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B ENGINE CONTROL SYSTEM

1. General

P System Comparison List«{

(See page EG-80

ing to the data already stored in the memory

Avensis
System Outline Verso/ | Avensis| Previa
Picnic
Fuel Injection Based on the signals received from the sensprs,
Volume Control | the engine ECU determines the fuel injectipn O O O
(See page EG-76) volumeinaccordance with the engine conditign.
Fuel Injection Based on the signals received from the sensprs,
Timing Control the engine ECU determines the fuel injectipn O O O
(See page EG-76) timing in accordance with the engine conditign.
Fuel Pressure Based on the signals received from the sensprs,
Control the engine ECU determines fuel pressure infac-O O O
(See page EG-77) cordance with engine condition.
Based on the signals received from the sensprs,
Pilot Injection the engine ECU determines pilot injection vql-
Control ume/timing, and interval (between pilot injeg- O O O
(See page EG-77) tion and main injection) in accordance with the
engine condition.
Idle Speed The engine ECU determines the idle speed injac-
Contrgl cordancewiththe engine condition, and contrpls ® ® ®
(See page EG-78 thefuelinjectionvolumeinorderto maintainthe
pag target idle speed.
Glow Plu Controls the length of time when the current|is
Control 9 applied tothe glow plugs, inaccordance withgn- O O O
gine coolant temperature.
Based on the signals received from the sensprs,
EGR Control the engine ECU determines the EGR volume JiaO ® ®
(See page EG-78) EGR valve and throttle valve in accordance wjth
the engine condition.
Turbo Pressure | Based on the signals received from the sensprs,
Control the engine ECU controls the actuatorvia VRV|in O — O
(See page EG-79) accordance with the engine catidn.
Diesel Throttle Fully close the throttle in order to reduce the ® ® ®
Control vibration when the engine is stopped.
Air Conditioner By controlling the air conditioner compresspr
Cut-off ON or OFF in accordance with the engine condi- O O O
Control* tion, drivalility is maintained.
Engine Prohibits fuel injection if an attempt is made fo ® O O
Immobiliser start the engine with an invalid ignition key.
Diagnosis Whenthe engine ECU detects a malfunction, fhe
(See page EG-79 engine ECU diagnoses and memorizes the fa ledO O O
section.
Fail-safe Whenthe engine ECU detects a malfunction, fhe
engine ECU stops or controls the engine accqrd-O O O

*. with Air Conditioner System
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2. Construction
The configuration of the engine control system in the 1CD-FTV engine is shown in the following chart.

SENSORS ACTUATORS
CRANKSHAFT POSITION NE " ——{No.1 INJECTOR
SENSOR "2 ——~[No.2 INJECTOR——
#_ | FPY ] o3 INJECTOR——
CAMSHAFT POSITION 74 o =
SENSOR —|No.4 INJECTOR——
INJF
| AIR FLOW METER Ve, INJ4
THAF INJ3
| ATMOSPHERIC TEMP. SENSOR—""> NJ2
" INTAKE AIR TEMP. SENSOR |14 » LN
THW PCV,
| WATERTEMP. SENSOR  |—— -PEVZ [ SUCTION CONTROL VALVE
| TURBO PRESSURE SENSOR [ -
VC. PCR DIESEL THROTTLE
FUEL PRESSURE SENSOR |~——">
‘ Engine LU+A, —————— C QNIRQL iiiiii
ECU |LU+B ||
ACCELERATOR PEDAL  |VA, VAS | STEP MOTOR
POSITION SENSOR
THROTTLE VALVE FULLY THOP
OPENED SWITCH EGR+A,—— — — — EGRCONTROL
e ECR+B [ EGR VALVE (Step Motor) |
FUEL TEMP. SENSOR |~
_ IGNITIONSWITCH | sTA GLOW PLUG CONTROL
e Starting Signal (ST Terminal) I1GSW N
e Ignition Signal (IG Terminal) i GLOW PLUG RELAY ‘
GIND ||
" COMBINATIONMETER | sp1 | GLOW INDICATOR LIGHT |
* Vehicle Speed Signal
STP IREL
STOP LIGHT SWITCH [~ - EDU RELAY |
_ AIR CONDITIONER AMPLIFIER® | AC1
* A/C Switch Signal PA \ VSV (for Turbo Pressure Sensor}
- (Continued)

*1. with Air Conditioner System
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\/—\
ALTERNATOR - PR e TACHOMETER
TURBOCHARGER
777777 CONTROL
VNT r\ Vacuum Regulating Valve \
IMI
TRANSPONDER KEY ECU IMO
MREL
e MAIN RELAY |
w CHECK ENGINE
WARNING LAMP
MHSW _| Engine
MAX-HOT SWITCH T ECU AIR CONDITIONER
~ CUT-OFF CONTROL®
ACT ||  AIRCONDITIONER
AMPLIFIER
HREL
SIL 1,23
DATA LINK CONNECTOR 3 | 7¢™ "> PTC HEATER RELAY? |
+B BATT
MAIN RELAY | | BATTERY

