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PRECAUTIONS

< PRECAUTION > [VQ35DE]
PRECAUTION

PRECAUTIONS

Precaution for Supplemental Restraint System (SRS) "AIR BAG" and "SEAT BELT
PRE-TENSIONER"

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER”, used along
with a front seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain
types of collision. Information necessary to service the system safely is included in the SR and SB section of
this Service Manual.

WARNING:

* To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death in
the event of a collision which would result in air bag inflation, all maintenance must be performed by
an authorized NISSAN/INFINITI dealer.

* Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system. For removal of Spiral Cable and Air Bag
Module, see the SR section.

* Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses can be identified by yellow and/or orange harnesses or har-
ness connectors.

PRECAUTIONS WHEN USING POWER TOOLS (AIR OR ELECTRIC) AND HAMMERS

WARNING:

* When working near the Airbag Diagnosis Sensor Unit or other Airbag System sensors with the Igni-
tion ON or engine running, DO NOT use air or electric power tools or strike near the sensor(s) with a
hammer. Heavy vibration could activate the sensor(s) and deploy the air bag(s), possibly causing
serious injury.

* When using air or electric power tools or hammers, always switch the Ignition OFF, disconnect the
battery and wait at least three minutes before performing any service.

On Board Diagnostic (OBD) System of Engine and CVT INFOIDI0000000009177998

The ECM has an on board diagnostic system. It will illuminate the malfunction indicator lamp (MIL) to warn the

driver of a malfunction causing emission deterioration.

CAUTION:

* Always to turn the ignition switch OFF and disconnect the negative battery cable before any repair
or inspection work. The open/short circuit of related switches, sensors, solenoid valves, etc. will
cause the MIL to illuminate.

* Always to connect and lock the connectors securely after work. A loose (unlocked) connector will
cause the MIL to illuminate due to the open circuit. (Be sure the connector is free from water, grease,
dirt, bent terminals, etc.)

* Certain systems and components, especially those related to OBD, may use a new style slide-lock-
ing type harness connector. For description and how to disconnect, refer to PG-5, "Harness Connec-
tor".

* Always route and secure the harnesses properly after work. The interference of the harness with a
bracket, etc. may cause the MIL to illuminate due to the short circuit.

* Always to connect rubber tubes properly after work. A misconnected or disconnected rubber tube
may cause the MIL to illuminate due to the malfunction of the EVAP system or fuel injection system,
etc.

* Always to erase the unnecessary malfunction information (repairs completed) from the ECM and
TCM (Transmission control module) before returning the vehicle to the customer.
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PRECAUTIONS

< PRECAUTION >

[VQ35DE]

General Precautions

Always use a 12 volt battery as power source.

Never attempt to disconnect battery cables while engine is
running.

Before connecting or disconnecting the ECM harness con-
nector, turn ignition switch OFF and disconnect negative bat-
tery cable. Failure to do so may damage the ECM because
battery voltage is applied to ECM even if ignition switch is
turned OFF.

Before removing parts, turn ignition switch OFF and then dis-
connect battery ground cable.

Never disassemble ECM.

INFOID:0000000009177999

SEF289H

If a battery cable is disconnected, the memory will return to the ECM value.
The ECM will now start to self-control at its initial value. Thus, engine operation can vary slightly in
this case. However, this is not an indication of a malfunction. Never replace parts because of a slight

variation.

If the battery is disconnected, the following emission-related diagnostic information will be lost

within 24 hours.

Diagnostic trouble codes

1st trip diagnostic trouble codes

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

When connecting or disconnecting pin connectors into or
from ECM, never damage pin terminals (bends or break).
Check that there are not any bends or breaks on ECM pin ter-
minal, when connecting pin connectors.

Securely connect ECM harness connectors.

A poor connection can cause an extremely high (surge) volt-
age to develop in coil and condenser, thus resulting in dam-
age to ICs.

Keep engine control system harness at least 10 cm (4 in) away
from adjacent harness, to prevent engine control system mal-
functions due to receiving external noise, degraded operation
of ICs, etc.

Keep engine control system parts and harness dry.

Before replacing ECM, perform ECM Terminals and Reference
Value inspection and check ECM functions properly. Refer to
EC-73. "Reference Value".

Handle mass air flow sensor carefully to avoid damage.

Never clean mass air flow sensor with any type of detergent.
Never disassemble electric throttle control actuator.

Even a slight leakage in the air intake system can cause seri-
ous incidents.

Never shock or jar the camshaft position sensor (PHASE),
crankshaft position sensor (POS).
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< PRECAUTION >

PRECAUTIONS

[VQ35DE]

» After performing each TROUBLE DIAGNOSIS, perform DTC

Confirmation Procedure or Component Function Check.

The DTC should not be displayed in the DTC Confirmation
Procedure if the repair is completed. The Component Func-
tion Check should be a good result if the repair is completed.

* When measuring ECM signals with a circuit tester, never allow

the two tester probes to contact.

Accidental contact of probes will cause a short circuit and

damage the ECM power transistor.

* B1 indicates bank 1, B2 indicates bank 2 as shown in the fig-

ure.

* Never operate fuel pump when there is no fuel in lines.
* Tighten fuel hose clamps to the specified torque.

Revision: May 2013
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PRECAUTIONS
< PRECAUTION > [VQ35DE]

* Never depress accelerator pedal when starting.
+ Immediately after starting, never rev up engine unnecessarily.
* Never rev up engine just prior to shutdown.

SEF709Y

* When installing C.B. ham radio or a mobile phone, be sure to
observe the following as it may adversely affect electronic
control systems depending on installation location.

- Keep the antenna as far as possible from the electronic con-
trol units.

- Keep the antenna feeder line more than 20 cm (8 in) away
from the harness of electronic controls.

Never let them run parallel for a long distance.

- Adjust the antenna and feeder line so that the standing-wave
ratio can be kept smaller.

- Be sure to ground the radio to vehicle body.

SEF708Y
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PREPARATION
< PREPARATION > [VQ35DE]

PREPARATION
PREPARATION

Special Service Tools INFOIDI0000000009178000
The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.
Tool number
(Kent-Moore No.) Description
Tool name
(J-44321) Checks fuel pressure
Fuel pressure gauge
kit j
LEC642
(J-44321-6) Connects fuel pressure gauge to quick connector
Fuel pressure adapter type fuel lines
LBIAO376E
Commercial Service Tools INFOIDI0000000009175001
Tool name Description
(Kent-Moore No.) P
(J-45488) Removes fuel tube quick connectors in engine
Quick connector re- room
lease m
PBIC0198E
Leak detector Locates the EVAP leakage

i.e.: (J-41416)

EVAP service port
adapter
i.e.: (J-41413-OBD)

Applies positive pressure through EVAP service
port

S-NT704
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< PREPARATION >

PREPARATION

[VQ35DE]

Tool name
(Kent-Moore No.)

Description

Fuel filler cap adapter
i.e.: (MLR-8382)

S-NT815

Checks fuel tank vacuum relief valve opening

pressure
EC

Socket wrench

\\J
(0.75 in) m:“\

19 mm
of
PR
a2’

S-NT705

Removes and installs engine coolant temperature
sensor. Refer to CO-26, "Exploded View".

Revision: May 2013

EC-13

2014 Pathfinder



COMPONENT PARTS

< SYSTEM DESCRIPTION > [VQ35DE]
ENGINE CONTROL SYSTEM
ENGINE CONTROL SYSTEM : Component PartS Location INFOID:0000000009178002
ENGINE ROOM
ALBIA0946ZZ
No. Component Function
IPDM E/R activates the internal control circuit to perform the relay
ON-OFF control according to the input signals from various sen-
sors and the request signals received from control units via CAN
® | IPDMER communication.
Refer to PCS-4, "Component Parts Location" for detailed installa-
tion location.
(@ | Mass air flow sensor (with intake air temperature sensor) EC_?& Mass Air Flow Sensor (With Intake Alr Temperature Sen-
sor)
(® | Electric throttle control actuator EC-21, "Electric Throttle Control Actuator”
@ | Power valve actuator 2 EC-27, "Power Valve Actuator 1 and 2"
(® | EVAP canister purge volume control solenoid valve EC-23, "EVAP Canister Purge Volume Control Solenoid Valve"
@ VIAS control solenoid valve 2 EC-27, "VIAS Control Solenoid Valve 1 and 2"
(@ | VIAS control solenoid valve 1 EC-27, "VIAS Control Solenoid Valve 1 and 2"
Power valve actuator 1 EC-27, "Power Valve Actuator 1 and 2"
(© | Electronic controlled engine mount control solenoid valve | EC-21. "Electronic Controlled Engine Mount"
Cooling fan motor-2 EC-20, "Cooling Fan Motor & Cooling Fan Control Module"
@ | Cooling fan motor-1 EC-20, "Cooling Fan Motor & Cooling Fan Control Module"
@ | ECM EC-20, "ECM"
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COMPONENT PARTS

< SYSTEM DESCRIPTION >

[VQ35DE]

No. Component

Function

@ | Refrigerant pressure sensor

EC-27, "Refrigerant Pressure Sensor"

Refer to HAC-11, "FRONT AUTOMATIC AIR CONDITIONING
SYSTEM : Component Parts Location" for detailed installation lo-
cation.

