - ETC Mhotor [ o] cantral catput

—

]
:

[Fiz2) - ETC Motor |- contral cugun

=

e

A1) - Injeclor [Cylinder #1) [High] coniea | oulgu

:
5
!

[t} - Injector (Cylindes a1} [Low] comrol outpul
—

&

{2} - Injector {Crylinder #2) [High] conteo | cuton

—

:
5
8

{0581 - Infector [Cylincker 82) [Low] control utput

—,

g

4] - Injeciod [Cylinder A3 [High] conten| o

:
B
E

{AT) - Injector (Cylinder 43 [Low] control outpul

[A2) - Inector {Cylinder a2} [High] contral cuiu

[Ag65) - Wnpector (Cylinder ad [Low] sontmol outpul

2B

{7} - Pums Contmi Salencid Watve (PESY) conirol oulpa

{Fif5t1 - CYNT O Contrl (0C) [Bark 1nkske]
contrnl oanpud

[t - ST O Contrl [C0V) [Bank 1Exhaus]
conirol outpul

{Eias) - variahk Imaks Solnekd (V15) Yaka contml autpl

{FE37) - Canister Cloes Vibss [GOV) contradl outpa
[Wihca imimcbilizar]
H{Fi511 - Canister Class Vabes GOV canirol oulput
[With immaetikzar]

B FAIN HELAY
GV [BUIM]
1
2
E : - Malh RELAY
oo [BUEX]
1
E ?
B MAIN HELAY
Y=
2
1
E : I Ml RELaY
Gy
1
E : £ p MAIN RELAY
FPRY
2

{288) - Fusl Prassurs Reguiatcs Vake [High] conircl outp
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{085) - Fusl Prassuns Reguiator Vake [Low] contml cuput




5.6.3.4 Removal

NOTICE
When replacing the ECM, the vehicle equipped with immobilizer must be performed the procedure as below.
[In the case of installing used ECM]

1.Perform "Neutral mode" procedure with GDS. (Refer to "Immobilizer” in BE group)

2.Insert the key and turn it to the IGN ON and OFF position.
Then the ECM key register process is completed automatically.
[In the case of installing new ECM]

-Insert the key and turn it to the IGN ON and OFF position.

Then the ECM key register process is completed automatically.
1.Turn ignition switch OFF and disconnect the negative (-) battery cable.
2.Disconnect the ECM Connector (A).

3.Remove the battery (Refer to "Charging System" in EM group).
4.Remove the mounting bolts and nut, and then remove the ECM bracket assembly (A).

&,

e ﬁ
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5.6.3.5 Installation

NOTICE
When replacing the ECM, the vehicle equipped with immobilizer must be performed the procedure as below.
[In the case of installing used ECM]
1.Perform "Neutral mode" procedure with GDS. (Refer to "Immobilizer” in BE group)
2.Insert the key and turn it to the IGN ON and OFF position.
Then the ECM key register process is completed automatically.
[In the case of installing new ECM]
-Insert the key and turn it to the IGN ON and OFF position.
Then the ECM key register process is completed automatically.
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 Ib-ft)
ECM bracket installation bolt:
9.8 ~11.8 N.m (1.0 ~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)

5.6.3.6 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, make sure there were no
DTC's before swapping the ECM with a new one, and then check the vehicle again. If DTC's were
found, examine this first before swapping 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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5.6.4 ETC (Electronic Throttle Control) System
5.6.4.1 Description

The Electronic Throttle Control (ETC) System consists of a throttle body with an integrated control
motor and throttle position sensor (TPS). Instead of the traditional throttle cable, an Accelerator Position
Sensor (APS) is used to receive driver input. The ECM uses the APS signal to calculate the target throttle
angle; the position of the throttle is then adjusted via ECM control of the ETC motor. The TPS signal is
used to provide feedback regarding throttle position to the ECM. Using ETC, precise control over throttle
position is possible; the need for external cruise control modules/cables is eliminated.

ETC Modula

2
1. Dry bearing 5. Magnet
2. DC motor 6. Hall IC
3. Non-contact hall sensor 7. Yoke
4. Gear 8. Stator
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5.6.4.2 Schematic Diagram

Motor Operation Signal
ECM

Power

TPS 1
Supply
(+5V) TPS 2

ETC Module

k.

