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ENGINE

2JZ-GE ENGINE
B DESCRIPTION

The 2JZ-GE engine has adopted the VVT-i (Variable Valve Timing-intelligent) system and a long exhaust
manifold to improve engine performance and fuel economy, and reduce exhaust emissions. In addition,

it has adopted the ETCS-i (Electronic Throttle Control System-intelligent) to ensure excellent vehicle con-
trollability and improve its comfort.

143EGO1
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ENGINE — 2JZ-GE ENGINE

27

B ENGINE SPECIFICATIONS AND PERFORMANCE CURVES

)

2JZ-GE Enging .
temn New Previous
No. of Cyls. & Arrangement 6-Cylinder, In-Line —
Valve Mechanism 24-\éaé\|{[eb:?\ZHC, —
Combustion Chamber Pentroof Type —
Manifold Cross-Flow —
Fuel System EFI —
Displacement cfi(cu. in.) 2997 (182.9) —
Bore x Stroke mm (in.) 86.0 x 86.0 (3.39x 3.39) —
Compression Ratio 105:1 10.0:1
Europe 163 kW @ 5800 rpm (EEC)| 156 kW @ 5800 rpm (EEC)
Max. Output | Australia 166 kW @ 6000 rpm (EEC) —
G.C.C. Countries| 178 kW @ 6000 rpm (SAE-GROSY) 173 kW @ 6000 rpm (SAE-GROSS
Europe 298 Nm @ 3800 rpm (EEC)| 275 Nm @ 4800 rpm (EEC)
Max. Torque |Australia 298 Nm @ 4000 rpm (EEC) —
G.C.C. Countries| 312 Nm @ 4000 rpm (SAE-GROSS) 287 Nm @ 4800 rpm (SAE-GROSS
IN. Open —-12°~48° BTDC 3° BTDC
. Close 65°~5° ABDC 50° BTDC
Valve Timing
EX. Open 40° BBDC 53° BBDC
Close 6° ATDC 3° ATDC
Fuel Octane Number (RON) 95+1 932 —
Oil Grade APl SH EC-II, SJ EC or ILSAC API SH EC-Il or ILSAC

*1: For Europe Model

*2: For Australia and G.C.C. Countries Model
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B MAJOR DIFFERENCES

The following changes have been made to the 2JZ-GE engine.

System Features

® The cylinder head water jacket has been modified to improve the
cooling performance around the spark plugs, thus increasing the
compression ratio.

® The cylinder head intake port has adopted a smaller diameter tp im-
prove the intake airflow velocity, thus increasing the torque in|the
low- to medium-speed range.

® The piston and connecting rod are lightweight to reduce the noisg and
vibration.

® The VVT-isystem is used to improve engine performance, fuel egcon-
omy and reduce exhaust emissions.

® The spring tension of the valve springs has been decreased to educe
friction.

Engine Proper

Valve Mechanism

An electric cooling fan has been adopted. The fan speed is cont
in 3 steps to improve cooling performance and reduce cooling fan

® A thermostat is installed in the throttle body in order to restrain
rise in the intake air temperature, thus improving the intake char
efficiency.
Intake and Exhaust System | ® A long port exhaust manifold made of stainless steel is used to im-
prove the engine’s torque in the low- to medium-speed range.
® A long tail muffler is used to ensure quietar operation during id
ling.

Cooling System

® The injector has been made more compact and the injection npzzle
has been modified to improve the atomization of the fuel.
® An air assist fuel injection system is used to promote atomizing of
the fuel for improved fuel economy.*
e A fuel returnless system has been adopted to reduce evaporative
emissions.

® A jet pump has been adopted to use the fuel in the fuel tank effec-
tively.

Fuel System

The DIS (Direct Ignition System) is used to enhance the reliability of
the ignition system.

® The ETCS-i has been adopted to realize excellent vehicle controlla-

bility and comfort.
® A 3-step control type fuel pump speed control has been adopted.
Engine Control System e M-OBD (Multiplex On-Board Diagnosis) system is adopted.

® The cruise control system and the engine immobiliser system have
been integrated with the engine ECU.

® The engine ECU has been installed in the engine compartment.

® EGR system has been discontinuéd.*

® The 2 TWCs (Three-Way Catalytic Converters) have been integfated
with the exhaust manifold and the TWC under the floor has been dis-
continued.®

Ignition System

Emission Control System

*1. On the model for Europe, adopted since the previous model.
*2: Only for Europe and Australia model.
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HENGINE PROPER
1. Piston

The valve recess has been reduced to improve combustion efficiency and the skirt portion has been reduced
for weight reduction, that resulted in reducing noise and vibration.

- =1 C -
New Previous

150EG10

2. Connecting Rod

The connecting rod is made of high-strength vanadium steel to realize weight reduction and high strength.
In addition to reducing noise and vibration, it accommodates the high power output of the engine.

New Previous

150EG43
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B VVALVE MECHANISM

1. Intake Camshaft

® |n conjunction with the adoption of the VVT-i system, an oil passage is provided in the intake camshft
in order to supply engine oil to the VVT-i system.

® |n conjunction with the use of the DIS, the intake camshaft is provided with timing rotor to trigger the
camshatft position sensor.

Advance Side Oil Passage
A Timing Rotor

~— ————

. No.1 Bearin A A-A' Cross Section
Oil Passage

150EG15 150EG24

B LUBRICATION SYSTEM

1. General

® An oil pipe is provided between the intake cam-
shaft bearing cap No.3 and the cylinder block in OiI Filter
order to supply oil to the VVT-i system.

e A check valve is enclosed inside the union bolt C @ @
on the side of the cylinder block. -

Intake Camshaft Union Bolt

Bearing Cap No.3 e’ @@
\ Oil Pipe

Cylinder
Block Do
00 0 @F@
Union Bolt

(Check Valve)

150EG16
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2. Check Valve

The function of the check valve is to prevent the fall of the oil pressure on the VVT-i system side when
the engine is stopped.
a. Engine is operated.
The oil that flows from the main oil hole in the cylinder block overcomes the spring pressure, pushes
the valve down and flows into the oil valve.
b. Engine is stopped.

If there is no oil pressure applied by the main oil hole, the valve is pressed against the valve seat by
the spring, thus preventing the oil from flowing down from the VVT-i system. As a result of this
function, the initial VVT-i system operation is properly ensured during engine starting.

—: Oil Flow

Spring  To VVT-i System

Yy

From Main
Oil Hole

Valve Seat Valve
Union Bolt

Engine is Operated Engine is Stopped

150EG17 150EG18
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B COOLING SYSTEM

1. Cooling Fan System

The cooling system has been changed from the previous temperature controlled cupling fan system to ar
electric cooling fan system.
The cooling fan controls the fan speed in 3 steps (OFF, Low, High) by using the water temperature switch
in accordance with the engine coolant temperature and the operating condition of the air conditioner and
by turning the 3 fan relays ON and OFF and connecting 2 fan motors in a series or parallel circuit.

p Wiring Diagram «

Ignition Fan Main
Switch Relay
% oo

RS

{
=

@ Condenser
Fan Motor

|
-

1.2 MPa
Fan No. 2 g | FanNo.1 i (12.5 kgficn®)
Relay ? Relay ON
To A/C J_— " 15Mpa OFF
Magnetic=— (15.5 kgf/cn?)
—LClutch Relay A/C Pressure Switch
Battery | Radiator _
ryf Fan No. 3 g 3 Fan Motor@ Water Temp. Switch
e}
Relay 83°C
1 1 1 (1‘81 R ON
) ) o ' OFF
90°C
(1940 F) 152EG03
p Cooling Fan Operation <
Engine Coolant Temperature (
: o iy 83°C (18TF) 90°C (194F)
Air Condltlonlng. Condition or Lower or Higher
Compressor Refrigerant Pressure
OFF 1.2 MPa (12.5kgf/cr) or Lower OFF High
ON 1.2 MPa (12.5kgf/cr) or Lower Low High
1.5 MPa (15.5kgf/ci) or Higher High High
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B INTAKE AND EXHAUST SYSTEM

1.

2.

Intake Manifold Gasket

A heat-barrier gasket made of phenol resin is used
between the cylinder head and the intake manifold
to restrain the rise in the intake air temperature, thus
improving the intake charging efficiency.

Resin

A-A' Cross Section

150EG19

Throttle Body

The ETCS-i has been adopted to realize excellent
throttle control.

The ETCS-i comprehensively controls the ISC
system, TRC system, and the cruise control sys-
tem. As aresult, the ISC valve and the sub-throttle
valve have been discontinued.

A thermostat is installed in the throttle body to
restrain the rise in the intake air temperature.

(i

/@F_,.
(%
&

Thermostat
150EG54

The throttle body is supported by a vibration Vibration Damping Gasket _
damping gasket and a vibration damping brackéirottle Intake Air
in order to reduce throttle body vibration. AsBpdy Connector
result, the vibration that is transmitted from the
throttle body to the vehicle via the accelerator
cable has been reduced.

Vibration
Damping

Heat-Barrier Gasket Manifold

150EG25
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Thermostat

The thermostat uses the termal expansion of the wax to open and close the valve to shut off the flow
of warm coolant when the coolant temperature is high in the throttle body’s warm coolant passage. This
prevents the throttle body temperature from rising more than the needed level, thus restraining the rise
in the intake air temperature.

Throttle Body Wax Valve

@( To Throttle Body From Water Outlet

w/ Coolant Flow

Thermostat

150EG20 150EG21

3. Exhaust Manifold

e A dual exhaust manifold has been adopted. Its branch portion is made long to utilize the exhaust pulsation.
Thus, the flow of the exhaust gas is optimized to improve torque in the low- to mid-speed range.

® On the models for Europe and Australia, 2 TWCs (Three-Way Catalytic Converters) have been integrated
with the exhaust manifold. On the models for the G.C.C. countries, the sub-mufflers have been integrated.

® The branch portion adopts a double-wall construction to reduce the amount of heat that is radiated from
the branch portion. As a result, the insulators have been discontinued.

Outer Pipe

T

Inner Pipe

Sub Muffler

Exhaust Manifold Cross Section of the Branch Portion

150EG35 150EG51
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4. Exhaust Pipe

® The front exhaust pipe of the exhaust pipe has adopted a dual pipe construction to improve engine perfor-
mance.

® The center exhaust pipe has adopted a larger diameter and a straight muffler to reduce the exhaust pressure
and to improve engine performance.

® The main muffler has adopted a long tail pipe construction forquieter operation.

Tail Pipe

Straight Muffler

0

Front Exhaust Pipe

Main Muffler

152EG04 152EG05

B FUEL SYSTEM
1. Air Assist Fuel Injection System

This system is designed to regulate air intake (atmospheric side) using the throttle valve, and direct it to
the nozzle of the fuel injector inside the intake manifold (negative pressure side). This promotes atomization
of the fuel while reducing emissions and improving fuel economy and idle stability.

Throttle Valve Air Pipe

ay

=

Air Cleaner

[l
n““““\\\\\\= £
R

]
A
7=

Injector

150EG55
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2. Fuel Inj

ector

® A compact 4-hole type fuel injector has been

adopted

e Air introduced from the throttle body, air pipe and
air gallery flows through the air chamber formed
by the o-ring and insulator under the fuel injector
and then is mixed with the fuel.
This design promotes atomization of the fuel.

3. Fuel Returnless System

150EG53

® The new GS300 has adopted a fuel returnless system to reduce evaporative emissions. With the pressul
regulator housed inside the fuel tank, this system eliminates the return of fuel from the engine area.
In addition, a jet pump has been adopted to use the fuel in the fuel tank effectively.

e The fuel filter is installed in the fuel tank.

Pulsatio
Dumper

Fuel
Filter

Fuel

Injectors

g

Delivery
Pipe

Pressure
Regulator

Fuel Tank

Injectors

PuIsatioL’THMMMH
Dumper

—

Delivery

Fuel [ Pipe

Filter

Fuel Tank

2

Pump

)

ﬁ
r

Jet Pump

New

| Fuel

= Pump

Previous

Pressure
Regulator

Fuel
Return
Pipe
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4. Jet Pump

A jet pump is adopted in the fuel tank. Since the propeller shaft is located below its center bottom, the
fuel tank of the GS300 is shaped as indicated below.

A fuel tank with such a shape tends to cause the fuel to be dispersed into both chamber A and chamber
B when the fuel level is low, stopping the fuel in chamber B from being pumped out. To prevent this from
occurring, a jet pump has been provided to transfer the fuel from chamber B to chamber A.

This is accomplished by utilizing the flow of the fuel, so that the vacuum created by the fuel, as it passes
through the venturi is used to suck the fuel out of chamber B and send it to chamber A.

Engine

Fuel Filter

Pressure Regulator

From Fuel
Pump
Fuel
Pump
Jet Pump To Chamber A
Chamber A Chamber B |,cc0 152EG07
Jet Pump

B IGNITION SYSTEM
1. General

A DIS (Direct Ignition System) has been adopted in the new 2JZ-GE engine. The DIS improves the
ignition timing accuracy, reduces high-voltage loss and enhances the overall reliability of the ignition
system by eliminating the distributor.
The DIS in new 2JZ-GE engine is a 2-cylinder simultaneous ignition system which ignites 2-cylinders
simultaneously with one ignition coil.

+B +B
$

haf 2 iti i
i eTLY CCL -l L rm < No.6 Cyjinder

Sensor
——T 1= " No.1 Cylinder
—~—p—

High-Tension Cord

IGT2 _ IGC2 Toni .
Crankshaff NE Engine Igniter "_ggi'T’”\,::l:IIE No.2 Cylinder

Position |——

J

ECU
Sensor L1 No.5 Cylinder
High-Tension Cord
IGT3 1GC3 L ramton Lo _
1 T ‘ m No.4 Cylinder
Vari IGF .
S%rrllggfs I G —— 1= No.3 Cylinder

High-Tension Cord

J__GND

150EG11
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2. Igniter

The internal system diagram of the igniter is shown below. A characteristic of this igniter is that it contains
the 3 power transistors as illustrated. Based on the IGT signals input for each cylinder the drive circuit
activates the respective power transistors to control the primary ignition current (IGC) for all the ignition

coils. At the same time, the igniter also sends an ignition confirmation signal (IGF) as a fail-safe function

to the engine ECU.

Igniter

From Engine
ECU

IGT1

A J

IGT2

IGT3

IGF 4_1
TACH

A J

Input
Circuit

Y

i

y

e

Drive
Circuit

T

o

-

\j

|

[
o

(TachometefT*

A

\j

& P

3. Ignition Coll

The DIS system of the 2JZ-GE engine consists of
3 sets of ignition coils integrated with plug caps
and with the high-tension cords attached directly

onto the ignition coil.

To High
Tension Cord

Ignition Coil
IGC1

IGC2

IGC3

» Lock Prevention

Circuit

. IGF Signal Out-

put Circuit

: Ignition Detection

Circuit

: Overcurrent Pre-

vention Circuit

150EG12

Secondary Coil

Iron Core

Primary
Coll

Plug Cap

150EG22

Ignition Coil Cross Section
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4. Spark Plug

Along with the adoption of the DIS, twin-ground electrode spark plugs have been adopted. The models
for Europe and Australia have adopted the platinum-tipped spark plugs.

p Platinum Tipped Spark Plugs <«

DENSO NGK

Platinum Platinum

143EG09

Ground Electrode
P Recommended Spark Plugsq

Europe and G.C.C.
Australia Countries
DENSO PK20TR11 K20TR11
NGK BKR6EKPB11l | BKR6EKB11
Plug Gap 1.0-1.2 mm (0.039 — 0.043 in.)
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B ENGINE CONTROL SYSTEM
1. General

The engine control system has newly adopted the ETCS-i and VVT-i systems and a function to communicate
with the multiplex communication system. In addition, the fuel pump control system’s fuel pump speed
control has been changed from the 2-step to the 3-step type. Furthermore, the engine Immaobiliser systen
and the cruise control system have been enclosed in the engine ECU.

