EG-126 ENGINEH-2AD-FHV[ENGINE

B ENGINE[CONTROL[SYSTEM
1.[JGeneral
Theldngine[dontrol[dystem[dffthe3AD-FH V[dngine[{as[theffollowingffieatures.[The[Engine[ECU[that[dontrols

this[§ystem[ds[tnade[Hy[IDENSO.

[See[page[EG-144]

System Outline
S/gfi%lejl%gr?gol Based[dn[the[dignals[feceived[from[fhe[densors,[the[¢ngine[ECU[determines[fhe[fuel
[See[page[EG-140] injection[Yolume[in[dccordance[Yith[the[¢ngine[dperating[¢onditions.
’llz"lilrili%njﬂ?(t)ﬁ?ol Based[dn[the[dignals[feceived[from[fhe[densors,[the[¢ngine[ECU[determines[fhe[fuel
[Seelj)%igeﬂi G-141] injection[fiming[in[dccordance[With[the[¢ngine[dperating[¢onditions.
Fuel[Pressure Based[dn[the[dignals[ieceived[firom[the[densors,[the[dngine[lECU[dontrols[fuel[pressure
Control using[the[SCV[{Suction[{Tontrol[Walve)[dnd[pressure[Hischarge[Valve[dccording[fo
[See[page[EG-142] engine[dperating[¢onditions.
Pilot[Injection Based[dn[fhe[3ignals[teceived[from[the[Various[$ensors,[fhe[¢ngine[ECU[determines
Control pilot[linjection[volume,[Jtiming,[Jand[Jinterval[}(between[lpilot[Jinjection[Jand[Jmain
[See[page[EG-143] injection)[in[dccordance[With[fhe[¢ngine[dperating[¢onditions.
gz;atlr)(f)slt@upp ort Based[dn[the[dignals[feceived[from[the[densors,[the[¢ngine[ECU[dontrols[the[¢xhaust

fuel[dddition[injector[fo[purify[NOx,[PM[dnd[3ulfur.

Idle[$peed[Control
[See[page[EG-145]

The[¢ngine[ECU[determines[the[idle[$peed[in[dccordance[Wwith[fhe[¢ngine[dperating
conditions,[dnd[¢ontrols[the[fuel[injection[yolume[in[drder[fo[inaintain[the[farget[idle
speed.

Controls[the[length[dfffime[that[durrent[ik[dpplied[tb[the[glow[plugs,[ih[dccordance[With

[See[page[EG-147]

Glow[Plug[Control water[femperature.

EGR[Tontrol Based[dn[the[dignals[deceived[from[the[densors,[the[dngine[[ECU[determines[fhe[EGR
S 0 DEOG 146 volume[Yia[the[EGR[Yalve[position[§ensor,[EGR[¢ooler[bypass[§witching[Valve[dnd
[Seelpage(EG-146] diesel[throttle[¢ontrol[Yalve[in[dccordance[With[the[¢ngine[dperating[¢onditions.
’g(l)rnbt;)gressure Based[dn[the[dignals[deceived[from[the[densors,[the[dngine[[ECU[dontrols[the[dctuator

via[the[VRV[in[dccordance[With[the[¢ngine[dperating[¢onditions.

Intake[Throttle[Control

*[IBased[dn[the[dignals[deceivedfirom[the[Narious[densors,[the[dngine[ECU[determines
the[dppropriate[fhrottle[position[in[dccordance[Wwith[¢ngine[dperating[¢onditions.
*[JFully[¢lose[the[dliesel[fhrottle[¢ontrol[Valve[in[drder[fo[teduce[Yibration[When[the

engine[is[§topped.

Fuel(Pump[Control
[See[page[EG-148]

*[IBased[dn[the[3ignals[from[fhe[densors,[the[¢ngine[ECU[dperates[fhe[fuel[pump[fo
optimally[¢ontrol[the[fransfer[df[the[fuel[in[the[fuel[fank.

* Based on the operation signals from the satellite switch, the engine ECU can operate
the fuel pump and fuel tank solenoid return valve to perform the auto-priming
operation of the engine mounted fuel supply pump.

Air Conditioner
Cut-off Control

By controlling the air conditioner compressor ON or OFF in accordance with the
engine condition, drivability is maintained.

Cooling Fan Control
[See[page[EG-76]

Cooling fan operation is controlled by signals from the Engine ECU based on the
engine coolant temperature sensor signal and air conditioner operation.

(Continued)
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System

Outline

Starter[Control
(Cranking[Hold[Function)
[See[page[EG-77]

Once[the[¢ngine[$witch[is[pushed,[this[¢ontrol[bperates[the[$tarter[iintil[fhe[¢ngine
starts.

Air[Fuel[Ratio[$ensor Maintains[the[temperature[df[the[dirfuel[datio[densor[dtfdn[dppropriate[level[tb[increase
Heater[Control accuracy[¢f[detection[df[The[dpxygen[¢oncentration[in[The[¢xhaust[gas.
Charging[Control The[éngine[JECU[fegulates[fhe[¢harging[Voltage[df[fhe[d]ternator[in[dccordance[Yith
[See[page[EG-79] the[driving[¢onditions[dnd[fhe[$tate[df[¢harge[df[The[Dattery.