L L)
Throttle Throttle Position
Valve Sensor (TPS)
Gear Housing v

ETC Mator

5.6.4.3 Fail-Safe Mode

Item Fail-Safe
ETC Motor Throttle valve stuck at 7°
TPS 1 fault ECM looks at TPS2
S TPS 2 fault ECM looks at TPS1
TPS 1,2 fault Throttle valve stuck at 7°
APS 1 fault ECM looks at APS 2
APS APS 2 fault ECM looks at APS 1
APS 1,2 fault Engine idle state

NOTICE
When throttle value is stuck at 7°, engine speed is limited at below 1,500rpm
and vehicle speed at maximum 40 ~ 50 km/h (25 ~ 31 mph)

5.6.4.4 Specification
5.6.4.4.1 [Throttle Position Sensor (TPS)]

Throttle Output Voltage (V) Throttle Output Voltage (V)

angle(®) TPS1 TPS2 angle(®) TPS1 TPS2
0 0.5 4.5 70 3.69 1.32
10 0.96 4.05 80 4.14 0.86
20 141 3.59 90 4.6 0.41
30 1.87 3.14 98 4.65 0.35
40 2.32 2.68 C.T (0) 0.5 4.5
50 2.78 2.23 W.O.T (86) 4.41 0.59
60 3.23 1.77

[TPE Characteristic Graph]
Machanical
Operation Angle ") Stop Positian
Full Clase 86 98 ¢
i S T
=4
=36
=3
-25
-2
-15
=1

b |-05
-10 0 10 20 30 40 50 60 7O BO 9-01-3[?
Throtike Angle {7}

TPS (%)
oo 85533888

Qutput Volage (V)

5.6.4.4.2 [ETC Motor]

Iltem Specification
Coil Resistance (Q) 0.3 ~100 [20°C(68°F)]
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5.6.4.5 Circuit Diagram

5.6.4.5.1 Manual Transmision

[Circuit Diagram]
ETC Module (CGG22-2)

5

ECM (EGGM-KG)

[Connection Information)

EQ - Sansor Power (+5V)

[14 - TPS 1 Signal

L]
i
TPSA1

E& - Sensor Ground

[36 - TPS 2 Signal

4
i
TPS 2

ETC Motor 2

Terminal Connected to Function
1 ECM EGGM-AG (35) ETC Motor [-] Canltrol
2 ECM EGGM-AG (50) ETC Motor [+] Control
3 ECM EGGM-KG (35) Sensor Ground
4 ECM EGEM-KG (36) TPS 2 Signal
5 ECM EGGM-KG (30) Sensor Power (+6V)
& ECM EGGM-KG (14) TPS 1 Signal

ECM (EGGM-AG)

[50 - ETC Motor [+] Control

[Hamess Connector]

CGG22-2
ETC Module

[35 - ETC Motor [] Control
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5.6.4.5.2 Automatic Transmision

[Circuit Diagram) [Connection Information]

ETC Module (EGG22-1) ECM (EGGA-AG)
5 Terminal Connectad to Funetion
-
(18 - Sensor Power (+5V) 1 ECM EGGA-KG (22) ETC Motor [-] Control
z ECM EGGA-KS (23 ETC Motor [+] Control
o 6 f2 . TPS 1 Signal 23) [+
TPS 1 X 3 ECM EGGA-AG (32) Sensor Ground
[32 - Sensor Ground 4 ECM EGGA-AG (34) TPS 2 Signal
[ ECM EGGA-AG (18) Sensor Power (+5V)
& ECM EGGA-AG (12) TPS 1 Signal
G 4 [34 - TPS 2 Signal
TPS 2
ECM [EGGA-KG)
ETC Motor 2 -
[23 - ETC Motor [+] Contral
1 =
{22 - ETC Meator [-] Control

[Harness Connector]

[we]na]av]as[as] a4 [nalae [ar]a] 7 7a]77] 7] 75)
3| [re]7r [ 1] es] el ev [l enea]ea se] e [en] o[ 2a]

[l [

[:]:]

- -|=E|54|=_|52|=-1|=o|4~3|¢a|¢r|eu|45|44|¢3|d‘|4 |

[ ][]

=

4[: ¢'§- [T G B | L2 (30| 20 ) 2] AT | 26| 26| 2 ]
o| a0 19| 18|17 |16 {1s] 14 53 iz |11 e| o | 8

L[]

EGGA-KG

EGG22-1
ETC Module

|m|ﬁ;'||=||m~|=~u[=.a=..[=.r]!.a]=.'.|r.4|m|=’|q|[w:-[qs:]m]4r| . ﬂ . .

0 3 3 T ) ) R ED E R
(21 [za vesaf vi] ve]ve 4] 1o s 11]ro[a Ja] 7 [e e ] [ 4 ]

alalals
EIEIE

EGGA-AG
ECM

5.6.4.6 Inspection

Throttle Position Sensor (TPS)
1. Connect the GDS on the Data Link Connector (DLC).

