AP-2

APPENDIX

MAJOR TECHNICAL SPECIFICATIONS

Item Area Europe
Body Type Wagon
Vehicle Grade -
Model Code ACM20R-ANMDKW ACM20R-ARMDKW ACM20L-ANMDKW ACM20L-ARMDKW
Length mm (in.) 4650 (183.1) — — —
Overall Width mm (in.) 1760 (69.3) +— +— +—
Height mm(in.) | 1675 (65.9), 1725 (67.9)*1 — — —
Wheel Base mm (in.) 2825 (111.2) +— +— +—
Front mm (in.) 1505 (59.3) +— +— —
Tread -
Rear mm (in.) 1500 (59.1) +— +— —
" Length mm (in.) 2755 (108.5) — — —
5 | Room Width mm (in.) 1505 (59.3) P P P
2 Height mm (in.) 1250/1200 (49.2/47.2) — — -
2 Front mm (in.) 860 (34.1) — — —
= | Overhang -
2 Rear mm (in.) 965 (38.0) +— +— —
‘i Min. Running Ground Clearance mm (in}) 180 (7.1) +— +— +—
-% Angle of Approach degree 17 — — —
é Angle of Departure degrees 26 — — —
a Front kg (Ib) 820~860 (1808~1896) 825~865 (1819~1907) 810~860 (1786~1896) 815~865 (1797~1907)
;% Curb Weight Rear kg (Ib) 615~655 (1356~1444) 630~670 (1389~1477) 615~655 (1356~1444) 630~670 (1389~1477)
= Total kg (Ib) 1435~1515 (3153~3340) 1455~1535 (3208~3384) 1425~1515 (3142~3340) 1445~1535 (3186~3384)
Front kg (Ib) 930 (2050) 950 (2094) 930 (2050) 950 (2094)
Gross Vehicle Wejght | Rear kg (Ib) 1115 (2458) 1190 (2624) 1115 (2458) 1190 (2624)
Total kg (Ib) 2045 (4508) 2140 (4718) 2045 (4508) 2140 (4718)
Fuel Tank Capacity L (Imp.gal. 60 (13.2) +— +— +—
Luggage Compartment Capacity  3fou.ft.) 0.212 (7.5) — — —
Max. Speed km/h (mph 192 (119) +— +— —
Max. Cruising Speed km/h (mph — — — —
. 0 to 100 km/h sec) 11.4 — — —
o | Acceleration
2 0 to 400 m sec. — — — _
g 1stGear km/h (mph) 46 (29) = = -
2 | Max. Permissibh 2nd Gear km/h (mph) 86 (53) - - -
& | Speed 3rd Gear km/h (mph) 133 (83) — — —
4th Gear km/h (mph)| 172 (109) — — —
. . _ Tire m (ft.) 5.5 (18.0) — — —
Min. Turning Radius
Body m (ft.) 5.9 (19.4) +— +— —
Engine Type 1AZ-FE — — —
Valve Mechanism 16-Valve, DOHC +— +— +—
Bore x Stroke mm (in.) 86.0 x 86.0 (3.39x 3.39) — — —
o | Displacement cM(cu.in.) 1998 (121.9) — — —
2@ | Compression Ratio 9.8:1 — — —
% ["carburetor Type or Injection Pump Type (Diesgl) EFI — — —
Research Octane No. or Cetane No. (Diesel) 95 or More — — —
Max. Output (EEC) kW/rpm 110/6000 — — —
Max. Torque (EEC) Nn/rpm 192/4000 — — —
® E Battery Capacity (5HR) Voltage & Amp. hr. 12 -36 — 12 — 36, 48*2 —
?g Alternator Output Watts| 1200 - - -
Wi | starter Output kw 1.2 — — —
Clutch Type Dry, Single — — —
Transaxle Type E356 — — —
In First 3.833 — — —
In Second 2.045 — — —
Transmissionear | In Third 1.333 - + +—
Ratio In Fourth 1.028 — — P
In Fifth 0.775 +— +— +—
In Reverse 3.583 +— +— —
Counter Gear Ratio — — — —
% Differential Gear Ratio (Final) 4.235 — — —
8 Front Ventilated Disc — — +—
O | Brake Type —
Rear Solid Disc — — +—
Parking Brake Type Duo-Servo — — —
Brake Booster Type and Size in. Single, 10” — — —
Proportioning Valve Type — — — —
. Front MacPherson Strut — — +—
Suspension Type -
Rear Torsion-Beam +— +— —
Stabilizer Bar Front STD . i h
Rear STD — — —
Steering Gear Type Rack & Pinion — — —
Steering Gear Ratio (Overall) 16.2 or 16.7 — — —
Power Steering Type Integral Type — — —

*1: With Roof Rail
*2: Cold Area Package
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APPENDIX

AP-3

Europe

Wagon

CLM20R-ANMDYW

CLM20R-ARMDYW

CLM20L-ANMDYW

CLM20L-ARMDYW

ACM20R-ANSDKW

ACM20R-ARSDKW

+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—
+— +— +— +— +— +—

930~975 (2050~2150)

935~980 (2061~2161)

920~975 (2028~2150)

925~980 (2039~2161)

855~895 (1885~1973)

860~900 (1896~1984)

610~650 (1345~1433)

625~665 (1378~1466)

610~650 (1345~1433)

625~665 (1378~1466)

615~655 (1356~1444)

630~670 (1389~1477)

1540~1625 (3395~3583)

1560~1645 (3439~3627)

1530~1625 (3373~3583)

1550~1645 (3417~3627)

1470~1550 (3241~3417)

1490~1570 (3285~3461)

1045 (2304)

1065 (2348)

1045 (2304)

1065 (2348)

965 (2128)

985 (2172)

1110 (2447)

1185 (2613)

1110 (2447)

1185 (2613)

1115 (2458)

1190 (2624)

2155 (4751)

2250 (4960)

2155 (4751)

2250 (4960)

2080 (4586)

2175 (4795)

— — — — — —

— — — — — —
180 (112) — — — — —
12.5 — — — 12.1 —
43 (27) +— +— +— 46 (29) +—
81 (50) — — — 86 (53) —
124 (77) — — — 133 (83) —
170 (106) +— +— +— 172 (109) +—
— — — — — —

— — — — — —
1CD-FTV +— +— +— 1AZ-FE +—
P — — — 16-Valve, DOHC +—
82.2 X 94.0 (3.24x 3.7) — — +— 86.0 x 86.0 (3.39x 3.39) +—
1995 (121.7) +— +— +— 1998 (121.9) +—
186:1 +— +— +— 98:1 +—
Common-Rail Type +— +— +— EFI +—
48 or More +— +— +— 95 or More +—
85/4000 — +— +— 110/6000 —
250/1800 ~ 3000 +— +— +— 192/4000 —
12 -55 +— 12 — 55, 64*2 +— 12 -36 +—
1560 — — — 1200 +—
14 — — +— 1.3 +—

— — — — — —
E355 +— +— +— U241E +—
— — — — 3.943 —

+— +— +— +— 2.197 —

— — — — 1.413 —
0.972 +— +— +— 1.020 +—
— — — — 3.145 —

— — — — — —
3.684 +— +— +— 3.120 +—
— — — — — —

— — — — — —

— — — — — —
Single, 9” — — — Single, 10” —
— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

— — — — — —

*1: With Roof Rail
*2: Cold Area Package
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AP-4 APPENDIX
ltem Area Europe Australia
Body Type Wagon
Vehicle Grade -
Model Code ACM20L-ANSDKW ACM20L-ARSDKW ACM20R-ARMEKQ ACM20R-ARSEKQ
Length mm (in.) 4650 (183.1) — — —
Overall Width mm (in.) 1675 (65.9) — — —
Height mm(in.) | 1675 (65.9), 1725 (67.9)*1 — — —
Wheel Base mm (in.) 2825 (111.2) — — —
Front mm (in.) 1505 (59.3) — — —
Tread -
Rear mm (in.) 1500 (59.1) — — —
@ Length mm (in.) 2755 (108.5) — — —
S | Room Width mm (in.) 1505 (59.3) — — —
2 Height mm (in.) 1250/1200 (49.2/47.2) — — -
2 Front mm (in.) 860 (34.1) — — —
= | Overhang -
2 Rear mm (in.) 965 (38.0) — — —
°§ Min. Running Ground Clearance mm (in}) 180 (7.1) — — —
-% Angle of Approach degree 17 — — —
E Angle of Departure degrees 26 — — —
a} Front kg (Ib) 845~895 (1863~1973) 850~900 (1874~1984) 840~855 (1852~1885) 875~890 (1929~1962)
;% Curb Weight Rear kg (Ib) 615~655 (1356~1444) 630~670 (1389~1477) 600~635 (1323~1400) 595~630 (1312~1389)
= Total kg (Ib) 1460~1550 (3219~3417) 1480~1570 (3263~3461) 1440~1490 (3175~3285) 1470~1520 (3241~3351)
Front kg (Ib) 965 (2128) 985 (2172) 930 (2050) 965 (2128)
Gross Vehicle Wejght | Rear kg (Ib) 1115 (2458) 1190 (2624) 1210 (2668) 1205 (2657)
Total kg (Ib) 2080 (4586) 2175 (4795) 2140 (4718) 2170 (4784)
Fuel Tank Capacity L (Imp.gal. 60 (13.2) — — —
Luggage Compartment Capacity  3fou.ft.) 0.212 (7.5) — 0.169 (6.0) —
Max. Speed km/h (mph 180 (112) — — —
Max. Cruising Speed km/h (mph — — — —
. 0 to 100 km/h sec| 12.1 +— 11.4 12.1
o | Acceleration
2 0to 400 m sec. — — — —
g 1stGear km/h (mph) 46 (29) = = -
% Max. Permissibh 2nd Gear km/h (mph) 86 (53) - - -
& | Speed 3rd Gear km/h (mph) 133 (83) — — —
4th Gear km/h (mph)| 172 (109) — — —
. . _ Tire m (ft.) 5.5 (18.0) — — —
Min. Turning Radius
Body m (ft.) 5.9 (19.4) +— — —
Engine Type 1AZ-FE — — —
Valve Mechanism 16-Valve, DOHC — — —
Bore x Stroke mm (in.) 86.0 x 86.0 (3.39x 3.39) — — —
o Displacement cr(cu.in.) 1998 (121.9) — — —
2@ | Compression Ratio 9.8:1 — — —
% ["carburetor Type or Injection Pump Type (Diesgl) EFI — — —
Research Octane No. or Cetane No. (Diesel) 95 or More — 91 or More —
Max. Output (EEC) kW/rpm 110/6000 — — —
Max. Torque (EEC) Nn/rpm 192/4000 — — —

® E Battery Capacity (5HR) Voltage & Amp. hr. 12 — 36, 48*2 — 12 -36 —

?g Alternator Output Watts| 1200 - - -

Y | starter Output kW 1.3 — 1.2 13
Clutch Type — — Dry, Single —
Transaxle Type U241E +— E356 U241E

In First 3.943 +— 3.833 3.943
In Second 2.197 +— 2.045 2.197
Transmission.Gear | 'n Third 1.413 — 1.333 1.413
Ratio In Fourth 1.020 +— 1.028 1.020
In Fifth 3.145 +— 0.775 3.145
In Reverse — — 3.583 —
Counter Gear Ratio — — — —
% Differential Gear Ratio (Final) 3.120 — 4.235 3.120
8 Front Ventilated Disc +— — +—
O | Brake Type —
Rear Solid Disc +— — +—
Parking Brake Type Duo-Servo — — —
Brake Booster Type and Size i Single, 10" — — —
Proportioning Valve Type — — — —
. Front MacPherson Strut +— +— —
Suspension Type -
Rear Torsion-Beam — +— —
. Front STD — — —
Stabilizer Bar
Rear STD — — —
Steering Gear Type Rack & Pinion — — —
Steering Gear Ratio (Overall) 16.2 or 16.7 — — —
Power Steering Type Integral Type — — —

*1: With Roof Rail
*2: Cold Area Package
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General Countries

Wagon

ACM20R-ARSEK
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*1: With Roof Rail
*2: Cold Area Package
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BE-2 BODY ELECTRICAL — LIGHTING

BODY ELECTRICAL

LIGHTING

BHEADLIGHT

The Avensis Verso/Picnic has adopted the 4 multi-reflector headlights.