The engine control systems of the new 2JZ-GE engine and previous 2JZ-GE engine are compared below

System Outline New Previous
EF| A L-type EFI system directly detects the intake jair O O
ElectrontFuer! mass with a hot wire type air flow meter.
< Injection > The fuel injection system is a sequential multigort O O
fuel injection system.
Ignition timing is determined by the engine EGU
based on signals from various sensors. The erjgine O O
ESA ECU corrects ignition timing in response to engfne
< Electronic.Srark | Knocking.
Advance 2 knock sensors are used to improve knock detection. O O
The torque control correction during gear shifting has O
been used to minimize the shift shock.
ISC A step motor type ISC valve controls the fast idle and
(Idle Speed Control) idle speeds.
VY/aTI-ilabIe Valve Controls the intake camshaft to an optimal valve §m- O o
<Timing-inte|ligent> ing in accordance with the engine condition.
ETCS-i Optimally controls the throttle valve opening in gc-
Electronic cordance with the amount of accelerator pedal effort
Throttle Gontrol and the condition of the engine and the vehiclel In O —
Svstem-intellige addition, comprehensively controls the ISC, cryise
y 9 control, and TRC systems.
ACIS The intake air passages are switched according tp the
< Acoustic Control\| engine speed and throttle valve angle to increaseper- O O
Induction System| formance in all speed ranges.
Under light engine loads,2-Step Control — O
Fud' Purmp Contrt' | pump spee1siow tores
duce electric power loss3-Step Control O —
Fuel Pressure In hot engine conditions, the fuel pressure is|in- O
Control creased to improve restartability.
Maintains the temperature of the oxygen sensor at an
Oxygen Sensor appropriate level to increase accuracy of detectign of O*1 O*2

Heater Control the oxygen concentration in the exhaust gas.

By controlling the air conditioning compressor QN
or OFF in accordance with the engine conditipn, O O
drivability is maintained.

Air Conditioning
Cut-Off Control

Cuts off EGR according to the engine condition to
maintain drivability of the vehicle and durability f  — O*2
the EGR components.

EGR Cut-Off
Control

(Continued)
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System Outline New Previous
. The engine ECU controls the purge flow of evapqra-
E\rﬁ}ggi?r?\gontr o | tive emissions (HC) in the charcoal canisterinacgor- O O
dance with engine conditions.

: o Prohibits fuel delivery and ignition if an attempt|is %2
Engine Immobiliser made to start the engine with an invalid ignition kgy. O O
Function to commu:
nicate with multi- | Communicates with the body ECU, A/C ECU, efc., O .
plex communication on the body side, to input/output necessary signgls.
system

When the engine ECU detects a malfunction, thejen-
gine ECU diagnoses and memorizes the failed pec- O O
tion.
Diagnosis A newly developed diagnostic system which utilijes
a high speed bi-directional communication line| to O L
provide extended diagnostic capabilities and fea-
tures.
When the engine ECU detects a malfunction, thejen-
Fail-Safe gine ECU stops or controls the engine according to O O

the data already stored in the memory.

*1: Models for Europe and Australia
*2: Models for Europe
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2. Construction

The configuration of the engine control system in the 2JZ-GE engine of the new GS300 is as shown in
the following chart. Shaded portiol____] differ from the 2JZ-GE engine of the previous GS300.

SENSORS
AIR FLOW METER

CRANKSHAFT POSITION SENSOR

VG

:

NE

® Engine Speed Signal
e Crankshaft Angle Signal

CAMSHAFT POSITION SENSOR

G2

e Crankshaft Angle Signal
e Camshaft Angle Signal

THROTTLE POSITION SENSOR

VTA

e Throttle Position Signal

ACCELERATOR PADAL POSITION SENSOR

VTA2

VPA

® Accelerator Pedal Position Signal

‘ WATER TEMP. SENSOR

‘ INTAKE AIR TEMP. SENSOR

‘ HEATED OXYGEN SENSOR (Bank 1, Sensor 1)

‘ HEATED OXYGEN SENSOR (Bank 2, Sensor 4.

‘ HEATED OXYGEN SENSOR (Bank 1, Sensor 2)

‘ HEATED OXYGEN SENSOR (Bank 2, Sensor 2)

‘ VARIABLE RESISTOR*

\ KNOCK SENSORS

‘ VEHICLE SPEED SENSOR

IGNITION SWITCH

VPA2
THW

:

THA

;

X1A

T

OX2A

}

X1B

T;

X2B

:

VAF

:

KNK1

KNK2
SP2

i

STA

Engine
ECU

e Starting Signal (ST Terminal)
® [gnition Signal (IG Terminal)

NEUTRAL START SWITCH

IGSW

PN

e Neutral Start Signal
e Shift Lever Position Signal

‘ AIR CONDITIONING ECU

| BODY ECU

‘ POWER STEERING OIL PRESSURE SWITC

R,D,4,3,2,1

MPX1

:

MPX2

T

PS

ACTUATORS
,,,,,,,,,,,,, SEL ]
#10 No. 1 INJECTOR
z;g No. 2 INJECTOR
440 No. 3 INJECTOR
#50 No. 4 INJECTOR
460 No. 5 INJECTOR
No. 6 INJECTOR
IGT1~ ESA
IGT3 |-
| IGNITER |
IGF l
| IGNITION COILS |
| SPARK PLUGS |
,,,,,,,,,,,, ETCSi
M } THROTTLE CONTROL MOTOR ‘
ct | MAGNETIC CLUTCH |
,,,,,,,,,,,, Wt
ocv } CAMSHAFT TIMING OIL CONTROL VALVE ‘
,,,,,,,,,,,, ACIS ]
ACIS \
| VSV |
S P FUEL PUMP CONTROL |
[ FUEL PUMP ECU}»] FUEL PUMP|
DI
OXYGEN SENSOR HEATER CONTROL¥
HT1A HEATED OXYGEN SENSOR HEATER
(Bank 1, Sensor 1)
HT2A HEATED OXYGEN SENSOR HEATER
(Bank 2, Sensor 1)
HT1B HEATED OXYGEN SENSOR HEATER
(Bank 1, Sensor 2)
HT2B

HEATED OXYGEN SENSOR HEATER

;
%

(Bank 2, Sensor 2)

(Continued)
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STP
‘ STOP LIGHT SWITCH }—'

TRC
_ ABS&TRAC&VSCECU |~ &1

TXCT

\//\

ACMG

AIR CONDITIONING CONTROL

PRG

TRANSPONDER KEY

RXCK

AMPLIFIER

CODE

KSw
‘ UNLOCK WARNING SWITCH }—’

SIL
‘ DATA LINK CONNECTOR 3 +—TC>

IMLD

MREL

O

+B BATT, BM

THEFT DETERRENT INDICATOR LIGHT ‘

EFI MAIN RELAY

CHECK ENGINE LAMP ‘

| EFI MAIN RELAY |

| BATTERY |

*1: Only for Europe and Australia Model

*2: Only for G.C.C. Countries Model
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3. Engine Control System Diagram

Variable Resister* Fuel Pump ECU

/
— Fuel

- Pump
"I Engine ECU|_
V\ /
111 Y
Accelerator Pedal
Position Sensor
Mass Air Flow | Charcoal
Meter (7 Canister
N

g Throttle Throttle
— | | Control Motor picition
. Igniter Sensor
Intake Air 52 <
Temp. -
Sensor Ignition| & O
Heated Oxygen col
Sensors? ' Ty @
’ *1
/ J 4!/
f
/ Vaccum Tanl
L] Injector

—

e e

? / / N VSV (fcl)? ACIS)
| =X

/ Knock Sensors

/ Crankshaft Position
Water Temp. Sensor Sensor

Heated Oxygen
Sensors?

*1. Camshaft Position Sensor

*2: Camshaft Timing Oil Control Valve 143EG07
*3: Only for Europe and Australia Model

*4: Only for G.C.C. Countries Model
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4. Layout of Components
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5. Main Components of Engine Control System

General

The following table compares the main components of the 2JZ-GE engine in the new and previous models.

2JZ-GE Engine

Component New Previous
Mass Air Flow Meter Hot-Wire Type —
Throttle Position Sensor Linear Type, 2 Linear Type, 1
Accelerator Pedal Position Sensor Linear Type, 2 —
Crankshaft Position Sensor Pick-Up Coil Type, 1 —
Camshaft Position Sensor Pick-Up Coil Type, 1 —

L Crankshaft Position Sensor — Pick-Up Coils Type, 1
Distributor " : .

Camshaft Position Sensor — Pick-Up Coil Type, 2

Built-In Piezoelectric
Element Type, 2

Heated Oxygen Sensoy Heated Oxygen Senso

Knock Sensor +—

=

(Bank 1, Sensor 1) (Bank 1, Sensor 1)
Oxygen Sensof* (Bank 1, Sensor 2) (Bank 1, Sensor 2)
(Bank 2, Sensor 1) (Bank 2, Sensor 1)

(Bank 2, Sensor 2)

2-Hole Type with

. 4-Hole Type with Air Assist*l
Injector Air Assist 2-Hole Type without
Air Assist*2
ISC Valve — Step Motor Type

*1: Only for Europe
*2: Only for G.C.C. Countries

Air Flow Meter

The hot wire type air flow meter has been changed
to the plug-in type. Its basic operation is the same
as that of the previous type.

Hot-Wire

Intake Air Thermistor

Temp. Sensor
150EG29
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Camshaft Position Sensor

The camshaft position sensor is mounted on the in- Cylinder Head
take side of the cylinder head. Front

The timing rotor is integrated with the intake cam- - f\j

shaft.

The camshaft position sensor outputs 3 pulses for = — j @

every 2 crankshaft revolutions.

@A

Camshaft Position
Sensor

150EG23
Engine ECU

® On the previous model, the engine ECU was installed on the passenger’s floor. However, on the new
GS300, the engine ECU is installed in the ECU box in the engine compartment. As a result, the wiring
harness has been shortened, thus realizing weight reduction.

e Utilizing the vacuum that is generated by the radiator coolingfan, airflow is introduced through the ECU
box to restrain theincrease in the temperature in the ECU box.

Radiator ECU Box
Intake Duct
j: [ Exhaust
9) f Z / Duct
~ e
5 [/\I\JF T
= Engine
Cooling Fan ECU
Exhaust Duct
) Engine ECU
Air Flow Side Member

Intake Duct

T

ECU Box 152EG09 152EG10
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6. VVT-i (Variable Valve Timing-intelligent) System

General

The VVT-i system is designed to control the intake camshaft within a wide rangé @if @ankshaft
angle) to provide a valve timing that is optimally suited to the engine condition, thus realizing improved
torque in all the speed ranges and fuel economy, and reduce exhust emissions.

Intake Camshaft Camshaft Timing Oil
Timing Pulley Control Valve

Camshaft
Position Sensor

Crankshaft Position %
Sensor

150EG26

Construction and Operation
1) Intake Camshaft Timing Pulley

The intake camshaft timing pulley comprises the outer gear that is driven by the timing belt, the inner
gear that is affixed to the camshaft and a movable piston that is placed between the outer gear anc
inner gear. Having helical splines (twisted, vertical grooves) on its inner and outer periphery, the piston

moves in the axial direction to shift the phase of the outer gear and inner gear, thus causing the valve
timing to change continuously.

Timing Pulley

Outer Gear Intake Camshaft ) i
Helical Spline
(Inner Gear)

Helical Spline

Si==i=LTy
T

. Piston
Inner Gear Piston

150EG27 150EG28
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2) Camshaft Timing Oil Control Valve

® The camshaft timing oil control valve controls Spool Valve
the spool valve position in accordance with thelo Timing Pulley _
command of the engine ECU thus allocatfiflvanced Side) (Retard Side
the hydraulic pressure that is applied to the in- f f
take camshaft timing pulley to the advance and "=l qJ
the retard side. When the engine is stopped, -.l~!|..'!|"

. m‘lhﬁmﬁu

o . 2 |I'H{'!'_"_*‘§: \|
the camshaft timing oil control valve is in the v Y f= =

most retarded state.

: i Plunger
Spring  ojl Pressure Coil g

150EG30

e By the command of the engine ECU, whenthe  Exhaust Variable Angle (60)
camshatft timing oil control valve is in the posi- Valve -
tion given in Fig. 1, hydraulic pressure is ap-
plied from the left side of the piston, whiclT
causes the piston to move to the right. Becau$e
of the twist in the helical splines that are ct§
out in the piston, the intake camshaft rotates >
in the advance direction in relation to the cam- Crankshaft Angle
shaft timing pulley. When the camshaft timing
oil control valve is in the position given in Fig.
2, the piston moves to the left and rotates in 150EG31
the retard direction. Furthermore, the camshatft
timing oil control valve shuts off the oil pas-
sages to maintain the hydraulic pressure at both
sides of the piston, thus maintaining the phase
at that position. This enables the phase to be
set to a desired position.

Valve Timing

Piston

Camshaft Timing
Oil Control Valve

'
Drain ‘

i Oil Pressure
Timing Pulley Oil Pressure

Fig. 1 Fig. 2

150EG32 150EG33
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3) Engine ECU

51

In proportion to the engine speed, intake air volume, throttle position and coolant temperature, the engine
ECU searches an optimal valve timing under each driving condition and control the camshaft timing

oil control valve, in addition, the engine ECU uses signal from the camshaft position sensor and the
crankshaft position sensor to detect the actual valve timing, thus performing feedback control to achieve
the target valve timing.

P Operation During Various Driving Conditions <«

Full Load Performance

Range®) Range5)
'%
(@]
-
() \
£
(@)]
S L Range(2
JAASSIAS, 7 —— Range(D
| T T T T 1
Engine Speed
150EG34
Range Conditions Operation
Idle operation The valve timing is set to the advance andle(iost retarded
P angle), and because of the lack of overlap, the idle rpm is stabilized.
The valve timing is advanced to increase the amount valve overlap.
2 Medium load range Thus, the internal EGR rate is increased and the pumping lossi|is de-
creased resulting in improved fuel economy.
The valve timing is retarded to decrease the amount of valve overlap,
® Low load range thus ensuring the engine’s stability.
High load, low- to | The valve timing is advanced to advance the timing of the clgsing
@ medium-speed of the intake valve. The volumetric efficiency is thus improved) re-
range sulting in improved low- to medium-speed range torque.
Hiah load. hiah The valve timing is retarded to retard the timing of the closing of the
©) 9 » N9 intake valve resulting in improved volumetric in the high-speed
speed range
range.
. Engine started and| When the engine is started and stopped, the valve timing is at the
stopped most retarded state.
The valve timing is at the advance angte(thost retarded angle)
without any valve overlap. This prevents the fuel from flowing back
_ Low-temperature | and minimizes the need for transient increase of fuel. Furthermore,
operation because the idle rpm is stabilized, the fast idle rpm can be lowered
than that of the previous engine, thus improving fuel economy|dur-

ing low-temperature engine operation.
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7. ETCS-i (Electronic Throttle Control System-intelligent)

General

® The ETCS-i system, which realizes excellent throttle control in all the operating ranges, has been
adopted.

® |n the conventional throttle body, the throttle valve opening is determined invariably by the amount of
the accelerator pedal effort. In contrast, the ETCS-i uses the engine ECU to calculate the optimal throttle
valve opening that is appropriate for the respective driving condition and uses a throttle control motor
to control the opening.

® The ETCS-i controls the ISC (ldle Speed Control) system, the cruise control system, and the VSC (Ve-
hicle Stability Control).

® A duplicate system is provided to ensure a high level of reliability, and the system shuts off in case of
an abnormal condition. Even when the system is shut off, the accelerator pedal can be used to operate
the vehicle in the limp mode.