Battery current sensor (with battery temperature sensor)*

EC-19, "Battery Current Sensor (With Battery Temperature Sen-
sor)"

*: Not used for engine control system.
ENGINE

JPBIA5982ZZ

® Engine rear upper-left
<o : Vehicle front

Engine top center

© Engine front lower-right

No. Component Function

(@ | Camshaft position sensor (PHASE) (bank 1) EC-19, "Camshaft Position Sensor (PHASE)"

® | Ignition coil (with power transistor) (bank 1) EC-25, "Ignition Coil (With Power Transistor)"

® | PCV valve EC-28, "Positive Crankcase Ventilation (PCV)"

@ | Intake valve timing control solenoid valve (bank 1) EC-25, "Intake Valve Timing Control Solenoid Valve"
(® | Engine oil pressure sensor EC-22, "Engine Qil Pressure Sensor"

® | Intake valve timing control solenoid valve (bank 2) EC-25, "Intake Valve Timing Control Solenoid Valve"
(@ | Crankshaft position sensor (POS) EC-20, "Crankshaft Position Sensor (POS)"

Ignition coil (with power transistor) (bank 2) EC-25, "Ignition Coil (With Power Transistor)"

(@ | Camshaft position sensor (PHASE) (bank 2) EC-19, "Camshaft Position Sensor (PHASE)"
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COMPONENT PARTS

< SYSTEM DESCRIPTION > [VQ35DE]
No. Component Function
Engine coolant temperature sensor EC-22, "Engine Coolant Temperature Sensor"
@ | Fuelinjector (bank 1) EC-24, "Fuel Injector"
@ | Knock sensor (bank 1) EC-26, "Knock Sensor"
@ | Knock sensor (bank 2) EC-26, "Knock Sensor"
Fuel injector (bank 2) EC-24, "Fuel Injector"
(@ | Engine oil temperature sensor EC-22, "Engine Oil Temperature Sensor"
EXHAUST
JPBIA4687Z2Z
No. Component Function
(@ | Airfuel ratio (A/F) sensor 1 (bank 2) EC-18, "Air Fuel Ratio (A/F) Sensor 1"
(@ | Heated oxygen sensor 2 (bank 2) EC-25, "Heated Oxygen Sensor 2"
(® | Heated oxygen sensor 2 (bank 1) EC-25, "Heated Oxygen Sensor 2"
@ | Airfuel ratio (A/F) sensor 1 (bank 1) EC-18, "Air Fuel Ratio (A/F) Sensor 1"
BODY
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COMPONENT PARTS
< SYSTEM DESCRIPTION > [VQ35DE]

/)

Y
G

A2
G
. " ~

ALBIA0947ZZ

® Instrument panel periphery (driver Front side of engine room (cooling © Pedal periphery
side) fan assembly)

Under of rear seat (fuel tank) ® Under the spare tire housing

: Vehicle front

4 ©

No. Component Function

Malfunction indicator lamp (MIL) EC-26, "Malfunction Indicator Lamp (MIL)"

The operation mode of the ASCD is indicated on the information
Combination meter Information displ display in the combination meter.

nformation dispiay ECM transmits the status signal to the combination meter via CAN
communication according to ASCD operation.

©

(® | ASCD steering switch EC-19, "ASCD Steering Switch"
® | Cooling fan control module EC-20, "Cooling Fan Motor & Cooling Fan Control Module"
@ | Stop lamp switch EC-27, "Stop Lamp Switch & Brake Pedal Position Switch"
rake pedal position switcl -27, "Stop Lamp Switc rake Pedal Position Switc
Brak dal iti itch EC-27, "Stop L Switch & Brake Pedal Position Switch"
® | Accelerator pedal position sensor EC-18, "Accelerator Pedal Position Sensor"
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COMPONENT PARTS
< SYSTEM DESCRIPTION >

[VQ35DE]

No. Component

Function

EC-24, "Fuel Level Sensor Unit and Fuel Pump (With Fuel Tank

@ Fuel level sensor unit and fuel pump (with fuel tank temper-

Temperature Sensor)"

ature sensor)

Refer to FL-6. "Exploded View" for detailed installation location.

EVAP control system pressure sensor

EC-23, "EVAP Control System Pressure Sensor"

(@ | EVAP canister vent control valve

EC-23, "EVAP Canister Vent Control Valve"

EVAP canister EC-23, "EVAP Canister"

Accelerator Pedal Position Sensor

The accelerator pedal position sensor is installed on the upper end
of the accelerator pedal assembly. The sensor detects the accelera-
tor position and sends a signal to the ECM.

Accelerator pedal position sensor has two sensors. These sensors
are a kind of potentiometers which transform the accelerator pedal
position into output voltage, and emit the voltage signal to the ECM.
In addition, these sensors detect the opening and closing speed of
the accelerator pedal and feed the voltage signals to the ECM. The
ECM judges the current opening angle of the accelerator pedal from
these signals and controls the throttle control motor based on these
signals.

Idle position of the accelerator pedal is determined by the ECM
receiving the signal from the accelerator pedal position sensor. The
ECM uses this signal for the engine operation such as fuel cut.

Air Fuel Ratio (A/F) Sensor 1

DESCRIPTION

The air fuel ratio (A/F) sensor 1 is a planar one-cell limit current sen-
sor. The sensor element of the A/F sensor 1 is composed an elec-
trode layer, which transports ions. It has a heater in the element.
The sensor is capable of precise measurement A = 1, but also in the
lean and rich range. Together with its control electronics, the sensor

outputs a clear, continuous signal throughout a wide A range.

The exhaust gas components diffuse through the diffusion layer at
the sensor cell. An electrode layer is applied voltage, and this current
relative oxygen density in lean. Also this current relative hydrocar-
bon density in rich.

Revision: May 2013 EC-18

INFOID:0000000009178003

JPBIA4615ZZ
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COMPONENT PARTS

< SYSTEM DESCRIPTION > [VQ35DE]
Therefore, the A/F sensor 1 is able to indicate air fuel ratio by this

electrode layer of current. In addition, a heater is integrated in the

sensor to ensure the required operating temperature of approxi-

mately 800°C (1,472°F). L

A/F SENSOR 1 HEATER
A/F sensor 1 heater is integrated in the sensor.

The ECM performs ON/OFF duty control of the A/F sensor 1 heater corresponding to the engine operating

Output voltage (mV

007121416 18 20 22 24 26 28 30

Air fuel ratio

JPBIA5446GB

condition to keep the temperature of A/F sensor 1 element within the specified range.

ASCD Steering Switch

INFOID:0000000009178005

ASCD steering switch has variant values of electrical resistance for each button. ECM reads voltage variation

of switch, and determines which button is operated.

Battery Current Sensor (With Battery Temperature Sensor)

BATTERY CURRENT SENSOR

INFOID:0000000009178006

The battery current sensor is installed to the battery cable at the negative terminal. The sensor measures the

charging/discharging current of the battery.

BATTERY TEMPERATURE SENSOR

Battery temperature sensor is integrated in battery current sensor.
The sensor measures temperature around the battery.

The electrical resistance of the thermistor decreases as temperature
increases.

<Reference data>

Temperature [°C (°F)] Voltage* (V)
25 (77) 3.333

90 (194) 0.969

Resistance (kQ)
1.9-21
0.222 - 0.258

*: These data are reference values and are measured between bat-
tery temperature sensor signal terminal and sensor ground.

Camshaft Position Sensor (PHASE)

- N
O

Resistance kQ
- l\) J; (1)0 M AG)OJO

© o o o=

Acceptable

32) 68) 104)(140 212)
Temperature °C (°F)

SEF012P

INFOID:0000000009178007

The camshaft position sensor (PHASE) senses the retraction of
intake camshaft to identify a particular cylinder. The camshaft posi-
tion sensor (PHASE) senses the piston position.

When the crankshaft position sensor (POS) system becomes inoper-
ative, the camshaft position sensor (PHASE) provides various con-
trols of engine parts instead, utilizing timing of cylinder identification
signals.

The sensor consists of a permanent magnet and Hall IC.

When engine is running, the high and low parts of the teeth cause
the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to

change.

c

JMBIA0064Z2Z

Due to the changing magnetic field, the voltage from the sensor changes.
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COMPONENT PARTS
< SYSTEM DESCRIPTION > [VQ35DE]
ECM receives the signals as shown in the figure.

720°
Crankshaft angle

Camshaft position
sensor (PHASE)
(bank 1)

Camshaft position
sensor (PHASE)
(bank 2)
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N U
N Uy Ul

0
I
|
1
I
|
I
i
|
i
i
i
1
1
i
i

Crankshaft position
sensor (POS)
NOTE: Camshaft position sensor (PHASE) signal timing varies with intake valve timing control. JMBIA0001GB

Cooling Fan Motor & Cooling Fan Control Module INFOID:0000000009175008

COOLING FAN MOTOR

Cooling fan motor receives cooling fan motor operating voltage from cooling fan control module. The revolu-
tion speed of cooling fan motor is controlled by duty cycle of the voltage.

COOLING FAN CONTROL MODULE

Cooling fan control module receives ON/OFF pulse duty signal from IPDM E/R. Corresponding to this ON/OFF
pulse duty signal, cooling fan control module sends cooling fan motor operating voltage to cooling fan motor.
The revolution speed of cooling fan motor is controlled by duty cycle of the voltage.

Crankshaft Position Sensor (POS) INFOIDI0000000009176009

The crankshaft position sensor (POS) is located on the oil pan facing S
the gear teeth (cogs) of the signal plate. It detects the fluctuation of "
the engine revolution. N
The sensor consists of a permanent magnet and Hall IC.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to \,

change.

Due to the changing magnetic field, the voltage from the sensor @
changes. ‘I.’

The ECM receives the voltage signal and detects the fluctuation of

JMBIA0062ZZ

the engine revolution.
ECM receives the signals as shown in the figure.

0’ 7
Crankshaft angle |

e

RSP (R N NN

Camshaft position :

sensor (PHASE) i U U
(bank 1) !

Camshaft position ;

sensor (PHASE) i U U

(bank 2) !