Conventional headlights accomplish the dispersion and distribution of the light that is emitted by the bulbs
through the lens cut pattern. However, with the multi-reflector type headlights, the light from the bulbs
is dispersed and distributed through multiple parabolic shaped reflectors. As a result, the lens cut pattern
is no longer provided in the center of the lens, thus realizing a clear look.

P> Light Distribution Diagram <«
Reflector

(Multiple Parabolic Headlight Bulb
Shape) =

. Headlight
Bulb

206BE41 Light Distribution 151LBE67

B DAYTIME RUNNING LIGHT SYSTEM

This system is designed to automatically activate the headlights (LO beam) and taillights during the daytime
to keep the car highly visible to other vehicles. This system is optional equipment on some LHD models
for Europe. This system is controlled by the Body ECU.

This system is enabled when the conditions given below are met.

® [gnition switch ON condition

e Alternator L terminal signal input (Engine Running Condition)

® Light control switch OFF condition

p Wiring Diagram « From Battery
TN I
Taillight
Relay
Ignition Switch [~ i
From Battery
—3
° /| Headlight
Light Control | .| LRLY </ Relay ~  Taillight Hgﬁ?ce ﬁlgeﬁrance
Switch Body ECU ]
T3
§ / Dimmer
Relay LO LO
Alternator [ DIM ]

HI HI

\—/ 206BEO1




BODY ELECTRICAL — LIGHTING BE-3

B HEADLIGHT BEAM LEVEL CONTROL SYSTEM

This system keeps the beam of the headlights adjusted to the appropriate level in accordance with the numbe
(weight) of passengers and volume of luggage. The headlight beam level can be adjusted by operating thi
headlight beam level control switch. This system is standard equipment for Europe model.

206BE02

Headlight Beam
Level Control Switch

HMILLUMINATED ENTRY SYSTEM

® \When a door is unlocked through a driver door key operation or transmitter operation, or if a
opened or closed, the illuminated entry system turns ON the interior light, ignition key illuminZ#8
and luggage light.
If the ignition switch is turned to the ACC or ON position or if all doors are locked during these (the
said lights) lights are ON approx. 15 seconds, the lights will immediately turn OFF. This system is con-
trolled by the Body ECU.

® The model with double locking system cannot operate the illuminated entry system using a key cylinder.

Ignition Key lllumination Interior Light

Luggage Light

206BEO03

LHD Model



BE-4 BODY ELECTRICAL — LIGHTING

BLIGHT REMINDER SYSTEM

This system is standard equipment on the model for Europe.

When the ignition key is turned from the ON or ACC to LOCK position while the driver’s door open with
the taillights or headlights turned on, this system warns the driver that the lights remain on by sounding
the buzzer. The buzzer is located inside the combination meter.



BODY ELECTRICAL — METER BE-5

METER
B COMBINATION METER
1. General

® An analog display type combination meter has been adopted.
e An odometer and trip meter which used LCD (Liquid Crystal Display) has been adopted.

e All the meters, gauges, indicator lights, and warning lights have adopted LEDs (Light Emitting Diodes),
and discontinued the use of light bulbs, thus resulting in reduces consumption of electrical energy.

® This combination meter has a built-in buzzer (for Light reminder).

® This conventional water temperature gauge has been discontinued in this combination meter. Instead
and indicator light is used to display the water temperature conditions.

2@?40 . oD
[EB852054]
= 20 Gk w F 2 @ |[REBEEEESS J

206BE04

LCD
RHD Models for Europe
Main Meter and Gauge Input Signals
ge Inp 9
e Vehicle gggg‘f
i
ggﬁggr Control ﬂ - - grankshaft
ECU osition Sensqr
Combination Engine
Meter ECU
Fuel
Sender [—® - Bl TWear;epr_ Senso
Gauge | Fyel Water
Volume Temp.

206BEO5

Service Tip

If the combination meter malfunctions, it must be replaced as a combination meter assembly. Refer
to the Avensis Verso/Picnic Chassis & Body Repair Manual (Pub. No. RM864E).




BE-6 BODY ELECTRICAL — METER

2. Water Temperature Indicator Light

The color and the light condition of this indicator light change in accordance with the water temperature.

Water Temp. Indicator

Water Temp (C) Color | Light Condition
Below approx. 50 | Blue [lluminate
Above approx. 118.5 Red Flash
Normal Not illuminate

J

206BE06



BODY ELECTRICAL — WIPER BE-7

WIPER
B TELESCOPIC WIPER

1. General

® The telescopic wiper is standard equipment for only Australia model.

® The telescopic wiper consists of a wiper arm for the front passenger side that wipes telescopically from
the stopped position to the upper return position in order to enlarge the wiping area.

Wiping area
enlarged
through the
telescopic
movement

Telescopic Type Conventional Type S,

2. Construction

The telescopic wiper consists of a pivot, and a link lever (for driving the wiper), main lever, and idle lever.

‘ / Passenger Wiper Arm
Wiper Link )J Idle Lever

Pivot
Wiper Motor
Rotation Diameter Link Lever

181BEO7



BE-8 BODY ELECTRICAL — WIPER

3. Operation

® The rotation of the wiper motor moves the link lever for driving the wiper, and with the pivot acting
as the fulcrum, point P1 (in which the arm and the main lever are linked) moves in the direction of the
arrow. Accordingly, point P2 (in which the arm and the idle lever are linked) assumes this fulcrum and
raises the arm to start wiping.

P1 P2

~
Direction of \\_/,/ X Pivot

Rotation of Wiper Link Lever Idle Lever -31BE08
Motor

® The movement of the arm causes P2 to move in the direction of the arrow, and the idle lever moves
with P3 acting as the fulcrum. Accordingly, as the arm moves in the same way as P2 in the direction
of the arrow, it results in the wiping of a large area.

Direction of N
Rotation of Wiper ~—  Pivot ldle Arm
Motor 181BE09

® As the main lever moves further, P1 moves in the direction of the arrow. Using P2 as the fulcrum again,
the arm moves the tip of the blade to the upper return position, and as P2 also moves in the direction
of the arrow , the idle lever operates. Accordingly, as the blade portion is pulled towards the direction
of the arrow, it wipes until the upper return position.




BODY ELECTRICAL — AIR CONDITIONER

BE-9

AIR CONDITIONER

B DESCRIPTION

1. General

The air conditioner system

in the Avensis Verso/Picnic has the following features:

Front Air
Conditioner

and Heater Unit

e A semi-center location air conditioner and heater unit has heen

adopted.

e A multi-tank, super-slim structure evaporator has been adopted. (Only
for front A/C)

* A straight flow (full-path flow) aluminum heater core has bgen
adopted.

* A2-way flowtype air conditioner and heater unithas been providegd on
the 1CD-FTV engine models for Europe, and on the 1AZ-FE en
LHD models for Europe with cold area specification.

jine

Rear Heater Unit

The rear heater unit is the same as the previous type, although it has be
cated under the front right seat.

bn relo-

Rear Cooler

* To ensure the comfort of the second and third seat occupants, thie rear
cooler unit has been provided with dedicated blower outlets for thie re-
spective seats.

* A multi-tank, super-slim structure evaporator has been adopted.

p Equipment List <

Destination Europe Australia C%ir;?rrizls
Front A/C OPT STD -~
1AZ-FE Conventional STD -~ <«
Front Engine 2-Way Flow + PTC% OPT*2 — —
Heater 1CD-ETV 2-Way Flow STD — —
Engine | 2-way Flow + PTC% OPT*2 — —
Rear Cooler OPT*3 STD <—
LHD OPT*2
Rearrientar — —
RHD STD
Clean Air Filter OPT*3 STD -~

*1: Only for LHD Models *: Cold Area Specification Models
*3: with front A/C Models



BE-10

BODY ELECTRICAL — AIR CONDITIONER

P Performance «

Dual
ltem Single Front R
ion- ear
2-way Flow Conv;ntlon
Cooling Output
W (Kcalih) 5600 6700
. . 340*1
Cooling Air Flow Volume . 510 510
Performance m>/h 3052
Power Consumptlor:N 260 260 180
Heater Output
W (Kcalih) — 6000 5500 1950
Heater Air Flow Volume
Performance m3/h o 350 330 100
Power Consumption . 220 40
w
*1: without Moon Roof
*2: with Moon Roof
P Specification «
ltem Front Rear
Straight Flow
Type (Full-path Flow) Flat Tube
Heater
: . 216.9x 140x 46 160x 92.7x 36
Core Size WxHxLmm(in.)| g5 554 1.8) (6.3 3.6x 1.4)
Ventilation Fin Pitch mm (in.) 1.8 (0.07) 2.8 (0.11)
and 2-way Flow S80Fs13T —
Heater Motor Type _
Conventional S70F14T 50Fs23T
Blower 160x 43 (6.3x 1.7)*L
Fan Size 2-way Flow | 3,5 44 §5.6x 1.7;*2 -
Diax Hmm(in.} :
Conventional| 158x 80 (6.2x 3.1) 115x 65 (4.5x 2.6)
Type Multi-flow (Sub-cool)
Condenser | Size Wx Hx L mm (in.) 710x 378.3x 16 (27.9x 14.9x 0.6)
Fin Pitch mm (in.) 3.2(0.13)8 2.8 (0.11)*
Type Draw Cup Draw Cup
Front A/C . . 253.2x 235x 58 126.2x 255x 58
and Evaporator | Size Wx Hx L mm (in.) (9.97x 9.3x 2.3) (5.0 10.0x 2.3)
Rear P .
Coder Fin Pitch mm (in.) 3.0(0.12) 3.5(0.14)
105158
Compressor| Type 10S17%
Type R134a
Refrigerant 500 g3
Volume 800 g