2. Start the engine and measure the output voltage of TPS 1 and 2 at C.T. and W.O.T.

Specification: Refer to “Specification”

ETC Motor

1. Turn the ignition switch OFF.

2. Disconnect the ETC module connector.

3. Measure resistance between the ETC module terminals 1 and 2.
4. Check that the resistance is within the specification.
Specification: Refer to “Specification”
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N

5.6.4.7 Removal

Turn the ignition switch OFF and disconnect the battery negative (-) cable.
Remove the resonator and the air intake hose (Refer to “Intake And Exhaust System” in EM group).
Disconnect the ETC module connector (A).

Disconnect the coolant hoses (A).

O

Remove the installation bolts, and then remove the ETC module (A) from the engine.
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5.6.4.8 Installation

CAUTION
«Install the component with the specified torques.

*Note that internal damage may occur when the component is dropped. If the component has been dropped, inspect
before installing

Installation is reverse of removal.

Electronic throttle body Installation bolt: 9.8 ~ 11.8 N.m (1.0 ~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)
5.6.4.9 Adjustment

ETC module learning procedure

When installing new ETC module or re-installing it, ETC module learning procedure must be performed.

1. Hold the ignition key or the start button at the IG ON position during 5 seconds.
2. Turn ignition swich OFF and then start the engine.

CAUTION

DTC codes (P0638, P2110) might be displayed if ETC module learning procedure does not performed
after replacing ETC module.
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5.6.5 Manifold Absolute Pressure Sensor (MAPS)
5.6.5.1 Description

Manifold Absolute Pressure Sensor (MAPS) is a speed-density type sensor and is installed on the surge
tank. It senses absolute pressure of the surge tank and transfers the analog signal proportional to the
pressure to the ECM. By using this signal, the ECM calculates the intake air quantity and engine speed.
The MAPS consists of a piezo-electric element and a hybrid IC amplifying the element output signal. The
element is silicon diaphragm type and adapts pressure sensitive variable resistor effect of semi-conductor.
Because 100% vacuum and the manifold pressure apply to both sides of the sensor respectively, this
sensor can output analog signal by using the silicon variation proportional to pressure change.

©

&
5.6.5.2 Specification
Pressure [kPa (kgf/cm?, psi)] Output Voltage (V)
20.0 (0.20, 2.9) 0.79
46.7 (0.47, 6.77) 1.84
101.3 (1.03, 14.7) 4.0
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o
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5.6.5.3 Signal Waveform
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5.6.5.4 Circuit Diagram
Manual Transmission

[Circuit Diagram]

[Connection Information]

MAPS & IATS (EGG25) ECM (EGGM-KG)
2 E_I - Sensor Power (+5V) Terminal Connected to Function
1 ECM EGGM-KG (&0) MAFS Signal
Ve - [78 - Sensor Ground
L£S - Sensor Laroun 2 ECM EGGM-KG (41)| Sensor Power {(+5V)
L ! Eﬂ - MAPS Signal 3 ECM EGGM-KG (79) IATS Signal
3 !
Eg - IATS Signal 4 ECM EGGM-KG (78) Sensor Ground
[Hamess Connector] _
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Automatic Transmission
[Circuit Diagram) [Connection Information)
MAPS & |ATS (EGG25) ECM (EGGA-AG)
9 " "
E1 - Sensor Pawer (+5V) Terminal Connected to Function
1 ECM EGGAKG (26) MAPS Signal
ECM (EGGA-KG) 2 ECM EGGA-AG (11) | Sensor Power (+5V)
4 [8 - Sensor Ground 3 ECM EGGA-KG (28) IATS Signal
? 1 4 ECM EGGA-KG (8) Sansgor Ground
[26 - maPS signal
3
{28-1aTS Signal
[Harmess Connector]
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5.6.5.5 Inspection
1.Connect the GDS on the Data Link Connector (DLC).
2.Measure the output voltage of the MAPS at idle and IG ON.
Specification: Refer to "Specification”
5.6.5.6 Removal
1.Turn the ignition switch OFF and disconnect the battery negative (-) cable.
2.Disconnect the manifold absolute pressure sensor connector (A).
3.Remove the installation bolt (B), and then remove the sensor from the surge tank.

5.6.5.7 Installation

CAUTION

* Install the component with the specified torques.

* Note that internal damage may occur when the component is dropped. If the component has been
dropped, inspect before installing.

CAUTION

* Insert the sensor in the installation hole and be careful not to damage

1.Installation is reverse of removal.