Crankshaft position
sensor (POS)
NOTE: Camshaft position sensor (PHASE) signal timing varies with intake valve timing control. JMBIA0001GB

E C M INFOID:0000000009178010

« ECM (Engine Control Module) controls the engine.
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COMPONENT PARTS
< SYSTEM DESCRIPTION > [VQ35DE]

* ECM consists of a microcomputer and connectors for signal input
and output and for power supply.

 Battery voltage is supplied to the ECM even when the ignition
switch is turned OFF for the ECM memory function of the DTC
memory, the air-fuel ratio feedback compensation value memory,
the idle air volume learning value memory, etc.

PBIA9222J

Electric Throttle Control Actuator INFOID:0000000009178011

OUTLINE

Electric throttle control actuator consists of throttle body, throttle valve, throttle control motor and throttle posi-
tion sensor.

Accelerator pedal position sensor

al ECM

Throttle control motor

Accelerator pedal

——%———mn
7

Throttle position sensor

L

Electric throttle control actuator

JSBIA0270GB

THROTTLE CONTROL MOTOR

The throttle control motor is operated by the ECM and it opens and closes the throttle valve.

The current opening angle of the throttle valve is detected by the throttle position sensor and it provides feed-
back to the ECM to control the throttle control motor to make the throttle valve opening angle properly in
response to driving condition.

THROTTLE POSITION SENSOR

The throttle position sensor responds to the throttle valve movement.
The throttle position sensor has two sensors. These sensors are a
kind of potentiometers which transform the throttle valve position into 6.0

Throttle position sensor

output voltage, and emit the voltage signal to the ECM. In addition, | $ LU
these sensors detect the opening and closing speed of the throttle | N
valve and feed the voltage signals to the ECM. The ECM judges the |5 40
current opening angle of the throttle valve from these signals and the |5 % B(
ECM controls the throttle control motor to make the throttle valve 8§2 0
opening angle properly in response to driving condition. % =7 /

E § Sensor 2

% 45 90 135

Throttle valve opening angle (deg) pgigotase

Electronic Controlled Engine Mount INFOID:0000000008 175072

In the idle range, ECM turns OFF the electronically-controlled engine mount control solenoid valve and applies
manifold pressure to the electronically-controlled engine mount. This decreases damping force of the electron-
ically-controlled engine mount and absorbs vibrations traveling from the engine to the body for improving the
quietness.
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COMPONENT PARTS
< SYSTEM DESCRIPTION > [VQ35DE]

In the driving range, ECM turns ON the electronically-controlled engine mount control solenoid valve and cuts
manifold pressure applied on the electronically-controlled engine mount. This increases damping force of the
electronically-controlled engine mount and reduces vibrations generated during driving.

Engine Coolant Temperature Sensor INFOID:0000000009175075

The engine coolant temperature sensor is used to detect the engine
coolant temperature. The sensor modifies a voltage signal from the Sensor Terminal
ECM. The modified signal returns to the ECM as the engine coolant

temperature input. The sensor uses a thermistor which is sensitive to
the change in temperature. The electrical resistance of the ther-

mistor decreases as temperature increases. [1: |

/ O
Gasket

SEF594K

<Reference data>

20t
18:
Engine coolant temperature * . g:
o o Voltage (V) Resistance (kQ) a Acceptable
[°C (°F)] < 5l
Q
—10 (14) 4.4 7.0-11.4 g 1ol
% 08f
20 (68) 35 2.37-2.63 8 o4l
50 (122) 2.2 0.68 - 1.00 0.2t
90 (194) 0.9 0.236 - 0.260 01 e 20 40 60 80 100
- (-4) (32) (68)(104)(140) (176)(212)
*: These data are reference values and are measured between ECM terminals. Temperature °C (°F) Seroro
Engine Oil Pressure Sensor INFOID:0000000008 173014
The engine oil pressure (EOP) sensor is detects engine oil pressure
and transmits a voltage signal to the ECM.
JSBIA0292ZZ
Engine Oil Temperature Sensor INFOID:000000000 175015

The engine oil temperature sensor is used to detect the engine oil
temperature. The sensor modifies a voltage signal from the ECM. A Terminal
The modified signal returns to the ECM as the engine oil tempera-

ture input. The sensor uses a thermistor which is sensitive to the
change in temperature. The electrical resistance of the thermistor

decreases as temperature increases. []___ 1

/ T
Gasket

SEF594K
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<Reference data>

Engine[?gt(eon;)r;erature Voltage* V) Resistance (kQ)
-10 (14) 4.4 70-114
20 (68) 3.5 2.37-2.63
50 (122) 22 0.68 - 1.00
90 (194) 0.9 0.236 - 0.260
110 (230) 0.6 0.143-0.153

- N
o
T

Acceptable

Resistance kQ

© o0 o o
= M p DO M OO
— T T T T 7T

20 0 20 40 60 80 100
(4) (32) (68) (104) (140) (176)(212)
Temperature °C (°F)

SEF012P

*: These data are reference values and are measured between ECM terminals.

EVAP Canister

INFOID:0000000009178016

The fuel vapor in the sealed fuel tank is led into the EVAP canister which contains activated carbon and the
vapor is stored there when the engine is not operating or when refueling to the fuel tank.
For details, refer to EC-41, "EVAPORATIVE EMISSION SYSTEM : System Description".

EVAP Canister Purge Volume Control Solenoid Valve

The EVAP canister purge volume control solenoid valve is used to
control the flow rate of fuel vapor from the EVAP canister. The EVAP
canister purge volume control solenoid valve is moved by ON/OFF
pulses from the ECM. The longer the ON pulse, the greater the
amount of fuel vapor that will flow through the valve.

INFOID:0000000009178017

PBIB3489E

EVAP Canister Vent Control Valve

INFOID:0000000009178018

The EVAP canister vent control valve is located on the EVAP canis-
ter and is used to seal the canister vent.

This solenoid valve responds to signals from the ECM. When the
ECM sends an ON signal, the coil in the solenoid valve is energized.
A plunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evaporative
emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the evapo-
rative emission control system is depressurized and allows “EVAP

To atmosphere

1
Coil Valve ‘

L—

Spring

b 2

Plunger

1

|
Canister side’
JSBIA1337GB

Control System” diagnosis.

EVAP Control System Pressure Sensor

INFOID:0000000009178019

The EVAP control system pressure sensor detects pressure in the
purge line. The sensor output voltage to the ECM increases as pres-
sure increases.

°© =~ N w &
cCU-SNTWOATO
——

Output voltage V

o

60.0 106.7
(0.61, 8.7) (1.088, 15.47)
Pressure kPa (kg/cm?, psi)

(Absolute pressure) PBIB3370E
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F u el | nj e Cto r INFOID:0000000009178020

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the fuel injector circuit, the coil in the fuel injec-
tor is energized. The energized coil pulls the ball valve back and
allows fuel to flow through the fuel injector into the intake manifold.
The amount of fuel injected depends upon the injection pulse dura-

tion. Pulse duration is the length of time the fuel injector remains | __ =5 SN
open. The ECM controls the injection pulse duration based on OJf)l[—o ":t'-:j
engine fuel needs. - =

Q‘-‘@&X‘i@'—

PBIA9664J

Fuel Level Sensor Unit and Fuel Pump (With Fuel Tank Temperature Sensor)

INFOID:0000000009178021

FUEL PUMP

The ECM activates the fuel pump for 1 second after the ignition
switch is turned ON to improve engine start ability. If the ECM
receives an engine speed signal from the camshaft position sensor
(PHASE), it knows that the engine is rotating, and causes the pump
to operate. If the engine speed signal is not received when the igni-
tion switch is ON, the engine stalls. The ECM stops pump operation
and prevents battery discharging, thereby improving safety. The
ECM does not directly drive the fuel pump. It sends the control signal
to the fuel pump control module, which in turn controls the fuel
pump.

JSBIA1282ZZ

Condition Fuel pump operation
Ignition switch is turned to ON. Operates for 1 second.
Engine running and cranking Operates.
When engine is stopped Stops in 1.5 seconds.
Except as shown above Stops.

FUEL LEVEL SENSOR

The fuel level sensor is mounted in the fuel level sensor unit.

The sensor detects a fuel level in the fuel tank and transmits a signal to the combination meter. The combina-
tion meter sends the fuel level sensor signal to the ECM via the CAN communication line.

It consists of two parts, one is mechanical float and the other is variable resistor. Fuel level sensor output volt-
age changes depending on the movement of the fuel mechanical float.

FUEL TANK TEMPERATURE SENSOR

The fuel tank temperature sensor is used to detect the fuel tempera- 20
ture inside the fuel tank. The sensor modifies a voltage signal from o
the ECM. The modified signal returns to the ECM as the fuel temper- eF
ature input. The sensor uses a thermistor which is sensitive to the g 4 Acceptable
change in temperature. The electrical resistance of the thermistor g 2
decreases as temperature increases. ,§ 39
<Reference data> 3
& 0.4f
0.2
Fluid temperature Voltage* Resistance 0.1 R R
[°C (°F)] V) (k) (-4) (32) (68) (104)(140) (176)(212)
Temperature °C (°F)
20 (68) 35 23-27 SEFO12P
50 (122) 2.2 0.79-0.90

*: These data are reference values and are measured between ECM terminals 95 (Fuel tank temperature sensor) and ground.
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Heated Oxygen Sensor 2

DESCRIPTION

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the air fuel ratio (A/F) sensor 1
are shifted, the air fuel ratio is controlled to stoichiometric, by the sig-
nal from the heated oxygen sensor 2.

This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1 V in richer conditions to 0 V in leaner con-
ditions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

HEATED OXYGEN SENSOR 2 HEATER
Heated oxygen sensor 2 heater is integrated in the sensor.