*1- Motor Side 2: Fan Side
*3: Single A/C *: Dual A/C




BODY ELECTRICAL

— AIR CONDITIONER

BE-11

2. System Diagram

p Front A/C & Heater

3

Air Inlet Heater —>1 Heater Relay
Control Servomoto -—— Control
Panel ‘
Air Vent Mode
Control Servomoto * Blower Motor
- Blower Relay
Air Mix Mode
Control Servomoto
Blower Resisto|
Evaporator >
Temp. Sensor Air Crankshaft | g Compressor
Conditioner Position Sensg Relay
Amplifier
A/C Pressure - L AC1 ¢ Engine +
Switch ECU
‘1 — Water Temp. A/C Magnetic
Combination Mete - Clutch
________ i Sensor
Vehicle Speed Signa I IGN
Ambient PTC Heater
AIC Lock Sensor — Temp. Senso?| ™ | Relay®?
") PTC
HMHSW - Amplifier* 2 *
Alternator? f—] —P{ PTC Heater?
*1. Only for 2-way flow
*2: with PTC Heater
1AZ-FE Engine
Heater |  pu| Heater Relay
P Control
il Panel +
Air Inlet S *
Control Servomoto Blower Motor
- Blower Relay| -
Air Vent Mode X \J
Control Servomoto
Blower Resistor
Air Mix Mode % S AT
Control Servomoto
—_— Colmpresso | Magnetic
Air Relay Clutch
é/vgtg:essure —m1 Conditioner | AC1
Amplifier o—o0 p| PTC Teater_, PTC Heater
Relay
Evaporator Engine
. MHSW| -
Temp. Sensor Air Flow Meter
p o—m ECU <_____l__s)!v_e_te____
Atmospheric Temp. Sensor
PT
A/C Lock Sensor [—m= ACT <Amcp:)lifier*>
i | Alternator
Combination Meter IGN
Vehicle Speed Signall @ Q “ Water Temp. Sensor
l.4— Crankshaft Position Sensor

*: with PTC Heater

1CD-FTV Engine

206BEOQ7

206BE08



BE-12 BODY ELECTRICAL — AIR CONDITIONER

P> Rear Cooler
Heater Control Panel
[ [
| | Rear Cooler || Rear Cooler Rear Cooler
| | Switch* ] ™ Blower Switch ' Relay
[ [
Rear Blower
Motor
Rear Cooler
™! Resistor
*: only for LHD Model
P> Rear Heater
»| Rear Heatef >
Relay (HI)
Rear Rear Heater
Heater Blower
Switch Motor
Rear Heatel
’ Relay (LO) .

206BE09

206BE10



BODY ELECTRICAL — AIR CONDITIONER BE-13

3. Layout of Component

PTC Heater Relay

Compressor
* Magnetic Clutch

« A/C Lock Sensor /7 A/C Magnetic Clutch Relay

Rear Heater
Blower Resistor

Rear Heater

Blower Motor Evaporator

Rear Cooler
Blower Motor

Rear Heater Core

Rear Cooler Resister

206BE46



BE-14 BODY ELECTRICAL — AIR CONDITIONER

Rear Heater Relay (HI)

N Combination Meter

Rear Heater Relay (LO)
Heater Control Panel

I Blower Relays

Heater Relay

PTC Amplifier
(Only for 1AZ-FE Engine)

A/C Amplifier

Rear Cooler Switch
(Only for LHD Model)

. Evaporator Temp. Sensor Expansion Valve
Blower Resistor
(2-way Flow Type)

Evaporator

Air Inlet Control Servomotor

Air Outlet Mode
Servomotor

Air Mix Mode e LY 1 @
Servomotor i Wl T

Blower Motor
Blower Resistor

Heater Core (Conventional Type)

206BE44



BODY ELECTRICAL — AIR CONDITIONER BE-15

4. Damper Layout

Defroster

—

\
External Internal ) -
Air o I Air Mode Door
Mode ;?'—"”’
Internal \ Door )
and 4
External
Door ”‘
o)
e 5 ﬁ
Blower Motor Evaporator ajr mix Door  Heater Core|
f j | |
Foot Vent U Foot Vent
Side Vent Front CenterFront)  side Vent
( ) Foot Vent Vent ( )
(Rear) 206BE11
Conventional Type
Defroster
e
External\/ Internal U ) N Mo D
N I ir Mode Door
Internal e I
and =
External ]
Door
Internal
=
Blower Motor Evaporator Air Mix Door  Heater Core|
' Foot Vent U Foot Vent/
Side Vent Front Centereront)  side Vent
( ) Foot Vent Vent ' )
(Rear)
206BE12

2-Way Flow Type
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BODY ELECTRICAL — AIR CONDITIONER

5. Air Outlets and Air Volume Rations

206BE13

187BE28

A ot Mod A B C D

Ir o Mode

o Center Vent Side Vent Foot Vent Defroster

2 FACE O Q _ _
187BE24

% BILEVEL O O O —

Wi FOOT — O Q O
187BE26

¥4 FOOT/DEF ot — O O O

@ DEF — O — O

The size of the circl€) indicates the proportion of air flow volume.
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B CONSTRUCTION AND OPERATION
1. Front Heater Control Panel

The push button type heater control panel is used.
A rear defogger switch with timer (approx. 15 minutes) and a rear cooler switch have been provided on
this control panel for ease of operation.

Rear Cooler Switch
fNMnh: fAr | L{[) hﬂ()(jfal)

‘Rear Defogger Switch

206BE14

2. Rear Cooler Blower Switch

The rear cooler blower switch has been provided at the blower outlet for the second seat. This s
4 blower speeds.

4 )

REAR COOLER
OFF LO « =« H &

(@D

N\ /

206BE15
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3. Rear Heater Switch

The rear heater switch has been provided on the
instrument panel. This switch has 2 blower speeds:
LO and HI.

LHD Model 206815

4. Front Air Conditioner and Heater Unit
General

® A semi-center location air conditioner and heater unit, in which the multi tank type evaporator and
straight flow heater core are placed in the vehicle’s longitudinal direction, has been adopted. As a result,
air conditioner and heater unit has been made more compact and lightweight than that of the previous
model.

® A 2-way flow type air conditioner and heater unit that excels in heating and demisting performance has
been provided on the 1CD-FTV engine model for Europe, and on the 1AZ-FE engine LHD model for
Europe with cold area specification.
This unit, which introduces external air and internal air simultaneously, discharges warm internal air to
the footwell area, and the fresh, dry external air to the upper area. Thus, it realizes both excellent heating
performance and demisting performance

Fresh, Dry External Air to
the Upper Area

External Air

T, —

Warm Internal Air to the
Footwall Area

206BE17
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2-Way Flow Unit

® A partition plate divides the inside of the air conditioner unit into two parts, the external air passage,
and the internal air passage. Thus, by controlling the external and internal air door separately, the
external air and internal air are introduced into the cabin in the following three modes: bi-level
fresh-air mode, recirculation mode, and bi-level fresh-air/recirculation (2-way flow) mode. In the
bi-level fresh-air/recirculation mode, the partition door is closed to prevent the external air and the
internal air from intermixing.

DEF
Internal
External Alr\/ Air ﬁ
Internal E
and ‘T’S_L
External ) Mode Door
Door A/
Internal \ I:>
Air » | ?
=)
i |‘ |:> External Air
Evaporator
P Air Mix Door Heater FOOT » Internal Air
Core and
Rr FOOT 181BE38

BE

e When all the conditions listed below are met, the external air door, internal air door, and p
door which are controlled by the air conditioner amplifire, are switched to the bi-level fresh-air/recir-
culation mode.

a) Flesh-air mode in the selected state
b) Temperature control switch in the MAX HOT state
c) Mode select switch in either FOOT or FOOT/DEF state

HEATER CORE
1) General

A compact, lightweight, and highly efficient
straight flow (full-path flow) aluminum heater ¢
core has been adopted. \

)

152BE21
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Three PTC (Positive Temperature Coefficient) heaters have been provided on the LHD model for Europe
with the cold area specification in order to improve heater performance. The heaters have been built
into the heater core.

; \7 PTC Heaters

Insulation Film

181BE14

Electrode
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2) Wiring Diagram

Alternator

:
2]
A\

Ambient
Heater Panel Temp. T
‘ Sensor Battery 1

I
LO\H

]
Amplifier Y
PTC

I Amplifier

SWltch é]
\

Combination
Meter

Crankshaft
Position —|_>

=

Sensor

Water Temp. Engine ECU

Sensor >

747' 777 777

PTC Heaters

206BE18

1AZ-FE Engine

Alternator

Heater Panel Atmospheric
¢ Temp. SensofBattery

4

S
Lo
°o_ AT g

"
Amplifier

Combinati :

Nﬁ;grlnalon __w %

Crankshaft Engine ECU

:
2]
B\

g

Position (PTC Amplifier)
Sensor

Water Temp.

Sensor >

777 M 777
PTC Heaters

206BE19

1CD-FTV Engine
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3) PTC Heater Operating Condition

The ON/OFF function of the PTC heater is controlled by the PTC amplifier in accordance with the water
temperature, ambient temperature, engine speed, temperature setting, and the electrical load (alternator
power ratio).

However, on the 1CD-FTV engine model, the PTC amplifier is built into the engine ECU. For example,
with water temperature, the number of PTC heater operation varies as shown in the graph below.

Number of PTC
Heater Operation

34 —r——
ti v
2 - R
$! \
1 - - o -

! \

65 70 75 80  85°C)

Water Temp. 181BE16

Furthermore, the number of PTC heater operation is controlled in a complex manner in accordance with

the ambient temperature, engine speed, temperature setting, and the electrical load (alternator power
ratio).

Evaporator

By placing the tanks at the top and the bottom of the evaporator unit and by adopting an inner fin construc-
tion, the heat exchanging efficiency has been improved and the evaporator unit's temperature distribution
has been made more uniform. As aresult, it has become possible to realize a thinner evaporator construction.
Furthermore, the evaporator body has been coated with a type of resin that contains an antibacterial agent
in order to minimize the source of foul odor and the propagation of bacteria.

Antibacterial Agent

62
ce Nylon Layer
Chromate
Layer
Aluminum
Matrix
g2 |
@2

Inner Fin

163BE17
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5. Condenser

® This condenser has adopted the sub-cool cycle for its cooling cycle system to improve the heat exchanging
efficiency.

e A multi-flow condenser and a gas-liquid separator (modulator) have been integrated.

e The multi-flow condenser consists of two cooling portions: the condensing portion and the super-cooling
portion.

Multi-Flow Condenser Condensing Portion
Modulator “© [ 9 [ T®©
‘jo Gaseous
1 Refrigerant
< e —
: P ° Liquid
% %//} Je> Refrigerant
= : —
Super-Cooling Portion 199BE402

6. Clean Air Filter

A clean air filter that excels in removing pollen and dust is standard equipment.
This filter, which cleans the air in the cabin, is made of polyester. Thus, it can be disposed of easily as
a combustible material, a feature that is provided in consideration of the environment.