Oil[Maintenance . . . . .. . .
Management When[the[ngine[ ECU[Hetermines[ gngine[ pil[ fleterioration,[ fhe[ éngine[ bil[thange

[See[page[EG-151]

reminder[light[furns[dn[fo[inform[fhe[driver.

Prohibits[fuelfihjection[if{dn[dttempt[ik[thade[tb[start[the[dngine[With[dn[ihvalid[ignition

Engine[Jmmobilizer Key.

Diagnosis When[lthe[Jengine[ JECU[{detects[la[ Jmalfunction,[Jthe[Jfengine[ [ECU[Jdiagnoses[Jand
[See[page[EG-153] memorizes the data relating to the malfunction.

Fail-Safe When the engine ECU detects a malfunction, the engine ECU stops or controls the

[See[page[EG-153]

engine according to the data already stored in memory.
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2. Construction

The configuration of the engine control system is as shown in the following chart.

SENSORS

AIR FLOW METER

ATMOSPHERIC TEMP. SENSOR

THA

INTAKE AIR TEMP. SENSOR

THIA

WATER TEMP. SENSOR

THW

CRANKSHAFT POSITION SENSOR

yo

CAMSHAFT POSITION SENSOR

ye

#1

ACTUATORS

#2

#3

#4

PRD

IDLO

RLFF

INJF

IREL

Y

No.1 INJECTOR

No.2 INJECTOR

No.3 INJECTOR

y

No.4 INJECTOR

EDU

PRESSURE
DISCHARGE VALVE

FIV

EDU RELAY

ACCELERATOR PEDAL
POSITION SENSOR

VPA

PCV

Y

EXHAUST FUEL
ADDITION INJECTOR

VPA2

DIESEL THROTTLE
POSITION SENSOR

VLU

FUEL TEMP. SENSOR

THF

LUSL

SUCTION CONTROL VALVE

INTAKE THROTTLE CONTROL

DIESEL THROTTLE

Engine ECU

Y

FUEL PRESSURE SENSOR

PCR1

GREL

CONTROL MOTOR

GLOW PLUG CONTROL

GLOW PLUG RELAY

PCR? |

TURBO PRESSURE SENSOR

PIM

EGR VALVE POSITION SENSOR

EGLS

EGRS

EGR CONTROL

ECBV

EGR VALVE

VSV (FOR EGR COOLER

DIFFERENTIAL PRESSURE
SENSOR

PEX

EXHAUST GAS TEMPERATURE
SENSOR (UPSTREAM)

THCI

VN

BYPASS SWITCHING VALVE)

TURBOCHARGER CONTROL

EXHAUST GAS TEMPERATURE
SENSOR (DOWNSTREAM)

THCO

FC

PPRM

F/PMP RELAY ‘

T

FUEL PCV RELAY ‘

0151EG41C

(Continued)
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/—\/
ENGINE SWITCH COOLING FAN CONTROL
L FANH »| COOLING FAN RELAY NO.1, No.2
POWER SOURCE CONTROL ECU
FANL o
v » COOLING FAN RELAY NO.3
IGSW
1G2 RELAY -
STARTER CONTROL
JN 7 N
AIR FUEL RATIO SENSOR ; STSW
'ACCR - POWER SOURCE CONTROL
- ECU
BATTERY TEMPERATURE THB %
SENSOR
ACC RELAY
IB
BATTERY CURRENT SENSOR - STAR - STARTER CUT RELAY
STA %
ALTERNATOR ALE - STARTER RELAY
IMI
ID CODE BOX Mo | Engine ECU AIR FUEL RATIO SENSOR
- HEATER CONTROL
STE HAF2 o AIR FUEL RATIO
STOP LIGHT SWITCH > - SENSOR HEATER
COMBINATION METER
__________________________ SPD CHARGING CONTROL
* Vehicle Speed Signal = e
RLO o ALTERNATOR
* Fuel Sender Gauge Signal . (IC REGULATOR)
I BEAN
CAN CAN
GATEWAY ECU — p— GATEWAY ECU
BEAN
TC
DLC3 CAN COMBINATION METER
GLOW INDICATOR LIGHT
_ MREL MULTI INFORMATION DISPLAY
EFI MAIN RELAY R +B
> MASTER WARNING LIGHT
BATT w o CHECK ENGINE
BATTERY »- - WARNING LIGHT

0151EG42C
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3. Engine Control System Diagram

Accelerator Pedal
Position Sensor

Stop Light Relay ——

-

Power Source Control ECU

Starter Cut Relay

1

Starter Relay

Engine
ECU

G2 Relay

Y

Main Relay

Battery Current Sensor

Y

@
Battery Temperature Sensor

Yy

Battery

CAN

)

Combination Meter

Vehicle Speed Signal

Check Engine Warning Light
Glow Indicator Light
Multi-information Display
Master Warning Light