Accelerator Pedal
Position Sensor Throttle Valve

Throttle Position

/' Sensor
::II - Throttle Control
Motor
Y

Magnetic
Clutch

ABS & TRC
& VSC ECU

)

Engine ECU ke

150EG41
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Construction

Accelerator Pedal
Position Sensor

Limp Mode Lever

Throttle Valve

Magnetic Clutch
Throttle Control Motor

Throttle Position Sensor

150EG36

1) Accelerator Pedal Position Sensor

The accelerator pedal position sensor, which is mounted on the throttle body, is integrated with the throttle
lever, which is connected to the cable that extends from the accelerator pedal.

The accelerator pedal position sensor converts the amount of accelerator pedal effort into two types of
electrical signals with distinct output characteristics. The signals are then input into the engine ECU.

\
& ST :
£ VPA2 |
> l
5 l
o I
5 VPA |
@] |
0 1 | i
E2 VPA2 VPA VC Close Open

150EG40 150EG39
Accelerator Pedal Depressed Angle
2) Throttle Position Sensor

The throttle position sensor converts the throttle valve opening into an electrical signal and inputs into
the engine ECU. The output characteristics are the same as those of the accelerator pedal position senst

3) Throttle Control Motor

A DC motor with excellent response and minimal power consumption is used for the throttle control
motor. The engine ECU performs the duty ratio control of the direction and the amperage of the current
that flows to the throttle control motor in order to regulate the opening of the throttle valve.
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4) Magnetic Clutch

Ordinarily, the magnetic clutch engages the clutch to enable the throttle control motor to open and close
the throttle valve. In case that a malfunction occurs in the system, this clutch is disengaged to prevent
the throttle control motor to open and close the throttle valve.

Operation

The engine ECU drives the throttle control motor by determining the target throttle valve opening in accor-
dance with the respective operating condition.

1) Non-linear Control

2) ldle Speed Control

3) Shift Shock Reduction Control
4) TRC Throttle Control

5) VSC Coordination Control

6) Cruise Control

1) Non-linear Control

e Controls the throttle to an optimal throttle valve opening that is appropriate for the driving condition
such as the amount of the accelerator pedal effort and the engine speed in order to realize excellent
throttle control and comfort in all operating ranges.

P Control Examples During Acceleration and Decelerationd

— : With Control
-~~~ :No Control
)
Vehicle’s
Longitudinal G
0
Throttle Valve !
Opening Angle
O A Y
Ignition Timing \
0

Time —
150EG37
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® |n situations in which lowt surface conditions can be anticipated, such as when driving in the snow,
the throttle valve can be controlled to help vehicle stability while driving over the slippery surface.
This is accomplished by turning ON the SNOW switch, which, in response to the amount of the acceler-
ator pedal effort that is applied, reduces the engine output from that of the normal driving level.*

P Control Example During Startoff Acceleration in 1st Gear on Packed Snow Surface (TRC OFF{

: Amount of Slippage

: Actual Throttle
Rear Wheel Valve Opening
Angle

Throttle

nount of Accelerator
dal Effort

s 7
% )
Normal Mode Snow Mode

*: Except for the G.C.C. Countries Models

o Throttle Valve Opening Angle

o Wheel Speed

151EG40

2) Idle Speed Control

Previously, a step motor type ISC valve was used to perform idle speed control such as fast idle during
cold operating conditions and idle-up. In conjunction with the adoption of the ETCS-i, idle speed control
is now performed by the throttle control motor, which controls the throttle valve opening.

3) Shift Shock Reduction Control

The throttle control is synchronized to the ECT (Electronically Controlled Transmission) control during
the shifting of the transmission in order to reduce the shift shock.

4) TRC Throttle Control

As part of the TRC system, the throttle valve is closed by a demand signal from the ABS & TRC &
VSC ECU if an excessive amount of slippage is created at a driving wheel, thus facilitating the vehicle
in ensuring stability and driving force.

5) VSC Coordination Control

In order to bring the effectiveness of the VSC system control into full play, the throttle valve opening
angle is controlled by effecting a coordination control with the ABS & TRC & VSC ECU.

6) Cruise Control

Previously, the vehicle speed was controlled by the cruise control actuator, which opened and closed
the throttle valve. Along with the adoption of the ETCS-i, the vehicle speed is now controlled by the
throttle control motor, which controls the throttle valve.
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Fail-Safe

If an abnormal condition occurs with the ETCS-i, the Check Engine Lamp illuminates to alert the driver.
At the same time, the current to the throttle control motor and magnetic clutch are cut off in order not
to operate the ETCS-i. This enables the return spring to close the throttle valve.

Even in this situation, the accelerator pedal can be used to operate the limp mode lever, which operates
the throttle valve to enable the vehicle to be driven in the limp mode.

Limp Mode Lever Open Throttle

G Position Sensor

Throttle
}—G Control
Motor
Magnetic
Clutch
Throttle
Valve

Accelerator Pedal
Position Sensor

150EG42
Diagnosis

If the diagnostic trouble code 89 is being output to the check engine lamp, it means that the engine ECU
has detected a malfunction in the ETCS-i, and outputs the diagnostic trouble code of the ETCS-i to the

“Snow” indicator light*.
Also, the diagnostic trouble code can be output to a hand-held tester via the data link connector 3.

For details, refer to the Lexus GS300 Repair Manual (Pub. No. RM588E).

* “ETCS” indicator light on the models for the G.C.C. countries.
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8. Fuel Pump Control

The fuel pump speed control has been changed from the 2-step type of the previous model to the 3-ste|
type.

P System Diagram«

_ FPC Signal Fuel Pump Speed
EFI Main Relay 5v
—<Li@\&w\/o— Hi
FPC T oo ov
= L 8.2 ms 5V '
Fuel [FP+ I_ I_ Mid
Engine Pumg Fuel = Battery v
ECU ECU ue T 4.1 ms
Pump 5V
DI I :‘ L] How
FP- — ov

E . 5V

Stop

ov

152EG11 152EG12

9. Engine Immobiliser System

The transponder key computer, which was previously separate, is now enclosed in the engine ECU. Fol
details, see page 136.

10. Function to Communicate with Multiplex Communication System

The engine ECU communicates with the meter ECU, air conditioning ECU, body ECU, etc., of the multiplex
communication system.

The main output signals from the engine ECU are as follows:

® Signals to the Indicator Lights in the Speedometer (Oil Pressure Signal, Oil Level Signal and Alternator
L Terminal Signal)

® Engine Coolant Temp. Signal
® Engine Speed Signal

® Signals related to the Air Conditioning System (Refrigerant Pressure Signal and Compressor Speed Sig-
nal)

The main input signals to the engine ECU are as follows:
e Air Conditioning Signal
® Electrical Load Signal (Taillight and Rear Window Defogger System)

® Pattern Select Switch Signal (Power, Snow)
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11. Diagnosis System

The M-OBD (Multiplex On-Board Diagnostic) system that has been adopted in the 2JZ-GE engine is a
system that has been improved upon the previous diagnostic system in order to perform troubleshooting
in a more efficient and accurate manner.
The functions of the M-OBD system can be fully utilized through the use of a hand-held tester.
The following table compares the diagnostic system fo the new and previous 2JZ-GE engine.

Engine
Item

New

Previous

Check Connector and
Data Link Connector

The TDCL has been discontinued, g
a DLC3 (Data Link Connector 3) h
been newly provided. In addition, the
check connector terminals TE1, TH
and IG have been discontinued.

» DLC3 <

CG: Chassis Ground
SIL: Provides communication

2} Check Connector«

El

nthe check connector and TDCL are
hprovided.

10ec127 | p TDCL o

between the engine ECU and {he
hand-held tester.

TAC: Outputs the engine speed signal.
TC: Provides the same function ag

the previous TE1 terminal.

E1l TE2TE1

140EG39

144EG05

Code Check Method]|

After connecting terminals TC and Q
Diagnostic Trouble | of the DLC3, displays the code on

CHECK Engine Lamp in the
combination meter.

GAfter connecting terminals TEL and E1
of the check connector or TDCL, dis-
plays the code on CHECK Engine
Lamp in the combination meter.

The engine ECU'’s control data can
Output Engine ECU | output by connecting the hand-held
Data tester to the DLC3.

Output Data Speed: 9.6 kbps

b&he engine ECU’s control data can|be
| output by connecting the hand-held
tester to the check connector or TDCL.

Output Data Speed: 125 bps
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Furthermore, on the 2JZ-GE engine, the functions listed below can be utilized by connecting the hand-held

tester to the DLC3.

Function

Details

Diagnostic Trouble
Code

The system can output 5-digit diagnostic trouble codes to the tester, Vi
are more detailed than the previous 2-digit diagnostic trouble codes,
making it easier to identify the location of the problem.

Example:

Code 28 (Oxygen Sensop)—: P0130 (Oxygen Sensor)
P0135 (Oxygen Sensor Heate

vhich
thus

Freeze-Frame Data

The system can output freeze-frame data to the tester. This data (
depicts the condition of the engine control system and the vehicle) is s
in the engine ECU at the very moment when the engine ECU has det|
its last data of malfunction.

wvhich
tored
ected

Active Test

Through the use of the tester, the actuators (VSV, fuel pump, VVT-i sys
etc.) can be activated to a desired state.

JE

Trouble Code Clear

Through the use of the tester, trouble codes that are stored in the enging

r ECU

can be cleared.

® For details on the diagnostic trouble codes, active test, etc. described above, refer to the Lexus GS30(
Repair Manual (Pub. No. RM588E).

® For details of the hand-held tester, refer to the Hand-Held Tester Operator’s Manual.
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B ENGINE CONTROL SYSTEM
1. General

The engine control system has newly adopted the ETCS-i and VVT-i systems and a function to communicate
with the multiplex communication system. In addition, the fuel pump control system’s fuel pump speed
control has been changed from the 2-step to the 3-step type. Furthermore, the engine Immaobiliser systen
and the cruise control system have been enclosed in the engine ECU.

The engine control systems of the new 2JZ-GE engine and previous 2JZ-GE engine are compared below

System Outline New Previous
EF| A L-type EFI system directly detects the intake jair O O
ElectrontFuer! mass with a hot wire type air flow meter.
< Injection > The fuel injection system is a sequential multigort O O
fuel injection system.
Ignition timing is determined by the engine EGU
based on signals from various sensors. The erjgine O O
ESA ECU corrects ignition timing in response to engfne
< Electronic.Srark | Knocking.
Advance 2 knock sensors are used to improve knock detection. O O
The torque control correction during gear shifting has O
been used to minimize the shift shock.
ISC A step motor type ISC valve controls the fast idle and
(Idle Speed Control) idle speeds.
VY/aTI-ilabIe Valve Controls the intake camshaft to an optimal valve §m- O o
<Timing-inte|ligent> ing in accordance with the engine condition.
ETCS-i Optimally controls the throttle valve opening in gc-
Electronic cordance with the amount of accelerator pedal effort
Throttle Gontrol and the condition of the engine and the vehiclel In O —
Svstem-intellige addition, comprehensively controls the ISC, cryise
y 9 control, and TRC systems.
ACIS The intake air passages are switched according tp the
< Acoustic Control\| engine speed and throttle valve angle to increaseper- O O
Induction System| formance in all speed ranges.
Under light engine loads,2-Step Control — O
Fud' Purmp Contrt' | pump spee1siow tores
duce electric power loss3-Step Control O —
Fuel Pressure In hot engine conditions, the fuel pressure is|in- O
Control creased to improve restartability.
Maintains the temperature of the oxygen sensor at an
Oxygen Sensor appropriate level to increase accuracy of detectign of O*1 O*2

Heater Control the oxygen concentration in the exhaust gas.

By controlling the air conditioning compressor QN
or OFF in accordance with the engine conditipn, O O
drivability is maintained.

Air Conditioning
Cut-Off Control

Cuts off EGR according to the engine condition to
maintain drivability of the vehicle and durability f  — O*2
the EGR components.

EGR Cut-Off
Control

(Continued)
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System Outline New Previous
. The engine ECU controls the purge flow of evapqra-
E\rﬁ}ggi?r?\gontr o | tive emissions (HC) in the charcoal canisterinacgor- O O
dance with engine conditions.

: o Prohibits fuel delivery and ignition if an attempt|is %2
Engine Immobiliser made to start the engine with an invalid ignition kgy. O O
Function to commu:
nicate with multi- | Communicates with the body ECU, A/C ECU, efc., O .
plex communication on the body side, to input/output necessary signgls.
system

When the engine ECU detects a malfunction, thejen-
gine ECU diagnoses and memorizes the failed pec- O O
tion.
Diagnosis A newly developed diagnostic system which utilijes
a high speed bi-directional communication line| to O L
provide extended diagnostic capabilities and fea-
tures.
When the engine ECU detects a malfunction, thejen-
Fail-Safe gine ECU stops or controls the engine according to O O

the data already stored in the memory.

*1: Models for Europe and Australia
*2: Models for Europe
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2. Construction

The configuration of the engine control system in the 2JZ-GE engine of the new GS300 is as shown in
the following chart. Shaded portiol____] differ from the 2JZ-GE engine of the previous GS300.

SENSORS
AIR FLOW METER

CRANKSHAFT POSITION SENSOR

VG

:

NE

® Engine Speed Signal
e Crankshaft Angle Signal

CAMSHAFT POSITION SENSOR

G2

e Crankshaft Angle Signal
e Camshaft Angle Signal

THROTTLE POSITION SENSOR

VTA

e Throttle Position Signal

ACCELERATOR PADAL POSITION SENSOR

VTA2

VPA

® Accelerator Pedal Position Signal

‘ WATER TEMP. SENSOR

‘ INTAKE AIR TEMP. SENSOR

‘ HEATED OXYGEN SENSOR (Bank 1, Sensor 1)

‘ HEATED OXYGEN SENSOR (Bank 2, Sensor 4.

‘ HEATED OXYGEN SENSOR (Bank 1, Sensor 2)

‘ HEATED OXYGEN SENSOR (Bank 2, Sensor 2)

‘ VARIABLE RESISTOR*

\ KNOCK SENSORS

‘ VEHICLE SPEED SENSOR

IGNITION SWITCH

VPA2
THW

:

THA

;

X1A

T

OX2A

}

X1B

T;

X2B

:

VAF

:

KNK1

KNK2
SP2

i

STA

Engine
ECU

e Starting Signal (ST Terminal)
® [gnition Signal (IG Terminal)

NEUTRAL START SWITCH

IGSW

PN

e Neutral Start Signal
e Shift Lever Position Signal

‘ AIR CONDITIONING ECU

| BODY ECU

‘ POWER STEERING OIL PRESSURE SWITC

R,D,4,3,2,1

MPX1

:

MPX2

T

PS

ACTUATORS
,,,,,,,,,,,,, SEL ]
#10 No. 1 INJECTOR
z;g No. 2 INJECTOR
440 No. 3 INJECTOR
#50 No. 4 INJECTOR
460 No. 5 INJECTOR
No. 6 INJECTOR
IGT1~ ESA
IGT3 |-
| IGNITER |
IGF l
| IGNITION COILS |
| SPARK PLUGS |
,,,,,,,,,,,, ETCSi
M } THROTTLE CONTROL MOTOR ‘
ct | MAGNETIC CLUTCH |
,,,,,,,,,,,, Wt
ocv } CAMSHAFT TIMING OIL CONTROL VALVE ‘
,,,,,,,,,,,, ACIS ]
ACIS \
| VSV |
S P FUEL PUMP CONTROL |
[ FUEL PUMP ECU}»] FUEL PUMP|
DI
OXYGEN SENSOR HEATER CONTROL¥
HT1A HEATED OXYGEN SENSOR HEATER
(Bank 1, Sensor 1)
HT2A HEATED OXYGEN SENSOR HEATER
(Bank 2, Sensor 1)
HT1B HEATED OXYGEN SENSOR HEATER
(Bank 1, Sensor 2)
HT2B

HEATED OXYGEN SENSOR HEATER

;
%

(Bank 2, Sensor 2)

(Continued)
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STP
‘ STOP LIGHT SWITCH }—'

TRC
_ ABS&TRAC&VSCECU |~ &1

TXCT

\//\

ACMG

AIR CONDITIONING CONTROL

PRG

TRANSPONDER KEY

RXCK

AMPLIFIER

CODE

KSw
‘ UNLOCK WARNING SWITCH }—’

SIL
‘ DATA LINK CONNECTOR 3 +—TC>

IMLD

MREL

O

+B BATT, BM

THEFT DETERRENT INDICATOR LIGHT ‘

EFI MAIN RELAY

CHECK ENGINE LAMP ‘

| EFI MAIN RELAY |

| BATTERY |

*1: Only for Europe and Australia Model

*2: Only for G.C.C. Countries Model
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3. Engine Control System Diagram

Variable Resister* Fuel Pump ECU

/
— Fuel

- Pump
"I Engine ECU|_
V\ /
111 Y
Accelerator Pedal
Position Sensor
Mass Air Flow | Charcoal
Meter (7 Canister
N

g Throttle Throttle
— | | Control Motor picition
. Igniter Sensor
Intake Air 52 <
Temp. -
Sensor Ignition| & O
Heated Oxygen col
Sensors? ' Ty @
’ *1
/ J 4!/
f
/ Vaccum Tanl
L] Injector

—

e e

? / / N VSV (fcl)? ACIS)
| =X

/ Knock Sensors

/ Crankshaft Position
Water Temp. Sensor Sensor

Heated Oxygen
Sensors?