Clean Air Filter

206BE40

Destination Replacement Interval

Europe and | Normal: 30,000 km (18,000 mile)
Australia Dusty Road: 15,000 km (9,000 mile)

General Normal: 30,000 km (18,000 mile)
Countries | Severe: 15,000 km (9,000 mile)
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ACCESSORIES

B POWER WINDOW SYSTEM
1. General

The control of the this system is effected by the power window master switch.

This system establishes communication between the power window master switch and the power window
switches of the individual doors. It effects control through the ECU that is built into the master switch,
which determines the conditions of the switches.

: Power
Power Window .
Body ECU — ™| Master Switch \'\/AVg:g?W

Communication

Y Y *
O O O O
(S:Ol'Jtrtﬁsy \ \ \) \ Front Passenger Rear Right Rear Left
witc Power Window Power Window Power Window
Switch Switch Switch
Y Y +
777 77T 77T 7T
Power Power Power
Window Window Window
Motor Motor Motor

206BE20

2. Layout of Component

] Power Window Motor
Power Window
Master Switch

Power Window Switch

Body ECU

Courtesy Switch

AN
P n ad
. N — =)
Power Window /A —~—
Motor

206BE21

Courtesy Switch
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BE-25

3. Function

The power window system has the following functions.

Function

Outline

All-door one-touch auto
up-and-down Function

The “all-door one-touch auto up-and-down” function enables
window of any door to be fully opened or closed at a touch of th
power window switches.

the
b all

Remote Control Function

The up and down operations of the front passenger window and the
rear windows can be controlled by operating the power window mas-

ter switch.

Key-off Operation
Function

The door key-off operation function makes it possible to operatg the
power window for approximately 43 seconds after the ignitjon

switch is turned to the ACC or LOCK position, if the any door is
opened.

not

Jam Protection Function

A “jam protection” function automatically stops the power wind
and movesitdownwardifaforeign objectgetsjammedinthewin
during one-touch auto-up operation.

hW
How
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B DOOR LOCK CONTROL SYSTEM
1. General

® This system is controlled by the body ECU. The body ECU outputs signals to the respective door lock
motors.

e For improved theft deterrence performance, a double locking system is standard equipment on the RHD
models for Europe. Double locking system is controlled by the double lock ECU. This ECU communica-
tion with the body ECU.

Unlock Warning >
Switch

Key Lock Switch |—m
Body ECU o Door
W /] |G (@] || ek
Manual Door | g
Lock Switch D =) RR RL

Courtesy Switch [—# 206BE22

without Double Locking

Unlock Warning | g !
Switch r T
Double
O (W) [O) (W) woc
Motor
Key Lock Switch | Communication|  poyble

|| Lock —0/077

ECU
Oj7 Double Lock
Motor Position
Manual Door > —0/077

Lock Switch Switch
Body ECU -

Wireless Door | g
Lock Receiver

Courtesy Switch [~ CND C:/ C'VD 0/ <M> O(/ CM) (O/ E(?(?kr

Motor

206BE23

with Double Locking
(RHD Models for Europe)



BODY ELECTRICAL — ACCESSORIES BE-27

2. Layout of Component

Unlock Warning Switch

Double Lock ECU*

Body ECU

Door Lock Assembly
e Door Lock Motor
* Unlock Detection Switch*
* Double Lock Motor*

Door Lock Assembly * Double Lock Motor Position Switch*
* Door Lock Motor
* Key Lock Switch
* Unlock Detection Switch

* Double Lock Motor*

* Double Lock Motor Position Switch*

Courtesy oo Lock A o

Switch oor Lock Assembly
e Door Lock Motor BE
e Unlock Detection Switch*

* Double Lock Motor*

* Double Lock Motor
Position Switch*

)

(A Courtesy

) Switch

Courtesy Switch

Door Lock Assembly
* Door Lock Motor —

* Unlock Detection Switch*
* Double Lock Motor* Double Lock Motor

* Double Lock Motor Position Switch*

Courtesy Switch ~ Wireless Door Lock Receiver

*: with Double Locking System (on the RHD Models for Europe)
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3. Function

The door lock control system has the following functions.

Function Outline

This function, which is linked with the driver door key cylinder, gan
lock or unlock all the doors when a lock or unlock operation is| ef-
fected.

Key-linked lock and
unlock function*

Provided that the key is inserted in the ignition key cylinder and the
driver’s door is open, an attempt to lock the door will cause allthe
doors to unlock.

Key confine prevention
function

When alock operation is effected through wireless door lock remote
control, this function prohibits the driver’s door lock switches from
becoming unlocked.

Manual unlock
prohibition function

The function which enables the driver to unlock the driver’s dooy by

One-motion pulling the driver’s door inside knob.

* The double locking system also prevents the doors from being
opened through the operation of the inside door knobs. Thug, the
doors cannot be opened either from the inside or the outside ¢f the
vehicle.

Double lock function * To lock the doors with this system, pressing the transmitter’s
LOCK switch, then pressing itagain within 5 seconds activateg the
double locking system.

* However, as an emergency unlocking maneuver, only the drivyer’s
door can be unlocked with a key.

*: This function is not available for the model with double locking system.

CAUTION

Never activate the double locking system when there are people in the vehicle because the doors cannot
be opened from the inside of the vehicle.
If locking the doors by accident, press “Unlock” button of the transmitter.
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B ELECTRONIC BACK DOOR OUTSIDE HANDLE SYSTEM
1. General

This system is provided with a switch on the back door outside handle to unlock the back door electrically.
Along with the adoption of this system, the key cylinder and the opener for the back door have been discontin-
ued.

An emergency lever has been provided in case the system does not operate due to a discharged batte
or other malfunctions.

This system activates when the following two conditions are met:

® \ehicle speed is 5 km/h less than.

® An unlock signal is input into the body ECU from the respective doors in accordance with the wireless
door lock remote control, key, or door lock control.

Combination Metel
———————— ———— ]
Vehicle Speed Signal

Back Door »
Open Switch
Wireless Door Back Door
. F————— ————— |
Lock Receiver Body ECU Lock Motor

Manual Door »
Lock Switch

206BE25
Key Lock Switch fF——®

2. Layout of Component

Emergency Lever
Back Door Handle

Combination Meter « Back Door Open Switch

Cover

Body ECU Only for Model
o, with Double
Locking Syste

Back Door Lock
e Back Door Lock Motor 206BE26
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B WIRELESS DOOR LOCK REMOTE CONTROL

1. General

This system is a convenient system for locking and unlocking all the doors, at a distance.
This system is standard equipment in the Avensis Verso/Picnic.

® |n this system, the wireless door control receiver performs the code identification process and the body
ECU effects the door lock control. Serial data link is provided for communication between the wireless
door lock receiver and the body ECU.

® A key-integrated, two-button (lock, unlock) type transmitter has been adopted.

e A rolling code system, in which the signal configuration changes each time when a signal is transmitted
by the transmitter, has been adopted.

Unlock Warning » —»  Wireless Door
Switch l4—— Lock Receiver
b » Turn Signal

Flasher Relay

Door Lock
Motor M (M) (M) (M) Body ECU

! —®  Interior Light

Courtesy Switch [—# —m= Key lllumination

2. Layout of Component

Turn Signal Flasher Relay (RHD)

Turn Signal
Flasher Relay

Door Lock Assembly
* Door Lock Motor

Door Lock Assembly
* Door Lock Motor

Wireless Door Lock Receiver

LHD Model 206BE28

Service Tip

In case of making new ignition key due to the loss of it, it is necessary to register recognition| code.
Refer to the Avensis Verso/Picnic Chassis & Body Repair Manual (Pub. No. RM864E).
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3. Transmitter

This transmitter is equipped with an LED display function to monitor the condition of the battery. Further-
more, its construction allows the key molded portion and the transmitter body to be separated completely
for improved serviceability.

Door Unlock
Switch
> Door Unlock

Door Lock Switch
@2 -
Door Lock Switch
Switch D
o |

/
LED @ {

LED Front View Side View

Transmitter
Body

/

181BE25

Front Side Reverse Side Transmitter Body

4. Function

The wireless door lock remote control system in the Avensis Verso/Picnic has the following func

Function Outline

All Doors Lock or Unlock | Pressing the door lock switch or the door unlock switch locks off un-
Operation locks all the doors.

If none of the doors are opened within approximately 30 seconds af-
Automatic Lock Function | ter they are unlocked by the wireless door lock remote control, a|l the
doors are locked again automatically.

The front and rear interior lights and ignition switch light turns on at
the same time the doors are unlocked by a transmitter switch opera-
tion.

[lluminated Entry
Function

The hazard light is flashed once when locking, and the hazard [light
Answer Back Function is flashed twice when unlocking, to inform that the operation |has
been completed.

Whenanignitionkeyisintheignition key cylinder orany of the doors
is not closed completely, the wireless door lock remote contrpl is
temporarily cancelled to prevent misoperation. However, unlockcan
be operated when with any door opened.

Transmitter Switch
Misoperation Prevention
Function

Security Function Send an operation signal as a rolling code.

If no changes occur in the lock condition when the door lock swlitch
Repeat Function is pressed once, this function causes the body ECU to output g4 lock
signal once again.

Transmitter Recognition | Enablestheregistering (writing and storing) of 4 types of transmjtter
Code Registration recognition codeinthe EEPROM thatis contained inthe door control
Function receiver.




BE-32 BODY ELECTRICAL — ACCESSORIES

B ENGINE IMMOBILISER SYSTEM

1. General

® The engine immobiliaser system is a theft-deterrent system that disables the engine from starting through
the use of the ignition key with an ID code that matches the code that is the pre-registered in the vehicle.

® This system adopts a transponder system which uses a transponder chip embedded in the grip of the
ignition key. When the coil located around the ignition key cylinder receives the ID code signal transmitted
by the transponder chip, the transponder key ECU determines whether or not the ID code matches the
code stored in the transponder key ECU.
However, on the 1AZ-FE engine model, the transponder key ECU is included in the engine ECU.

Transponder Chip

Key
Cylinder

Transponder Key Amplifier
with Key Coil

Engine
ECU

Spark Plug

N
x

Indicator
Light

Combination Meter

1AZ-FE Engine

Transponder Chip

Key
Cylinder

Injector

>afff]

206BE29

EDU

Transponder Key Amplifier
with Key Caoll

Engine

Transpondet—| ||

Key ECU ECU
Indicator

®

Light

Combination Meter

1CD-FTV Engine

‘% Injector

206BE30
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2. Layout of Component

The major function parts of the engine immobiliser system are shown below.

Transponder Key ECU
(1CD-FTV Engine)

Engine ECU

Key Cylinder
* Transponder Key Coil
* Transponder Key Amplifier

206BE43

LHD Model
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B THEFT DETERRENT SYSTEM
1. General

® This system is optional equipment on the RHD models for Europe.