Fuel Sender Gauge Signal

CAN
———

Gateway ECU

Supply Pump

Alternator

-t

[ Cooling Fan Relay

[ Fuel Temp. Sensor

FUEL PCV Relay

Fuel Tank Solenoid Return Valve

Fuel Pump

Pressure

Fuel Pressure Discharge Valve

Sensor

[}

DLC3
PE—
EDU Relay
- -
- _ Intake Air
- Temp. Sensor
— E-VRV Diesel Throttle
Atmospheric (For Turbochargef | |Control Valve
Temp. Sensor | Control)
=] Mo
— (I A
Y EGR Valve L
Air Flow Meter VSV (For EGR Cooler &
Bypass Switching Valve) 1] .
1 Injector
Actuator ~/ Camshaft Throttle
Position gosmon Turbo Pressure
€NsSor
Sensor D Sensor
E-VRV .
(For Turbocharger Control) /
Water Temp.
Exhaust Temp. Sensor (Upstream) Exhaust Fuel Sensor
Addition
j 1
Exhaust Temp. Sensor (Downstream) Injector 1(3}1[? gv
| Differential
/ Pressure Sensor Glow Plug
Relay

Sensor
Air Fuel Ratio Sensor

Crankshaft Position

0151EG64Y
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=Y

. Layout of Main Components

Multi-information
Display

Master Warning Light
Glow Plug Indicator

w\&
j Power Source Control ECU

Gateway ECU

Check Engine Warning Light

Accelerator Pedal
Position Sensor

0151EG44Z

Glow Plug Relay

Engine R((/)oer/B No. Differential Fuel Sender Gauge
Pressure Sensor
Fuel Tank Solenoid R 1
Starter . B = Battery Current uel Tank Solenoid Return Valve
Relay = Sensor
T ‘;L 4 ’ \@
Fan No.1 Relay X =

Fan No.3 Relay
Air flow Meter EDU

* Atmospheric Temp. Seny Ag\\

Fuel Pump
* Fuel Sender Gauge

Intake Air
Temp. Sensor

Air Fuel Ratio Sensor

IG2 Relay

A/F Relay Battery Temperature
F/PMP Relay Sensor
EDU Relay

EFI Main Relay
=1 = Fan No.2 Relay

Engine Room R/B No.2 0151EG45Z
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Pressure Discharge Valve

Injector

Glow Plug

EGR Valve Fuel Temp. Sensor

Exhaust Fuel
Addition Injector

Water Temp. Sensor

Turbo Pressure Sensor

Diesel Throttle
Position Sensor

0151EG46Z

E-VRV (For Turbocharger Control)

VSV (For EGR Cooler Bypass Switching Valve)

Exhaust Temp. Se
(Downstream)

0151EG47Z

Exhaust Temp. ..
Sensor (Upstream) Crankshaft Position Sensor
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EG-133

5. Main Component of Engine Control System
General

The main components of the 2AD-FHYV engine control system are as follows:

Components Outline Quantity

Engine ECU 32-bit CPU 1
EDU Including a built-in DC-DC converter
Air Flow Meter Hot-wire Type 1
Crankshaft Position Sensor (Rotor Teeth) Pick-up Coil Type (36 - 2) 1
Camshaft Position Sensor (Rotor Teeth) Pick-up Coil Type (1) 1
Fuel Pressure Sensor Semico(nrlflwugt(():ririgiatisnTCy};lé)ge Type 1
Accelerator Pedal Position Sensor Linear (No-Contact) Type 1
Diesel Throttle Position Sensor Linear (No-Contact) Type 1
Differential Pressure Sensor Semiconductor Strain Gauge Type 1

Upstream . 2
Exhaust Gas Temperature Sensor Thermistor Type

Downstream (1 each)
Air Fuel Ratio Sensor Type with heater (Planar Type) 1

Air Flow Meter

The air flow meter of this diesel engine is used to allow precise fuel injection volume control and EGR

control to realize a high level of emission control.

® A plug-in type air flow meter is used and it allows a portion of the intake air to flow through the detection
area. By directly measuring the mass and the flow rate of the intake air, detection precision is ensured

and the intake air resistance is reduced.
® The air flow meter has a built-in atmospheric temperature sensor.

/

— - 13

Temperature
Sensing Element Air Flow
Hot-Wire Element

204EG54

Atmospheric Temp. Sensor
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Crankshaft Position Sensor

The timing rotor of the crankshaft consists of 34 teeth, with 2 teeth missing. The crankshaft position sensor
outputs a signal every 10° of crankshaft rotation, and the missing teeth are used to determine
top-dead-center.

Timing Rotor

NE Signal Plate (720° CA)

2 Teeth Missing

0151EG48C 240EG90

Crankshaft Position Sensor

Camshaft Position Sensor

A hall element type camshaft position sensor is used to detect the camshaft position. The sensor generates
one signal for every two revolutions of the crankshaft using the timing trigger (protrusion) on the timing
sprocket.

