ENGINE - 2UZ-FE ENGINE EG-31

B ENGINE CONTROL SYSTEM

1. General

The engine control system of the 2UZ-FE engine has the following features.

System

Outline

SFI
(Sequential Multiport Fuel
Injection)

® An L-type SFI system directly detects the intake air mass u
a hot wire type air flow meter.
® An independent injection system (in which fuel is injected o

sing

nce

into each intake port for each two revolutions of the crankshaft)

is used.
® Fuel injection takes two forms:
— Synchronous injection, in whighjection always occurs at th
same timing relative to the firing order.

— Non-synchronous injection in which injection is effected

regardless of the crankshaft angle.

ESA
(Electronic Spark Advance)

® |gnition timing is determined by the ECM based on signals ffom
various sensors. The ECM corrects ignition timing in response to

engine knocking.

® Thissystem selects the optimal ignition timing in accordance
the signals received from the sensors and sends the (IGT) ig
signal to the igniter.

vith
nition

ETCS-i

(Electronic Throttle Control
System-intelligent)

[See page EG-49]

Optimally controls the throttle valv@pening in accordance with th
amount of accelerator pedal effort and the condition of the en
and the vehicle.

e
gine

VVT-i

(Variable Valve
Timing-intelligent)
[See page EG-54]

Controls the intake camshaft to optimal valve timing in accorda
with the engine condition.

ince

ACIS

(Acoustic Control Induction
System)

[See page EG-58]

The intake air passages are switched according to the engine
and throttle valve opening angle to provided high performance i
speed ranges.

speed
n all

Fuel Pump Control
[See page EG-60]

® Based on signals from the ECM, the fuel pump ECU controls
fuel pump to 3 stages.

® The fuel pump is stopped when the SRS airbag is deployed
frontal, side, or side rear collision.

the

ina

Air Injection Control
[See page EG-62]

The ECM controls the air injection time based on the signals from

the crankshaft position sensor, engine coolant temperature s¢
mass air flow meter and air pressure sensor.

2NSOr,

Starter Control
(Cranking Hold Function)
[See page EG-66]

Once the ignition switch is turned ON, this control continues
operate the starter until the engine started.
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System

Outline

Air-fuel Ratio Sensor and
Oxygen Sensor Heater Control

Maintains the temperature of the air-fuel ratio sensors or oxygen
sensors at an appropriate level to increase the detection accurgcy of

the exhaust gas oxygen concentration.

Air Conditioning Cut-off Control

By turning the air conditioning compressor ON or OFF

accordance with the engine condition, drivability is maintained,

n

Evaporative Emission Control
[See page EG-68]

® The ECM controls the purge flow of evaporative emission (KHC)

in the canister in accordance with the engine conditions.

e Approximately five hours after the ignition switch has been
turned OFF, the ECM operates the pump module to detect any

evaporativeemission leakage occurring between the fuel tank
the canister through changes in the fuel tank pressure.

and

Engine Immobilizer

Prohibits fuel delivery and ignition if an attempt is made to starf the

engine with an invalid key.

[See page EG-80]

engine according to the data already stored in the memory.

Diagnosis When the ECM detects a malfunction, the ECM records |the
[See page EG-80] malfunction and memorizes information related to the fault.
Fail-safe When the ECM detects a malfunction, the ECM stops or controls the
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2. Construction
The configuration of the engine control system in the 2UZ-FE engine is as shown in the following chart.