® The theft deterrent system uses the door lock control system components and some other parts. When
somebody attempts to forcibly enter the vehicle or open the engine hood or back door without a key,
or when the battery terminals are removed and reconnected, the theft deterrent system sounds the vehicle’s
horn and self power siren and flashes the hazard lights, and turn on the interior light for approx. 27.5
seconds. to alert.

® The control of this system is effected by the theft deterrent ECU.

® The warning specifications of the this system are listed below.

Interior Light [lluminates
Hazard Light Flashing
Warning.Mashad Vehicle Horn Sounds a warning at approx. 0.25 sec. cycles

Sounds a warning at the cycle of the
self-power siren itself

Door Lock Motor Locking
Warning Time Approx. 27.5 sec.

Self Power Siren

—w Interior Light

Wireless D_oor
Lock Receiver

Body ECU > Door Lock

Motor
Door Lock
Courtesy > ,
Turn Signal
™ Flasher Relay
i Communication
| \R/’etricle Horn
Engine Hood elay
Courtesy Switch
| Self Power
C/C Theft Siren
;J7_ Deterrent
ECU
- )
Engine ECU
é Indicator

206BE31
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2. Layout of Component

Vehicle Horn Relay

Engine Hood
Courtesy Switc

J

Self Power

206BE38
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3. System Operation

Basic Operation

This system activates as described in the diagram below when one of items takes place in the respective
state.

> Disarmed State

3

Condition (3) ' Condition (1)

Armed Preparation State

Condition (5) | Condition (2)
- Armed State

Condition (6) | | Condition (4)
- Armed State
Condition (5) 1878540
Condition Item
(1) When the doors, engine hood, and back door are all closed, the wireless dopr lock

remote control system is used to lock all doors.

2) When the doors, engine hood, and back door are all closed and locked, and 30 se-
conds have elapsed.

* When one of the doors, engine hood, or back door is changed from “close” to
“Open”.

3) * Whenoneofthedoors, engine hood, orback doorischanged from “lock” tq
lock”.

* When the ignition key is inserted in the key cylinder.

* When a terminal is disconnected from the battery and re-connected.

un-

* Any door, engine hood, or back door is opend.
* Theignition key or the wireless door lock remote control system other than the
transmitter is used for unlocking.
4) * The engine hood is opened.
* Aterminalis disconnected from the battery and re-connected.
However, the self power siren will sound by the built-in battery at the samejtime
when the battery is removed.
* The wiring harness is directly connected as if to turn the ignition switch QN.

The transmitter of the wireless door lock remote control system is used to upnlock
() the doors.

(6) After approximately 27.5 seconds of the alarm time have elapsed.
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B SRS AIRBAG SYSTEM

1.

General

The SRS (Supplement Restraint System) airbags are standard equipment for the driver and front passeng
seats. The SRS airbags help to reduce injuries mainly to the driver’s or front passenger’s head or ches
in the event of a frontal impact collision as supplements to the seat belts.

This system is a 3-sensor type airbag system to detect the impact during a front collision using the airbag
sensor assembly and two front airbag sensor assemblies, and to make the airbag system and seat b
pretensioner operate as well.

The SRS side and curtain shield airbags are optional equipment for the driver and front passenger seat:
The SRS side and curtain shield airbags have been designed to help reducing the impact energy the
is transmitted to the driver and front passenger in the event of a side collision.

In a side collision, side and curtain shield airbag sensor assembly detects a shock and deploys the sid
and curtain shield airbags, if the side-to-side shock is greater than a specified value.

This system has adopted a fuel cut control that stops the fuel pump when the airbag is deployed at the
front or side collision.

The diagnosis system of the SRS airbag has adopted the M-OBD (Multiplex On-Board Diagnosis).

The method for clearing (using service wire) the DTCs (Diagnosis Trouble Codes) has been changed.

P Wiring Diagram «

Front Passenger ? ? Driver Airbag
Airbag Assembly Assembly

S ?

Seat Belt Seat Belt
Pretensione < > Pretensioner
Side Airbag < > Side Airbag
Assembly Assembly
Curtain Shield . Curtain Shield
- Airbag :
Airbag Assemblyf < Sensor > Airbag Assembly
Assembly
Front Airbag | 1| Front Airbag
Sensor Assembly \ / | Sensor Assembly
Side and Side and
Curtain Shield Curtain Shield
Airbag Sensor Airbag Sensor
Assembly Assembly

SRS Warning Light %

Combination |— DLC3
Meter -

206BE32
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2. System Operation

P Front Airbag Operation <

s Ll IVAY

Front Airbag
Sensor Assembl

v

Collision Impact

P> Side Airbag Operation «

Airbag Sensor
Assembly

¢ Driver and Front

- Passenger Airbag

¢ Seat Belt
Pretensioner

Side and
curtain shield
Airbag
Sensor
Assembly

Collision

Impact

Engine
) | ECU

Airbag

Sensor
Assembly

Curtain Shiel
Airbag

Side Airbag

Engine ECU

206BE33

206BE34
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3. Layout of Component

SRS Airbag Warning Light

Front Passenger Airbag Assembly

IR

Driver Airbag Assembly

Airbag Sensor Assembly

Front Airbag Sensor Assembly

Curtain Shield Airbag Assembly

Front Airbag Side Airbag Assembly

Sensor Assembly

Side and Curtain
Shield Airbag
Sensor Assembly

Side Airbag
Assembly

Side and Curtain
Shield Airbag Assembly

206BE45
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4. SRS Curtain Shield Airbag

The inflation for this SRS curtain shield airbag is enclosed in the diffuser pipe and located in the roof side
rail.

=P : Compressive Gas

206BE35

5. Diagnosis System

M-OBD (Multiplex On-Board Diagnosis) can output 5-digit DTCs (Diagnostic Trouble Codes) to the hand-
held tester. For details on the DTC chart, refer to the Avensis Verso/Picnic Chassis & Body Repair Manual
(Pub. No. RM864E).

In addition, the following changes have been made:

® The check connector has been discontinued, and a DLC3 has been newly provided.

® The method for outputting and clearing the DTCs have been changed.
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~— Service Tip
DTC Output and Clear (Using not hand-held tester)

1.

. Past troubles codes output:

Present Troubles Codes output:
a) Turn the ignition switch to the ON position and wait for approx. 20 seconds.

b) Using SST, connect the terminals Tc and CG of the DLC3.
SST 09843-18040

NOTICE:
Pay due attention to the terminal connecting position to avoid malfunction.

¢) Read the 2-digit DTC as indicated by the number of times the SRS warning light blink

a) Using SST, connect the terminals Tc and CG of the DLC3.
SST 09843-18040

b) Turn the ignition switch to the ON position and wait for approx. 20 seconds.

NOTICE:
Pay due attention to the terminal connecting position to avoid malfunction.

c) Read the 2-digit DTC as indicated by the number of times the SRS warning light blink

SRS Warning Light

[ZzEggeeg] J

DLC3

206BE39

v

1)
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3. DTC clear: (Present and past trouble codes)

The DTCs are cleared by opening and shorting the Tc and CG (or ground) terminals of the

in accordance with the timing chart shown below.

(a) (b) (c) (d) (e) (b) (c) (d)(f)
Open | — L —
Tc Terminal | | i | Lo
shor i ) N [ R
: | | | 1 | o (g)
Turn : I L | ' Mt i
Light OFF —l -
Condition '
Turn ——|
! DTC13 ! Normal Code
" DTC Output Function '
206BE36
Required Tolerance Description
Value
The length of time from when the DTC output stafts
(@) Max. 10 sec. - until the system transfers to the clearance judgmner
mode.
The length of the time from when the change of thg T
(b) 3.0 sec. 10 % terminal from short to open has been recognized,|ur
til the SRS warning light turn ON.
The length of time from when the SRS warning light
(© 3.0 sec. 2.0 sec. turn ON, until the change of the Tc terminal from
open to short has been recognized.
Thelength oftime from when the change ofthe Tc{er
(d) 3.0 sec. 10 % minal from open to short has been recognized, unt
the SRS warning light turns OFF.
The length of time from when the SRS warning light
(e) 3.0 sec. 2.0 sec. turn OFF, until the change of the Tc terminal frdgm
short to open has been recognized.
_ The length of time for executing the clearing pf
() Max. 1.0 sec. DTCs.
(9) 0.25 sec. 10 % The length of time the normal code is output.

DTC Output and Clear (Using hand-held tester)
1. Hook up the hand-held tester to the DLC3.
2. Read the DTCs by following the prompt on the tester screen.

3. Clear the DTCs by following the prompt on the tester screen.

Please refer to the hand-held tester operator’s manual for further details.

DLC3

it

)
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Bl SEAT HEATER

This system is optimal equipment on the LHD mod-
els for Europe.

The seat heater system improves the comfort of the
driver and the front passenger in a cold weather b
heating the surface of the seats.

It is a 2-mode control type that provides a switch.}D

AN

206BE37

B OUTSIDE REAR VIEW MIRROR SYSTEM

This system is enables mirror angle to be adjusted by a switch operation is provided.

Also, an internal heater that operates in conjunction with the rear window defogger is optional equy
on the RHD model for Europe, and on the LHD model for Europe with the cold area specificati
The rear window defogger is controlled by the front heater control panel.

HTWIN MOON ROOF SYSTEM

This system is optional equipment on all the models.
Twin moon roof consists of a manual tilt-up type front moon roof and a power sliding type rear moon roof.

B HEADLIGHT CLEANER

This system is optional equipment on some of the LHD models for Europe.
The headlight cleaner sprays windshield washer fluid onto the headlights to clean the lens.
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BODY

BODY STRUCTURE
BLIGHTWEIGHT AND HIGH RIGID BODY
1. High Strength Sheet Steel

High strength sheet steel has been used in order to ensure body rigidity and realize a lightweight body.

: High Strength Sheet Steel

206BO01
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2. Body Shell

® The thickness of the upper sheet steel of the quarter pillar reinforcement has been increased to improve
body rigidity.

® The rear pillar reinforcement has adopted a three-way split construction, and by increasing thickness
of only the upper and lower sheet steel, both weight reduction and high rigidity have been realized.

® Gusset has been placed on the right side quarter wheel housing to ensure body rigidity.

® A plate has been provided in the rocker area to ensure body rigidity.

Quarter Piller
Reinforcemen

Plate

i Rear Pillar
Reinforcement

A — A Cross Section 2068002
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B SAFETY FEATURES
1. General

The impact absorbing structure of the new Avensis Verso/Picnic can effectively help absorb the energy
of impact in the event of a front, side, or rear collision. This structure also realizes high-performance occu-
pant protection through the use of reinforcements and members that help to minimize cabin deformation.

2. Impact Absorbing Structure for Frontal Collision

® The right and left side members are joined by a cross member, and the rear ends of the side members

are connected to the rocker, thus creating a structure that absorbs the impact by dissipating the energy
to both sides.

e Differential-thickness sheet steel is used at the front end of the front side members. The thinner front
portion and the thicker rear portion enable the front end of the side members to collapse efficiently in
order to effectively absorb the impact energy.

e Reinforcement has been established in the rocker area to ensure body rigidity.