Manifold absolute pressure sensor installation bolt; 9.8 ~ 11.8 N.m (1.0 ~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)

5.6.6 Intake Air Temperature Sensor (IATS)

5.6.6.1 Description

Intake Air Temperature Sensor (IATS) is included inside Manifold Absolute Pressure Sensor and
detects the intake air temperature.

To calculate precise air quantity, correction of the air temperature is needed because air density varies
according to the temperature. So the ECM uses not only MAPS signal but also IATS signal.

This sensor has a Negative Temperature Coefficient (NTC) Thermister and it's resistance changes in
reverse proportion to the temperature.
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5.6.6.2 Specification

Temperature Resistance (kQ)

oc °F

-40 -40 40.93 ~ 48.35
20 2 13.89 ~ 16.03
0 32 5.38 ~ 6.09
10 50 3.48~3.90
20 68 2.31~ 257
20 104 1.08~1.21
50 122 1.56 ~ 1.74
60 140 0.54 ~ 0.62
80 176 0.29~0.34

5.6.6.3 Circuit Diagram

Manual Transmission

[Circuit Diagram]

[Connection Information]

MAPS & IATS (EGG25) ECM (EGGM-KG)
2 E_I - Sensor Power (+5V) Terminal Connected to Function
1 ECM EGGM-KG (80) MAPS Signal
Ve 4 [78 - Sensor Ground
LIS - Sensor laroun 2 ECM EGGM-KG (41) | Sensor Power (+5V)
[ ! [80 - MAPS Signal 3 ECM EGGM-KG (79) IATS Signal
a 4 ECM EGGM-KG (78 S Ground
[7a - IATS Signal (7e) Ensor Sy
[Hamess Connector] ~
E|5
413
211

EGG25
MAPS & IATS

L B L e
A5 |44 [a a2 a1 140

53|52 |51 |S0[49)48 147 (45
| S | B B[ 2 |

| 2 (2| 2 26 (26 [ | 22 2 |20 19 1@ 1718
I IEREa e re |54 13121
I
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Automatic Transmision

[Circuit Diagram] [Connection Information]
MAPS & |ATS (EGG25) ECM (EGGA-AG)
2 E1 - Sensor Power (+5V) Terminal Connected to Function
1 ECM EGGA-KG (26) MAPS Signal
ECM (EGGA-KG) 2 ECM EGGA-AG (11) | Sensor Power (+5V)
4 E - Sansor Ground 3 ECM EGGA-KG (28) IATS Signal
? 1 = 4 ECM EGGA-KG (8) Sansor Ground

126 - MAPS Signal

5
|£B - 1ATS Signal

[Hamess Connector]
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5.6.6.4 Inspection

1.Turn the ignition switch OFF.

2.Disconnect the IATS connector.

3.Measure resistance between the IATS terminals 3 and 4.
4.Check that the resistance is within the specification.

Specification: Refer to “Specification”

5.6.7 Engine Coolant Temperature Sensor (ECTS)

5.6.7.1 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 that changes resistance with the

temperature.

The electrical resistance of the ECTS decreases as the temperature increases, and increases as the temperature
decreases. The reference +5V 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.

| (,_,..Turmmal
e

- Packing [Rubbar)

|- Body

L {4 Thermistor
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5.6.7.2 Specification

Temperature Resistance (kQ)
°C °F
-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

5.6.7.3 Circuit Diagram

[Circuit Diagram]

ECTS (EGG11)

3

Manual Transmission

[Connection Information)

ECM (EGGM-AG)

'#—IE—Q—E Cluster

4

{23 - ECTS signal

[Harmess Connector]

EGG11
ECTS

{24 - sensor ground

Terminal Connected to Function
1 ECM EGGM-AG (24) Sensor ground
2 Cluster -
3 ECM EGGM-AG (23) ECTS signal
eirirdesleiResleci ekl ek ] ||
I T I 3

30| FR[F8|FT |FE |75 FRER1EapapnTe
1S4 I3iF(1p|a B |7 |6 |5 (#3221
Il I

EGGM-AG
ECM
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Automatic Transmision

[Circuit Diagram) [Connection Infarmation)
ECTS (EGG11) ECM (EGGA-AG)
1 M52 . ECTS sianal Terminal Connected to Function
L2 ana 1 ECM EGGA-AG (13)|  Sensor ground
I@—a—h Cluster 2 Cluster -
: EE- - Sensor ground 3 ECM EGGA-AG (82) ECTS signal