*1. Camshaft Position Sensor

*2: Camshaft Timing Oil Control Valve 143EG07
*3: Only for Europe and Australia Model

*4: Only for G.C.C. Countries Model
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4. Layout of Components

SaLUN0D "D'D'O 10} AlUO 7«
8093erT (SIDV 10}) ASA elensny pue adoin3 o} AlUQ 1«

losuas oou 10103[u| 10SUsS /v_oocv_

Nno43

/ auibu3g
losuas
/ ‘dwa] 19180\

121ub| — AA[eA [01u0) IO
‘" Buiwi] yeyswed
losuas 4

UonISOd yeyswed

#o1SISay a|qelen

10SUaS uonIsod
yeysyuel)d

10D uoniub)

1919\l MO|d I

1010\l [03U0D 9oy L
N23 dwnd |an4

JosSuas uonisod snoiylL

€071d

10SUaS uonIsod
[lepad Jo1elajaoy

UOUMS S10SUBS (dvA3 10y)
H‘_@Hm _G‘SDOZ C@@\AXAW UOHGO_I_ >m>



ENGINE — 2JZ-GE ENGINE a7

5. Main Components of Engine Control System

General

The following table compares the main components of the 2JZ-GE engine in the new and previous models.

2JZ-GE Engine

Component New Previous
Mass Air Flow Meter Hot-Wire Type —
Throttle Position Sensor Linear Type, 2 Linear Type, 1
Accelerator Pedal Position Sensor Linear Type, 2 —
Crankshaft Position Sensor Pick-Up Coil Type, 1 —
Camshaft Position Sensor Pick-Up Coil Type, 1 —

L Crankshaft Position Sensor — Pick-Up Coils Type, 1
Distributor " : .

Camshaft Position Sensor — Pick-Up Coil Type, 2

Built-In Piezoelectric
Element Type, 2

Heated Oxygen Sensoy Heated Oxygen Senso

Knock Sensor +—

=

(Bank 1, Sensor 1) (Bank 1, Sensor 1)
Oxygen Sensof* (Bank 1, Sensor 2) (Bank 1, Sensor 2)
(Bank 2, Sensor 1) (Bank 2, Sensor 1)

(Bank 2, Sensor 2)

2-Hole Type with

. 4-Hole Type with Air Assist*l
Injector Air Assist 2-Hole Type without
Air Assist*2
ISC Valve — Step Motor Type

*1: Only for Europe
*2: Only for G.C.C. Countries

Air Flow Meter

The hot wire type air flow meter has been changed
to the plug-in type. Its basic operation is the same
as that of the previous type.

Hot-Wire

Intake Air Thermistor

Temp. Sensor
150EG29
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Camshaft Position Sensor

The camshaft position sensor is mounted on the in- Cylinder Head
take side of the cylinder head. Front

The timing rotor is integrated with the intake cam- - f\j

shaft.

The camshaft position sensor outputs 3 pulses for = — j @

every 2 crankshaft revolutions.

@A

Camshaft Position
Sensor

150EG23
Engine ECU

® On the previous model, the engine ECU was installed on the passenger’s floor. However, on the new
GS300, the engine ECU is installed in the ECU box in the engine compartment. As a result, the wiring
harness has been shortened, thus realizing weight reduction.

e Utilizing the vacuum that is generated by the radiator coolingfan, airflow is introduced through the ECU
box to restrain theincrease in the temperature in the ECU box.

Radiator ECU Box
Intake Duct
j: [ Exhaust
9) f Z / Duct
~ e
5 [/\I\JF T
= Engine
Cooling Fan ECU
Exhaust Duct
) Engine ECU
Air Flow Side Member

Intake Duct

T

ECU Box 152EG09 152EG10
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6. VVT-i (Variable Valve Timing-intelligent) System

General

The VVT-i system is designed to control the intake camshaft within a wide rangé @if @ankshaft
angle) to provide a valve timing that is optimally suited to the engine condition, thus realizing improved
torque in all the speed ranges and fuel economy, and reduce exhust emissions.

Intake Camshaft Camshaft Timing Oil
Timing Pulley Control Valve

Camshaft
Position Sensor

Crankshaft Position %
Sensor

150EG26

Construction and Operation
1) Intake Camshaft Timing Pulley

The intake camshaft timing pulley comprises the outer gear that is driven by the timing belt, the inner
gear that is affixed to the camshaft and a movable piston that is placed between the outer gear anc
inner gear. Having helical splines (twisted, vertical grooves) on its inner and outer periphery, the piston

moves in the axial direction to shift the phase of the outer gear and inner gear, thus causing the valve
timing to change continuously.

Timing Pulley

Outer Gear Intake Camshaft ) i
Helical Spline
(Inner Gear)

Helical Spline

Si==i=LTy
T

. Piston
Inner Gear Piston

150EG27 150EG28
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2) Camshaft Timing Oil Control Valve

® The camshaft timing oil control valve controls Spool Valve
the spool valve position in accordance with thelo Timing Pulley _
command of the engine ECU thus allocatfiflvanced Side) (Retard Side
the hydraulic pressure that is applied to the in- f f
take camshaft timing pulley to the advance and "=l qJ
the retard side. When the engine is stopped, -.l~!|..'!|"

. m‘lhﬁmﬁu

o . 2 |I'H{'!'_"_*‘§: \|
the camshaft timing oil control valve is in the v Y f= =

most retarded state.

: i Plunger
Spring  ojl Pressure Coil g

150EG30

e By the command of the engine ECU, whenthe  Exhaust Variable Angle (60)
camshatft timing oil control valve is in the posi- Valve -
tion given in Fig. 1, hydraulic pressure is ap-
plied from the left side of the piston, whiclT
causes the piston to move to the right. Becau$e
of the twist in the helical splines that are ct§
out in the piston, the intake camshaft rotates >
in the advance direction in relation to the cam- Crankshaft Angle
shaft timing pulley. When the camshaft timing
oil control valve is in the position given in Fig.
2, the piston moves to the left and rotates in 150EG31
the retard direction. Furthermore, the camshatft
timing oil control valve shuts off the oil pas-
sages to maintain the hydraulic pressure at both
sides of the piston, thus maintaining the phase
at that position. This enables the phase to be
set to a desired position.

Valve Timing

Piston

Camshaft Timing
Oil Control Valve

'
Drain ‘

i Oil Pressure
Timing Pulley Oil Pressure

Fig. 1 Fig. 2

150EG32 150EG33
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3) Engine ECU

51

In proportion to the engine speed, intake air volume, throttle position and coolant temperature, the engine
ECU searches an optimal valve timing under each driving condition and control the camshaft timing

oil control valve, in addition, the engine ECU uses signal from the camshaft position sensor and the
crankshaft position sensor to detect the actual valve timing, thus performing feedback control to achieve
the target valve timing.

P Operation During Various Driving Conditions <«

Full Load Performance

Range®) Range5)
'%
(@]
-
() \
£
(@)]
S L Range(2
JAASSIAS, 7 —— Range(D
| T T T T 1
Engine Speed
150EG34
Range Conditions Operation
Idle operation The valve timing is set to the advance andle(iost retarded
P angle), and because of the lack of overlap, the idle rpm is stabilized.
The valve timing is advanced to increase the amount valve overlap.
2 Medium load range Thus, the internal EGR rate is increased and the pumping lossi|is de-
creased resulting in improved fuel economy.
The valve timing is retarded to decrease the amount of valve overlap,
® Low load range thus ensuring the engine’s stability.
High load, low- to | The valve timing is advanced to advance the timing of the clgsing
@ medium-speed of the intake valve. The volumetric efficiency is thus improved) re-
range sulting in improved low- to medium-speed range torque.
Hiah load. hiah The valve timing is retarded to retard the timing of the closing of the
©) 9 » N9 intake valve resulting in improved volumetric in the high-speed
speed range
range.
. Engine started and| When the engine is started and stopped, the valve timing is at the
stopped most retarded state.
The valve timing is at the advance angte(thost retarded angle)
without any valve overlap. This prevents the fuel from flowing back
_ Low-temperature | and minimizes the need for transient increase of fuel. Furthermore,
operation because the idle rpm is stabilized, the fast idle rpm can be lowered
than that of the previous engine, thus improving fuel economy|dur-

ing low-temperature engine operation.
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7. ETCS-i (Electronic Throttle Control System-intelligent)

General

® The ETCS-i system, which realizes excellent throttle control in all the operating ranges, has been
adopted.

® |n the conventional throttle body, the throttle valve opening is determined invariably by the amount of
the accelerator pedal effort. In contrast, the ETCS-i uses the engine ECU to calculate the optimal throttle
valve opening that is appropriate for the respective driving condition and uses a throttle control motor
to control the opening.

® The ETCS-i controls the ISC (ldle Speed Control) system, the cruise control system, and the VSC (Ve-
hicle Stability Control).

® A duplicate system is provided to ensure a high level of reliability, and the system shuts off in case of
an abnormal condition. Even when the system is shut off, the accelerator pedal can be used to operate
the vehicle in the limp mode.

Accelerator Pedal
Position Sensor Throttle Valve

Throttle Position

/' Sensor
::II - Throttle Control
Motor
Y

Magnetic
Clutch

ABS & TRC
& VSC ECU

)

Engine ECU ke

150EG41
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Construction

Accelerator Pedal
Position Sensor

Limp Mode Lever

Throttle Valve

Magnetic Clutch
Throttle Control Motor

Throttle Position Sensor

150EG36

1) Accelerator Pedal Position Sensor

The accelerator pedal position sensor, which is mounted on the throttle body, is integrated with the throttle
lever, which is connected to the cable that extends from the accelerator pedal.

The accelerator pedal position sensor converts the amount of accelerator pedal effort into two types of
electrical signals with distinct output characteristics. The signals are then input into the engine ECU.

\
& ST :
£ VPA2 |
> l
5 l
o I
5 VPA |
@] |
0 1 | i
E2 VPA2 VPA VC Close Open

150EG40 150EG39
Accelerator Pedal Depressed Angle
2) Throttle Position Sensor

The throttle position sensor converts the throttle valve opening into an electrical signal and inputs into
the engine ECU. The output characteristics are the same as those of the accelerator pedal position senst

3) Throttle Control Motor

A DC motor with excellent response and minimal power consumption is used for the throttle control
motor. The engine ECU performs the duty ratio control of the direction and the amperage of the current
that flows to the throttle control motor in order to regulate the opening of the throttle valve.
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4) Magnetic Clutch

Ordinarily, the magnetic clutch engages the clutch to enable the throttle control motor to open and close
the throttle valve. In case that a malfunction occurs in the system, this clutch is disengaged to prevent
the throttle control motor to open and close the throttle valve.

Operation

The engine ECU drives the throttle control motor by determining the target throttle valve opening in accor-
dance with the respective operating condition.

1) Non-linear Control

2) ldle Speed Control

3) Shift Shock Reduction Control
4) TRC Throttle Control

5) VSC Coordination Control

6) Cruise Control

1) Non-linear Control

e Controls the throttle to an optimal throttle valve opening that is appropriate for the driving condition
such as the amount of the accelerator pedal effort and the engine speed in order to realize excellent
throttle control and comfort in all operating ranges.

P Control Examples During Acceleration and Decelerationd

— : With Control
-~~~ :No Control
)
Vehicle’s
Longitudinal G
0
Throttle Valve !
Opening Angle
O A Y
Ignition Timing \
0

Time —
150EG37
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® |n situations in which lowt surface conditions can be anticipated, such as when driving in the snow,
the throttle valve can be controlled to help vehicle stability while driving over the slippery surface.
This is accomplished by turning ON the SNOW switch, which, in response to the amount of the acceler-
ator pedal effort that is applied, reduces the engine output from that of the normal driving level.*

P Control Example During Startoff Acceleration in 1st Gear on Packed Snow Surface (TRC OFF{

: Amount of Slippage

: Actual Throttle
Rear Wheel Valve Opening
Angle

Throttle

nount of Accelerator
dal Effort

s 7
% )
Normal Mode Snow Mode

*: Except for the G.C.C. Countries Models

o Throttle Valve Opening Angle

o Wheel Speed

151EG40

2) Idle Speed Control

Previously, a step motor type ISC valve was used to perform idle speed control such as fast idle during
cold operating conditions and idle-up. In conjunction with the adoption of the ETCS-i, idle speed control
is now performed by the throttle control motor, which controls the throttle valve opening.

3) Shift Shock Reduction Control

The throttle control is synchronized to the ECT (Electronically Controlled Transmission) control during
the shifting of the transmission in order to reduce the shift shock.

4) TRC Throttle Control

As part of the TRC system, the throttle valve is closed by a demand signal from the ABS & TRC &
VSC ECU if an excessive amount of slippage is created at a driving wheel, thus facilitating the vehicle
in ensuring stability and driving force.

5) VSC Coordination Control

In order to bring the effectiveness of the VSC system control into full play, the throttle valve opening
angle is controlled by effecting a coordination control with the ABS & TRC & VSC ECU.

6) Cruise Control

Previously, the vehicle speed was controlled by the cruise control actuator, which opened and closed
the throttle valve. Along with the adoption of the ETCS-i, the vehicle speed is now controlled by the
throttle control motor, which controls the throttle valve.



56 ENGINE — 2JZ-GE ENGINE

Fail-Safe

If an abnormal condition occurs with the ETCS-i, the Check Engine Lamp illuminates to alert the driver.
At the same time, the current to the throttle control motor and magnetic clutch are cut off in order not
to operate the ETCS-i. This enables the return spring to close the throttle valve.

Even in this situation, the accelerator pedal can be used to operate the limp mode lever, which operates
the throttle valve to enable the vehicle to be driven in the limp mode.

Limp Mode Lever Open Throttle

G Position Sensor

Throttle
}—G Control
Motor
Magnetic
Clutch
Throttle
Valve

Accelerator Pedal
Position Sensor

150EG42
Diagnosis

If the diagnostic trouble code 89 is being output to the check engine lamp, it means that the engine ECU
has detected a malfunction in the ETCS-i, and outputs the diagnostic trouble code of the ETCS-i to the

“Snow” indicator light*.
Also, the diagnostic trouble code can be output to a hand-held tester via the data link connector 3.