® Reinforcement has been provided in the front area of the roof to help minimize cabin deformation.

Cross Member

Front Impact
Energy

Front Side Member 2068003
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3. Impact Absorbing Structure for Rear Collision

e Differential-thickness sheet steel is used at the rear end of the rear side members and rear side memb:
plates. The thicker front portion and the thinner rear portion enable the rear end of the side members
and rear side member plates to collapse efficiently in order to effectively absorb the impact energy.

® Two cross members have been provided at the rear side members to prevent the side members fror
opening outward during a collision, thus helping to minimize cabin deformation.

Rear Side Member Plate

(Rear Sid
Member

206BO04

4. Impact Absorbing Structure for Side Collision

® A cross member has been provided directly below the center pillar to dissipate the impact energy.

® The thickness of the upper sheet steel of the center pillar reinforcement has been increased to increas
body rigidity.

Center Pillar

Side Impact
Protection Beam

Side Impact
Energy

de Impact
Protection Beam 206005
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® A Head Impact Protection Structure has been adopted. With this type of structure, if the occupant’s
head hits against the roof side rail and pillar in reaction to a collision, the Energy Absorbing Rib of
the roof side rail and pillar collapses to help reduce the impact.

Head Impact Protection
" Structure Area

=

Energy Absorbing Rib

A — A Cross Section B — B Cross Section

206BO06
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B RUST-RESISTANT BODY
1. General

Rust-resistant performance is enhanced by extensive use of anti-corrosion sheet steel, as well as by a
anti-corrosion treatment which includes the application of anti-rust wax, sealer and anti- chipping paint
to easily corroded parts such as the hood, doors and rocker panels.

2. Anti-Corrosion Sheet Steel

Anti-corrosion sheet steel is used in all areas other than the roof and interior parts.

Anti-Corrosion Sheet Steel

206BO07

3. Wax and Sealer

To improve rust-resisting performance, anti-rust wax is applied to the hemmed portions of the hood and
the doors, as well as to the areas where the door hinges are attached. In addition, sealer is applied to tt
hemmed portions and edges of the panels.
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4. Under Coat

PVC (Polyvinyl Chloride) is applied to the underside of the body, inside the rear wheel housings, and
other parts that are susceptible to stone chipping damage, thus improving the rust-resisting performance

of these areas.

|

L

e . Edge Seal

5 - PVC Coating Area
" (Thick Coating)

: PVC Coating Area

IR
=

L

L

i

L

5. Anti-Chipping Application

206BO08

Anti-chipping paint is applied to the front and rear wheel arches and the rocker panel area to protect them
from stone chipping. In addition, soft-chip primer and urethane chipping paint are applied to the front
hood area and lower door panel area for European models only.

Soft Chip Primer
[T : Anti-Chipping Paint

B . Urethane Chipping Paint

206BO09
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B LOW VIBRATION AND LOW NOISE BODY

1. General

An effective application of vibration damping and noise suppressant materials reduces engine and road
noise.

2. Sound Absorbing and Vibration Damping Materials

® Asphalt sheet is used to reduce road noise.

® Formed seal material and urethane molding form are applied onto the roof panel and pillars to reduce
wind and road noise.

® Sandwich panels are used in the rear wheel housings to reduce road noise, sand splashing sound, at
water splashing sound.

® A dash panel inner silencer with a cover made of high-density sheet that excels in sound insulation and
consisting of wave felt have been adopted to reduce engine and road noise.

Formed Seal Material ] . Asphalt Sheet m

A\ Urethane Molding Form
Dash Panel Inner Silencer /‘4/‘
A2

A3

Sandwich Panel

Wave Felt

High-Density Sheet

A — A Cross Section 2068010
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e \With the establishment of a dash panel cross member and dash panel reinforcement, the vibration of
the dash panel section is restrained.

‘ Dash Panel Reinforcement
— T 0 \\’/Z
) Yovars

Dash Panel
Cross Member

206BO11
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3. Weather Strip

® Two layers of inner weather strips are used on the front and rear doors to improve their sound insulation
performance.

® A lip has been provided between the rear of the front side glass and the door mirror to reduce wind
noise.

Door Glass Inner Weather Strip Door Glass Inner Weather

Rip

A — A Cross Section B — B Cross Section

ﬁ_

C — C Cross Section 2068012
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ENHANCEMENT OF PRODUCT APPEAL

B No.1 REAR SEAT
® ISO-FIX*1 bar for securing child seats have been provided.

® On Australia models, three CRS (Child Restraint System) tether anchor brackets for securing a child
seat have been provided.

*1: A method for securing child seats in compliance with ISO (International Organization for Standardiza-
tion) standards.

CRS Tether Anchor Bracket

206BO14 206BO15

Europe Model Australia Model

Bl SEAT BELT

1. General

Seat belts are provided with the functions listed below.

Australia and

Item Europe Model General Countries Models

e 3-PointELR%
e Electrical Sensing Type Seat

Front Seats Belt Pretensioner A
* Seat Belt Force Limiter
No.1 Rear Center 3-Point ELR and ALR? —
Seats Outer 3-Point ELR and ALR 2-Point NR®
No.2 Rear Seats 3-Point ELR —

*1: Emergency Locking Retractor
*2: Automatic Locking Retractor
*3: Non Retractor
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BO-13

2. Pretensioner and Force Limiter

® |n accordance with the ignition signal from the airbag sensor assembly, the seat belt pretensioner activate:
simultaneously with the deployment of the SRS airbags for the driver and front passenger. However,
collisions occurring at certain speeds and angles may cause the seat belt pretensioners and SRS airba
not to operate all together.

® |n the beginning of a collision, the seat belt pretensioner instantly pulls up the seat belt, thus providing
the excellent belt’s effectiveness in restraining the occupant. When the impact of a collision causes
the tension of the seat belt applied to the occupant to reach a predetermined level, the force limiter restrain:
the tension, thus controlling the force applied to the occupant’s chest area.

L
1N

A\

Collision

Impact

Front Airbag
Sensor Assembly

1

-

Airbag Sensor
Assembly

Driver and Front
Passenger Airbags

Seat Belt Pretensioner

[*2)

196BO21
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Bl SPARE TIRE CARRIER

Because a storage space has been provided under the floor of the luggage compartment, the spare tire carrier
has been located under the left front seat. The spare tire carrier has been designed exclusively for a compact
spare tire.

Spare Tire Carrier

206BO16

\

Spare Tire
Carrier Bolt

206BO17

Service Tip
This carrier has been designed exclusively for a compact spare tire, and it cannot accommodate a ground
tire. After changing the tires, wrap the punctured tire with a wrapping sheet stored in the required tool
bag, and store it in the luggage compartment.
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CHASSIS — CLUTCH

CHASSIS

CLUTCH

B DESCRIPTION

® A clevis damper is used on all models and a clutch accumulator is used on 1CD-FTV engine models

to reduce the noise and vibration that is transmitted to the clutch pedal.

® The clutch master cylinder and the reservoir tank are provided separately to improve serviceability, and

the reservoir tank is also shared by the brake system.

i

-IE

(——&

Clevis Damper

LHD Model
206CH30
181CHO1
1AZ-FE Engine Model
P Specifications«
Item 1AZ-FE 1CD-FTV
Dry Type Single-
Type Plate Clutch —
Clutch Diaphragm Spring
Operation Hydraulic —
Clutdh Con Type DST*1 —
wiarover Size mm (in.) 236 (9.29) -
. . . 236x 150x 3.5
2
Clutch Disc Facing Size mm (in.) (9.29x 5.91x 0.14) —
Facing Area cra(in.2) 260 (40.2) —
Master@linder Type Conventional +—
(with Clevis Damper) | Cylinder Diameter mm (in.) 15.87 (0.62) —
Rl - Type Non-Adjustable +—
ease Cy Cylinder Diameter mm (in.) 20.64 (0.81) —
Clutch Accumulator | Size mm (in.) — 42.0 (1.65)
Stroke mm (in.) | 140+ 5 (5.51+ 0.20) | 145+ 5 (5.71+ 0.20)
I :
Clutch Pedal . RHD 54 —
LHD 5.48 +—

*1: DST (Diaphragm Spring Turnover)

*2: Quter Diametek Inner Diametek Thickness
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B MASTER CYLINDER

® The clutch master cylinder and the reservoir tank are provided separately, and the reservoir tank is alsc
shared by the brake system.
This reservoir tank has a partition plate that separates the fluid for the brake and clutch systems, only
the amount of fluid over a prescribed amount is shared.

e On the RHD model, the clutch master cylinder is installed on the engine compartment side of the dash
panel, and on the LHD model, it is installed in the cabin, above the clutch pedal bracket.

Reservoir Tank

Dash Panel

Clutch Reservoir Hose

Clutch Master Cylinder

206CHO1

RHD Model

Reservoir Tank Dash Panel

Clutch Master

: Cylinder
Clutch Reservoir Hose

206CHO02

LHD Model
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E355 AND E356 MANUAL TRANSAXLE

B DESCRIPTION

® The gear ratio of these transaxles has been optimized in accordance with the output characteristics of
the two type engines.

® These transaxles uses a triple-cone type synchromesh mechanism in the 1st gear and 2nd gear, and a
double-cone type synchromesh mechanism in the reverse gear.

181CHO04

P Specifications«

E355 E356

Item 1CD-FTV 1AZ-FE
1st 3.833 —
2nd 2.045 +—
» 3rd 1.333 —

Gear Ratr 4th 0.972 1.028
5th 0.775 +—
Reverse 3.583 —

Differential Gear Ratio 3.684 4.235
Oil Capacity Liters (US gts, Imp. gts 2.5(2.6,2.2) —
Oil Viscosity SAE 75W-90 —
Oil Grade API GL-3 —
Weight (Dry) kg 44 —
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B TRANSMISSION GEAR

1. General

e Atriple-cone type synchromesh mechanismis used in the 1st gear and 2nd gear to increase the synchroni:
er capacity. This helps to reduce the shifting effort and provide smoother shifting.

® A double-cone type synchromesh mechanism is used in the reverse gear to suppress gear engageme

noise.
5th Gear 2nd Gear
Double-Cone Type 4th Ge d Gear
Synchromesh €ar /' Reverse Gear
Mechanism 1st Gear

(For Reverse

Gear) H L

] ] _ 7«& Input Shaft

D — eI S
:Uf* Output Shaft
Triple-Cone Type ) Drive Gear
Synchromesh Mechanism (For Differential Ring Gear)

181CHO5

2. Construction and Operation

1st and 2nd Gear (Triple-Cone Type Synchromesh Mechanism)

The triple-cone type synchromesh mechanism consists of an outer ring, middle ring, inner ring and gear
piece, in addition to a clutch hub, shifting keys and a hub sleeve. The outer ring and inner ring, together
with the clutch hub, shifting keys and a hub sleeve, always turn in unison with the transmission output
shaft. The middle ring, together with the gear piece, always turns in unison with the transmission gear.
During shifting, the shifting keys push against the outer ring via the hub sleeve. As a result, friction is

generated between the three cones, comprised of the outer ring and middle ring, the middle ring and inne

ring, and the inner ring and gear piece, thus causing a synchronizing action and permitting the gear piece
and hub sleeve to engage smoothly.