[Hamess Connector]

m m g6 a2 |7 [8a[asas | asez] a1 a] ra]re] rr[va]7s
72 |71|70|6a [sa|a7 | as| a5| 64 e3] 52| a1 60 |a] 5

E .[Eﬂ]%ﬁ]‘ﬁ]:«lﬁl|'i"||4§I|4H[4?[4F[4=.]44]41|:.:-]¢1| - EGGA-KG
39| a7 | 26| as[aa|ua 9z 31| a0 [ou] au]ar | o |2e [a
|*;_-12<]1n 1817 16|16 raiafsa | nofw) o (a7

57| [ee] [es] [&4]

EGG11 [a]ea]e1[ea] 6e [on a7 ] 6a 6 [ 6a[se[s [sa e an]a7] [4&] [46] [44] EGGA-AG
E [4=]a1] 2] z=]=aar[as]as[aa za[za]a1[s 2a]za]2e]ze] [2=] [=4]
[21]z[1e]1a]ir[ia]is] el e[ e [ia] o o [r [ele] [ o] [2] [2] [ ]
ECM

5.6.7.4 Inspection
1.Turn the ignition switch OFF.
2.Remove the ECTS (Refer to "Removal").
3.After immersing the thermistor of the sensor into engine coolant, measure resistance between the ECTS
terminals 3 and 4.
4.Check that the resistance is within the specification.
Specification: Refer to “Specification”

5.6.7.5 Removal

1.Turn the ignition switch OFF and disconnect the battery negative (-) cable.
2.Disconnect the engine coolant temperature sensor connector (A).

3.Supplement the engine coolant (Refer to “Cooling System” in EM group).
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5.6.8 Crankshaft Position Sensor (CKPS)
5.6.8.1 Description
Crankshaft Position Sensor (CKPS) detects the crankshaft position and is one of the most important sensors of the
engine control system. If there is no CKPS signal input, the engine may stop because of CKPS signal missing.
This sensor is installed in ladder frame 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).

Gonpectar

5.6.8.2 Specification

Iltem Specification
Coil Resistance (Q) 774 ~ 946 [20°C (68°F)]

5.6.8.3 Waveform

These examples shows a typical Crankshaft Position Sensor(CkPS) and Camshaft Position Sensor(CMPS)
waveform at idle. The PCM controls the injection and ignition timing by using these signals.

Generally CkPS signal is used to detect the piston's position and CMPS signal is used to detect the Top Dead
Center of each cylinder.
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5.6.8.4 Circuit Diagram
Manual Transmission
[Circuit Diagram) [Conection Information)
CKPS (EGG14) ECM (EGGM-KG)
q Terminal Conected to Function
ET - Sensor ground 1 ECM EGGM-KG (67) Sensor ground
5 2 ECM EGGM-KG (89) CKPS Signal
\—lu }S [89 . cKPs signal

[Hamess Connector]
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Automatic Transmision

[Circuit Diagram] [Conection Information)]
CKPS (EGG14) ECM (EGGA-KG)
; Terminal Conected to Function
Eﬂ - Sensor ground 1 ECM EGGA-KG (78) Sensor ground
5 2 ECM EGGA-KG (79) CKPS Signal
L [7a. ckpPs signal
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5.6.8.5 Inspection
1.Check signal waveform of CKPS and CMPS using a GDS.
Specification: Refer to “Waveform”

5.6.8.6 Removal

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

2.Disconnect the crankshaft position sensor connector (A) and remove the sensor (B) after removing the
installation bolt.

5.6.8.7 Installation

CAUTION
eInstall the component with the specified torques.
*Note that internal damage may occur when the component is dropped. If the component has been
dropped, inspect before installing.
*Apply the engine oil to the O-ring.
*Insert the sensor in the installation hole and be careful not to damage.
l.Installation is reverse of removal.
Crankshaft position sensor installation bolt: 7.8 ~ 11.8 N.m (0.8 ~ 1.2 kgf.m, 5.8 ~ 8.7 Ib-ft)

5.6.9 Camshaft Position Sensor (CMPS)
5.6.9.1 Description

Camshaft Position Sensor (CMPS) is a hall sensor and detects the camshaft position by using a hall
element.
It is related with Crankshaft Position Sensor (CKPS) and detects the piston position of each cylinder which
the CKPS can't detect.
The CMPS is installed on engine head cover and uses a target wheel installed on the camshaft. The Cam
Position sensor is a hall-effect type sensor. As the target wheel passes the Hall sensor, the magnetic field
changes in the sensor. The sensor then switches a signal which creates a square wave.
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5.6.9.2 Wave Form
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5.6.9.3 Circuit Diagram
MANUAL TRANSMISSION