SENSORS ACTUATORS
MASS AIR FLOW METER | % SFI
10 > NO. 1 INJECTOR
INTAKE AIR THA #20 - NO. 2 INJECTOR
4> .
TEMPERATURE SENSOR #30 | 6 3 NJECTOR
#49 > NO. 4 INJECTOR
CRANKSHAFT POSITION NE #50
SENSOR N — > NO. 5 INJECTOR
- NO. 6 INJECTOR
#70 - NO. 7 INJECTOR
CAMSHAFT POSITION G2 #830
SENSOR I - NO. 8 INJECTOR
ESA
ENGINE COOLANT HWo | TR
TEMPERATURE SENSOR 1671 4.5 "l |GNITION COIL with IGNITER |—
< No. 1,4, 6, 7
ACCELERATOR PEDAL VPA
POSITION SENSOR VPA2 IGT2,3,5.8 | IGNITION COIL with IGNITER
< No. 2, 3,5, 8
VTA1l
el e I *
SPARK PLUGS| SPARK PLUGS
KNKL No. 2, 3,5,8 No.1,4,6,7
KNOCK SENSORS
KNK2
ETCS-i
Y e
VVT SENSORS we M »i THROTTLE CONTROL MOTOR
STP
STOP LIGHT SWITCH |— T
e ANSFER NEUTRAL . oct _ [ CAMSHAFT TIMING OIL
™| CONTROL VALVE (Bank 1
POSITION SWITCH* > ( )
oc2 _| CAMSHAFT TIMING OIL
CONTROL VALVE (Bank 2
CENTER DIFF. LOCK L4 © ( )
POSITION SWITCH* >
ACIS
_COMBINATIONMETER | oy s | - ‘
e Vehicle Speed Signal |
7 08LEG25IT

* 4AWD Models (Continued)
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\/\
AIR PRESSURE SENSOR AlP FUEL PUMP CONTROL
(Bank 1) I
FC =| CIRCUIT OPENING RELAY
AIR PRESSURE SENSOR AIP2 FPC | ‘
(Bank 2) D1 FUEL PUMP ECU
IGNITION SWITCH STSW FUEL PUMP
IG2 RELAY IGSW AIR INJECTION CONTROL
e AIRINJECTION
PARK/NEUTRAL POSITION NSW o 171 CONTROL DRIVER - —
SWITCH RO N - (Bank 1)
e Neutral Start Signal Y
e Shift Lever Position Signal AIR INJECTION CONTROL
VALVE (Bank 1)
= ECM ‘ ELECTRIC AIR PUMP (Bank 1)}«
TRANSMISSION CONTROL | sFTy|
SWITCH SETD
- ARP2
“riz 7 AIRINJECTION
oy T CONTROLDRIVER i—
- (Bank 2)
AIR-FUEL RATIO SENSOR
__________________________ AlA+ Y
(Bank 1, Sensor 1) o AIR INJECTION CONTROL
(Bank 2, Sensor 1) - VALVE (Bank 2)
‘ ELECTRIC AIR PUMP (Bank 2)}«
HEATED OXYGEN SENSOR
(Bank 1, Sensor 2) OxX18
(Bank 2, Sensor 2) o _____STARTERCONTROL |
ACCR - ACCCUTRELAY |
CANISTER PUMP MODULE STAR | |
__________________________ ~  STARTERRELAY |
CANISTER PRESSURE PPMP <ia
SENSOR > < I e Starter Signal ‘
\/\

08LEG26Y

(Continued)
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CCSL\/\
CRUISE CONTROL SWITCH ccHa*! |
AIR-FUEL RATIO SENSOR
AND OXYGEN SENSOR
ALT HEATER CONTROL
GENERATOR o e
AIR-FUEL RATIO SENSOR HEATER
HAIA (Bank 1, Sensor 1)
POWER STEERING OIL PSP HAZA . (Bank 2, Sensor 1)
PRESSURE SENSOR
OXYGEN SENSOR HEATER
HT1B . (Bank 1, Sensor 2)
AC1 HT2B
AIR CONDITIONING - =  (Bank 2, Sensor 2)
AMPLIFIER <« ACT
IMI_|
TRANSPONDER KEY ECU| w0 | ECM EVAPORATIVE EMISSION
CONTROL
BATTERY BATT,_ oup || CANISTER PUMP MODULE
TC VPMP » | EAK DETECTION PUMP|
B TACH= CANISTER VENT VALVE
DLC3 cANZ
PRG |, PURGE VSV
CENTER AIRBAG SENSOR e
ASSEMBLY —
STV
SKID CONTROL ECU  ==llI | COMBINATION METER
w - MIL
MAIN BODY ECU
(Driver Side Junction Block)
MREL -
DISTANCE CONTROL ECU# == +B EFI MAIN RELAY
CAN*3 B
A
A
MILLIMETER WAVE RADAR | LGND_
SENSOR%