INFOID:0000000009178022

Heater pad Holder

ALY, k\\\\\\ \
S 2 e

Zirconia tube

SEF327R

The ECM performs ON/OFF control of the heated oxygen sensor 2 heater corresponding to the engine speed,

amount of intake air and engine coolant temperature.

Engine speed

Heated oxygen sensor 2 heater

Above 3,600 rpm OFF
Below 3,600 rpm after the following conditions are met.
* Engine: After warming up ON

» Keeping the engine speed between 3,500 and 4,000 rpm for 1
minute and at idle for 1 minute under no load

Ignition Coil (With Power Transistor)

The ignition signal from the ECM is sent to and amplified by the
power transistor. The power transistor turns ON and OFF the ignition
coil primary circuit. This ON/OFF operation induces the proper high
voltage in the coil secondary circuit.

Intake Valve Timing Control Solenoid Valve

Intake valve timing control solenoid valve is activated by ON/OFF
pulse duty (ratio) signals from the ECM.

The intake valve timing control solenoid valve changes the oil
amount and direction of flow through intake valve timing control unit
or stops oil flow.

The longer pulse width advances valve angle.

The shorter pulse width retards valve angle.

When ON and OFF pulse widths become equal, the solenoid valve
stops oil pressure flow to fix the intake valve angle at the control
position.

Revision: May 2013 EC-25

INFOID:0000000009178023

JPBIA4613ZZ

INFOID:0000000009178024

PBIB1842E
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Knock Sensor

The knock sensor is attached to the cylinder block. It senses engine
knocking using a piezoelectric element. A knocking vibration from
the cylinder block is sensed as vibrational pressure. This pressure is
converted into a voltage signal and sent to the ECM.

Malfunction Indicator Lamp (MIL)

Malfunction Indicator lamp (MIL) is located on the combination
meter.

MIL will illuminate when the ignition switch is turned ON without the
engine running. This is a bulb check.

When the engine is started, MIL should turn OFF. If the MIL remains
illuminated, the on board diagnostic system has detected an engine
system malfunction.

For details, refer to EC-58, "DIAGNOSIS DESCRIPTION : Malfunc-
tion Indicator Lamp (MIL)".

INFOID:0000000009178025

JSBIA0284ZZ

INFOID:0000000009178026

N ‘ 7
SERVICE
— ENGINE —
N L/
-
/TN

Mass Air Flow Sensor (With Intake Air Temperature Sensor)

MASS AIR FLOW SENSOR

The mass air flow sensor (@) is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. The mass air flow sensor controls the temperature of the
hot wire to a certain amount. The heat generated by the hot wire is
reduced as the intake air flows around it. The more air, the greater
the heat loss.

Therefore, the electric current supplied to hot wire is changed to
maintain the temperature of the hot wire as air flow increases. The
ECM detects the air flow by means of this current change.

INTAKE AIR TEMPERATURE SENSOR

INFOID:0000000009178027

PBIA9559J

The intake air temperature sensor is built-into mass air flow sensor. The sensor detects intake air temperature

and transmits a signal to the ECM.

The temperature sensing unit uses a thermistor which is sensitive to the change in temperature. Electrical
resistance of the thermistor decreases in response to the temperature rise.

<Reference data>

Intake air temperature * .
Resistance (kQ
[oC (oF)] Voltage (V) ( )
25 (77) 3.3 1.800 - 2.200
80 (176) 1.2 0.283-0.359

*: These data are reference values and are measured between ECM terminals.

Revision: May 2013 EC-26
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o
T

Resistance kQ
S N A DO N OO
— T

©c o o o=

Acceptable

80

020 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F)

SEF012P
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Oil Pressure Warning Lamp INFOIDI0000000009175025

Oil pressure warning lamp is located on the combination meter.
It indicates the low pressure of the engine oil and the malfunction of

the engine oil pressure system. \ ‘ /
Combination meter turns the oil pressure warning lamp ON/OFF \ //

according to the oil pressure warning lamp signal received from ~
ECM via CAN communication. . -—
For details, refer to EC-43, "ENGINE PROTECTION CONTROL AT PA ‘

LOW ENGINE OIL PRESSURE : System Description".
Z1 1 v N

PBIA8559J

Power Valve Actuator 1 and 2 INFOID:0000000009178029

The power valves are used to control the suction passage of the variable induction air control system. They
are set in the fully closed or fully opened position by the power valve actuators operated by the vacuum stored
in the vacuum tank. The vacuum to power valve actuators is controlled by the VIAS control solenoid valves.

Refrigerant Pressure Sensor INFOID:0000000009175030

The refrigerant pressure sensor is installed at the condenser of the air conditioner system. The sensor uses an
electrostatic volume pressure transducer to convert refrigerant pressure to voltage. The voltage signal is sent
to ECM, and ECM controls cooling fan system.

Ambient temperature 25°C (77°F)
Connector portion 4,'] i {
3 1
o3l !
Signal processing portion g i
. . . = 1
(electric circuit) S, :
5 1
@ e i
t 3 :
b Pressure detecting portion 0.20 -7 !
) 0 134 (1.34,1.4,20) 2,746 (27.46, 28, 398)
Pressure (Refrigerant pressure)
kPa (bar, kg/cm?, psi) Gauge pressure PBIB2657E
Stop Lamp Switch & Brake Pedal Position Switch INFOID:0000000009175031

Stop lamp switch and brake pedal position switch are installed to brake pedal bracket.
ECM detects the state of the brake pedal by those two types of input (ON/OFF signal).

Brake pedal Brake pedal position switch Stop lamp switch
Released ON OFF
Depressed OFF ON
VIAS Control Solenoid Valve 1 and 2 INFOID:0000000009178032

The VIAS control solenoid valve cuts the intake manifold vacuum signal for power valve control. It responds to
ON/OFF signals from the ECM. When the solenoid is OFF, the vacuum signal from the intake manifold is cut.
When the ECM sends an ON signal the coil pulls the plunger downward and sends the vacuum signal to the
power valve actuator.
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STRUCTURE AND OPERATION

Positive Crankcase Ventilation (PCV) INFOIDI0000000009178033
Electric throttle Electric throttle

Blow-by hose control actuator

Blow-by hose control actuator

PCV valve PCV valve

Baffle plate

>: Fresh air
mp: Blow-by gas

Normal condition High-load condition

SEC921C

This system returns blow-by gas to the intake manifold.
The positive crankcase ventilation (PCV) valve is provided to conduct crankcase blow-by gas to the intake
manifold.

During partial throttle operation of the engine, the intake manifold sucks the blow-by gas through the PCV
valve.

Normally, the capacity of the valve is sufficient to handle any blow-by and a small amount of ventilating air.
The ventilating air is drawn from the air inlet tubes into the crankcase. In this process the air passes through
the hose connecting air inlet tubes to rocker cover.

Under full-throttle condition, the manifold vacuum is insufficient to draw the blow-by flow through the valve.
The flow goes through the hose connection in the reverse direction.
On vehicles with an excessively high blow-by, the valve does not

Engine not running

meet the requirement. This is because some of the flow will go or backfiring Cruising
through the hose connection to the air inlet tubes under all condi-
tions. )%
Idling or Acceleration or
decelerating high load

T e

PBIB1588E
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On Board Refueling Vapor Recovery (ORVR) INFOIDI0000000009178034

EVAP/ORVR line

S

| f 7))

”J Recirculation line

— One-way fuel valve

4_
To EVAP canister
purge volume
control solenoid
valve

Fuel tank

EVAP
canister

Refueling EVAP vapor cut valve

PBIB1068E
From the beginning of refueling, the air and vapor inside the fuel tank go through refueling EVAP vapor cut
valve and EVAP/ORVR line to the EVAP canister. The vapor is absorbed by the EVAP canister and the air is
released to the atmosphere.
When the refueling has reached the full level of the fuel tank, the refueling EVAP vapor cut valve is closed and
refueling is stopped because of auto shut-off. The vapor which was absorbed by the EVAP canister is purged
during driving.
WARNING:
When conducting inspections below, be sure to observe the following:
* Put a “CAUTION: FLAMMABLE” sign in workshop.
* Never smoke while servicing fuel system. Keep open flames and sparks away from work area.
* Always to furnish the workshop with a CO2 fire extinguisher.
CAUTION:
» Before removing fuel line parts, carry out the following procedures:
Put drained fuel in an explosion-proof container and put lid on securely.
Release fuel pressure from fuel line. Refer to EC-151. "Work Procedure".
Disconnect battery ground cable.
Always replace O-ring when the fuel gauge retainer is removed.
Never kink or twist hose and tube when they are installed.
* Never tighten hose and clamps excessively to avoid damaging hoses.
* After installation, run engine and check for fuel leakage at connections.
* Never attempt to top off the fuel tank after the fuel pump nozzle shuts off automatically.
Continued refueling may cause fuel overflow, resulting in fuel spray and possibly a fire.
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< SYSTEM DESCRIPTION >

SYSTEM

ENGINE CONTROL SYSTEM

INFOID:0000000009178035

ENGINE CONTROL SYSTEM : System Description

SYSTEM DIAGRAM
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ECM controls the engine by various functions.