Timing Sprocket

G Signal Plate (720° CA)

0151EG49C

Timing Trigger

. 288EG95C
Camshaft Position Sensor
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Fuel Pressure Sensor

® The fuel pressure sensor outputs a signal to the engine ECU that represents the fuel pressure in the
common-rail in order to allow the engine ECU to constantly regulate the fuel at an optimal pressure.

® The fuel pressure sensor contains two circuits (main and sub), which enable the engine ECU to constantly
compare the values detected by the two circuits. As a result of this comparison, the engine ECU can
determine that a fault exists, allowing fail-safe control to occur.

09
0.8}
0.7
0.6

Main Circuit

Output
Voltage (V) 0.5

0.4
0.3
0.2
0.1}

Sub Circuit

240EG91

U PP LSS UL O PO ~ SRR

)] FRONONS UL UNURUR U URUR ULV VU URURUIE "YU

0 30 90 18
Fuel Pressure (MPa)

90

288EG102C
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Accelerator Pedal Position Sensor

This non-contact type accelerator pedal position sensor uses a Hall IC, which is mounted on the accelerator

pedal arm.

® A magnetic yoke is mounted at the base of the accelerator pedal arm. This yoke rotates around the Hall
IC in accordance with the amount of effort that is applied to the accelerator pedal. The Hall IC converts
the changes in the magnetic flux that occur into electrical signals, and outputs them in the form of
accelerator pedal position signals to the Engine ECU.

® The Hall IC contains two circuits, one for the main signal, and one for the sub signal. It converts the

accelerator pedal position (angle) into electric signals that have differing characteristics and outputs them
to the Engine ECU.

Magnetic Yoke

Hall IC

Accelerator Pedal Arm

0140EG125C

Accelerator Pedal
Position Sensor

A%
Magnet 5L
E Output |
Voltage
Hall
— IC
g(; Hall
IC 0 ]
E Fully Fully
Close Open

Magnet Accelerator Pedal Position (Angle)

228TU24
0140EG126C

Service Tip

The inspection method differs from a conventional accelerator pedal position sensor because this sensor
uses a Hall IC. For details, refer to the LEXUS 1S250/220d Repair Manual (Pub. No. RM0151E).
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Differential Pressure Sensor

® The differential pressure sensor measures the pressure difference before and after the DPNR catalyst in
order to detect clogging of the catalyst with particulate matter (PM).

® The sensor is mounted on the firewall in the engine compartment, where the effects of vibration are
minimal. The DPNR catalyst and the sensor are connected with pipes and hoses.

Differential Pressure Sensor

258AES0

Voltage

0 Pressure (kPa) 100

258AE49 0151EG50C

Exhaust Gas Temperature Sensors

The exhaust gas temperature sensors, which are a thermistor type, are installed before (upstream) and after
(downstream) the DPNR catalyst, in order to detect the temperature of the catalyst.

106 —
] b [

105 +
Electric
Resistance 104 |-
Value (£2)

103

102

0 100 200 300 400 500 600 700 800 900
Exhaust Gas Temperature (°C)
258AE40 258AE41

Exhaust Gas Temp. Sensor
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Air Fuel Ratio Sensor
1) General

® A planar type air-fuel ratio sensor is used.

® The planar type air-fuel ratio sensor uses alumina, which excels in heat conductivity and electrical
insulation, to integrate a sensor element with a heater, thus improving the warm-up performance of the
Sensor.

® This sensor is based on a sensor that is developed for gasoline engines. Its cover is changed for diesel
engine applications in order to eliminate the influences of the sensor temperature and PM. This sensor,
which is mounted after the DPNR catalyst, detects the air-fuel ratio after the exhaust gases pass through
the converter.

Alumina

Dilation Layer
Atmosphere

Heater

Platinum
Electrode

Sensor Element (Zirconia)
Air Fuel Ratio Sensor (Planar Type)

288EG86Y

2) Characteristics

The air-fuel ratio sensor data is approximately proportional to the existing air-fuel ratio. The air-fuel ratio
sensor converts the oxygen density to current and sends it to the Engine ECU. As a result, the detection
precision of the air-fuel ratio has been improved. The air-fuel ratio sensor data can only be read using an
intelligent tester I1.

V)
4.2
Air-Fuel Ratio Sensor
Data Displayed on
Intelligent Tester 11
2.2 -
[ ] |
11 (Rich) 14.7 19 (Lean)

Air Fuel Ratio Sensor
258AE59

*: This value is calculated internally in the Engine ECU and is not an Engine ECU terminal voltage.
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Throttle Position Sensor

The non-contact type throttle position sensor uses a Hall IC, which is integrated with the throttle body. A
magnetic yoke surrounds the Hall IC. The Hall IC converts the changes that occur in the magnetic flux due
to the throttle position into electrical signals and outputs them to the engine ECU. These signals are used
for feedback to control the diesel throttle control motor operation.