08LEG27Y

*1: Models with Dynamic Laser Cruise Control System
*2:\/ Bus
*3: MS Bus
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3. Engine Control System Diagram

Ignition Switch

L=
Circuit Opening
&Relay

ECU

Mass Air Flow Meter

Intake Air Temperature Sensor

£ |

_| Fuel Pump II

Fuel Filter

Fuel Pump

e

—

Accelerator Pedal
Position Sensor

Vent Valve

Canister Pump Module

Canister

Canister Pressure Sensor

Purge VSV

Throttle Position Sensor
Throttle Control Motor
Air Pressure Sensor (Bank 2)

=

VSV
(For ACIS)

o

Air Injection . T
Control Drivej - .._-!
(Bank 2) = = T
Alr Injection Electric Air Pump
Control Valve (Bank 2)
(Bank 2)
Fuel Injector
— ]
ok 2%
VVT Sensor RH — T, b
. ] M
Ignition Coil -:@I
with Igniter o U e S
p——

“ Engine Coolant Temp. Sensorj.

Air-fuel Ratio Sensor
(Bank 2, Sensor 1) '

BT i S N

Air Pressure Sensol

r (Bank 1)

1‘\. _—

Air Injection
Control Drivel
(Bank 1)

Air Injection i A
Control Valve| Iélgﬁ&'clf‘ Ll
(Bank 1)

Fuel

Injector

Camshaft Position Sensc
a VVT Sensor LH

Ignition Coil
with Igniter

(Bank 1, Sensor 1,

Oxygen Sensor
(Bank 1, Sensor 2,

Combination Meter
® \ehicle Speed Signal
Battery e ML

Generator—————+
Stop Light Switch 5

CAN (V Bus) Bl

([ ]

Center Airbag Sensor Assembl
Skid Control ECU

Main Body ECU

Air-fuel Ratio Sensor

)

T W
Oxygen Sensor 2 Knock Sensor 2 Knock Sensor 1
(Bank 2, Sensor “
: OB
= @ Crankshaft Position
: Sensor
"
"

| Air Conditioning Amplifier

= ACC Cut Relay

I Starter Relavl
| Starter Pc!u,l

Distance Control ECU*

*1: Camshaft Timing Oil Control Valve LH
*2: Camshaft Timing Oil Control Valve RH

==

Park/

Transmission Solenoid Valves

Transponder Key ECU

Starter

Neutral

Position Switch

08LEG24IT

3 Models with Dynamic Laser Cruise Control System
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4. Layout of Main Components

Canister
Heated Oxygen Sensor

(Bank 2, Sensor 2‘
——

S /
Air-fuel Ratio Sensor ’/
(Bank 2, Sensor 1) [

Fuel Pump ECU

Fuel Pump

_ _ Heated Oxygen Sensor
Air-fuel Ratio Sensor (Bank 1, Sensor 2)

(Bank 1, Sensor 1) 0BLEG28IT

MIL

~‘ == C/ gojoda
— J ‘ %Eri?ﬁ )
‘ Y IF=

08LEGO6Y
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Air Injection Control Valve (Bank 2)
® Air Pressure Sensor
Mass Air Flow Meter

e Intake Air Temperature Air Injection Control Valve (Bank 1)

® Air Pressure Sensor

Electric Air Pump
(Bank 2) Electric Air Pump (Bank 1)

08LEG29Y

VVT Sensor RH
VVT Sensor LH

Throttle Body

Engine e Throttle Position Sensor N _
Coolant e Throttle Control Motor Ignition Coil
Temperature with Igniter

=y
3

M

Ignition Coll
with Igniter

& —

—

YAl

-

Camshaft Timing
Oil Control Valve

Fuel Injectors

Camshaft Timing Fuel Injectors

Oil Control Valve

ol Camshaft Position Knock Sensor 2

Sensor Knock Sensor 1

Crankshaft Position Sensor

ACIS Actuator

VSV (For ACIS)