Function Reference
. S EC-33, "MULTIPORT FUEL INJECTION SYSTEM : System De-
Multiport fuel injection system .
scription
Electric ignition system EC-35, "ELECTRIC IGNITION SYSTEM : System Description"
. . EC-36, "AIR CONDITIONING CUT CONTROL : System Descrip-
Air conditioning cut control tion"

EC-37. "AUTOMATIC SPEED CONTROL DEVICE (ASCD) : Sys-
tem Description"

Cooling fan control EC-38, "COOLING FAN CONTROL : System Description"

EC-38. "ELECTRONIC CONTROLLED ENGINE MOUNT : Sys-
tem Description"

EC-41, "EVAPORATIVE EMISSION SYSTEM : System Descrip-

Automatic speed control device (ASCD)

Electronic controlled engine mount

Evaporative emission system

tion"
Throttle control EC-42, "THROTTLE CONTROL : System Description"
Intake valve timing control EC-42, "INTAKE VALVE TIMING CONTROL : System Description"

EC-43. "ENGINE PROTECTION CONTROL AT LOW ENGINE
OIL PRESSURE : System Description"

EC-44, "FUEL FILLER CAP WARNING SYSTEM : System De-
scription"”

Engine protection control at low engine oil pressure

Fuel filler cap warning system

EC-45, "VARIABLE INDUCTION AIR SYSTEM : System Descrip-
tion"

EC-46, "INTEGRATED CONTROL OF ENGINE, CVT, AND ABS :
System Description"

Variable induction air system

Integrated control of engine, CVT, and ABS

CAN communication EC-46, "CAN COMMUNICATION : System Description"

ENGINE CONTROL SYSTEM : FaiI-Safe INFOID:0000000009178036

NON DTC RELATED ITEM

qulng ope rating condi- Detected items Remarks Reference
tion in fail-safe mode page

Engine speed will not Malfunction indicator | When there is an open circuit on MIL circuit, the ECM cannot warn the

rise more than 2,500 rpm | lamp circuit driver by illuminating MIL when there is malfunction on engine control

due to the fuel cut system.

Therefore, when electrical controlled throttle and part of ECM related
diagnoses are continuously detected as NG for 5 trips, ECM warns the EC-443
driver that engine control system malfunctions and MIL circuit is open
by means of operating the fail-safe function.

The fail-safe function also operates when above diagnoses except MIL
circuit are detected and demands the driver to repair the malfunction.

DTC RELATED ITEM

DTC No. Detected items Engine operating condition in fail-safe mode
P0011 Intake valve timing control | The signal is not energized to the intake valve timing control solenoid valve and the valve
P0021 control does not function.
P0101 Mass air flow sensor circuit | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
P0102
P0103
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DTC No. Detected items Engine operating condition in fail-safe mode
P0117 Engine coolant tempera- Engine coolant temperature will be determined by ECM based on the following condition.
P0O118 ture sensor circuit CONSULT displays the engine coolant temperature decided by ECM.
i Engine coolant temperature decided
Condition (CONSULT display)
Just as ignition switch is turned ON o o
or START 40°C (104°F)
Approx 4 _mlnutes or more after en- 80°C (176°F)
gine starting
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
When the fail-safe system for engine coolant temperature sensor is activated, the cooling
fan operates while engine is running.
P0122 Throttle position sensor The ECM controls the electric throttle control actuator in regulating the throttle opening in
P0123 order for the idle position to be within +10 degrees.
P0222 The ECM regulates the opening speed of the throttle valve to be slower than the normal
P0223 condition.
P2135 Therefore, the acceleration will be poor.
P0196 Engine oil temperature Intake valve timing control does not function.
P0197 sensor
P0198
P0500 Vehicle speed sensor The cooling fan operates (Highest) while engine is running.
P0524 « ECM illuminates oil pressure warning lamp on the combination meter.
Engine oil pressure » Engine speed will not rise more than 4,000 rpm due to the fuel cut.
« Fail-safe is canceled when ignition switch OFF — ON.
P0605 ECM (When ECM calculation function is malfunctioning:)
ECM stops the electric throttle control actuator control, throttle valve is maintained at a
fixed opening (approx. 5 degrees) by the return spring.
ECM deactivates ASCD operation.
P0643 Sensor power supply ECM stops the electric throttle control actuator control, throttle valve is maintained at a
fixed opening (approx. 5 degrees) by the return spring.
P1805 Brake switch ECM controls the electric throttle control actuator by regulating the throttle opening to a
small range.
Therefore, acceleration will be poor.
Vehicle condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration
P2100 Throttle control motor relay | ECM stops the electric throttle control actuator control, throttle valve is maintained at a
P2103 fixed opening (approx. 5 degrees) by the return spring.
P2101 Electric throttle control ECM stops the electric throttle control actuator control, throttle valve is maintained at a
function fixed opening (approx. 5 degrees) by the return spring.
P2118 Throttle control motor ECM stops the electric throttle control actuator control, throttle valve is maintained at a

fixed opening (approx. 5 degrees) by the return spring.

Revision: May 2013
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DTC No. Detected items Engine operating condition in fail-safe mode
P2119 Electric throttle control ac- | (When electric throttle control actuator does not function properly due to the return spring
tuator malfunction:)
ECM controls the electric throttle actuator by regulating the throttle opening around the
idle position. The engine speed will not rise more than 2,000 rpm.
(When throttle valve opening angle in fail-safe mode is not in specified range:)
ECM controls the electric throttle control actuator by regulating the throttle opening to 20
degrees or less.
(When ECM detects the throttle valve is stuck open:)
While the vehicle is being driven, it slows down gradually because of fuel cut. After the
vehicle stops, the engine stalls.
The engine can restart in the N or P position, and engine speed will not exceed 1,000 rpm
or more.
P2122 Accelerator pedal position | The ECM controls the electric throttle control actuator in regulating the throttle opening in
P2123 sensor order for the idle position to be within +10 degrees.
P2127 The ECM regulates the opening speed of the throttle valve to be slower than the normal
P2128 condition.
P2138 Therefore, the acceleration will be poor.

MULTIPORT FUEL INJECTION SYSTEM
MULTIPORT FUEL INJECTION SYSTEM : System Description

SYSTEM DIAGRAM

INFOID:0000000009178037

Crankshaft position sensor (POS)

Engine speed*1

Camshaft position sensor (PHASE)

Piston position

Mass air flow sensor

Amount of intake air

Intake air temperature sensor

Intake air temperature

Engine coolant temperature sensor

Engine coolant temperature

Air fuel ratio (A/F) sensor 1

Throttle position sensor

Throttle position

Fuel injection

Accelerator pedal position sensor

& mixture ratio
control

Accelerator pedal position

ECM

Battery

Battery voltage™

Knock sensor

Engine knocking condition

Heated oxygen sensor*

Density of oxygen in exhaust gas
- VDC operation signal

]
|
]
|
]
|
|
|
]
|
| Density of oxygen in exhaust gas
|
]
|
]
|
]
|
]
|
]
]

- - - TCS operation signal
ABS actuator and electric unit (control unit) l:t-:-:mm-:m-b

Power steering control module

EPS oEeration signal

Combination meter

Vehicle speed signal
+A/C ON signal

A/C auto amp.

Blower fan ON signal N

TCM

Shift gosition signal

: Electric signal

Fuel injector

cmcwp - CAN communication line

JSBIA3061GB

*1: ECM determines the start signal status by the signals of engine speed and battery voltage.
*2: This sensor is not used to control the engine system under normal conditions.

SYSTEM DESCRIPTION

The amount of fuel injected from the fuel injector is determined by the ECM. The ECM controls the length of
time the valve remains open (injection pulse duration). The amount of fuel injected is a program value in the
ECM memory. The program value is preset by engine operating conditions. These conditions are determined
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by input signals (for engine speed and intake air) from the crankshaft position sensor (POS), camshaft position
sensor (PHASE) and the mass air flow sensor.

VARIOUS FUEL INJECTION INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injected is compensated to improve engine performance under various operat-
ing conditions as listed below.

<Fuel increase>

* During warm-up

* When starting the engine

* During acceleration

* Hot-engine operation

* When selector lever position is changed from N to D
» High-load, high-speed operation

<Fuel decrease>
* During deceleration
 During high engine speed operation

MIXTURE RATIO FEEDBACK CONTROL (CLOSED LOOP CONTROL)

CLOSED LOOP CONTROL

Injection pulse Fuel
ECM > injector

Feedback Fuel
signal injection

Combustion
A/F sensor 1 Engine
PBIB3020E

The mixture ratio feedback system provides the best air-fuel mixture ratio for drive ability and emission control.
The three way catalyst (manifold) can better reduce CO, HC and NOx emissions. This system uses A/F sen-
sor 1 in the exhaust manifold to monitor whether the engine operation is rich or lean. The ECM adjusts the
injection pulse width according to the sensor voltage signal. For more information about A/F sensor 1, refer to
EC-18, "Air Fuel Ratio (A/F) Sensor 1". This maintains the mixture ratio within the range of stoichiometric
(ideal air-fuel mixture).
This stage is referred to as the closed loop control condition.
Heated oxygen sensor 2 is located downstream of the three way catalyst (manifold). Even if the switching
characteristics of A/F sensor 1 shift, the air-fuel ratio is controlled to stoichiometric by the signal from heated
oxygen sensor 2.
» Open Loop Control

The open loop system condition refers to when the ECM detects any of the following conditions. Feedback

control stops in order to maintain stabilized fuel combustion.
- Deceleration and acceleration
- High-load, high-speed operation
- Malfunction of A/F sensor 1 or its circuit
- Insufficient activation of A/F sensor 1 at low engine coolant temperature
- High engine coolant temperature
- During warm-up
After shifting from N to D
- When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture ratio signal transmitted from A/F sensor 1.
This feedback signal is then sent to the ECM. The ECM controls the basic mixture ratio as close to the theoret-
ical mixture ratio as possible. However, the basic mixture ratio is not necessarily controlled as originally
designed. Both manufacturing differences (i.e., mass air flow sensor hot wire) and characteristic changes dur-
ing operation (i.e., fuel injector clogging) directly affect mixture ratio.

Accordingly, the difference between the basic and theoretical mixture ratios is monitored in this system. This is
then computed in terms of “injection pulse duration” to automatically compensate for the difference between
the two ratios.