Throttle Position Sensor

Magnetic Yoke
Diesel Throttle Control Motor
I8 VTA
M ] ( Hall IC E2
V) vC
266NF77
P> Output Characteristic <
V)
5
Output i
Voltage
0 1 | 1
Fully Close Fully Open
Throttle Valve Opening Angle 266NF103

Service Tip

The inspection method differs from a contact type throttle position sensor because this sensor uses a
Hall IC. For details, see the LEXUS 1S250/220d Repair Manual (Pub. No. RM0151E).
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6. Fuel Injection Volume Control
General

The fuel injection volume falls in to two categories:
® Final Injection Volume
® Starting Injection Volume

Final Injection Volume

The engine ECU compares the basic and maximum injection volumes, and determines the smaller
calculated value to be the final injection volume. The ECU reduces injection volume to ensure drivability
when the clutch switch is on (the clutch pedal is depressed).

P> Basic Injection Volume «

Crankshaft Position Sensor

Water Temp. Sensor (Engine Speed) Clutch Switch
S IS Engine ECU __
7 :
: |
I Calculation of Basic + Basic Injection _ Basic Injection |
! Injection Volume Volume Correction ~ Volume i
1 T :
I N PP
ISC Correction  Accelerator Pedal Vehicle Speed Signal
Position Sensor 266NF78
p Maximum Injection Volume «
Crankshaft Position Sensor
Water Temp. Sensor (Engine Speed)
Air Flow Meter
Engine ECU i
e
Basic/Maximum Injection Volume Maximum Injection Maxi Iniecti
(Map data inside of ECU) + Volume Correction = Yaximum Injection

}

Atmospheric Pressure Sensor

|
|
:
~ Volume |
|
|
|
|
|

0151EG54C

P> Final Injection Volume Decision <«

. Fuel Pressure Sensor
Engine ECU

Volume }

|
|
|
|
|
|
} Comparison* ' p=Final Injection Volume\——+m= EDU
|
|
|
|
|
|
|

|

|

. . . [
Basic Injection |
|

|

|

|

Maximum Injection f I

|
I
|
Volume : Injector
A S
|

*: Selects lower injection volume 0151EGS2C
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Starting Injection Volume

The starting injection volume is determined in accordance with the crankshaft position sensor signal
(cranking time) and water temperature sensor signal. When the engine is cold, the water temperature will
be lower and the injection volume will be greater.

7. Fuel Injection Timing Control

Fuel injection timing is controlled as shown below.

Accelerator Pedal Crankshaft
Position Sensor Position Sensor
Engine ECU
Yy v Atmospheric

Pressure Sensor

'

Basic Injection Timing

Water Temp. Sensor

A

Turbo Pressure Sensor

A

Y

Injection Timing

» EDU » Injector

A

\
|
|
|
|
|
[
|
|
Correction - 1 Intake Air Temp. Sensor
|
\
!
\
|
[
|
|
|
|

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0151EG56C
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8. Fuel Pressure Control

The engine ECU calculates the target injection pressure (25 - 180 MPa) based on the engine operating
conditions, they include the signals from the accelerator pedal position sensor and the crankshaft position
Sensor.

To control fuel pressure, signals sent to the SCV (Suction Control Valve) of the supply pump regulate the
pumping volume and signals sent to the pressure discharge valve of the common-rail regulate the discharge
volume, to ensure that the pressure detected by the fuel pressure sensor matches the target injection pressure.

Crankshaft Position Accelerator Pedal
Sensor Position Sensor
Engine ECU

injection pressure

: Calculation of target

Fuel Pressure Sensor

Pressure Discharge
Valve

SCV Common-rail

Fuel Pumping Fuel Dischargé

Fuel Injection

Injector < EDU —

288EG66C
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9. Pilot Injection Control

® Pilotinjection is method that provides an auxiliary fuel injection before the main fuel injection takes place.
The purpose of the pilot injection is to gently start the combustion of the fuel of the main injection in order
to reduce combustion and noise.

State Pilot Injection Control Ordinary Injection

Pilot Injection .
o 4~ Main
Fuel Injection \A/\ Injection /L

Combustion Pressure

240EG125

® During pilot injection, the pilot injection volume, timing, and interval (between pilot injection and main
injection) are controlled as shown below.

Accelerator Pedal Crankshaft
Position Sensor Position Sensor
Engine ECU
____________ S
Yy Yy

Atmospheric
Pressure Sensor

'

Basic Pilot Injection
(Volume, Timing, Interval)

Atmospheric Temp.
Sensor

[\

A

Water Temp. Sensor

A

Intake Air Temp. Sensor

A

A

Turbo Pressure Sensor

Y

Pilot Injection
(Volume, Timing, Interval)

Y

EDU > Injector

|
|
|
|
|
|
|
|
I
|
|
|
[
Correction :
.
|
|
|
I
|
|
|
|
|
|
|
|

0151EG57C
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10. Catalyst Support Control
General

The engine ECU judges exhaust manifold converter condition based on signals from the air flow meter,

water temp. sensor, two exhaust gas temperature sensors, differential pressure sensor, and air fuel ratio

sensor to control the injectors and exhaust fuel addition injector to cause catalyst support control.