Hub Sleeve Shift Fork

Outer Ring

Shifting Key
2nd Gear—|

1st Gear

1/ =N o

Inner Ring Middle Ring 181CHO6
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Reverse Gear (Double-Cone Type Synchromesh Mechanism)

When shifted to the reverse position, the hub sleeve is pushed to the left side (see illustration) thereby
pushing the pull ring to the left also. The pull ring pulls the inner ring to the left thereby synchronizing
the inner ring, middle ring and outer ring. The synchronizing action stops rotation of the input shaft of
the transmission for smoothly engagement of the reverse idle gear.

However, when the 5th synchronizer is activated, synchronization is achieved only by the middle and

outer rings.
Shift Fork
Hub Sleeve Outer Ring
Middle Ring
Pull Ring — 5th Gear

Inner Ring

181CHO07

B SHIFT AND SELECT MECHANISM

The shift feel has been improved through the adoption of the mass damper (Only 1AZ-FE Engine Model)
on the shift and select shaft, and a rolling type lock ball assembly.

Rolling Type Lock

Ball Assembly Mass-Damper

Lock Ball

181CHO08

1AZ-FE Engine Model
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Reverse Gear (Double-Cone Type Synchromesh Mechanism)

When shifted to the reverse position, the hub sleeve is pushed to the left side (see illustration) thereby
pushing the pull ring to the left also. The pull ring pulls the inner ring to the left thereby synchronizing
the inner ring, middle ring and outer ring. The synchronizing action stops rotation of the input shaft of
the transmission for smoothly engagement of the reverse idle gear.

However, when the 5th synchronizer is activated, synchronization is achieved only by the middle and

outer rings.
Shift Fork
Hub Sleeve Outer Ring
Middle Ring
Pull Ring — 5th Gear

Inner Ring

181CHO07

B SHIFT AND SELECT MECHANISM

The shift feel has been improved through the adoption of the mass damper (Only 1AZ-FE Engine Model)
on the shift and select shaft, and a rolling type lock ball assembly.

Rolling Type Lock

Ball Assembly Mass-Damper

Lock Ball

181CHO08

1AZ-FE Engine Model
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U241E AUTOMATIC TRANSAXLE

B DESCRIPTION

® The compact and high-capacity 4-speed U241E automatic transaxle [Super ECT (Electronically Con-
trolled Transaxle)] has been adopted.

® The ATF warmer has been newly adopted to improve fuel economy.
® The shift lock mechanism has been adopted on the models for Europe.
® The overdrive switch has been changed to the momentary type switch.

® The kick down switch has been adopted on the LHD models for Europe.

181CH09

P Specifications«

Item U241E

1st 3.943

2nd 2.197

Gear Ratio* 3rd 1.413

4th 1.020

Reverse 3.145

Differential Gear Ratio 3.120
Fluid Capacity Liters (US gts, Imp. gts) 8.6 (9.1, 7.6)
Fluid Type ATF Type T-IV

Weight (Dry) kg 82

* . Counter Gear Ratio Included
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B PLANETARY GEAR UNIT
1. General

The U241E automatic transaxle has adopted a new gear layout. In the new gear layout, the counter drive
and driven gears are placed in front of the front planetary gear and the under drive (U/D) planetary gear
unit is placed above the counter shaft. Furthermore, the force transmission method has been changed by
eliminating the brake and the one-way clutch. As a result, a torque capacity that accommodates the high
output engine has been attained, while realizing a compact gear unit.

Front Planetary Gear ]
B, Counter Drive Gear

Cy

Input Shaft

Under Drive (U/D)
Planetary Gear

Differential Drive Pinion

Counter Driven Gear |{JL

181CH10

P Specifications«

Torque Converter Stall Torque Ratio 1.8
C1 | Forward Clutch 4
C, | Direct Clutch 3
C3z | U/D Direct Clutch 3
3
5
3

The No. d*Dit
B;1 | 2nd Brake SeS

B, | 1st & Reverse Brake
B3 | U/D Brake

F1 | No. 1 One-Way Clutch 22

5 F, | U/D One-Way Clutch The No. d"Sprags 15
§ The No. of Sun Gear Teeth 43
2 Front Planetary Gear The No. of Pinion Gear Teeth 17
% The No. of Ring Gear Teeth 77
S The No. of Sun Gear Teeth 31
o Rear Planetary Gear The No. of Pinion Gear Teeth 19
The No. of Ring Gear Teeth 69

The No. of Sun Gear Teeth 32

U/D Planetary Gear The No. of Pinion Gear Teeth 26

The No. of Ring Gear Teeth 83

The No. of Drive Gear Teeth 50

Counter Gear

The No. of Driven Gear Teeth 51
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CH-9

2. Motive Power Transaxle

P Operating Conditions <

Shift Solenoid | Solenoid | Solenoid | Solenoid
Lever Gear Valve Valve Valve Valve C1|C |C3 By |By | Bs | F |
Position SL1 SL2 S4 DSL
P Park ON ON OFF OFF O
R Reverse, ON OFF OFF OFF O ORNO)
N Neutral ON ON OFF OFF O
1st ON ON OFF OFF O OO0 |0
b 2nd OFF ON OFF OFF O O O O
3rd OFF/ON* OFF OFF OFF/ION* | O | O O O
4th OFF/ON* OFF ON OFF/ON* | O | O | O
5 1st ON ON OFF OFF O ORNO;
2nd OFF ON OFF OFF O O O
L 1st ON ON OFF ON O OO0

*. Lock-up ON
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RANSAXLE

1) 1st Gear (D or 2 Position)

%{ Front Planetary Ge
va

Counter Drive Gear

Sun Ge

Intermediate Shaft

,,,,,,,,,, VA — I/ any;
Ef ot
\%/ Sun Gear
B4 U/D Planetary Gear

Counter Driven Gear

Counter Drive
Front Planetary Gear

2) 2nd Gear (D or 2 Position)

161ES09

Gear

ﬁ

,,,,,,

(
\

Intermediate Shaft

Differential
Drive Pinion

Ring Gear

Input Shaft

P—= Differential
- l <[6 .;’ Drive Pinion
| \C
Sun Gear _
£ [Bd U/D Planetary Gear Ring Gear

Counter Driven Gear

3) 3rd Gear (D Position)

161ES10

Counter Drive Gear

+ %y Front Planetary Gear

( v !

Sun Gear
U/D Planetary Gear
Counter D

I

riven Gear  j5iesin

Input Shaft

Sun Gex\>/lntermedlate Shaft
f : I \\ /

Differential
Drive Pinion

Ring Gear
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4) 4th Gear (D Position)

Counter Drive Gear

Front Planetary Gear
ﬁy o "
Input Shaft
</O\ z\(/\ /]

|| L=

‘ Intermediate Shaft

Differential
Drive Pinion

Sun Gear
A\ . U/D Planetary Gear
Counter Driven Gear
5) 1st Gear (L Position) 1616512

Counter Drive Gear

— Ring Gear

a Front Planetary Gear
-

Input Shaft

, ﬂ@\ e/
( WL (L0 L] ( - =
G .
Rear Planetary Gear Sun Ge Intermediate Shaft
§ < Differential
O < =t { | / /\ / Drive Pinion
A\ B3 sun Gear Ring Gear
U/D Planetary Gear
7 Counter Driven Gear 161513

6) Reverse Gear (R Position)

Counter Drive Gear
%ﬁ Front Planetary Gear

Input Shaft

Differential
Drive Pinion

[ {
<\</ % /

Sun Gear

/B U/D Planetary Gear /

Counter Driven Gear

— Ring Gear

181CH66
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B HYDRAULIC CONTROL SYSTEM
1. General

The hydraulic control system is composed of the oil pump, the valve body, the solenoid valves, the accumula-
tors, the clutches and brakes as well as the fluid passages which connected all of these components.
Based on the hydraulic pressure acting on the torque converter clutch, clutches and brakes in accordance
with the vehicle driving conditions.

@ : Hydraulic Pressure
- HYDRAULIC CONTROL SYSTEM- - - —-———— - — — — — — — - ]

I I- —_—_——— == = 1 | — : Electric Signal
. - |
I - VALVE BODY -———-——-— - —--- ”
' | | |
| | |
| o | Hydr. Fluid Passage n !
I | oILPUMP IIII//// Pressurem Switching & Hydr. 7 @l CLUTCH & BRAKE m Planetary Gear Unit*;
| | Control Pressure Control || !
I 9 |
| : ?i : |
e e === A !
_____________ 1 1 : /V% Torque Converter Clutnih
SOLENOID VALVES | I I
' \_ - _—__—_. |
b o e e e e e e e e e e e e e o ——— o

206CH22

2. Valve Body

The valve body has a two-stage construction. Also, a compact, lightweight, and highly rigid valve body
has been realized. All the solenoid valves are installed in the lower valve body.

Solenoid Valve SL1 Solenoid Valve SLT
Upper Valve Body

%\ Fluid Temperature

Sensor

Solenoid lé%v&lir Valve

Valve S4

Solenoid Valve SL2

181CH111
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B ELECTRONIC CONTROL SYSTEM

1. Construction

The configuration of the electronic control system in the U214E automatic transaxle is as shown in the

following chart.

SENSORS
CRANKSHAFT POSITION NE
SENSOR
THW
WATER TEMP. SENSOR |~
VTA

| THROTTLE POSITION SENSOR——>

NSW
. NEUTRAL START SWITCH | ="~

KD
| KICKDOWN SWITCH* |~
| VEHICLE SPEED SENSOR |

SPD
| COMBINATION METER T

COUNTER GEAR SPEED NC
SENSOR

INPUT TURBINE SPEED NT
SENSOR

STP

}—>

| STOP LIGHT SWITCH

THO
| FLUID TEMPERATURE SENSOR————~

TRANSMISSION CONTROL
SWITCH
(OVERDRIVE SWITCH)

ODMS

Engine

ECT
ECU

SL1

ACTUATORS

SL2

SOLENOID VALVE SL1

SLT

SOLENOID VALVE SL2

S4

SOLENOID VALVE SLT

DSL

SOLENOID VALVE S4

y

SOLENOID VALVE DSL

ODLP

CHECK ENGINE WARNING
LIGHT

SIL

y

O/D OFF INDICATOR LIGHT

*: Only for the European LHD Models.