“Fuel trim” refers to the feedback compensation value compared against the basic injection duration. Fuel trim
includes “short-term fuel trim” and “long-term fuel trim”.
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“Short-term fuel trim” is the short-term fuel compensation used to maintain the mixture ratio at its theoretical
value. The signal from A/F sensor 1 indicates whether the mixture ratio is RICH or LEAN compared to the the-
oretical value. The signal then triggers a reduction in fuel volume if the mixture ratio is rich, and an increase in
fuel volume if it is lean.

“Long-term fuel trim” is overall fuel compensation carried out over time to compensate for continual deviation
of the “short-term fuel trim” from the central value. Continual deviation will occur due to individual engine differ-
ences, wear over time and changes in the usage environment.

FUEL INJECTION TIMING

® Sequential multiport fuel injection system ® Simultaneous multiport fuel injection system
No. 1 cylinder—l_I |_| No. 1 cylinder—rI n n
No. 2 cylinder m No. 2 cylinder rl n
No. 3 cylinder l No. 3 cylinder n I:I
No. 4 cylinder No. 4 cylinder —

No. 5 cylinder
No. 6 cylinder

No. 5 cylinder

No. 6 cylinder J-I n n

m
|<71 engine cycle4>{ |‘*1 engine cycle*’L
SEF179U

Two types of systems are used.

» Sequential Multiport Fuel Injection System
Fuel is injected into each cylinder during each engine cycle according to the ignition order. This system is
used when the engine is running.

+ Simultaneous Multiport Fuel Injection System
Fuel is injected simultaneously into all six cylinders twice each engine cycle. In other words, pulse signals of
the same width are simultaneously transmitted from the ECM.
The six injectors will then receive the signals 2 times for each engine cycle.
This system is used when the engine is being started and/or if the fail-safe system (CPU) is operating.

FUEL SHUT-OFF
Fuel to each cylinder is cut off during deceleration, operation of the engine at excessively high speeds or oper-
ation of the vehicle at excessively high speeds.

ELECTRIC IGNITION SYSTEM
ELECTRIC IGNITION SYSTEM : System Description INFOID:000000000 175038

SYSTEM DIAGRAM

Crankshaft position sensor (POS) I Engine speed" >
|
|

Piston position

Y
P

Camshaft position sensor (PHASE)

Mass air flow sensor Amount of intake air
N in m
Engine coolant temperature sensor Engine coolant temperature

Throttle position sensor Throttle position »
Accelerator pedal position » ECM Ignition timing control Ignition coil
"| (with power transistor)
PNP signal N

Battery voltage*

P

Battery

Engine knocking

Knock sensor

— Vehicle speed signal
Comb|na’[|on meter }:m:m:-:&:-:&:—:—:—)
Shift position signal

—: Electric signal -
—=cmpp : CAN communication line

1q

|
|
|
J
Transmission range switch I
|
J
|
|

|
l
|
|
|
| Accelerator pedal position sensor
|
|
|
|
|

JSBIA3062GB

*: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

Ignition order: 1-2-3-4-5-6

The ignition timing is controlled by the ECM to maintain the best air-fuel ratio for every running condition of the
engine. The ignition timing data is stored in the ECM.

Revision: May 2013 EC-35 2014 Pathfinder



SYSTEM
< SYSTEM DESCRIPTION > [VQ35DE]

The ECM receives information such as the injection pulse width and camshaft position sensor (PHASE) sig-
nal. Computing this information, ignition signals are transmitted to the power transistor.

During the following conditions, the ignition timing is revised by the ECM according to the other data stored in
the ECM.

+ At starting

* During warm-up

« Atidle

+ At low battery voltage

* During acceleration

The knock sensor retard system is designed only for emergencies. The basic ignition timing is programmed
within the anti-knocking zone, if recommended fuel is used under dry conditions. The retard system does not
operate under normal driving conditions. If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM. The ECM retards the ignition timing to eliminate the knocking condition.

AIR CONDITIONING CUT CONTROL
AIR CONDITIONING CUT CONTROL . System DeSCription INFOID:0000000009178039

SYSTEM DIAGRAM

Engine speed”

| Crankshaft position sensor (POS) }

Piston position

| Camshaft position sensor (PHASE) I

- l Engine coolant temperature
| Engine coolant temperature sensor [

— 1 Accelerator pedal position
I Accelerator pedal position sensor [

A/C compressor

* request signal
| Battery I Battery voltage ECM :-:-:g:-:-:-g:-:-:-:’ IPDM E/R —‘
Refri t
| Refrigerant pressure sensor I clrigerant pressure
A/C relay Compressor

EPS operation signal

| Power steering control module l:-:-:-:-:-:-:m}
— Vehicle speed signal

I Combination meter l:-:-:-:-:-:-:-:m}

- A/C ON signal

-Blower fan ON_signal
I A/C auto amp. l:-:-:-:-:-:-:-:-:-:-:-:%:-:-:-::}

— : Electric signal
cmcp : CAN communication line

JSBIA3063GB

*: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

This system improves engine operation when the air conditioner is used.

Under the following conditions, the air conditioner is turned OFF.

* When the accelerator pedal is fully depressed.

* When cranking the engine.

+ At high engine speeds.

* When the engine coolant temperature becomes excessively high.

* When operating power steering during low engine speed or low vehicle speed.
» When engine speed is excessively low.

* When refrigerant pressure is excessively low or high.

AUTOMATIC SPEED CONTROL DEVICE (ASCD)
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AUTOMATIC SPEED CONTROL DEVICE (ASCD) : System Description  rowoooooossizsoso

SYSTEM DIAGRAM

Brake pedal operation

| ASCD brake switch I

N ] Brake pedal operation
| Stop lamp switch |

ASCD vehicle
i i : speed control

| ASCD steering switch } ASCD steering switch operation p4’{ Electric throttle control actuator
| PNP signal ECM ASCD status

| Transmission range switch I

signal Combinat
Output shaft revolution signal ombination meter

Shift gosition signal
Combination meter }_IIm-Im’Vehlcle Speed signal

——» : Electric signal
cucmp : CAN communication line

TCM

JSBIA3064GB

BASIC ASCD SYSTEM

Refer to Owner's Manual for ASCD operating instructions.

Automatic Speed Control Device (ASCD) allows a driver to keep vehicle at predetermined constant speed
without depressing accelerator pedal. Driver can set vehicle speed in advance between approximately 40 km/
h (25 MPH) and 144 km/h (89 MPH).

ECM controls throttle angle of electric throttle control actuator to regulate engine speed.

Operation status of ASCD is indicated by CRUISE indicator and SET indicator in combination meter. If any
malfunction occurs in the ASCD system, it automatically deactivates control.

NOTE:

Always drive vehicle in a safe manner according to traffic conditions and obey all traffic laws.

SET OPERATION

Press MAIN switch. (The CRUISE indicator in combination meter illuminates.)

When vehicle speed reaches a desired speed between approximately 40 km/h (25 MPH) and 144 km/h (89
MPH), press SET/COAST switch. (Then SET lamp in combination meter illuminates.)

ACCELERATE OPERATION

If the RESUME/ACCELERATE switch is pressed during cruise control driving, increase the vehicle speed until
the switch is released or vehicle speed reaches maximum speed controlled by the system.

And then ASCD will maintain the new set speed.

CANCEL OPERATION

When any of following conditions exist, cruise operation will be canceled.

* CANCEL switch is pressed.

* More than 2 switches at ASCD steering switch are pressed at the same time. (Set speed will be cleared.)

* Brake pedal is depressed.

 Selector lever is in the N, P, and R positions.

* Vehicle speed decreased to 13 km/h (8 MPH) lower than the set speed.

» TCS system is operated.

When the ECM detects any of the following conditions, the ECM will cancel the cruise operation and inform

the driver by blinking indicator lamp.

* Engine coolant temperature is slightly higher than the normal operating temperature, CRUISE lamp may
blink slowly.
When the engine coolant temperature decreases to the normal operating temperature, CRUISE lamp will
stop blinking and the cruise operation will be able to work by pressing SET/COAST switch or RESUME/
ACCELERATE switch.

+ Malfunction for some self-diagnoses regarding ASCD control: SET indicator will blink quickly.

If MAIN switch is turned to OFF while ASCD is activated, all of ASCD operations will be canceled and vehicle

speed memory will be erased.

COAST OPERATION
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When the SET/COAST switch is pressed during cruise control driving, decrease vehicle set speed until the
switch is released. And then ASCD will maintain the new set speed.

RESUME OPERATION

When the RESUME/ACCELERATE switch is pressed after cancel operation other than pressing MAIN switch
is performed, vehicle speed will return to last set speed. To resume vehicle set speed, vehicle condition must
meet following conditions.

» Brake pedal is released

« Selector lever is in the P and N positions

* Vehicle speed is greater than 40 km/h (25 MPH) and less than 144 km/h (89 MPH)

COOLING FAN CONTROL
COOLING FAN CONTROL : System Description INFOIDI0000000009175041

SYSTEM DIAGRAM

I Crankshaft position sensor (POS) I Engine speed »

Piston position

| Camshaft position sensor (PHASE) }

Cooling fan speed

. request signal
- 1 Engine coolant temperature P wwwwe).  |[PDM E/R
I Engine coolant temperature sensor |
- 1 Refrigerant pressure
| Refrigerant pressure sensor I ECM
| Battery } Battery voltage
Cooling fan Cooling fan
Vehicle speed signal control module g motor
I Combination meter
* A/C ON signal

* A/C evaporator temperature
» Target A/C evaporator temperature

* Blower fan ON signal
| A/C auto amp. }:-:-:-:-I-:-:-:-:-:-:-:-:-I-:-:»

— : Electric signal
=P : CAN communication line.