® The catalyst support control consists of the NOx reduction control, PM (Particulate Matter = Carbon)
reduction control, and sulfur poison recovery control.

Injector

Exhaust Fuel Addition Injector Water Temp. Sensor

=y

Air Flow Meter

Exhaust Manifold | | Engine ECU
Converter

Y

Y

Exhaust Gas Temp. o /
Sensors A

77 i 4

J% ‘ %‘]—'\' 2 A/F Sensor

Differential Pressure Sensor

288EG67C
NOx Reduction Control

The engine ECU calculates the amount of NOx in the catalytic converter based on fuel injection volume,
intake air volume, and exhaust gas temperature and then operates the injectors and exhaust fuel addition
injector to cause NOx reduction control.

As aresult of these injections, the air fuel ratio in the exhaust gas becomes rich to cause NOx to be reduced.
® Fuel efficiency momentarily drops during this control.

PM Reduction Control

If the DPNR catalytic converter temperature becomes low, catalyst performance decreases, resulting in an

increase of the amount of PM stuck in the filter substrate. When the engine ECU detects clogging of the

filter type catalyst substrate based on signals from the differential pressure sensor, it operates the injectors

and exhaust fuel addition injector to cause PM reduction.

® As a result of these injections, the air fuel ratio in the exhaust gas becomes rich and active oxygen is
generated by NOx reduction control.

® At the same time, the temperature of the filter type catalyst substrate becomes high and the PM reacts
with active oxygen and changes into CO».

® Fuel efficiency drops during this control.
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Sulfur Poison Recovery Control

The engine ECU calculates the sulfur volume in the catalyst converter based on the accumulated data of
fuel injection volume and operates the injectors and exhaust fuel addition injector to cause sulfur poison
recovery control.

As a result of these injectors, the air fuel ratio in the exhaust gas becomes rich to remove sulfur from the
catalytic converter.

® Fuel efficiency drops during this control.

~—— Service Tip N

® When replacing the exhaust manifold converter with a new one, it is necessary to perform initialization
of the DPNR catalyst deterioration data history in the Engine ECU using the intelligent tester II.

® When replacing the engine ECU with a new one, it is necessary to read DPNR catalyst deterioration
data history from the old Engine ECU and then transfer that data history to the new Engine ECU using
the intelligent tester II. When the DPNR catalyst deterioration data history is not transferred, DTC
(Diagnostic Trouble Code) P1601 will be stored in the Engine ECU, and the check engine warning light
will come on.

® When replacing both the exhaust manifold converter and the Engine ECU, it is necessary to perform
initialization of the DPNR catalyst deterioration data history in the Engine ECU using the intelligent
tester II. When DPNR catalyst deterioration history initialization is not performed, DTC (Diagnostic
Trouble Code) P1601 will be stored in the Engine ECU and the check engine warning light will come
on.

For details, see the LEXUS 1S250/220d Repair Manual (Pub. No. RMO151E).

11. Idle Speed Control

In this system, the engine ECU calculates the target engine speed in accordance with the engine operating
conditions, and determines the fuel injection volume, thus controlling the idle speed rpm.

Water Temp. Sensor =

Vehicle Speed Signal -
Target Speed Calculation

Electrical Load Idle-up >
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I BEAN

A/C Amplifier

:

Comparison

|
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Injection Volume
Correction

Crankshaft Position Sensor
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12. EGR Control

By sensing the engine driving conditions, the engine ECU operates the EGR valve, diesel throttle control
motor and VSV (for the EGR cooler bypass switching valve) and regulates the amount of EGR flow.

Engine ECU
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' Position Sensor
]
|

Crankshaft
Position Sensor

<= ~+——— Air Flow Meter
EGR Valve Calculate i
] —— Water Temp. Sensor
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-«—— Turbo Pressure Sensor

I B EGR Cooler Bypass

= Switching Valve : T

Atmospheric Presser

Sensor
EGR Cooler f fffffffffffffffff
Engine ? =P To Turbocharger
Exhaust Gas 0151EG58C
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13. Turbo Pressure Control

The engine ECU calculates the optimal turbo pressure in accordance with the driving conditions (engine

speed, injection volume, atmospheric pressure, and water temperature). It controls the variable nozzle so that

the turbo pressure as detected by the turbo pressure sensor matches the target turbo pressure.

® Thevariable nozzle vanes located in the exhaust turbine area of the turbocharger control the turbo pressure.
The actuator that is directly connected to this nozzle operates it. The actuator is operated by the vacuum
pressure that has been regulated by the VRV (Vacuum Regulating Valve) in accordance with the signals
from the engine ECU.

Turbo
Pressure

Sensor Engine ECU

Atmospheric Pressure
Sensor

. Crankshaft Position

t Sensor

Calculate [<—— Water Temp. Sensor

Atmospheric Temp.
Sensor
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14. Fuel Pump Control

General

The fuel pump control system can transfer fuel from one side of the saddle shaped fuel tank to the other side.
It is also able to perform an auto-priming operation to bleed air from the engine mounted fuel supply pump.
® Based on the signals from the fuel sender gauges, the engine ECU operates the fuel pump located in the

fuel tank to transfer fuel within the fuel tank.