*1: with Air Conditioner System
*2: with PTC Heater
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3. Engine Control System Diagram

Accelerator Pedal
Position Sensor

Fuel Temp.
Sensor

Fuel Tank

Fuel

Filter
Ignition Switch Signal—{ = Supply
Starter Signal— Pump
AIC Signal-~  Engine -
Vehicle Speed Signal~| ECU -
Alternator—s. b Fuel Pressure Sensér :
DLC3 —» ) EDU Relay scvV
Y
EDU Common-Rail
___J Intercooler
Air Flow Meter ]
(I Diesel Throttle
i
A heri Intake Air
TtteTn%S-pS:r?scor (( EGR Valve, Temp. Sensor
Injector I
— EGR 3
Coolerj, ]
IDiZe)i(ERu]m, Turbo
) Pressure
VRV Camshaft Positio Sensor
(for Turbocharge Sensorw t Glow
Control) Teamepr. O PIUg VSV
Vacuum Pump Sensor (for
‘] Turbo
Pressure
Crankshaft O Sensor)

Position Sensor

Glow
Relay

206EG47
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4. Layout of Main Components

Air Flow Meter
(Built-in Atomospheric Temp. Sensor)

_ EDU
Engine ECU

Injector Accelerator Pedal

Position Sensor
Camshaft Position

Sensor
Glow Plug

Turbo Pressure Sensor
Fuel Pressure
Sensor
VSV /
(for Turbo Pressure ' —
Sensor) v\ 7

Crankshaft
Position Sensor

DLC3

>
, EGR Valve
\/ Intake Air Temp.
Supoly Pum \ Sensor
PPy P Fuel Temp. Sensor

Diesel Throttle

Water Temp. Sensor

VRV
(for Turbo Pressure Control)

206EG36



EG-74 ENGINE — 1CD-FTV ENGINE

5. Main Component of Engine Control System
General

The main components of the 1CD-FTV engine control system are as follows:

Components Outline Quantity
Air Flow Meter Hot-wire Type 1
Crankshaft Position Sensor Pick-up Coil Type 1
(Rotor Teeth) (36-2)
Camshaft Position Sensor Pick-up Coil Type 1
(Rotor Teeth) (1)
Accelerator Pedal Position Sensor Linear Type 2 (Main, Sub)
EDU DC/DC Converter 1

— Changes (from Avensis) —

A return bracket has been provided on the accelera-
tor pedal position sensor, and in order to forcefully
return the sensor lever to the fully closed position,
the accelerator pedal switch has been discontinued.

Accelerator

Pedal Position
Sensor

Crankshaft Position Sensor

Return Bracket

206EG37

The timing rotor of the crankshaft consists of 34 teeth, with 2 teeth missing. The crankshaft position sensor
outputs the crankshaft rotation signals everyy &Ad the missing teeth are used to determine the top-dead-

center.

NE Signal Plate (720CA)

10° CA

Crankshaft Position Sensor

206EG38

-

2 Teeth Missing

199EG36
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Camshaft Position Sensor

To detect the camshaft position, a protrusion that is provided on the timing pulley is used to generate
1 pulse for every 2 revolution of the crankshatft.

Timing Rotor

G Signal Plate (720CA)

— ——
et} -

Camshaft Position Sensor
201EG42

Accelerator Pedal Position Sensor

This sensor converts the accelerator pedal depressed angles into electric signals with two differing charac
teristics and outputs them to the engine ECU. One is the VPAL signal that linearly outputs the voltage
along the entire range of the accelerator pedal depressed angle. The other is the VPA2 signal that output
on offset voltage.

el
o
QLA

EP2 VPA2 VCP2 EP1 VPAl VCP1

Accelerator Ped
Position Sensor

5 T T T T T T T T T T T T T T T T T TS 1
I
VPA2 |
|
Output |
\oltage :
VPAL !
1
1 1 |
Close Open

J0BEGET Accelerator Pedal Depressed Angle 199EGA0
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6. Fuel Injection Volume Control

Fuel injection volume is controlled as shown below.

Engine ECU

h
|
|

Accelerator Peda
Position Sensor

Crankshaft
Position Sensof

A4

Basic Injection Volume

Atmospheric Temp
Sensor

Air Flow Meter

Fuel Pressure Seng

Correction

A

\

Water Temp. Sensq

Intake Air Temp.
Sensor

Injection Volume

Turbo Pressure
Sensor

m
)
C
v

7. Fuel Injection Timing Control

Fuel injection timing is controlled as shown below.

Engine ECU

[
|
|

Accelerator Peda
Position Sensor

Crankshaft
Position Sensor

Y Y

Basic Injection Timing

Injector

or

-

201EG44

A

Water Temp. Sensof

Correction |

Intake Air Temp.
Sensor

A

Y

Injection Timing

Turbo Pressure
Sensor

EDU

Injection

\

201EG45
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EG-77

8. Fuel Pressure Control

The target injection pressure is calculated based on the signals from the accelerator pedal position sensc
and the crankshaft position sensor. To control fuel pressure, signals are sent to the SCV of the supply pum|
in order to regulate the pumping volume so that the pressure detected by the fuel pressure sensor matche

the target injection pressure.