[Circuit Diagram]

CMPS [B1/IN]
(EGG13-1) ECM (EGGM-KG)
L {42 - Sensor power (+5V)
+— [B7 - CMPS [B1/IN] Signal
2
'@ﬁ - Sensor Ground
CMPS [B1/EX]
{EGG13-2)
1
a &
l [65 - CMPS [B1/EX] Signal
Z {64 - Sensor Ground

[Harness Connector]

[Connection Infarmation]

CMPS [B1/IN] (EGG13-1)
Terminal Connected to Function
1 Main Relay Battery Power {B+)
2 ECM EGGM-KG (86) Sensor Ground
3 ECM EGGM-KG (87) CMPS [B1/IN] Signal
CMPS [B1/EX] (EGG13-2)
Terminal Connected to Function
1 Main Relay Battery Power {B+)
2 ECM EGGM-KG (64) Sensor Ground
3 ECM EGGM-KG (68) CMPS [B1/EX] Signal

[2]1]

EGG131
CMPS [B1/IN]

EGG13-2
CMPS [BI/EX]

|0 D ) e ) ) e el
P ) e e N T ) ) e ) 2 e
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AUTOMATIC TRANSMISSION
[Circuit Diagram]

CMPS [B1/IN] ECM (EGGA-KG)

[shalahznolalalrlels]alalz]1]
1

EGGM-AG
ECM

[Connection Information]

CMPS [B1/IN] (EGG13-1)

(EGG13-1)
[13 - Sensor power (+5V)
N 3 {66 - CMPS [B1/IN] Signal
2 {80 - Sensor Ground
CMPS [BI/EX]
(EGG132)
47 - CMPS [B1/EX] Signal
g {4 g
2 7 - Sensor Ground

Terminal Connected to Function
1 Main Relay Battery Power (B+)
2 ECM EGGA-KG (B0} Sensor Ground
3 ECM EGGA-KG (66) CMPS [B1/IN] Signal

CMPS [BVEX] (EGG13-2)

Terminal Connected to Function
1 Main Relay Battery Power (B+)
2 ECM EGGA-KG (T} Sensor Ground
3 ECM EGGA-KG (47) CMPS [B1/EX] Signal
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5.6.9.4 Inspection
1.Check the signal waveform of the CMPS and CKPS using the GDS.
Specification: Refer to “Wave Form”
5.6.9.5 Removal
CAUTION
* DON'T remove the camshaft position sensor while the engine is running or right after engine is turned off. The
part and engine oil is hot and can cause burns.
[Bank 1/ Intake]
1.Turn the ignition switch OFF and disconnect the battery negative (-) cable.
2.Disconnect the camshaft position sensor connector (A).
3.Remove the installation bolt (B), and then remove the sensor.
B

r
rd

/
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. ¢ P —
i
_." i
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4

A

[Bank 1/ Exhaust]

1.Turn the ignition switch OFF and disconnect the battery negative (-) cable.
2.Disconnect the camshaft position sensor connector (A).

3.Remove the hanger and the protector.

4.Remove the installation bolt (B), and then remove the sensor.

5.6.9.6 Installation
CAUTION

* Install the component with the specified torques.

* Note that internal damage may occur when the component is dropped. If the component has been
dropped, inspect before installing.

» Apply the engine oil to the O-ring.

eInsert the sensor in the installation hole and be careful not to damage.

*Be careful not to damage the sensor housing and the connector.

*Be careful not to damage the O-ring.

1. Installation is reverse of removal.
Camshaft position sensor installation bolt: 7.8 ~11.8 N.m (0.8 ~ 1.2 kgf.m, 5.8 ~ 8.7 Ib-ft)
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5.6.10 Knock Sensor (KS)

5.6.10.1 Description
Knocking is a phenomenon characterized by undesirable vibration and noise and can cause engine damage.

Knock Sensor (KS) is installed on the cylinder block and senses engine knocking.

When knocking occurs, the vibration from the cylinder block is applied as pressure to the piezoelectric
element. When a knock occurs, the sensor produces voltage signal. The ECM retards the ignition timing
when knocking occurs. 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.

Sansor
e ?