For details, refer to the Lexus GS300 Repair Manual (Pub. No. RM588E).

* “ETCS” indicator light on the models for the G.C.C. countries.
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8. Fuel Pump Control

The fuel pump speed control has been changed from the 2-step type of the previous model to the 3-ste|
type.

P System Diagram«

_ FPC Signal Fuel Pump Speed
EFI Main Relay 5v
—<Li@\&w\/o— Hi
FPC T oo ov
= L 8.2 ms 5V '
Fuel [FP+ I_ I_ Mid
Engine Pumg Fuel = Battery v
ECU ECU ue T 4.1 ms
Pump 5V
DI I :‘ L] How
FP- — ov

E . 5V

Stop

ov

152EG11 152EG12

9. Engine Immobiliser System

The transponder key computer, which was previously separate, is now enclosed in the engine ECU. Fol
details, see page 136.

10. Function to Communicate with Multiplex Communication System

The engine ECU communicates with the meter ECU, air conditioning ECU, body ECU, etc., of the multiplex
communication system.

The main output signals from the engine ECU are as follows:

® Signals to the Indicator Lights in the Speedometer (Oil Pressure Signal, Oil Level Signal and Alternator
L Terminal Signal)

® Engine Coolant Temp. Signal
® Engine Speed Signal

® Signals related to the Air Conditioning System (Refrigerant Pressure Signal and Compressor Speed Sig-
nal)

The main input signals to the engine ECU are as follows:
e Air Conditioning Signal
® Electrical Load Signal (Taillight and Rear Window Defogger System)

® Pattern Select Switch Signal (Power, Snow)
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11. Diagnosis System

The M-OBD (Multiplex On-Board Diagnostic) system that has been adopted in the 2JZ-GE engine is a
system that has been improved upon the previous diagnostic system in order to perform troubleshooting
in a more efficient and accurate manner.
The functions of the M-OBD system can be fully utilized through the use of a hand-held tester.
The following table compares the diagnostic system fo the new and previous 2JZ-GE engine.

Engine
Item

New

Previous

Check Connector and
Data Link Connector

The TDCL has been discontinued, g
a DLC3 (Data Link Connector 3) h
been newly provided. In addition, the
check connector terminals TE1, TH
and IG have been discontinued.

» DLC3 <

CG: Chassis Ground
SIL: Provides communication

2} Check Connector«

El

nthe check connector and TDCL are
hprovided.

10ec127 | p TDCL o

between the engine ECU and {he
hand-held tester.

TAC: Outputs the engine speed signal.
TC: Provides the same function ag

the previous TE1 terminal.

E1l TE2TE1

140EG39

144EG05

Code Check Method]|

After connecting terminals TC and Q
Diagnostic Trouble | of the DLC3, displays the code on

CHECK Engine Lamp in the
combination meter.

GAfter connecting terminals TEL and E1
of the check connector or TDCL, dis-
plays the code on CHECK Engine
Lamp in the combination meter.

The engine ECU'’s control data can
Output Engine ECU | output by connecting the hand-held
Data tester to the DLC3.

Output Data Speed: 9.6 kbps

b&he engine ECU’s control data can|be
| output by connecting the hand-held
tester to the check connector or TDCL.

Output Data Speed: 125 bps
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Furthermore, on the 2JZ-GE engine, the functions listed below can be utilized by connecting the hand-held

tester to the DLC3.

Function

Details

Diagnostic Trouble
Code

The system can output 5-digit diagnostic trouble codes to the tester, Vi
are more detailed than the previous 2-digit diagnostic trouble codes,
making it easier to identify the location of the problem.

Example:

Code 28 (Oxygen Sensop)—: P0130 (Oxygen Sensor)
P0135 (Oxygen Sensor Heate

vhich
thus

Freeze-Frame Data

The system can output freeze-frame data to the tester. This data (
depicts the condition of the engine control system and the vehicle) is s
in the engine ECU at the very moment when the engine ECU has det|
its last data of malfunction.

wvhich
tored
ected

Active Test

Through the use of the tester, the actuators (VSV, fuel pump, VVT-i sys
etc.) can be activated to a desired state.

JE

Trouble Code Clear

Through the use of the tester, trouble codes that are stored in the enging

r ECU

can be cleared.

® For details on the diagnostic trouble codes, active test, etc. described above, refer to the Lexus GS30(
Repair Manual (Pub. No. RM588E).

® For details of the hand-held tester, refer to the Hand-Held Tester Operator’s Manual.
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ENGINE

2JZ-GE ENGINE
B DESCRIPTION

The 2JZ-GE engine has adopted the VVT-i (Variable Valve Timing-intelligent) system and a long exhaust
manifold to improve engine performance and fuel economy, and reduce exhaust emissions. In addition,

it has adopted the ETCS-i (Electronic Throttle Control System-intelligent) to ensure excellent vehicle con-
trollability and improve its comfort.

143EGO1

143EG02
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B ENGINE SPECIFICATIONS AND PERFORMANCE CURVES

)

2JZ-GE Enging .
temn New Previous
No. of Cyls. & Arrangement 6-Cylinder, In-Line —
Valve Mechanism 24-\éaé\|{[eb:?\ZHC, —
Combustion Chamber Pentroof Type —
Manifold Cross-Flow —
Fuel System EFI —
Displacement cfi(cu. in.) 2997 (182.9) —
Bore x Stroke mm (in.) 86.0 x 86.0 (3.39x 3.39) —
Compression Ratio 105:1 10.0:1
Europe 163 kW @ 5800 rpm (EEC)| 156 kW @ 5800 rpm (EEC)
Max. Output | Australia 166 kW @ 6000 rpm (EEC) —
G.C.C. Countries| 178 kW @ 6000 rpm (SAE-GROSY) 173 kW @ 6000 rpm (SAE-GROSS
Europe 298 Nm @ 3800 rpm (EEC)| 275 Nm @ 4800 rpm (EEC)
Max. Torque |Australia 298 Nm @ 4000 rpm (EEC) —
G.C.C. Countries| 312 Nm @ 4000 rpm (SAE-GROSS) 287 Nm @ 4800 rpm (SAE-GROSS
IN. Open —-12°~48° BTDC 3° BTDC
. Close 65°~5° ABDC 50° BTDC
Valve Timing
EX. Open 40° BBDC 53° BBDC
Close 6° ATDC 3° ATDC
Fuel Octane Number (RON) 95+1 932 —
Oil Grade APl SH EC-II, SJ EC or ILSAC API SH EC-Il or ILSAC

*1: For Europe Model

*2: For Australia and G.C.C. Countries Model
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p Europe «
—  New
----- : Previous kW
- 180
N - 160
300 - 140
o 280
>
o 260 1120
o 240
|_ +—
220 1100 3
200 5
{s0 ©
- 60
- 40
- 20
-0
| | | | | | |
1000 2000 3000 4000 5000 6000 7000
. 143EG03
Engine Speed (rpm)
P Australia < p G.C.C. Countries
——  New
----- : Previous
kw
-180
N-m -160 N-m
300 320
—~14
8 280 0 300
2 260 o 280
S 7120 S 260
= 240 100 240
220 é 220
-180 £
@)
-60
-140
-20
-0
| | | | 1 L | | | | | | | |
1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000

Engine Speed (rpm) Engine Speed (rpm)

143EG04
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B MAJOR DIFFERENCES

The following changes have been made to the 2JZ-GE engine.

System Features

® The cylinder head water jacket has been modified to improve the
cooling performance around the spark plugs, thus increasing the
compression ratio.

® The cylinder head intake port has adopted a smaller diameter tp im-
prove the intake airflow velocity, thus increasing the torque in|the
low- to medium-speed range.

® The piston and connecting rod are lightweight to reduce the noisg and
vibration.

® The VVT-isystem is used to improve engine performance, fuel egcon-
omy and reduce exhaust emissions.

® The spring tension of the valve springs has been decreased to educe
friction.

Engine Proper

Valve Mechanism

An electric cooling fan has been adopted. The fan speed is cont
in 3 steps to improve cooling performance and reduce cooling fan

® A thermostat is installed in the throttle body in order to restrain
rise in the intake air temperature, thus improving the intake char
efficiency.
Intake and Exhaust System | ® A long port exhaust manifold made of stainless steel is used to im-
prove the engine’s torque in the low- to medium-speed range.
® A long tail muffler is used to ensure quietar operation during id
ling.

Cooling System

® The injector has been made more compact and the injection npzzle
has been modified to improve the atomization of the fuel.
® An air assist fuel injection system is used to promote atomizing of
the fuel for improved fuel economy.*
e A fuel returnless system has been adopted to reduce evaporative
emissions.

® A jet pump has been adopted to use the fuel in the fuel tank effec-
tively.

Fuel System

The DIS (Direct Ignition System) is used to enhance the reliability of
the ignition system.

® The ETCS-i has been adopted to realize excellent vehicle controlla-

bility and comfort.
® A 3-step control type fuel pump speed control has been adopted.
Engine Control System e M-OBD (Multiplex On-Board Diagnosis) system is adopted.

® The cruise control system and the engine immobiliser system have
been integrated with the engine ECU.

® The engine ECU has been installed in the engine compartment.

® EGR system has been discontinuéd.*

® The 2 TWCs (Three-Way Catalytic Converters) have been integfated
with the exhaust manifold and the TWC under the floor has been dis-
continued.®

Ignition System

Emission Control System

*1. On the model for Europe, adopted since the previous model.
*2: Only for Europe and Australia model.
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HENGINE PROPER
1. Piston

The valve recess has been reduced to improve combustion efficiency and the skirt portion has been reduced
for weight reduction, that resulted in reducing noise and vibration.

- =1 C -
New Previous

150EG10

2. Connecting Rod

The connecting rod is made of high-strength vanadium steel to realize weight reduction and high strength.
In addition to reducing noise and vibration, it accommodates the high power output of the engine.

New Previous

150EG43
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B VVALVE MECHANISM

1. Intake Camshaft

® |n conjunction with the adoption of the VVT-i system, an oil passage is provided in the intake camshft
in order to supply engine oil to the VVT-i system.

® |n conjunction with the use of the DIS, the intake camshaft is provided with timing rotor to trigger the
camshatft position sensor.

Advance Side Oil Passage
A Timing Rotor

~— ————

. No.1 Bearin A A-A' Cross Section
Oil Passage

150EG15 150EG24

B LUBRICATION SYSTEM

1. General

® An oil pipe is provided between the intake cam-
shaft bearing cap No.3 and the cylinder block in OiI Filter
order to supply oil to the VVT-i system.

e A check valve is enclosed inside the union bolt C @ @
on the side of the cylinder block. -

Intake Camshaft Union Bolt

Bearing Cap No.3 e’ @@
\ Oil Pipe

Cylinder
Block Do
00 0 @F@
Union Bolt

(Check Valve)

150EG16
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2. Check Valve

The function of the check valve is to prevent the fall of the oil pressure on the VVT-i system side when
the engine is stopped.
a. Engine is operated.
The oil that flows from the main oil hole in the cylinder block overcomes the spring pressure, pushes
the valve down and flows into the oil valve.
b. Engine is stopped.

If there is no oil pressure applied by the main oil hole, the valve is pressed against the valve seat by
the spring, thus preventing the oil from flowing down from the VVT-i system. As a result of this
function, the initial VVT-i system operation is properly ensured during engine starting.

—: Oil Flow

Spring  To VVT-i System

Yy

From Main
Oil Hole

Valve Seat Valve
Union Bolt

Engine is Operated Engine is Stopped

150EG17 150EG18



ENGINE — 2JZ-GE ENGINE

33

B COOLING SYSTEM

1. Cooling Fan System

The cooling system has been changed from the previous temperature controlled cupling fan system to ar
electric cooling fan system.
The cooling fan controls the fan speed in 3 steps (OFF, Low, High) by using the water temperature switch
in accordance with the engine coolant temperature and the operating condition of the air conditioner and
by turning the 3 fan relays ON and OFF and connecting 2 fan motors in a series or parallel circuit.

p Wiring Diagram «

Ignition Fan Main
Switch Relay
% oo

RS

{
=

@ Condenser
Fan Motor

|
-

1.2 MPa
Fan No. 2 g | FanNo.1 i (12.5 kgficn®)
Relay ? Relay ON
To A/C J_— " 15Mpa OFF
Magnetic=— (15.5 kgf/cn?)
—LClutch Relay A/C Pressure Switch
Battery | Radiator _
ryf Fan No. 3 g 3 Fan Motor@ Water Temp. Switch
e}
Relay 83°C
1 1 1 (1‘81 R ON
) ) o ' OFF
90°C
(1940 F) 152EG03
p Cooling Fan Operation <
Engine Coolant Temperature (
: o iy 83°C (18TF) 90°C (194F)
Air Condltlonlng. Condition or Lower or Higher
Compressor Refrigerant Pressure
OFF 1.2 MPa (12.5kgf/cr) or Lower OFF High
ON 1.2 MPa (12.5kgf/cr) or Lower Low High
1.5 MPa (15.5kgf/ci) or Higher High High
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B INTAKE AND EXHAUST SYSTEM

1.

2.

Intake Manifold Gasket

A heat-barrier gasket made of phenol resin is used
between the cylinder head and the intake manifold
to restrain the rise in the intake air temperature, thus
improving the intake charging efficiency.

Resin

A-A' Cross Section

150EG19

Throttle Body

The ETCS-i has been adopted to realize excellent
throttle control.

The ETCS-i comprehensively controls the ISC
system, TRC system, and the cruise control sys-
tem. As aresult, the ISC valve and the sub-throttle
valve have been discontinued.

A thermostat is installed in the throttle body to
restrain the rise in the intake air temperature.

(i

/@F_,.
(%
&

Thermostat
150EG54

The throttle body is supported by a vibration Vibration Damping Gasket _
damping gasket and a vibration damping brackéirottle Intake Air
in order to reduce throttle body vibration. AsBpdy Connector
result, the vibration that is transmitted from the
throttle body to the vehicle via the accelerator
cable has been reduced.

Vibration
Damping

Heat-Barrier Gasket Manifold

150EG25
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Thermostat

The thermostat uses the termal expansion of the wax to open and close the valve to shut off the flow
of warm coolant when the coolant temperature is high in the throttle body’s warm coolant passage. This
prevents the throttle body temperature from rising more than the needed level, thus restraining the rise
in the intake air temperature.

Throttle Body Wax Valve

@( To Throttle Body From Water Outlet

w/ Coolant Flow

Thermostat

150EG20 150EG21

3. Exhaust Manifold

e A dual exhaust manifold has been adopted. Its branch portion is made long to utilize the exhaust pulsation.
Thus, the flow of the exhaust gas is optimized to improve torque in the low- to mid-speed range.

® On the models for Europe and Australia, 2 TWCs (Three-Way Catalytic Converters) have been integrated
with the exhaust manifold. On the models for the G.C.C. countries, the sub-mufflers have been integrated.

® The branch portion adopts a double-wall construction to reduce the amount of heat that is radiated from
the branch portion. As a result, the insulators have been discontinued.

Outer Pipe

T

Inner Pipe

Sub Muffler

Exhaust Manifold Cross Section of the Branch Portion

150EG35 150EG51
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4. Exhaust Pipe

® The front exhaust pipe of the exhaust pipe has adopted a dual pipe construction to improve engine perfor-
mance.

® The center exhaust pipe has adopted a larger diameter and a straight muffler to reduce the exhaust pressure
and to improve engine performance.

® The main muffler has adopted a long tail pipe construction forquieter operation.