® Based on the signals from the satellite switch, the engine ECU operates the fuel pump and fuel tank

solenoid return valve (fuel path switching valve) to perform the auto-priming operation.

® Control of this system requires the engine ECU, fuel pump, fuel tank solenoid return valve, two relays,

satellite switch, combination meter, and two fuel sender gauges.

P> System Diagram <«

Fuel Sender Gauge
(For Chamber A)

Fuel Sender Gauge |
(For Chamber B)

Satellite Switch ——

——— Combination Meter
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¢ ¢

Fuel Pump Fuel Tank Solenoid
Return Valve
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Construction[and[Operation

o In[the[§addle-shaped[fuel[fank,[fuel[demains[in[¢hambers[A[and[B[Wwhen[the[fueldevel[isow.Fuel[ds
supplied[fo[fhe[¢ngine[By[the[3upply[pump[from[¢hamber[AA.[Therefore,[fuel[femaining[in[¢hamber[B
needs[tb[Be[transferred[o[¢hamber[A.[In[this[dystem,[the[dngine[ECU[dperates[the[fuel[pump(to[transfer
the[fuel[from[¢hamber[B[fo[¢hamber[A[dsing[the[jet[pump[BHuilt[into[the[fuel[pump.

o The[Basic[dtructure[dnd[dperation[df]the[jet[pump[for[d[yehicle[équipped[With[the[2AD-FHV[dngine[is
the[§ame[ds[the[jet[pump[df[fhe[4 GR-FSE[éngine.[For[details,[dee[page[EG-35.

® The engine ECU receives signals from each fuel level sender gauge. Using this and other information
it determines the fuel level in the tank and the amount of fuel consumed. Based on fuel level and fuel
consumption, the engine ECU controls the amount of fuel that is transferred from chamber B to chamber
A and stops the transfer operation when the fuel level in both chambers becomes the same. This control
minimizes fuel pump operation. m

Fuel Supply Pump
Sedimenter Fuel Filter i

Engine
»| FUEL PCV
Relay *
. Fuel Tank Solenoid
Engine ECU Return Valve (OFF)
| F/PMP
Relay
!
Fuel Pump ; — Jet Pump

Chamber A Chamber B
Fuel Transfer Operation 0151EG61C

® The priming operation can be performed using the satellite switch.
® Based on a signal from the satellite switch, the engine ECU turns the fuel tank solenoid return valve on
and changes the route of the fuel discharged from the fuel pump in order to perform the priming operation.

Fuel Supply Pump
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Engine
FUEL PCV

™ Relay | 1 = &7 7 *
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~—— Service Tip
If the vehicle runs out of fuel and the engine dies, perform the priming operation as follows:
1) Refuel the vehicle.
2) Power source is IG-ON.
3) Press the right, left, or center of the satellite switch to activate the multi-switch mode on the
multi-information display.
4) Select “PRIMING” using the multi-switch mode of the satellite switch (RH or LH switch).
5) To start the priming operation, press the ON/OFF switch on the satellite switch and select ON.
6) Wait for 1 minute and start the engine. (The priming operation will automatically stop when the
engine starts.)
® [f the engine does not start after the above steps performed, wait for 10 seconds and perform steps
5 and 6 again.

ON/OFF Switch

LH Switch

RH switch

Satellite Switch
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EG-151

15. Oil Maintenance Management System

General

In this oil maintenance management system, the soot volume in the engine oil is calculated based on the
engine operating conditions. Based on the calculated soot volume, the engine ECU displays an “OIL
MAINT REQD” warning on the multi-information display to inform the driver when it is necessary to

change the engine oil.

® The engine ECU calculates soot volume from the vehicle speed, engine speed, injection volume,
injection timing and intake air volume in order to operate this system.

P> System Diagram <

Engine ECU

Engine Speed
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Injection Timing Soot Volume
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!

CAN
BEAN
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0151EG59C

Service Tip

Since this system is controlled based on engine operating conditions, the “OIL MAINT REQD” warning
may be displayed before driving 30,000 km (the maximum travel distance after oil maintenance). If the
“OIL MAINT REQD” warning is displayed, immediately replace the oil and oil filter.
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Soot Volume Calculation Method

The soot volume largely depends on injection ending timing and air-fuel ratio. The engine ECU calculates
soot volume from this information as shown in the graphs below.

Soot Volume Soot Volume
Large Large
Small Small
Large (Lean) 4——)p Small (Rich) Early 4—) Late
Calculation of Air-Fuel Ratio Injection Ending Timing
288EG63C 288EG64C

~—— Service Tip

The accumulated soot volume memorized in engine ECU can be reset using the following procedures.

1) Powersource is IG-ON and make sure that the odometer is displayed on the LCD of the combination
meter.