Cennector

5.6.10.2 Specification

Item Specification

Capacitance (pF) 950 ~ 1,350
Resistance (MQ) 4.87
5.6.10.3 Circuit Diagram

MANUAL TRANSMISSION

[Circuit Diagram] [Connection Information]

KS (EGG23) ECM (EGGM-AG)
o E"""""_""""" = ) Terminal Connected to Function
: 5 137 - KS Signal 1 ECM EGGM-AG (38) Sansor Ground
1l 2 ECM EGGM-AG (37 KS Signal
- [38 - Sensor Ground 37 g
e .
[Harness Connector] _

65 |50 58| 57 | 546 55 | 54 |53 |52 (6 {50 48 WA IAT |46
AS A4 454241 |40 55 35 F2)51
[ ] [ ] [
T2 B | G 2 | 2 2 R[22 20 f20 19 1817 166

HEEEIDROEAE0EEL
Il Il I'm
I T
EGGM-AG
ECM
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Automatic Transmision

[Circuit Diagram] [Cannection Infarmation)
KS (EGG23) ECM (EGGA-AG)
Terminal Connected to Function
2 E1 - K5 Signal i ECM EGGA-AG (B0) Sensar Ground
: el ECM EGGA-AG (B1) K5 Signal
! ________________ I ED - Sansor Ground

[e1] [=0] [ee]ea]er]ec]ae]sa ] nafue e[ s me]ve]rr] ra]ve]
[74] [ 2] [re]re]mo]eeae]er|ca]ee e ca]uaer [en]salea] | & | 5
[=] [z=[=#]==] =] 51 [ a7 [=a] a5 4] =a[ 4z[1] EGGA-KG
B EE R EEEEEEEEINERE
7]

'22"2'2!313131'.‘ & 1E 14 a2 11w @] a

CEEEEEEEEEEEEEMEEIE [88] [es]
Mn:iﬁ;m[ss:-m?a?r?\a?s?q?a?;nrc-mna| ﬁ E E

-

EGG23 FEE EEEEEEREEE R a5 EGGA-AG
862 EEEEEEFEEREERERER [ ] 5
az]ar[an]auaa] i Jas]as |4 [aa]aa]as [ an[ee]ea]aras] [ee] [ae] [2a] [22]
erfan] el el afwhe]ofwlelalrs]e] [a] [a] [2] [ 1]
ECM

5.6.10.4 Removal
1.Turn the ignition switch OFF and disconnect the battery negative (-) cable.
2.Remove the intake manifold (Refer to “Intake And Exhaust System” in EM group).
3.Disconnect the injector connector (A).
4.Remove the installation bolt (B), and then remove the sensor from the cylinder block.

5.6.10.5 Installation
CAUTION
*Install the component with the specified torques.
*Note that internal damage may occur when the component is dropped. If the component has been dropped,
inspect before installing.
1.Installation is reverse of removal.
Knock sensor installation bolt:18.6 ~ 24.5 N.m (1.9 ~ 2.5 kgf.m, 13.7 ~ 18.1 |b-ft)

67



5.6.11 Heated Oxygen Sensor (HO2S)

5.6.11.1 Description
Heated Oxygen Sensor (HO2S) consists of zirconium and alumina and is installed both upstream and
downstream of the Manifold Catalytic Converter. The sensor output voltage varies in accordance with the
air/fuel ratio.
The sensor must be hot in order to operate normally. To keep it hot, the sensor has a heater which is
controlled by the ECM via a duty cycle signal. When the exhaust gas temperature is lower than the specified
value, the heater warms the sensor tip.

Terminal

Sensing Element

5.6.11.2 Specification
HO2S [Bank 1/Sensor 1]

Specification
2.4 ~ 4.0 [20°C(68°F)]

Item

Heater Resistance (Q)
HO2S [Bank 1/Sensor 2]

A/F Ratio (A) Output Voltage(V)
RICH 0.6~1.0
LEAN 0~04
Iltem Specification
Heater Resistance Approx. 9.0 [21°C(69.8°F)]
5.6.11.3 Signal Waveform
[+ Oscilloscope[ sensor J(_Theme J( 2ch/acn )(__Aux )| Review J(userseting] | 2 1780 us B
[ Reset ][ Start ][ Name ][ Cursor ][ Viewall ][ Save ] @@@@ E 200us m
T " Cha " Cura 250V Aug 243V Curb 251V [
. . —
é’ W . a . . . . . . L . b . . . .
5_ a0 ' " ChB " Cure 283V iavg 295 Curb:285V [ E]
-1 |
Ll ¥
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5.6.11.4 Circuit Diagram

[Circuit Diagram]

MANUAL TRANS

[Connection Information]