Tail Pipe

Straight Muffler

0

Front Exhaust Pipe

Main Muffler

152EG04 152EG05

B FUEL SYSTEM
1. Air Assist Fuel Injection System

This system is designed to regulate air intake (atmospheric side) using the throttle valve, and direct it to
the nozzle of the fuel injector inside the intake manifold (negative pressure side). This promotes atomization
of the fuel while reducing emissions and improving fuel economy and idle stability.

Throttle Valve Air Pipe

ay

=

Air Cleaner

[l
n““““\\\\\\= £
R

]
A
7=

Injector

150EG55
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2. Fuel Inj

ector

® A compact 4-hole type fuel injector has been

adopted

e Air introduced from the throttle body, air pipe and
air gallery flows through the air chamber formed
by the o-ring and insulator under the fuel injector
and then is mixed with the fuel.
This design promotes atomization of the fuel.

3. Fuel Returnless System

150EG53

® The new GS300 has adopted a fuel returnless system to reduce evaporative emissions. With the pressul
regulator housed inside the fuel tank, this system eliminates the return of fuel from the engine area.
In addition, a jet pump has been adopted to use the fuel in the fuel tank effectively.

e The fuel filter is installed in the fuel tank.

Pulsatio
Dumper

Fuel
Filter

Fuel

Injectors

g

Delivery
Pipe

Pressure
Regulator

Fuel Tank

Injectors

PuIsatioL’THMMMH
Dumper

—

Delivery

Fuel [ Pipe

Filter

Fuel Tank

2

Pump

)

ﬁ
r

Jet Pump

New

| Fuel

= Pump

Previous

Pressure
Regulator

Fuel
Return
Pipe

143EG06



38 ENGINE — 2JZ-GE ENGINE

4. Jet Pump

A jet pump is adopted in the fuel tank. Since the propeller shaft is located below its center bottom, the
fuel tank of the GS300 is shaped as indicated below.

A fuel tank with such a shape tends to cause the fuel to be dispersed into both chamber A and chamber
B when the fuel level is low, stopping the fuel in chamber B from being pumped out. To prevent this from
occurring, a jet pump has been provided to transfer the fuel from chamber B to chamber A.

This is accomplished by utilizing the flow of the fuel, so that the vacuum created by the fuel, as it passes
through the venturi is used to suck the fuel out of chamber B and send it to chamber A.

Engine

Fuel Filter

Pressure Regulator

From Fuel
Pump
Fuel
Pump
Jet Pump To Chamber A
Chamber A Chamber B |,cc0 152EG07
Jet Pump

B IGNITION SYSTEM
1. General

A DIS (Direct Ignition System) has been adopted in the new 2JZ-GE engine. The DIS improves the
ignition timing accuracy, reduces high-voltage loss and enhances the overall reliability of the ignition
system by eliminating the distributor.
The DIS in new 2JZ-GE engine is a 2-cylinder simultaneous ignition system which ignites 2-cylinders
simultaneously with one ignition coil.

+B +B
$

haf 2 iti i
i eTLY CCL -l L rm < No.6 Cyjinder

Sensor
——T 1= " No.1 Cylinder
—~—p—

High-Tension Cord

IGT2 _ IGC2 Toni .
Crankshaff NE Engine Igniter "_ggi'T’”\,::l:IIE No.2 Cylinder

Position |——

J

ECU
Sensor L1 No.5 Cylinder
High-Tension Cord
IGT3 1GC3 L ramton Lo _
1 T ‘ m No.4 Cylinder
Vari IGF .
S%rrllggfs I G —— 1= No.3 Cylinder

High-Tension Cord

J__GND

150EG11
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system by eliminating the distributor.
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2. Igniter

The internal system diagram of the igniter is shown below. A characteristic of this igniter is that it contains
the 3 power transistors as illustrated. Based on the IGT signals input for each cylinder the drive circuit
activates the respective power transistors to control the primary ignition current (IGC) for all the ignition

coils. At the same time, the igniter also sends an ignition confirmation signal (IGF) as a fail-safe function

to the engine ECU.

Igniter

From Engine
ECU

IGT1

A J

IGT2

IGT3

IGF 4_1
TACH

A J

Input
Circuit

Y

i

y

e

Drive
Circuit

T

o

-

\j

|

[
o

(TachometefT*

A

\j

& P

3. Ignition Coll

The DIS system of the 2JZ-GE engine consists of
3 sets of ignition coils integrated with plug caps
and with the high-tension cords attached directly

onto the ignition coil.

To High
Tension Cord

Ignition Coil
IGC1

IGC2

IGC3

» Lock Prevention

Circuit

. IGF Signal Out-

put Circuit

: Ignition Detection

Circuit

: Overcurrent Pre-

vention Circuit

150EG12

Secondary Coil

Iron Core

Primary
Coll

Plug Cap

150EG22

Ignition Coil Cross Section
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4. Spark Plug

Along with the adoption of the DIS, twin-ground electrode spark plugs have been adopted. The models
for Europe and Australia have adopted the platinum-tipped spark plugs.

p Platinum Tipped Spark Plugs <«

DENSO NGK

Platinum Platinum

143EG09

Ground Electrode
P Recommended Spark Plugsq

Europe and G.C.C.
Australia Countries
DENSO PK20TR11 K20TR11
NGK BKR6EKPB11l | BKR6EKB11
Plug Gap 1.0-1.2 mm (0.039 — 0.043 in.)




ENGINE — 2JZ-GE ENGINE 41

B ENGINE CONTROL SYSTEM
1. General

The engine control system has newly adopted the ETCS-i and VVT-i systems and a function to communicate
with the multiplex communication system. In addition, the fuel pump control system’s fuel pump speed
control has been changed from the 2-step to the 3-step type. Furthermore, the engine Immaobiliser systen
and the cruise control system have been enclosed in the engine ECU.

The engine control systems of the new 2JZ-GE engine and previous 2JZ-GE engine are compared below

System Outline New Previous
EF| A L-type EFI system directly detects the intake jair O O
ElectrontFuer! mass with a hot wire type air flow meter.
< Injection > The fuel injection system is a sequential multigort O O
fuel injection system.
Ignition timing is determined by the engine EGU
based on signals from various sensors. The erjgine O O
ESA ECU corrects ignition timing in response to engfne
< Electronic.Srark | Knocking.
Advance 2 knock sensors are used to improve knock detection. O O
The torque control correction during gear shifting has O
been used to minimize the shift shock.
ISC A step motor type ISC valve controls the fast idle and
(Idle Speed Control) idle speeds.
VY/aTI-ilabIe Valve Controls the intake camshaft to an optimal valve §m- O o
<Timing-inte|ligent> ing in accordance with the engine condition.
ETCS-i Optimally controls the throttle valve opening in gc-
Electronic cordance with the amount of accelerator pedal effort
Throttle Gontrol and the condition of the engine and the vehiclel In O —
Svstem-intellige addition, comprehensively controls the ISC, cryise
y 9 control, and TRC systems.
ACIS The intake air passages are switched according tp the
< Acoustic Control\| engine speed and throttle valve angle to increaseper- O O
Induction System| formance in all speed ranges.
Under light engine loads,2-Step Control — O
Fud' Purmp Contrt' | pump spee1siow tores
duce electric power loss3-Step Control O —
Fuel Pressure In hot engine conditions, the fuel pressure is|in- O
Control creased to improve restartability.
Maintains the temperature of the oxygen sensor at an
Oxygen Sensor appropriate level to increase accuracy of detectign of O*1 O*2

Heater Control the oxygen concentration in the exhaust gas.

By controlling the air conditioning compressor QN
or OFF in accordance with the engine conditipn, O O
drivability is maintained.

Air Conditioning
Cut-Off Control

Cuts off EGR according to the engine condition to
maintain drivability of the vehicle and durability f  — O*2
the EGR components.

EGR Cut-Off
Control

(Continued)
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System Outline New Previous
. The engine ECU controls the purge flow of evapqra-
E\rﬁ}ggi?r?\gontr o | tive emissions (HC) in the charcoal canisterinacgor- O O
dance with engine conditions.

: o Prohibits fuel delivery and ignition if an attempt|is %2
Engine Immobiliser made to start the engine with an invalid ignition kgy. O O
Function to commu:
nicate with multi- | Communicates with the body ECU, A/C ECU, efc., O .
plex communication on the body side, to input/output necessary signgls.
system

When the engine ECU detects a malfunction, thejen-
gine ECU diagnoses and memorizes the failed pec- O O
tion.
Diagnosis A newly developed diagnostic system which utilijes
a high speed bi-directional communication line| to O L
provide extended diagnostic capabilities and fea-
tures.
When the engine ECU detects a malfunction, thejen-
Fail-Safe gine ECU stops or controls the engine according to O O

the data already stored in the memory.

*1: Models for Europe and Australia
*2: Models for Europe
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2. Construction

The configuration of the engine control system in the 2JZ-GE engine of the new GS300 is as shown in
the following chart. Shaded portiol____] differ from the 2JZ-GE engine of the previous GS300.

SENSORS
AIR FLOW METER

CRANKSHAFT POSITION SENSOR

VG

:

NE

® Engine Speed Signal
e Crankshaft Angle Signal

CAMSHAFT POSITION SENSOR

G2

e Crankshaft Angle Signal
e Camshaft Angle Signal

THROTTLE POSITION SENSOR

VTA

e Throttle Position Signal

ACCELERATOR PADAL POSITION SENSOR

VTA2

VPA

® Accelerator Pedal Position Signal

‘ WATER TEMP. SENSOR

‘ INTAKE AIR TEMP. SENSOR

‘ HEATED OXYGEN SENSOR (Bank 1, Sensor 1)

‘ HEATED OXYGEN SENSOR (Bank 2, Sensor 4.

‘ HEATED OXYGEN SENSOR (Bank 1, Sensor 2)

‘ HEATED OXYGEN SENSOR (Bank 2, Sensor 2)

‘ VARIABLE RESISTOR*

\ KNOCK SENSORS

‘ VEHICLE SPEED SENSOR

IGNITION SWITCH

VPA2
THW

:

THA

;

X1A

T

OX2A

}

X1B

T;

X2B

:

VAF

:

KNK1

KNK2
SP2

i

STA

Engine
ECU

e Starting Signal (ST Terminal)
® [gnition Signal (IG Terminal)

NEUTRAL START SWITCH

IGSW

PN

e Neutral Start Signal
e Shift Lever Position Signal

‘ AIR CONDITIONING ECU

| BODY ECU

‘ POWER STEERING OIL PRESSURE SWITC

R,D,4,3,2,1

MPX1

:

MPX2

T

PS

ACTUATORS
,,,,,,,,,,,,, SEL ]
#10 No. 1 INJECTOR
z;g No. 2 INJECTOR
440 No. 3 INJECTOR
#50 No. 4 INJECTOR
460 No. 5 INJECTOR
No. 6 INJECTOR
IGT1~ ESA
IGT3 |-
| IGNITER |
IGF l
| IGNITION COILS |
| SPARK PLUGS |
,,,,,,,,,,,, ETCSi
M } THROTTLE CONTROL MOTOR ‘
ct | MAGNETIC CLUTCH |
,,,,,,,,,,,, Wt
ocv } CAMSHAFT TIMING OIL CONTROL VALVE ‘
,,,,,,,,,,,, ACIS ]
ACIS \
| VSV |
S P FUEL PUMP CONTROL |
[ FUEL PUMP ECU}»] FUEL PUMP|
DI
OXYGEN SENSOR HEATER CONTROL¥
HT1A HEATED OXYGEN SENSOR HEATER
(Bank 1, Sensor 1)
HT2A HEATED OXYGEN SENSOR HEATER
(Bank 2, Sensor 1)
HT1B HEATED OXYGEN SENSOR HEATER
(Bank 1, Sensor 2)
HT2B

HEATED OXYGEN SENSOR HEATER

;
%

(Bank 2, Sensor 2)

(Continued)
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STP
‘ STOP LIGHT SWITCH }—'

TRC
_ ABS&TRAC&VSCECU |~ &1

TXCT

\//\

ACMG

AIR CONDITIONING CONTROL

PRG

TRANSPONDER KEY

RXCK

AMPLIFIER

CODE

KSw
‘ UNLOCK WARNING SWITCH }—’

SIL
‘ DATA LINK CONNECTOR 3 +—TC>

IMLD

MREL

O

+B BATT, BM

THEFT DETERRENT INDICATOR LIGHT ‘

EFI MAIN RELAY

CHECK ENGINE LAMP ‘

| EFI MAIN RELAY |

| BATTERY |

*1: Only for Europe and Australia Model

*2: Only for G.C.C. Countries Model
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3. Engine Control System Diagram

Variable Resister* Fuel Pump ECU

/
— Fuel

- Pump
"I Engine ECU|_
V\ /
111 Y
Accelerator Pedal
Position Sensor
Mass Air Flow | Charcoal
Meter (7 Canister
N

g Throttle Throttle
— | | Control Motor picition
. Igniter Sensor
Intake Air 52 <
Temp. -
Sensor Ignition| & O
Heated Oxygen col
Sensors? ' Ty @
’ *1
/ J 4!/
f
/ Vaccum Tanl
L] Injector

—

e e

? / / N VSV (fcl)? ACIS)
| =X

/ Knock Sensors

/ Crankshaft Position
Water Temp. Sensor Sensor

Heated Oxygen
Sensors?

*1. Camshaft Position Sensor

*2: Camshaft Timing Oil Control Valve 143EG07
*3: Only for Europe and Australia Model

*4: Only for G.C.C. Countries Model
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4. Layout of Components
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5. Main Components of Engine Control System

General

The following table compares the main components of the 2JZ-GE engine in the new and previous models.

2JZ-GE Engine

Component New Previous
Mass Air Flow Meter Hot-Wire Type —
Throttle Position Sensor Linear Type, 2 Linear Type, 1
Accelerator Pedal Position Sensor Linear Type, 2 —
Crankshaft Position Sensor Pick-Up Coil Type, 1 —
Camshaft Position Sensor Pick-Up Coil Type, 1 —

L Crankshaft Position Sensor — Pick-Up Coils Type, 1
Distributor " : .

Camshaft Position Sensor — Pick-Up Coil Type, 2

Built-In Piezoelectric
Element Type, 2

Heated Oxygen Sensoy Heated Oxygen Senso

Knock Sensor +—

=

(Bank 1, Sensor 1) (Bank 1, Sensor 1)
Oxygen Sensof* (Bank 1, Sensor 2) (Bank 1, Sensor 2)
(Bank 2, Sensor 1) (Bank 2, Sensor 1)

(Bank 2, Sensor 2)

2-Hole Type with

. 4-Hole Type with Air Assist*l
Injector Air Assist 2-Hole Type without
Air Assist*2
ISC Valve — Step Motor Type

*1: Only for Europe
*2: Only for G.C.C. Countries

Air Flow Meter

The hot wire type air flow meter has been changed
to the plug-in type. Its basic operation is the same
as that of the previous type.

Hot-Wire

Intake Air Thermistor

Temp. Sensor
150EG29
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Camshaft Position Sensor

The camshaft position sensor is mounted on the in- Cylinder Head
take side of the cylinder head. Front

The timing rotor is integrated with the intake cam- - f\j

shaft.

The camshaft position sensor outputs 3 pulses for = — j @

every 2 crankshaft revolutions.

@A

Camshaft Position
Sensor

150EG23
Engine ECU

® On the previous model, the engine ECU was installed on the passenger’s floor. However, on the new
GS300, the engine ECU is installed in the ECU box in the engine compartment. As a result, the wiring
harness has been shortened, thus realizing weight reduction.

e Utilizing the vacuum that is generated by the radiator coolingfan, airflow is introduced through the ECU
box to restrain theincrease in the temperature in the ECU box.