2) Switch the power source OFF. While pushing the “TRIP” meter reset knob, switch the power source
to IG-ON.

3) With the power source in the IG ON mode, keep holding the “TRIP” meter reset knob (for at least
five seconds) with the LCD counting down as shown below. Release the “TRIP” meter reset knob
when the resetting has completed.

4) As the resetting completes, the LCD will display “000000” for one second. Then, the LCD will
display the odometer.

TRIP Meter Reset Knob

= AR — AR - AR

AFTTR <~ AR <- SRR

0140BE45Z

After three sec.
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16. Diagnosis

® The diagnosis system uses EURO-OBD (Europe On-Board Diagnosis) which complies with European

regulations.

® When the Engine ECU detects a malfunction, the Engine ECU will record a DTC (Diagnostic Trouble
Code) and memorize the data that relates to the malfunction. Furthermore, the check engine warning light

in the combination meter will illuminate to inform the driver.

® The Engine ECU will also store the DTCs (Diagnostic Trouble Codes) that relate to the malfunctions. The

DTCs can be accessed using the intelligent tester II.
® For details, see the LEXUS 1S250/220d Repair Manual (Pub. No. RMO151E).

Service Tip

To clear the DTC that is stored in the Engine ECU, use an intelligent tester 1I, disconnect the battery
terminal or remove the EFI fuse for 1 minute or longer.

17. Fail-Safe

When the Engine ECU detects a malfunction, the Engine ECU stops or controls the engine according to the
data already stored in the memory.

P> Fail-Safe Chart «

DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions

P0031 Limits the engine power. “Pass” condition detected

P0032 Limits the engine power. “Pass” condition detected

P0087 Limits the engine power. Ignition switch OFF

PO08S8 Limits the engine power. Ignition switch OFF

P0093 lj[iarﬁistse ne;iier?e power for 1 minute and then Ignition switch OFF

P0095, P0097, A fixed 'Val.ue (180°C '(356°F)) is used for the “Pass” condition detected

P0098 intake air (intake manifold) temperature.

P0100, P0102,
P0103

Limits the engine power.

“Pass” condition detected

P0105, P0107,
P0108

A fixed value is used for the turbo pressure
sensor reading.

“Pass” condition detected

PO110, PO112,
PO113

A fixed value is used for the intake air (built in
mass air flow meter) temperature.

“Pass” condition detected

PO115, PO117,
P0118

A fixed value is used for the engine coolant
temperature sensor reading (fixed value varies
depending on conditions)

“Pass” condition detected

P0120, PO122,
P0123

Limits the engine power.

Ignition switch OFF

P0168

Limits the engine power.

“Pass” condition detected

P0180, P0182,
P0183

A fixed value is used for the fuel temperature.

“Pass” condition detected

ignition circuits are malfunctioning, engine is
stopped.

P0190, P0191, .. . . .

P0192. P0193 Limits the engine power. Ignition switch OFF
When one injector circuit is malfunctioning,

P0200 engine power is limited, when 2 or more Tgnition switch OFF

(Continued)
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DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions
P0234 Limits the engine power. Ignition switch OFF
P0335 Engine is stopped. “Pass” condition detected
P0340 Limits the engine power. “Pass” condition detected
P0400 Limits the engine power. Ignition switch OFF

P0405, P0406
P0488

Limits the engine power.

Ignition switch OFF

P0500

A fixed value of 0 km/h (0 mph)is used for the
vehicle speed.

“Pass” condition detected

P0544, P0545
P0546

Limits the engine power.

Ignition switch OFF

mph] is possible).

¢ Stuck open
Limits the engine power (Driving at vehicle
speed of up to approximately 10 km/h [6
mph] is possible).

P0627 Limits the engine power. “Pass” condition detected
P1229 Limits the engine power. Ignition switch OFF
P1251 Limits the engine power. Ignition switch OFF
P1271 Limits the engine power. Ignition switch OFF
P1272 Limits the engine power. Ignition switch OFF
* Low or excess fuel addition volume:
No fail-safe operation.
* Low fuel addition volume:
Limits the engine power (Driving at vehicle
P1386 speed of up to approximately 80 km/h [50 Ignition switch OFF

P1425, P1427,
P1428

A fixed value is used for the differential
pressure sensor reading.

Ignition switch OFF

P1611 Engine is stopped. Ignition switch OFF
P1625 Limits the engine power. Normal condition is restored
P2002* Limits the engine power. Ignition switch OFF

P2031, P2032,
P2033

Limits the engine power.

Ignition switch OFF

P2047 Limits the engine power. Ignition switch OFF
P2048 Limits the engine power. Ignition switch OFF
P2049 Limits the engine power. Ignition switch OFF

P2120, P2121,
P2122, P2123,
P2125, P2127,
P2128, P2138

Limits the engine power.

Ignition switch OFF

P2226, P2228,
P2229

A fixed value is used for the atmospheric
pressure sensor reading.

“Pass” condition detected

*: Fail-safe operation is not performed when a DTC is detected because of deterioration of the DPNR

catalyst.