08LEG30Y
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5. Main Components of Engine Control System

General

The main components of the 2UZ-FE engine control system are as follows:

Components Outline Quantity Function
The ECM optimally controls the engine contrpl
32-bit CPU system to suit the operating conditions of the
ECM 1 . . . .
(DENSO) engine in accordance with the signals provided by
the sensors.
Mass Air Flo . . . .
! W . Thissensor has a built-in hot-wire to directly detect
Meter Hot-wire Type 1 the intake air mass and flow rate
[See page EG-40] '
Intake Air . . :
. This sensor detects the intake air temperature by
Temperature Thermistor Type 1 . .
means of an internal thermistor.
Sensor
Crankshaft Position . . . .
Pick-up Coil Type This sensor detects the engine speed and| the
Sensor (Rotor Teeth/36-2) 1 crankshaft position
[See page EG-40] P '
Camshaft Position . .
. MRE Type This sensor detects the camshaft position and
Sensor (Rotor Teeth/3) 1 erforms the cylinder identification
[See page EG-41] P Y '
VVT Sensor Pick-up Coil Type 1 each . .
This sensor detects the actual valve timing.
[See page EG-42] (Rotor Teeth/3) bank 9
Accelerator Pedal .
. This sensor detects the amount of pedal effort
Position Sensor Non-contact Type 1 apolied to the accelerator pedal
[See page EG-43] PP P '
Throttle Position .
This sensor detects the throttle valve openjng
Sensor Non-contact Type 1 anale
[See page EG-44] ge.
Built-in This sensor detects an occurrence of the engine
Knock Sensor . . 1 each knocking indirectly from the vibration of the
Piezoelectric Type . .
[See page EG-45] bank cylinder block caused by the occurrence of engine
(Flat Type) .
knocking.
Heated Oxygen . This sensor detects the oxygen concentration in|the
Yo Cup Type with 1 each . Yo :
Sensor Heater bank exhaust gas by measuring the electromotive farce
[See page EG-47] which is generated in the sensor itself.
. . As with the oxygen sensor, this sensor detects the
Air-fuel Ratio . .
Sensor Planar Type with 1 each oxygenconcentration in the exhaust gas. Howeyer,
Heater bank it detects the oxygen concentration in the exhaust
[See page EG-47] .
gas linearly.
Engine Coolant . .
. This sensor detects the engine coolant temperature
Temperature Thermistor Type 1 . .
by means of an internal thermistor.
Sensor
. This fuel injector contains an electro-magnetically
Fuel Injector 4-hole Type 8 . . .
! J yp operated nozzle to inject fuel into the intake part.

(Continued

)
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Components Outline Quantity Function

The camshaft timing oil control valve changes
Electro-magnetic/ 2 each | the valve timing by switching the oil passage

Coil Type bank thatacts on the VVT-controller in accordance
with the signals received from the ECM.

Camshatft Timing
Qil Control Valve
[See page EG-56]

Mass Air Flow Meter

® This mass air flow meter, which is a slot-in type, allows a portion of the intake air to flow through the
detectionarea. By directly measuring the mass and the flow rate of the intake air, the detection precision
is improved and the intake air resistance is reduced.

® This mass air flow meter has a built-in intake air temperature sensor.

Intake Air
ﬁ Temperature Sensor
o —

Air Flow

=)

273GX15

Crankshaft Position Sensor

The timing rotor of the crankshaft consists of a 34-tooth plate with 2 teeth missing. The crankshaft position
sensor outputs a crankshatft rotation signal evefyoi@rankshaft rotation, and the change of the signal
due to the missing teeth is used to determine top-dead-center.

Timing Rotor
(No. 1 Crankshaft Position Sensor Plate)

NE Signal Plate (720Crank Angle)

10° CA 2 Teeth Missing

Crankshaft Position Sensor

151EG18 279EG50