{30 - Ho28 (B1/52) signal

HO2S [B1/S1
(Esém, ! . ECM{EGGM-AG) HO2S [B1/51] (EGG16)
Terminal Connected to Function
Lm_ﬂ_, 5 [ - HOZS (B1/51) Heater control 1 EGM EGGM-KG (52)|VS-IP- (Comman Ground for VS IP}
ECM(EGGM-KG) 2 ECM EGGM-KG (74)| W&+ (NERNST Cell Valtage)
3 -
2 54 S+ (NERNST Cell Voltags) ECM EGGM-KG (53) Ac/Ap (Pump Cell Voltage)
|:| . 4 Main Frelay Pawer Supply (B+)
D 52 - VE-/IP- (Comman Grownd for VS, IP) 5 ECM EGGM-AG (5) Heater control
E 3 Eg - Ro/Rp (Pump Call Voltage) [ ECM EGGM-KG (75)| Re {Compansative Resistance)
5 [75 - Rc (Compensative Resistance) HO2s [B1/52] (EGG17)
HO2S [B1/52) ECM(EGGN-AG) Terminal| Connected to Function
(EGG17) 3 1 ECM EGGM-KG (8} Sanaor Ground
4 2 ECM EGGM-KG (30) HO2S (B1/52) Signal
{20 - HO2S (B1/52) Hoater contral P Main Relay Powr Supply (84)
ECM(EGGM-KG) 4 |ECM EGGM-AG (20) Heater cantrel

Y
Main Ralay

[Hamess Connector]

E - Sonsor ground

0 ) 5 0 ) 0 T

45]a4 [az]az|a1]an]an 3837

|25 [m]=z]a

EGG16 EGG17 [ 1 1 J
Hms 31.%1 Hms B1'l32 3039|728 |77 |26 | 25|24 (232 IID 181716
f ! f ! iE 2 R MR G B B EE
AUTOMATIC TRANS
[Circuit Diagram] [Connection Information]
HO2S [B1/51]
(EGG16) ECM (EGGA-AG) HOZS [B1/ST)(EGG16)
5 Terminal Connected to Function
LLH.H.I {24 - HOZS (B1/51) Healer control 1 ECM EGGA-AG (84) VS+ (NERNST Cell Voltage)
1 E34, VS+ (NEANST Call Valtag 2 Main Relay Pawar Supply (B+)
|:| 3 B4 - VoI 3 ECM EGGA-AG (83) | VE4IP- (Common Ground for VS IF)
|:| 8 = (Common Graund for VS,IP) 4 ECM EGGA-AG (105) Ac (Compensative Resistance)
{104 - Remp 5 ECM EGGA-AG (24) HO2S (B1/51) Heater contral
Ef {Pump Cell Voltags)
4 [0 - Re 6 ECM EGGA-AG (104) | Re/Rp (Pump Cell Voltage}
[Compansative Resistance)
B o{z;s:][g:;?m HO2S [B1/52] (EGG1T)
3 ECM (EGGA-AG) Terminal Connected to Function
H H 4 (35 - HO28 (B1/52) Hoator contro 1 ECM EGGA-AG (103) HO2S (81/52) signal
1 2 ECM EGGA-AG (41) Sensor Ground
|—l } {103 - HO2S (B1/52) signal
2 T 3 Main Relay Powar Supply (B+)
141 - Sansar ground
4 ECM EGGA-AG (25) HO2S (B1/52) Haater control

L\l
Main Relay

[Harness Connector]

EGG16
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5.6.11.5 Inspection
1.Turn the ignition switch OFF.
2.Disconnect the HO2S connector.
3.Measure resistance between the HO2S terminals 4 and 5 [B1/S1].
4 Measure resistance between the HO2S terminals 3 and 4 [B1/S2].
5.Check that the resistance is within the specification.
Specification: Refer to “Specification”

5.6.11.6 Removal
1.Turn the ignition switch OFF and disconnect the battery negative (-) cable.
2.Disconnect the connector (A), and then remove the sensor (B).
Note that the SST (Part No.: 09392-2H100) is useful when removing the heated oxygen sensor.

02392-2H100

[Bank 1/ Sensor 1]

L/

[Bank 1/ Sensor 2]

5.6.11.7 Installation

CAUTION
+Install the component with the specified torques.
*Note that internal damage may occur when the component is dropped. If the component has been dropped,
inspect before installing.
*DON'T use a cleaner, spray, or grease to sensing element and connector of the sensor because oil
component in them may malfunction the sensor performance.
*Sensor and its wiring may be damaged in case of contacting with the exhaust system (Exhaust Manifold,
Catalytic Converter, and so on).

1.Installation is reverse of removal.
Heated oxygen sensor installation: 39.2 ~ 49.1 N.m (4.0 ~ 5.0 kgf.m, 28.9 ~ 36.2 Ib-ft)
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