Radiator ECU Box
Intake Duct
j: [ Exhaust
9) f Z / Duct
~ e
5 [/\I\JF T
= Engine
Cooling Fan ECU
Exhaust Duct
) Engine ECU
Air Flow Side Member

Intake Duct

T

ECU Box 152EG09 152EG10
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6. VVT-i (Variable Valve Timing-intelligent) System

General

The VVT-i system is designed to control the intake camshaft within a wide rangé @if @ankshaft
angle) to provide a valve timing that is optimally suited to the engine condition, thus realizing improved
torque in all the speed ranges and fuel economy, and reduce exhust emissions.

Intake Camshaft Camshaft Timing Oil
Timing Pulley Control Valve

Camshaft
Position Sensor

Crankshaft Position %
Sensor

150EG26

Construction and Operation
1) Intake Camshaft Timing Pulley

The intake camshaft timing pulley comprises the outer gear that is driven by the timing belt, the inner
gear that is affixed to the camshaft and a movable piston that is placed between the outer gear anc
inner gear. Having helical splines (twisted, vertical grooves) on its inner and outer periphery, the piston

moves in the axial direction to shift the phase of the outer gear and inner gear, thus causing the valve
timing to change continuously.

Timing Pulley

Outer Gear Intake Camshaft ) i
Helical Spline
(Inner Gear)

Helical Spline

Si==i=LTy
T

. Piston
Inner Gear Piston

150EG27 150EG28



50

ENGINE — 2JZ-GE ENGINE

2) Camshaft Timing Oil Control Valve

® The camshaft timing oil control valve controls Spool Valve
the spool valve position in accordance with thelo Timing Pulley _
command of the engine ECU thus allocatfiflvanced Side) (Retard Side
the hydraulic pressure that is applied to the in- f f
take camshaft timing pulley to the advance and "=l qJ
the retard side. When the engine is stopped, -.l~!|..'!|"

. m‘lhﬁmﬁu

o . 2 |I'H{'!'_"_*‘§: \|
the camshaft timing oil control valve is in the v Y f= =

most retarded state.

: i Plunger
Spring  ojl Pressure Coil g

150EG30

e By the command of the engine ECU, whenthe  Exhaust Variable Angle (60)
camshatft timing oil control valve is in the posi- Valve -
tion given in Fig. 1, hydraulic pressure is ap-
plied from the left side of the piston, whiclT
causes the piston to move to the right. Becau$e
of the twist in the helical splines that are ct§
out in the piston, the intake camshaft rotates >
in the advance direction in relation to the cam- Crankshaft Angle
shaft timing pulley. When the camshaft timing
oil control valve is in the position given in Fig.
2, the piston moves to the left and rotates in 150EG31
the retard direction. Furthermore, the camshatft
timing oil control valve shuts off the oil pas-
sages to maintain the hydraulic pressure at both
sides of the piston, thus maintaining the phase
at that position. This enables the phase to be
set to a desired position.

Valve Timing

Piston

Camshaft Timing
Oil Control Valve

'
Drain ‘

i Oil Pressure
Timing Pulley Oil Pressure

Fig. 1 Fig. 2

150EG32 150EG33
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3) Engine ECU

51

In proportion to the engine speed, intake air volume, throttle position and coolant temperature, the engine
ECU searches an optimal valve timing under each driving condition and control the camshaft timing

oil control valve, in addition, the engine ECU uses signal from the camshaft position sensor and the
crankshaft position sensor to detect the actual valve timing, thus performing feedback control to achieve
the target valve timing.

P Operation During Various Driving Conditions <«

Full Load Performance

Range®) Range5)
'%
(@]
-
() \
£
(@)]
S L Range(2
JAASSIAS, 7 —— Range(D
| T T T T 1
Engine Speed
150EG34
Range Conditions Operation
Idle operation The valve timing is set to the advance andle(iost retarded
P angle), and because of the lack of overlap, the idle rpm is stabilized.
The valve timing is advanced to increase the amount valve overlap.
2 Medium load range Thus, the internal EGR rate is increased and the pumping lossi|is de-
creased resulting in improved fuel economy.
The valve timing is retarded to decrease the amount of valve overlap,
® Low load range thus ensuring the engine’s stability.
High load, low- to | The valve timing is advanced to advance the timing of the clgsing
@ medium-speed of the intake valve. The volumetric efficiency is thus improved) re-
range sulting in improved low- to medium-speed range torque.
Hiah load. hiah The valve timing is retarded to retard the timing of the closing of the
©) 9 » N9 intake valve resulting in improved volumetric in the high-speed
speed range
range.
. Engine started and| When the engine is started and stopped, the valve timing is at the
stopped most retarded state.
The valve timing is at the advance angte(thost retarded angle)
without any valve overlap. This prevents the fuel from flowing back
_ Low-temperature | and minimizes the need for transient increase of fuel. Furthermore,
operation because the idle rpm is stabilized, the fast idle rpm can be lowered
than that of the previous engine, thus improving fuel economy|dur-

ing low-temperature engine operation.
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7. ETCS-i (Electronic Throttle Control System-intelligent)

General

® The ETCS-i system, which realizes excellent throttle control in all the operating ranges, has been
adopted.

® |n the conventional throttle body, the throttle valve opening is determined invariably by the amount of
the accelerator pedal effort. In contrast, the ETCS-i uses the engine ECU to calculate the optimal throttle
valve opening that is appropriate for the respective driving condition and uses a throttle control motor
to control the opening.

® The ETCS-i controls the ISC (ldle Speed Control) system, the cruise control system, and the VSC (Ve-
hicle Stability Control).

® A duplicate system is provided to ensure a high level of reliability, and the system shuts off in case of
an abnormal condition. Even when the system is shut off, the accelerator pedal can be used to operate
the vehicle in the limp mode.

Accelerator Pedal
Position Sensor Throttle Valve

Throttle Position

/' Sensor
::II - Throttle Control
Motor
Y

Magnetic
Clutch

ABS & TRC
& VSC ECU

)

Engine ECU ke

150EG41
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Construction

Accelerator Pedal
Position Sensor

Limp Mode Lever

Throttle Valve

Magnetic Clutch
Throttle Control Motor

Throttle Position Sensor

150EG36

1) Accelerator Pedal Position Sensor

The accelerator pedal position sensor, which is mounted on the throttle body, is integrated with the throttle
lever, which is connected to the cable that extends from the accelerator pedal.

The accelerator pedal position sensor converts the amount of accelerator pedal effort into two types of
electrical signals with distinct output characteristics. The signals are then input into the engine ECU.

\
& ST :
£ VPA2 |
> l
5 l
o I
5 VPA |
@] |
0 1 | i
E2 VPA2 VPA VC Close Open

150EG40 150EG39
Accelerator Pedal Depressed Angle
2) Throttle Position Sensor

The throttle position sensor converts the throttle valve opening into an electrical signal and inputs into
the engine ECU. The output characteristics are the same as those of the accelerator pedal position senst

3) Throttle Control Motor

A DC motor with excellent response and minimal power consumption is used for the throttle control
motor. The engine ECU performs the duty ratio control of the direction and the amperage of the current
that flows to the throttle control motor in order to regulate the opening of the throttle valve.
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4) Magnetic Clutch

Ordinarily, the magnetic clutch engages the clutch to enable the throttle control motor to open and close
the throttle valve. In case that a malfunction occurs in the system, this clutch is disengaged to prevent
the throttle control motor to open and close the throttle valve.

Operation

The engine ECU drives the throttle control motor by determining the target throttle valve opening in accor-
dance with the respective operating condition.

1) Non-linear Control

2) ldle Speed Control

3) Shift Shock Reduction Control
4) TRC Throttle Control

5) VSC Coordination Control

6) Cruise Control

1) Non-linear Control

e Controls the throttle to an optimal throttle valve opening that is appropriate for the driving condition
such as the amount of the accelerator pedal effort and the engine speed in order to realize excellent
throttle control and comfort in all operating ranges.

P Control Examples During Acceleration and Decelerationd

— : With Control
-~~~ :No Control
)
Vehicle’s
Longitudinal G
0
Throttle Valve !
Opening Angle
O A Y
Ignition Timing \
0

Time —
150EG37



ENGINE — 2JZ-GE ENGINE 55

® |n situations in which lowt surface conditions can be anticipated, such as when driving in the snow,
the throttle valve can be controlled to help vehicle stability while driving over the slippery surface.
This is accomplished by turning ON the SNOW switch, which, in response to the amount of the acceler-
ator pedal effort that is applied, reduces the engine output from that of the normal driving level.*

P Control Example During Startoff Acceleration in 1st Gear on Packed Snow Surface (TRC OFF{

: Amount of Slippage

: Actual Throttle
Rear Wheel Valve Opening
Angle

Throttle

nount of Accelerator
dal Effort

s 7
% )
Normal Mode Snow Mode

*: Except for the G.C.C. Countries Models

o Throttle Valve Opening Angle

o Wheel Speed

151EG40

2) Idle Speed Control

Previously, a step motor type ISC valve was used to perform idle speed control such as fast idle during
cold operating conditions and idle-up. In conjunction with the adoption of the ETCS-i, idle speed control
is now performed by the throttle control motor, which controls the throttle valve opening.

3) Shift Shock Reduction Control

The throttle control is synchronized to the ECT (Electronically Controlled Transmission) control during
the shifting of the transmission in order to reduce the shift shock.

4) TRC Throttle Control

As part of the TRC system, the throttle valve is closed by a demand signal from the ABS & TRC &
VSC ECU if an excessive amount of slippage is created at a driving wheel, thus facilitating the vehicle
in ensuring stability and driving force.

5) VSC Coordination Control

In order to bring the effectiveness of the VSC system control into full play, the throttle valve opening
angle is controlled by effecting a coordination control with the ABS & TRC & VSC ECU.

6) Cruise Control

Previously, the vehicle speed was controlled by the cruise control actuator, which opened and closed
the throttle valve. Along with the adoption of the ETCS-i, the vehicle speed is now controlled by the
throttle control motor, which controls the throttle valve.



56 ENGINE — 2JZ-GE ENGINE

Fail-Safe

If an abnormal condition occurs with the ETCS-i, the Check Engine Lamp illuminates to alert the driver.
At the same time, the current to the throttle control motor and magnetic clutch are cut off in order not
to operate the ETCS-i. This enables the return spring to close the throttle valve.

Even in this situation, the accelerator pedal can be used to operate the limp mode lever, which operates
the throttle valve to enable the vehicle to be driven in the limp mode.

Limp Mode Lever Open Throttle

G Position Sensor

Throttle
}—G Control
Motor
Magnetic
Clutch
Throttle
Valve

Accelerator Pedal
Position Sensor

150EG42
Diagnosis

If the diagnostic trouble code 89 is being output to the check engine lamp, it means that the engine ECU
has detected a malfunction in the ETCS-i, and outputs the diagnostic trouble code of the ETCS-i to the

“Snow” indicator light*.
Also, the diagnostic trouble code can be output to a hand-held tester via the data link connector 3.

For details, refer to the Lexus GS300 Repair Manual (Pub. No. RM588E).

* “ETCS” indicator light on the models for the G.C.C. countries.
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8. Fuel Pump Control

The fuel pump speed control has been changed from the 2-step type of the previous model to the 3-ste|
type.

P System Diagram«

_ FPC Signal Fuel Pump Speed
EFI Main Relay 5v
—<Li@\&w\/o— Hi
FPC T oo ov
= L 8.2 ms 5V '
Fuel [FP+ I_ I_ Mid
Engine Pumg Fuel = Battery v
ECU ECU ue T 4.1 ms
Pump 5V
DI I :‘ L] How
FP- — ov

E . 5V

Stop

ov

152EG11 152EG12

9. Engine Immobiliser System

The transponder key computer, which was previously separate, is now enclosed in the engine ECU. Fol
details, see page 136.

10. Function to Communicate with Multiplex Communication System

The engine ECU communicates with the meter ECU, air conditioning ECU, body ECU, etc., of the multiplex
communication system.

The main output signals from the engine ECU are as follows:

® Signals to the Indicator Lights in the Speedometer (Oil Pressure Signal, Oil Level Signal and Alternator
L Terminal Signal)

® Engine Coolant Temp. Signal
® Engine Speed Signal

® Signals related to the Air Conditioning System (Refrigerant Pressure Signal and Compressor Speed Sig-
nal)

The main input signals to the engine ECU are as follows:
e Air Conditioning Signal
® Electrical Load Signal (Taillight and Rear Window Defogger System)

® Pattern Select Switch Signal (Power, Snow)
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11. Diagnosis System

The M-OBD (Multiplex On-Board Diagnostic) system that has been adopted in the 2JZ-GE engine is a
system that has been improved upon the previous diagnostic system in order to perform troubleshooting
in a more efficient and accurate manner.
The functions of the M-OBD system can be fully utilized through the use of a hand-held tester.
The following table compares the diagnostic system fo the new and previous 2JZ-GE engine.

Engine
Item

New

Previous

Check Connector and
Data Link Connector

The TDCL has been discontinued, g
a DLC3 (Data Link Connector 3) h
been newly provided. In addition, the
check connector terminals TE1, TH
and IG have been discontinued.

» DLC3 <

CG: Chassis Ground
SIL: Provides communication

2} Check Connector«

El

nthe check connector and TDCL are
hprovided.

10ec127 | p TDCL o

between the engine ECU and {he
hand-held tester.

TAC: Outputs the engine speed signal.
TC: Provides the same function ag

the previous TE1 terminal.

E1l TE2TE1

140EG39

144EG05

Code Check Method]|

After connecting terminals TC and Q
Diagnostic Trouble | of the DLC3, displays the code on

CHECK Engine Lamp in the
combination meter.

GAfter connecting terminals TEL and E1
of the check connector or TDCL, dis-
plays the code on CHECK Engine
Lamp in the combination meter.

The engine ECU'’s control data can
Output Engine ECU | output by connecting the hand-held
Data tester to the DLC3.

Output Data Speed: 9.6 kbps

b&he engine ECU’s control data can|be
| output by connecting the hand-held
tester to the check connector or TDCL.

Output Data Speed: 125 bps
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Furthermore, on the 2JZ-GE engine, the functions listed below can be utilized by connecting the hand-held

tester to the DLC3.

Function

Details

Diagnostic Trouble
Code

The system can output 5-digit diagnostic trouble codes to the tester, Vi
are more detailed than the previous 2-digit diagnostic trouble codes,
making it easier to identify the location of the problem.

Example:

Code 28 (Oxygen Sensop)—: P0130 (Oxygen Sensor)
P0135 (Oxygen Sensor Heate

vhich
thus

Freeze-Frame Data

The system can output freeze-frame data to the tester. This data (
depicts the condition of the engine control system and the vehicle) is s
in the engine ECU at the very moment when the engine ECU has det|
its last data of malfunction.

wvhich
tored
ected

Active Test

Through the use of the tester, the actuators (VSV, fuel pump, VVT-i sys
etc.) can be activated to a desired state.

JE

Trouble Code Clear

Through the use of the tester, trouble codes that are stored in the enging

r ECU

can be cleared.

® For details on the diagnostic trouble codes, active test, etc. described above, refer to the Lexus GS30(
Repair Manual (Pub. No. RM588E).

® For details of the hand-held tester, refer to the Hand-Held Tester Operator’s Manual.
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ENGINE

2JZ-GE ENGINE
B DESCRIPTION

The 2JZ-GE engine has adopted the VVT-i (Variable Valve Timing-intelligent) system and a long exhaust
manifold to improve engine performance and fuel economy, and reduce exhaust emissions. In addition,

it has adopted the ETCS-i (Electronic Throttle Control System-intelligent) to ensure excellent vehicle con-
trollability and improve its comfort.