*: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

ECM controls cooling fan speed corresponding to engine speed, engine coolant temperature, refrigerant pres-
sure, battery voltage, vehicle speed, A/C ON signal, A/C evaporator temperature, target A/C evaporator tem-
perature and blower fan ON signal.

Cooling fan speed request signal is sent to IPDM E/R from ECM via the CAN communication line. Then, IPDM
E/R sends ON/OFF pulse duty signal to cooling fan control module. Corresponding to this ON/OFF pulse duty
signal, cooling fan control module gives cooling fan motor operating voltage to cooling fan motors. Cooling fan
speed is controlled by duty cycle of cooling fan motor operating voltage sent from cooling fan control module.

ELECTRONIC CONTROLLED ENGINE MOUNT
ELECTRONIC CONTROLLED ENGINE MOUNT : System Description INFOID:0000000009 176042

JSBIA3065GB

SYSTEM DIAGRAM

Crankshaft position sensor (POS) Engine speed
Camshaft position sensor (PHASE)

Engine mount control Electronic controlled
ECM engine mount control
solenoid valve

Vehicle speed
Combination meter me

—=cap: This signal is sent via the CAN communication line.

SYSTEM DESCRIPTION

JMBIA1827GB
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The ECM controls the engine mount operation corresponding to the engine speed. The control system has a

< SYSTEM DESCRIPTION >
2-step control [Soft/Hard]
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ELECTRONIC CONTROLLED ENGINE MOUNT LINE DRAWING

JMBIA21612Z

® Intake manifold collector

@ Electronic controlled engine mount

control solenoid valve

: From next figure

-

2014 Pathfinder
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JMBIA2072ZZ

@ Front electronic controlled engine mount ® Rear electronic controlled engine mount

4= : To previous figure

NOTE:
Do not use soapy water or any type of solvent while installing vacuum hose.

EVAPORATIVE EMISSION SYSTEM
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EVAPORATIVE EMISSION SYSTEM : System Description INFOIDI0000000009175043
SYSTEM DIAGRAM

Crankshaft position sensor Engine speed” & Piston position

Camshaft position sensor

- Amount of intake air
Mass air flow sensor
Engine coolant temperature sensor Engine coolant temperature
Air fuel ratio (A/F) sensor 1 Density of oxygen in exhaust gas
EVAP canister  [EVAP canister

Throttle position

ECM

Accelerator pedal position

Battery voltage”

Battery

Fuel temperature in fuel tank

Fuel tank temperature sensor

Pressure in purge line

|
J
|
|
]
|
Throttle position sensor }
|
|
|
|
|
|
]
J

EVAP control system pressure sensor

| Accelerator pedal position sensor

Vehicle speed

Combination meter

purge flow control

* : ECM determines the start signal status by the signals of engine speed and battery voltage.
== : This signal is sent via the CAN communication line.

purge volume
control solenoid
valve

JSBIA0371GB

SYSTEM DESCRIPTION

Electric throttle
control actuator

Intake manifold

Fuel filler cap with
pressure relief valve
and vacuum relief
valve

Refueling EVAP

Relief of
vapor cut valve \e

vacuum
1| EVAP
&l canister

Fuel tank

EVAP canister
vent control
valve

EVAP canister
purge volume control
solenoid valve

<:j:Air

‘ : Fuel vapor

PBIB1631E

The evaporative emission system is used to reduce hydrocarbons emitted into the atmosphere from the fuel
system. This reduction of hydrocarbons is accomplished by activated charcoals in the EVAP canister.

The fuel vapor in the sealed fuel tank is led into the EVAP canister which contains activated carbon and the
vapor is stored there when the engine is not operating or when refueling to the fuel tank.
The vapor in the EVAP canister is purged by the air through the purge line to the intake manifold when the
engine is operating. EVAP canister purge volume control solenoid valve is controlled by ECM. When the
engine operates, the flow rate of vapor controlled by EVAP canister purge volume control solenoid valve is

proportionally regulated as the air flow increases.

EVAP canister purge volume control solenoid valve also shuts off the vapor purge line during decelerating and

idling.
THROTTLE CONTROL
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THROTTLE CONTROL : System Description INFOIDI0000000009 178044

SYSTEM DIAGRAM
| Engine speed*

I Crankshaft position sensor (POS) I

| Engine coolant temperature sensor } Engine coolant temperature

- l Amount of intake air
Mass air flow sensor |

- l Intake air temperature
Intake air temperature sensor |

Throttle control i
ECM Electric throttle

. l Accelerator pedal position control actuator
Accelerator pedal position sensor I

|I Start signal and ignition OFF

| Ignition switch

Vehicle speed signal
I Combination meter

-A/C ON signal
I -Blower fan ON signal

A/C auto amp }:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:*

—» : Electric signal
cecmdp : CAN communication line JSBIA3066GB

*: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

ECM calculates the value of signal transmitted from the accelerator pedal and activates the throttle valve by
transmitting a control signal to the electric throttle control actuator. This allows the optimum throttle angle and
improves drivability and fuel consumption. In addition, ECM learns the fully closed position every time when
the ignition switch is turned OFF to improve the accuracy in throttle valve position.

When a malfunction occurs in the throttle control system, the throttle valve is closed by the return spring and
maintains the minimum engine speed by holding a slightly opened condition which is close to the fully opened
condition. This allows the securing of brake system, power steering system, and electric system and the
ensuring of the safety.

INTAKE VALVE TIMING CONTROL
INTAKE VALVE TIMING CONTROL : System Description INFOID:0000000009175045

SYSTEM DIAGRAM

Crankshaft position sensor (POS) Engine speed & Piston position
Camshaft position sensor (PHASE)

Engine oil temperature

| Engine oil temperature sensor Ecm | Intake valve timing control | |ntake valve timing

control solenoid valve

|
J
l Engine coolant temperature
|

| Engine coolant temperature sensor

Vehicle speed
I Combination meter r:-:-:-:-:-:-:-:-:-:-:-:-:-:-:»

—mcup: This signal is sent via the CAN communication line.

JMBIA1830GB
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SYSTEM DESCRIPTION

IVT control vane

Cam sprocket

Intake VT
valve control

TDC

Exhaust
valve

Oil pressure

Oil pressure

Retard angle (Figure 1) Advance angle (Figure 2)

Oil pressure

Retension (Figure 3)

JMBIA0060GB
This mechanism hydraulically controls cam phases continuously with the fixed operating angle of the intake
valve.

The ECM receives signals such as crankshaft position, camshaft position, engine speed, and engine coolant
temperature. Then, the ECM sends ON/OFF pulse duty signals to the intake valve timing (IVT) control sole-
noid valve depending on driving status. This makes it possible to control the shut/open timing of the intake
valve to increase engine torque in low/mid speed range and output in high-speed range.

ENGINE PROTECTION CONTROL AT LOW ENGINE OIL PRESSURE

ENGINE PROTECTION CONTROL AT LOW ENGINE OIL PRESSURE : System De-
scription

INFOID:0000000009178046

SYSTEM DIAGRAM

— 1 _Engine oil pressure
| Engine oil pressure sensor |

; . ) Combination meter
Oil pressure warning lamp signal

1 Engine speed
| Crankshaft position sensor (POS) |

ECM |
Oil pressure

warning lamp

1 Engine oil temperature
’ Engine oil temperature sensor [ >

=P : This signal is sent through CAN communication line.

JSBIA1588GB

SYSTEM DESCRIPTION

» The engine protection control at low engine oil pressure warns the driver of a decrease in engine oil pres-
sure by the oil pressure warning lamp before the engine becomes damaged.

* When detecting a decrease in engine oil pressure at an engine speed less than 1,000 rpm, ECM transmits
an oil pressure warning lamp signal to the combination meter. The combination meter turns ON the oil pres-
sure warning lamp, according to the signal.

* When detecting a decrease in engine oil pressure at an engine speed 1,000 rpm or more, ECM transmits an
oil pressure warning lamp signal to the combination meter.

The combination meter turns ON the oil pressure warning lamp, according to the signals. When detecting a
decrease in engine oil pressure, ECM cuts fuel if the engine speed exceeds the specified value.

Combination meter
Decrease in engine oil pressure Engine speed Fuel cut
Oil pressure warning lamp
Less than 1,000 rpm ON* NO
Detection
1,000 rpm or more ON YES

*: When detecting a normal engine oil pressure, ECM turns OFF the oil pressure warning lamp.
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FUEL FILLER CAP WARNING SYSTEM
FUEL FILLER CAP WARNING SYSTEM : System Description INFOIDI0000000009178047

SYSTEM DIAGRAM

Pressure in purge line
I EVAP control system pressure sensor } purg

* Fuel level sensor signal
* Fuel filler cap warning reset signal
ECM

Combination meter Fuel filler cap warning display signal

Fuel level sensor unit | I Meter control switch

=P :This signal is sent via the CAN communication line.

JSBIA1456GB

SYSTEM DESCRIPTION

The fuel filler cap warning system alerts the driver to the prevention of the fuel filler being left uncapped and
malfunction occurrences after refueling, by turning ON the fuel filler cap warning display on the combination
meter.

ECM judges a refueled state, based on a fuel level signal transmitted from the combination meter.

When a very small leak is detected through the EVAP leak diagnosis performed after judging the refueled
state, ECM transmits a fuel filler cap warning display signal (request for display ON) to the combination meter
via CAN communication.

When receiving the signal, the combination meter turns ON the fuel filler cap warning display.

CAUTION:

Check fuel filler cap installation condition when the fuel filler cap warning display turns ON.

Reset Operation

The fuel filler cap warning lamp tunes OFF, according to any condition listed below:

* Reset operation is performed by operating the meter control switch on the combination meter.