9. Pilot Injection Control

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

State

Pilot Injection

Ordinarily Injection

Fuel Injection

Pilot Injection

\ /\A/

Main Injection

A

Combustion Pressure

168EG23

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

r—— — + +

A Y

| Basic Pilot Injection

| (Volume, Timing, Interval

A

| \ 4

A

A

A

| Pilot Injection

(Volume, Timing, Interval

201EG46
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10. Idle Speed Control

® |nthis system, the engine ECU calculates the target engine speed in accordance with the engine condition,
and determines the fuel injection volume, thus controlling the idle speed rpm.

e During cold operation, the idle is increased by turning ON the idle up switch, thus improving the heating
performance of the heater.

11. EGR Control

By sensing the engine driving conditions, the control unit electrically operates EGR valve and throttle open-
ing position with step motor and the amount of recirculating exhaust gas is regulated.

— Change (from Avensis) —

The VRV (Vacuum Regulating Valve) for EGR and the VSV (for cutoff) have been discontinued.

Accelerator Pedal
Position Sensor

A

Throttle Valve

\ Crankshaft
Position Sensor

A

Throttle Motor

Air Flow Meter

A

EGR Valve .
H Engine

ECU

m M

Water Temp. Sensor

A

Intake <=
Manifold

{} - Atmospheric Temp|.
(1] EGR Cooler Sensor
4 — Exhaust

= Manifold Turbo Pressure
Sensor

A

Engine

A

201EG47
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12. Turbo Pressure Control

® The turbo pressure (intake manifold pressure) is controlled by the variable nozzle vane located in the
turbine area. This nozzle is actuated by the actuator that is directly connected to it. This actuator is actuate
by the vacuum pressure that has been regulated by the VRV (Vacuum Regulating Valve) in accordance
with the signals from the engine ECU.

® The engine ECU calculates an 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 detected by the turbo pressure sensor matches the calculated turbo pressu

® The turbo pressure sensor detects the atmospheric pressure and the turbo pressure by switching the VS
(Vacuum Switching Valve). This switching is effected by the engine ECU when no fuel is injected EG
idle or deceleration.

Turbo
Pressure
Sensor

Actuator| <]

Crankshaft Engine Speed
Position Sensor

Injection
Volume

Injector

Engine ECU

| Water Temp.

Water Temp. Sens

Atmospheric
Atmospheric Temp] _Teémp.
Sensor q J

Atmospheric Pressure/Turbo Pressure

201EG48
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13. Diagnosis

When the engine ECU detects a malfunction, the engine ECU makes a diagnosis and memorizes the failed

section. Furthermore, check engine warning lamp in the combination meter illuminates or blinks to inform
the driver. The engine will also store the DTCs (Diagnosis Trouble Codes) of the malfunctions.

The DTCs can be accessed by connecting the SST (09843-18040) to the DLC3 terminals Tc and CG, and
reading the blinking of the check engine warning lamp. They can also be accessed by connecting a hand-held

tester.

— Change (from Avensis) —

The DTCs listed below have been added or discontinued.

» Added DTC «

p Discontinued DTC «

DTC No.

Detection ltem DTC No. Detection ltem

34 (2) Turbocharger System Malfunction

19 (3) Accelerator Pedal Switch
Circuit Malfunction (Short)

Turbocharger Stick Detected Accelerator Pedal Switch
34(3) (Close) 19 (4) Circuit Malfunction (Open)
Turbocharger Stick Detected
34 (4) (Open)
51 Stop Light Switch Malfunction
Exhaust Gas
71 Recirculation Control
Circuit Malfunction (Open)
89 Interior IC Malfunction
14. 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 Control List <«

Location of
Malfunction

Description of Control

Accelerator Pedal

The accelerator pedal piti®n sensor comprises two (main, sub) circuit$

e Ifamalfunctionoccursineither one ofthe sensor circuits, the engine
detects, the abnormal signal voltage difference between these two S
circuits and switches to the limp mode. In the limp mode, the remai

ECU
ensor
ning

Sensor

Position Sensor circuits is used to calculate the injection control, in order to operatg the
vehicle under limp mode control.
* If both systems malfunction, the engine ECU considers that the accelera-
tor pedal is fully closed.
In case of a signal malfunction, the engine ECU fixes the uses the constant
Water Temp. values of 120C (248.0F) water temperature to perform the calculation.
Sensor However, in case that the fuel temperature is less thad (80.0F), a fuel
temperature sensor controls as a substitute for a water temperature sensor.
Intake Air Temp. | In case of a signal malfunction, the engine ECU fixes the uses the constant
Sensor values of 90C (194.0F) intake air temperature to perform the calculation.
Fuel Temp. In case of a signal malfunction, the engine ECU fixes the uses the constant
Sensor values of 40C (104.0F) fuel temperature to perform the calculation.
Turbo Pressure In case of asignal malfunction, the engine ECU calculates the injection vol-
ume limited by the turbo pressure fixed value and continues effecting ipjec-

tion control.