143EGO1

143EG02
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B ENGINE SPECIFICATIONS AND PERFORMANCE CURVES

)

2JZ-GE Enging .
temn New Previous
No. of Cyls. & Arrangement 6-Cylinder, In-Line —
Valve Mechanism 24-\éaé\|{[eb:?\ZHC, —
Combustion Chamber Pentroof Type —
Manifold Cross-Flow —
Fuel System EFI —
Displacement cfi(cu. in.) 2997 (182.9) —
Bore x Stroke mm (in.) 86.0 x 86.0 (3.39x 3.39) —
Compression Ratio 105:1 10.0:1
Europe 163 kW @ 5800 rpm (EEC)| 156 kW @ 5800 rpm (EEC)
Max. Output | Australia 166 kW @ 6000 rpm (EEC) —
G.C.C. Countries| 178 kW @ 6000 rpm (SAE-GROSY) 173 kW @ 6000 rpm (SAE-GROSS
Europe 298 Nm @ 3800 rpm (EEC)| 275 Nm @ 4800 rpm (EEC)
Max. Torque |Australia 298 Nm @ 4000 rpm (EEC) —
G.C.C. Countries| 312 Nm @ 4000 rpm (SAE-GROSS) 287 Nm @ 4800 rpm (SAE-GROSS
IN. Open —-12°~48° BTDC 3° BTDC
. Close 65°~5° ABDC 50° BTDC
Valve Timing
EX. Open 40° BBDC 53° BBDC
Close 6° ATDC 3° ATDC
Fuel Octane Number (RON) 95+1 932 —
Oil Grade APl SH EC-II, SJ EC or ILSAC API SH EC-Il or ILSAC

*1: For Europe Model

*2: For Australia and G.C.C. Countries Model
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p Europe «
—  New
----- : Previous kW
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N - 160
300 - 140
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>
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B MAJOR DIFFERENCES

The following changes have been made to the 2JZ-GE engine.

System Features

® The cylinder head water jacket has been modified to improve the
cooling performance around the spark plugs, thus increasing the
compression ratio.

® The cylinder head intake port has adopted a smaller diameter tp im-
prove the intake airflow velocity, thus increasing the torque in|the
low- to medium-speed range.

® The piston and connecting rod are lightweight to reduce the noisg and
vibration.

® The VVT-isystem is used to improve engine performance, fuel egcon-
omy and reduce exhaust emissions.

® The spring tension of the valve springs has been decreased to educe
friction.

Engine Proper

Valve Mechanism

An electric cooling fan has been adopted. The fan speed is cont
in 3 steps to improve cooling performance and reduce cooling fan

® A thermostat is installed in the throttle body in order to restrain
rise in the intake air temperature, thus improving the intake char
efficiency.
Intake and Exhaust System | ® A long port exhaust manifold made of stainless steel is used to im-
prove the engine’s torque in the low- to medium-speed range.
® A long tail muffler is used to ensure quietar operation during id
ling.

Cooling System

® The injector has been made more compact and the injection npzzle
has been modified to improve the atomization of the fuel.
® An air assist fuel injection system is used to promote atomizing of
the fuel for improved fuel economy.*
e A fuel returnless system has been adopted to reduce evaporative
emissions.

® A jet pump has been adopted to use the fuel in the fuel tank effec-
tively.

Fuel System

The DIS (Direct Ignition System) is used to enhance the reliability of
the ignition system.

® The ETCS-i has been adopted to realize excellent vehicle controlla-

bility and comfort.
® A 3-step control type fuel pump speed control has been adopted.
Engine Control System e M-OBD (Multiplex On-Board Diagnosis) system is adopted.

® The cruise control system and the engine immobiliser system have
been integrated with the engine ECU.

® The engine ECU has been installed in the engine compartment.

® EGR system has been discontinuéd.*

® The 2 TWCs (Three-Way Catalytic Converters) have been integfated
with the exhaust manifold and the TWC under the floor has been dis-
continued.®

Ignition System

Emission Control System

*1. On the model for Europe, adopted since the previous model.
*2: Only for Europe and Australia model.
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HENGINE PROPER
1. Piston

The valve recess has been reduced to improve combustion efficiency and the skirt portion has been reduced
for weight reduction, that resulted in reducing noise and vibration.

- =1 C -
New Previous

150EG10

2. Connecting Rod

The connecting rod is made of high-strength vanadium steel to realize weight reduction and high strength.
In addition to reducing noise and vibration, it accommodates the high power output of the engine.

New Previous

150EG43
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B VVALVE MECHANISM

1. Intake Camshaft

® |n conjunction with the adoption of the VVT-i system, an oil passage is provided in the intake camshft
in order to supply engine oil to the VVT-i system.

® |n conjunction with the use of the DIS, the intake camshaft is provided with timing rotor to trigger the
camshatft position sensor.

Advance Side Oil Passage
A Timing Rotor

~— ————

. No.1 Bearin A A-A' Cross Section
Oil Passage

150EG15 150EG24

B LUBRICATION SYSTEM

1. General

® An oil pipe is provided between the intake cam-
shaft bearing cap No.3 and the cylinder block in OiI Filter
order to supply oil to the VVT-i system.

e A check valve is enclosed inside the union bolt C @ @
on the side of the cylinder block. -

Intake Camshaft Union Bolt

Bearing Cap No.3 e’ @@
\ Oil Pipe

Cylinder
Block Do
00 0 @F@
Union Bolt

(Check Valve)

150EG16
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2. Check Valve

The function of the check valve is to prevent the fall of the oil pressure on the VVT-i system side when
the engine is stopped.
a. Engine is operated.
The oil that flows from the main oil hole in the cylinder block overcomes the spring pressure, pushes
the valve down and flows into the oil valve.
b. Engine is stopped.

If there is no oil pressure applied by the main oil hole, the valve is pressed against the valve seat by
the spring, thus preventing the oil from flowing down from the VVT-i system. As a result of this
function, the initial VVT-i system operation is properly ensured during engine starting.

—: Oil Flow

Spring  To VVT-i System

Yy

From Main
Oil Hole

Valve Seat Valve
Union Bolt

Engine is Operated Engine is Stopped

150EG17 150EG18
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B COOLING SYSTEM

1. Cooling Fan System

The cooling system has been changed from the previous temperature controlled cupling fan system to ar
electric cooling fan system.
The cooling fan controls the fan speed in 3 steps (OFF, Low, High) by using the water temperature switch
in accordance with the engine coolant temperature and the operating condition of the air conditioner and
by turning the 3 fan relays ON and OFF and connecting 2 fan motors in a series or parallel circuit.

p Wiring Diagram «

Ignition Fan Main
Switch Relay
% oo

RS

{
=

@ Condenser
Fan Motor

|
-

1.2 MPa
Fan No. 2 g | FanNo.1 i (12.5 kgficn®)
Relay ? Relay ON
To A/C J_— " 15Mpa OFF
Magnetic=— (15.5 kgf/cn?)
—LClutch Relay A/C Pressure Switch
Battery | Radiator _
ryf Fan No. 3 g 3 Fan Motor@ Water Temp. Switch
e}
Relay 83°C
1 1 1 (1‘81 R ON
) ) o ' OFF
90°C
(1940 F) 152EG03
p Cooling Fan Operation <
Engine Coolant Temperature (
: o iy 83°C (18TF) 90°C (194F)
Air Condltlonlng. Condition or Lower or Higher
Compressor Refrigerant Pressure
OFF 1.2 MPa (12.5kgf/cr) or Lower OFF High
ON 1.2 MPa (12.5kgf/cr) or Lower Low High
1.5 MPa (15.5kgf/ci) or Higher High High
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B INTAKE AND EXHAUST SYSTEM

1.

2.

Intake Manifold Gasket

A heat-barrier gasket made of phenol resin is used
between the cylinder head and the intake manifold
to restrain the rise in the intake air temperature, thus
improving the intake charging efficiency.

Resin

A-A' Cross Section

150EG19

Throttle Body

The ETCS-i has been adopted to realize excellent
throttle control.

The ETCS-i comprehensively controls the ISC
system, TRC system, and the cruise control sys-
tem. As aresult, the ISC valve and the sub-throttle
valve have been discontinued.

A thermostat is installed in the throttle body to
restrain the rise in the intake air temperature.

(i

/@F_,.
(%
&

Thermostat
150EG54

The throttle body is supported by a vibration Vibration Damping Gasket _
damping gasket and a vibration damping brackéirottle Intake Air
in order to reduce throttle body vibration. AsBpdy Connector
result, the vibration that is transmitted from the
throttle body to the vehicle via the accelerator
cable has been reduced.

Vibration
Damping

Heat-Barrier Gasket Manifold

150EG25
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Thermostat

The thermostat uses the termal expansion of the wax to open and close the valve to shut off the flow
of warm coolant when the coolant temperature is high in the throttle body’s warm coolant passage. This
prevents the throttle body temperature from rising more than the needed level, thus restraining the rise
in the intake air temperature.

Throttle Body Wax Valve

@( To Throttle Body From Water Outlet

w/ Coolant Flow

Thermostat

150EG20 150EG21

3. Exhaust Manifold

e A dual exhaust manifold has been adopted. Its branch portion is made long to utilize the exhaust pulsation.
Thus, the flow of the exhaust gas is optimized to improve torque in the low- to mid-speed range.

® On the models for Europe and Australia, 2 TWCs (Three-Way Catalytic Converters) have been integrated
with the exhaust manifold. On the models for the G.C.C. countries, the sub-mufflers have been integrated.

® The branch portion adopts a double-wall construction to reduce the amount of heat that is radiated from
the branch portion. As a result, the insulators have been discontinued.

Outer Pipe

T

Inner Pipe

Sub Muffler

Exhaust Manifold Cross Section of the Branch Portion

150EG35 150EG51
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4. Exhaust Pipe

® The front exhaust pipe of the exhaust pipe has adopted a dual pipe construction to improve engine perfor-
mance.

® The center exhaust pipe has adopted a larger diameter and a straight muffler to reduce the exhaust pressure
and to improve engine performance.

® The main muffler has adopted a long tail pipe construction forquieter operation.

Tail Pipe

Straight Muffler

0

Front Exhaust Pipe

Main Muffler

152EG04 152EG05

B FUEL SYSTEM
1. Air Assist Fuel Injection System

This system is designed to regulate air intake (atmospheric side) using the throttle valve, and direct it to
the nozzle of the fuel injector inside the intake manifold (negative pressure side). This promotes atomization
of the fuel while reducing emissions and improving fuel economy and idle stability.

Throttle Valve Air Pipe

ay

=

Air Cleaner

[l
n““““\\\\\\= £
R

]
A
7=

Injector

150EG55
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4. Exhaust Pipe
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B FUEL SYSTEM
1. Air Assist Fuel Injection System

This system is designed to regulate air intake (atmospheric side) using the throttle valve, and direct it to
the nozzle of the fuel injector inside the intake manifold (negative pressure side). This promotes atomization
of the fuel while reducing emissions and improving fuel economy and idle stability.
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Air Cleaner
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2. Fuel Inj

ector

® A compact 4-hole type fuel injector has been

adopted

e Air introduced from the throttle body, air pipe and
air gallery flows through the air chamber formed
by the o-ring and insulator under the fuel injector
and then is mixed with the fuel.
This design promotes atomization of the fuel.

3. Fuel Returnless System

150EG53

® The new GS300 has adopted a fuel returnless system to reduce evaporative emissions. With the pressul
regulator housed inside the fuel tank, this system eliminates the return of fuel from the engine area.
In addition, a jet pump has been adopted to use the fuel in the fuel tank effectively.

e The fuel filter is installed in the fuel tank.

Pulsatio
Dumper

Fuel
Filter

Fuel

Injectors

g

Delivery
Pipe

Pressure
Regulator

Fuel Tank

Injectors

PuIsatioL’THMMMH
Dumper

—

Delivery

Fuel [ Pipe

Filter

Fuel Tank

2

Pump

)

ﬁ
r

Jet Pump

New

| Fuel

= Pump

Previous

Pressure
Regulator

Fuel
Return
Pipe
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4. Jet Pump

A jet pump is adopted in the fuel tank. Since the propeller shaft is located below its center bottom, the
fuel tank of the GS300 is shaped as indicated below.

A fuel tank with such a shape tends to cause the fuel to be dispersed into both chamber A and chamber
B when the fuel level is low, stopping the fuel in chamber B from being pumped out. To prevent this from
occurring, a jet pump has been provided to transfer the fuel from chamber B to chamber A.

This is accomplished by utilizing the flow of the fuel, so that the vacuum created by the fuel, as it passes
through the venturi is used to suck the fuel out of chamber B and send it to chamber A.

Engine

Fuel Filter

Pressure Regulator

From Fuel
Pump
Fuel
Pump
Jet Pump To Chamber A
Chamber A Chamber B |,cc0 152EG07
Jet Pump

B IGNITION SYSTEM
1. General

A DIS (Direct Ignition System) has been adopted in the new 2JZ-GE engine. The DIS improves the
ignition timing accuracy, reduces high-voltage loss and enhances the overall reliability of the ignition
system by eliminating the distributor.
The DIS in new 2JZ-GE engine is a 2-cylinder simultaneous ignition system which ignites 2-cylinders
simultaneously with one ignition coil.

+B +B
$

haf 2 iti i
i eTLY CCL -l L rm < No.6 Cyjinder

Sensor
——T 1= " No.1 Cylinder
—~—p—

High-Tension Cord

IGT2 _ IGC2 Toni .
Crankshaff NE Engine Igniter "_ggi'T’”\,::l:IIE No.2 Cylinder

Position |——

J

ECU
Sensor L1 No.5 Cylinder
High-Tension Cord
IGT3 1GC3 L ramton Lo _
1 T ‘ m No.4 Cylinder
Vari IGF .
S%rrllggfs I G —— 1= No.3 Cylinder

High-Tension Cord

J__GND

150EG11
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4. Jet Pump
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B IGNITION SYSTEM
1. General

A DIS (Direct Ignition System) has been adopted in the new 2JZ-GE engine. The DIS improves the
ignition timing accuracy, reduces high-voltage loss and enhances the overall reliability of the ignition
system by eliminating the distributor.
The DIS in new 2JZ-GE engine is a 2-cylinder simultaneous ignition system which ignites 2-cylinders
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2. Igniter

The internal system diagram of the igniter is shown below. A characteristic of this igniter is that it contains
the 3 power transistors as illustrated. Based on the IGT signals input for each cylinder the drive circuit
activates the respective power transistors to control the primary ignition current (IGC) for all the ignition

coils. At the same time, the igniter also sends an ignition confirmation signal (IGF) as a fail-safe function

to the engine ECU.

Igniter

From Engine
ECU

IGT1

A J

IGT2

IGT3

IGF 4_1
TACH

A J

Input
Circuit

Y

i

y

e

Drive
Circuit

T

o

-

\j

|

[
o

(TachometefT*

A

\j

& P

3. Ignition Coll

The DIS system of the 2JZ-GE engine consists of
3 sets of ignition coils integrated with plug caps
and with the high-tension cords attached directly

onto the ignition coil.

To High
Tension Cord

Ignition Coil
IGC1

IGC2

IGC3

» Lock Prevention

Circuit

. IGF Signal Out-

put Circuit

: Ignition Detection

Circuit

: Overcurrent Pre-

vention Circuit

150EG12

Secondary Coil

Iron Core

Primary
Coll

Plug Cap

150EG22

Ignition Coil Cross Section
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4. Spark Plug

Along with the adoption of the DIS, twin-ground electrode spark plugs have been adopted. The models
for Europe and Australia have adopted the platinum-tipped spark plugs.

p Platinum Tipped Spark Plugs <«

DENSO NGK

Platinum Platinum

143EG09

Ground Electrode
P Recommended Spark Plugsq

Europe and G.C.C.
Australia Countries
DENSO PK20TR11 K20TR11
NGK BKR6EKPB11l | BKR6EKB11
Plug Gap 1.0-1.2 mm (0.039 — 0.043 in.)