- When the reset operation is performed, the combination meter transmits a fuel filler cap warning reset signal
to ECM via CAN communication. ECM transmits a fuel filler cap warning display signal (request for display
OFF) to the combination meter via CAN communication. When receiving the signal, the combination meter
turns OFF the fuel filler cap warning display.

* EVAP leak diagnosis result is normal.

* Fuel refilled.

* DTC erased by using CONSULT.

NOTE:

MIL turns ON if a malfunction is detected in leak diagnosis results again at the trip after the fuel filler cap warn-

ing display turns ON/OFF.

VARIABLE INDUCTION AIR SYSTEM
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VARIABLE INDUCTION AIR SYSTEM : System Description

SYSTEM DIAGRAM

INFOID:0000000009178048

Crankshaft position sensor (POS) Engine speed*

Camshaft position sensor (PHASE)

1 Amount of intake air

| Mass air flow sensor [

1 Engine coolant temperature

| Engine coolant temperature sensor [

1 Throttle position

ECM

VIAS control -
4>| VIAS control solenoid valve 1 and 2

| Throttle position sensor I

1 Accelerator pedal position

| Accelerator pedal position sensor I

l Battery voltage*

| Battery I

* : ECM determines the start signal status by the signals of engine speed and battery voltage.

JMBIA1831GB

SYSTEM DESCRIPTION

VIAS control solenoid valve signal ON

VIAS control solenoid valve

Power valve
actuator Vacuum tank
7Y
Air flow

VIAS control solenoid valve signal OFF
VIAS control solenoid valve -
ECM
Power valve
actuator Vacuum tank
— P
Air flow

Power valve

JMBIA0181GB

intake passage.

However, in the high speed range, the ECM sends the OFF signal to the VIAS control solenoid valve and the
power valve is opened. Under this condition, the pressure waves of intake stroke are resonant with those of

In the medium speed range, the ECM sends the ON signal to the VIAS control solenoid valve. This signal
introduces the intake manifold vacuum into the power valve actuator and therefore closes the power valve.
Under this condition, the pressure waves of the exhaust stroke do not disturb the pressure waves of the intake
stroke of each opposite bank. Therefore, charging efficiency is increased together with the effect of the long

each opposite bank exhaust stroke. Therefore, charging efficiency is also increased.

In addition, both valves 1 and 2 are opened or closed in other ranges mentioned above. Thus maximum

charging efficiency is obtained for the various driving conditions.

VACUUM HOSE DRAWING
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JMBIA0172ZZ

@ Power valve actuator 1 @ VIAS control solenoid valve 1 @ VIAS control solenoid valve 2

@ Power valve actuator 2 ® Intake manifold collector

INTEGRATED CONTROL OF ENGINE, CVT, AND ABS
INTEGRATED CONTROL OF ENGINE, CVT, AND ABS : System Description

INFOID:0000000009178049

Real time communications (signal exchange) among control units (e.g. ECM, CVT, ABS, and combination
meter) via CAN communication optimizes engine torque and lock-up during gear shift and prevents engine
speed from decreasing during deceleration.

CAN COMMUNICATION
CAN COMMUNICATION : System Description INFOIDI0000000009175051
CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-

tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
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control units during operation (not independent). In CAN communication, control units are connected with 2

communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

Refer to LAN-36, "CAN COMMUNICATION SYSTEM : CAN Communication Signal Chart", about CAN com-

munication for detail.
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OPERATION

AUTOMATIC SPEED CONTROL DEVICE (ASCD)
AUTOMATIC SPEED CONTROL DEVICE (ASCD) : Switch Name and Function

SWITCHES AND INDICATORS

INFOID:0000000009178052

®

@

CRUISE

CANCEL
@ Acceunes
SET

MF coastseT—4 (&)

JSBIA03762Z

1.  CRUISE indicator

4.  ON/OFF (MAIN) switch

2. SET indicator 3. CANCEL switch
5. COAST/SET switch 6. ACCEL/RES switch
(ACCELERATE/RESUME)

A.  On the combination meter (Informa- B. On the steering wheel

tion display)

SET SPEED RANGE
ASCD system can be set the following vehicle speed.

Minimum speed (Approx.) Maximum speed (Approx.)

38 km/h (24 MPH)

144 km/h (89 MPH)

SWITCH OPERATION

ltem

Function

CANCEL switch

Cancels the cruise control driving.

ACCEL/RES switch

* Resumes the set speed.

(RESUME/ACCELERATE) * Increases speed incrementally during cruise control driving.
COAST/SET switch » Sets desired cruise speed.
(SET/COAST) » Decreases speed incrementally during cruise control driving.

ON/OFF (MAIN) switch

Master switch to activate the ASCD system.

CANCEL OPERATION
When any of following conditions exist, cruise operation will be canceled.

CANCEL switch is pressed

ON/OFF (MAIN) switch pressed (Set speed is cleared)

More than 2 switches at ASCD steering switch are pressed at the same time (Set speed will be cleared)
Brake pedal is depressed

Selector lever position is changed to N, P or R

* Vehicle speed decreased to 13 km/h (8 MPH) lower than the set speed

» TCS system is operated

When the ECM detects any of the following conditions, the ECM will cancel the cruise operation and inform

the driver by blinking indicator.

» Engine coolant temperature is slightly higher than the normal operating temperature, CRUISE indicator may

blink slowly.

When the engine coolant temperature decreases to the normal operating temperature, CRUISE indicator will
stop blinking and the cruise operation will be able to work by pressing COAST/SET switch or ACCEL/RES

switch.

+ Malfunction for some self-diagnoses regarding ASCD control: SET indicator will blink quickly.
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If MAIN switch is turned to OFF during ASCD is activated, all of ASCD operations will be canceled and vehicle

speed memory will be erased.
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
Diagnosis Description INFOIDI0000000009178053

This system is an on board diagnostic system that records exhaust emission-related diagnostic information
and detects a sensors/actuator-related malfunction. A malfunction is indicated by the malfunction indicator
lamp (MIL) and stored in ECU memory as a DTC. The diagnostic information can be obtained with the diag-
nostic tool (GST: Generic Scan Tool).

GST (Generic Scan Tool) INFOID:0000000009176054

When GST is connected with a data link connector equipped on the vehicle side, it will communicate with the
control unit equipped in the vehicle and then enable various kinds of diagnostic tests. Refer to EC-50, "Diag-
nosis Description".

NOTE:

Service $0A is not applied for regions where it is not mandated.
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DIAGNOSIS SYSTEM (ECM)
< SYSTEM DESCRIPTION > [VQ35DE]

DIAGNOSIS SYSTEM (ECM)
DIAGNOSIS DESCRIPTION

DIAGNOSIS DESCRIPTION : 1st Trip Detection Logic and Two Trip Detection Logic

INFOID:0000000009178055

When a malfunction is detected for the first time, 1st trip DTC and 1st trip Freeze Frame data are stored in the
ECM memory. The MIL will not illuminate at this stage. <1st trip>
If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored in
the ECM memory, and the MIL illuminates. The MIL illuminates at the same time when the DTC is stored.
<2nd trip> The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is per-
formed during vehicle operation. Specific on board diagnostic items will cause the ECM to illuminate or blink
the MIL, and store DTC and Freeze Frame data, even in the 1st trip, as shown below.

x: Applicable —: Not applicable

MIL DTC 1st trip DTC
1st trip 2nd trip ;
ltems , ' 1st trip 2nd trip 1st trip glr;(;ltanﬁ
Blinking IIIurg:jnat- Blinking ”'U”;('j”at' displaying | displaying | displaying ing

Misfire (Possible three way catalyst
damage) — DTC: P0300 — P0308 X — — — — — x _
is being detected

Misfire (Possible three way catalyst
damage) — DTC: P0300 — P0308 — — x — — x — —
is being detected

One trip detection diagnoses (Re-

fer to EC-91. "DTC Index".) - * - - x - - -
Except above — — — X — x x —
DIAGNOSIS DESCRIPTION : DTC and Freeze Frame Data INFOID:0000000009176056

DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not recur, the 1st trip DTC
will not be displayed.

If a malfunction is detected during the 1st trip, the 1st trip DTC is saved in the ECM memory. The MIL will not
light up (two trip detection logic). If the same malfunction is not detected in the 2nd trip (meeting the required
driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same malfunction is detected in the
2nd trip, both the 1st trip DTC and DTC are saved in the ECM memory and the MIL lights up. In other words,
the DTC is stored in the ECM memory and the MIL lights up when the same malfunction occurs in two consec-
utive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed between the 1st and 2nd
trips, only the 1st trip DTC will continue to be stored. For malfunctions that blink or light up the MIL during the
1st trip, the DTC and 1st trip DTC are stored in the ECM memory.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-91, "DTC Index". These items are required
by legal regulations to continuously monitor the system/component. In addition, the items monitored non-con-
tinuously are also displayed on CONSULT.

1st trip DTC is specified in Service $07 of SAE J1979/ISO 15031-5. 1st trip DTC detection occurs without illu-
minating the MIL and therefore does not warn the driver of a malfunction.

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in Work Flow procedure Step 2, refer to EC-133, "Work Flow". Then perform DTC Confirma-
tion Procedure or Component Function Check to try to duplicate the malfunction. If the malfunction is dupli-
cated, the item requires repair.

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant tem-
perature, short term fuel trim, long term fuel trim, engine speed, vehicle speed, absolute throttle position, base
fuel schedule and intake air temperature at the moment a malfunction is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.
The data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen.
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DIAGNOSIS SYSTEM (ECM)
< SYSTEM DESCRIPTION > [VQ35DE]

Only one set of freeze frame data (either 1st trip freeze frame data or<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>