TC

DATA LINK CONNECTOR 3

CH-13
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2. Layout of Components

Counter Gear

Speed Sensor Input Turbine

Speed Sensor

Solenoid Valve
SL1

Solenoid Valve SLT

Solenoid Valve AR Fluid Temperature Sensor
DSL —

~ __ Solenoid Valve S4
Neutral ——

Start Switch Solenoid Valve SL2

206CHO3

Transmission Control Switch
(Overdrive Switch)

Data Link Engine &
Connector 3

ECT ECU

Stop Light
Switch

Kick Down
Switch*

206CHO4

< D
O==
- —— 0

<SHE:

Check Engine O/D OFF
Warning Light Indicator Light

*: Only for the European LHD Models

206CHO5
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3. Solenoid Valve

Solenoid Valve SL1, SL2, and SLT

In order to provide a hydraulic pressure that is proportion to current that flows to the solenoid coil, the
solenoid valve SL1, SL2 and SLT linearly controls the line pressure and clutch and brake engagement
pressure based on the signals it receives from the engine & ECT ECU.

Solenoid Valve Function

* B, brake pressure control

SL1
e Lock-up clutch pressure control

SL2 C> clutch pressure control
* Line pressure control

SLT
e Secondary pressure control

Sleeve Solenoid Coil

Hydraulic -
Pressure |-
T L
| ] | |
— Current
161ES22
Solenoid Valve S4 and DSL
Solenoid Valve Type Function
S4 3-way Switches the 3 — 4 shift valve.
i e Controls the B control valve via the £lock valve.
DSL 3-way * Controls the lock-up relay via thes@ck valve.
Y Drain =
Control Pressurd] | Contorl -
4} = Pressurw ﬁ
Line | ]
Pressur®” B s
J y

Solenoid Valve ON Solenoid Valve OFF

161ES65 181CH12
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4. Fluid Temperature Sensor

A fluid temperature sensor is installed inside the valve body for direct detection of the fluid temperature.
Fluid temperature sensor is used for revision of clutches and brakes pressure to keep smooth shift quality
every time.

5. Speed Sensors

The U241E automatic transaxle has adopted an input turbine speed sensor (for the NT signal) and a counter
gear speed sensor (for the NC signal). Thus, the engine & ECT ECU can detect the timing of the shifting

of the gears and appropriately control the engine torque and hydraulic pressure in response to the various
conditions.

Input Turbine Counter Gear
Speed Sensor Speed Sensor

181CH14
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BAUTOMATIC TRANSAXLE CONTROL SYSTEM

1. General

The automatic transaxle control system of the U241E automatic transaxle consists of the controls listed

below.

System

Function

Clutch Pressure Control
(See Page CH-18)

e Controlsthe pressure that is applied directly tdBake and
C, clutch by actuating the shift solenoid valve in accorda
with the engine & ECT ECU.

* The solenoid valves SL1 and SL2 minutely controls
clutch pressure in accordance with the engine output
driving conditions.

nce

the
and

Apply Orifice Control
(See Page CH-19)

The apply orifice control valve varies the apply orifice to c(
trol the flow volume supplied to thesB®rake.

bn-

Centrifugal Fluid Pressure
Cancelling Mechanism
(See Page CH-20)

Applies an equal pressure from the opposite side to canceg
influence of the pressure that is created by centrifugal forg

8 CH_

Line Pressure Optimal Control
(See Page CH-21)

Actuates the solenoid valve SLT to control the line pressut
accordance with information from the engine & ECT ECU &
the operating conditions of the transaxle.

ein
ind

Engine Torque Control

Retards the engine ignition timing temporarily to improve sf
feeling during up or down shifting.

nift

Shift Timing Control

Theengine & ECT ECU sends currentto the solenoid valve
and/or SL2 based on signals from each sensor and shift
gear.

SL1
5 the

Lock-Up Timing Control

Theengine & ECT ECU sends currentto the shift solenoid v
based onsignalsfromeachsensorandengagesordisenga
lock-up clutch.

alve
jesthe

“N” to “D” Squat Control

When the shift lever is shifted from “N” to “D” range, the ge
is temporarily shifted to 3rd and then to 1st to reduce veh
squat.

ar
icle

Fail-Safe
(See Page CH-23)

Evenifamalfunctionis detected inthe sensors or solenoidg
engine & ECT ECU effects fail-safe control to prevent the
hicle’s drivability from being affected significantly.

,the
ve-

Diagnosis
(See Page CH-24)

When the engine & ECT ECU detects a malfunction, the eng

jine

& ECT ECU diagnoses and memorize the failed section.
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2. Clutch Pressure Control

Clutch to Clutch Pressure Control

A direct clutch pressure control has been adopted for shifting from the 1st to 2nd gear, and from the 2nd
to 3rd gear. Actuates solenoid valves SL1 and SL2 in accordance with the signals from the engine &
ECT ECU, and guides this output pressure directly to control valves@ G in order to regulate the
line pressure that acts on thelBake and gclutch. As a result, compact Bnd G accumulators without
a back pressure chamber have been realized.

Signals
from TIIIIITTTT3 Engine & [ :
Individual ---------- » ECTECU [~7777; ‘
Sensors

C, Accumulator
- Solenoid Valve SL2 OFF

B, Accumulator

Solenoid Valve SL1 OFF
1 | L ¢
! B, Brake ON ! C Clutch ON
B, Control Valve C, Control Valve

161ES15

Clutch Pressure Optimal Control

Solenoid valves SL1 and SL2 are used for optimal control of clutch pressure. The engine & ECT ECU
monitors the signals from various types of sensors such as the input turbine speed sensor, allowing shift
solenoid valves SL1 and SL2 to minutely control the clutch pressure in accordance with engine output
and driving conditions. As a result, smooth shift characteristics have been realized.

c Target rpm
s 2\ Change Ratio - .
= Signals from Various Sensors
‘Fg Engine rpm
ﬁ Engine Torque Information
= D x Fluid Temperature
g‘ Practical rpm Change Ratip Input Turbine
L Time ) Speed Sensor
Engine
- =
sL2| | @
'4—‘ <
L o
'&b g ) | SL1 J &
== 3]
j H B 5
HH ] ] © Solenoid Drive Signal
BH w o

gm

Output Shaft Torqug

169CH16
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3. Apply Orifice Control

The B; orifice control valve has been provided for theld8ake, which is applied when shifting from 4th

to 3rd. The B orifice control valve is controlled by the amount of the line pressure in accordance with
shifting conditions, and the flow volume of the fluid that is supplied to giwd&ke is controlled by varying

the size of the control valve’s apply orifice.

Line Pressure———
Y

Except 4th

il
v B3 Brake ON

A
B3
-
B3 Orifice

Control Valve

B3 Apply Fluid Pressure A

B3 Accumulator

157CH19
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4. Centrifugal Fluid Pressure Canceling Mechanism

A centrifugal fluid pressure canceling mechanism has been adopted in th& @nd G clutches that

are applied when shifting from 2nd to 3rd and from 3rd to 4th. In the conventional clutch mechanism,
to prevent the generation of pressure by the centrifugal force that is applied to the fluid in the piston fluid
pressure chamber when the clutch is released, a check ball is provided to discharge the fluid. Therefore,
before the clutch can be subsequently applied, it took time for the fluid to fill the piston fluid pressure
chamber. During shifting, in addition to the pressure that is controlled by the valve body, the pressure that
acts on the fluid in the piston fluid pressure chamber also exerts influence, which is dependent upon rpm
fluctuations. In order to eliminate this influence, a canceling fluid pressure chamber is provided opposite
to the piston fluid pressure chamber. By utilizing the lubrication fluid such as that of the shaft, the same
amount of centrifugal force is applied, thus canceling the centrifugal force that is applied to the piston
itself. Accordingly, it is not necessary to discharge the fluid through the use of a check ball, and a highly
responsive and smooth shifting characteristic has been achieved.

C», Clutch
_ _ Piston )
Piston Fluid
Pressure Chamber | | > =
Canceling Fluid | (il
e _~IPressure Chambg ‘_ ==
TNC [ Nehth
/
|
Clutch Fluid
Pressure _ )
Centrifugal Fluid Pressure|

169CH47

Centrifugal Fluid Pressure
Applied to the Piston Fluid
Pressure Chamber

Target Fluid Pressur Clutch

A\ i

Piston Fluid — Centrifugal Fluid Pressure
Chamber Pressure Chamber

Canceling Fluid Pressure Chamber

kq (Lubrication Fluid)

Fluid Pressure m—

Applied to Piston LShaft Sidg

157CH17

Centrifugal fluid pressure
applied to canceling fluid=
pressure chamber

Fluid pressure
applied to piston

Target fluid pressure
(original clutch pressure

~—
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5. Line Pressure Optimal Control

The line pressure is controlled by using a solenoid valve SLT. Through the use of the solenoid valve SLT,
the line pressure is optimally controlled in accordance with the engine torque information, as well as with
the internal operating conditions of the torque converter and the transaxle. Accordingly, the line pressure
can be controlled minutely in accordance with the engine output, traveling condition, and the ATF tempera-
ture, thus realizing smooth shift characteristics and optimizing the workload on the oil pump.

Line Pressure
|

Primary Regulator

N Solenoid Valve SLT

Solenoid Drive Signal

N | Fluid
Pressur

Fluid Temperature
Shift Position

i Throttle Valve Opening

! Intake Air Volume
Engine Coolant Temperature
Engine rpm

]

- Engine & ECT ECU

n T 1
— I f
|
— |

—»  Current

Pump Throttle Pressure

161ES26
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B FAIL SAFE FUNCTION

This function minimizes the loss of operability when any abnormality occurs in each sensor or solenoid.
Control is effected as follows if a malfunction occurs in the sensors and solenoids:

® During a speed sensor malfunction, the vehicle speed is detected through the signals from the counter
gear speed sensor to effect normal control.

e During a counter gear speed sensor malfunction, 4th upshift is prohibited.
e During an ATF temperature sensor malfunction, 4th upshift is prohibited.

e During a malfunction in the solenoid valve SL1, SL2, or S4, the current to the faulty solenoid valve
is cut off and control is effected by operating the normal solenoid valves. Shift control is effected as
described in the table below, depending on the faulty solenoid.

i When shift solenoid SL1 is abnormal
When.all solenoids.are When S\ 21§ shonma! When &4 scebhorma=!
normal Traveling 3rd or 4th Traveling 1st or 2nd
Solenoid Solenoid Solenoid Solenoid Solenoid
Gear Gear Gear Gear Gear
SL1 | SL2 | S4 SL1 | SL2 | S4 SL1 | SL2 | S4 SL1 | SL2 | S4 SL1 | SL2 | S4
ON ON
ON | ON | OFF | 1st X 1 OFF | 3rd x* ON | OFF | 2nd 1 X OFF | 3rd | ON | ON X 1st
OFF OFF
ON
OFF | ON | OFF | 2nd X 1 OFF | 3rd x* ON |OFF | 2nd | OFF | x OFF | 3rd | OFF | ON X 2nd
OFF
OFF | OFF
OFF | OFF | OFF | 3rd X OFF | OFF | 3rd x* 1 1 3rd | OFF | x OFF | 3rd | OFF | OFF | x 3rd
ON | ON
OFF
OFF | OFF | ON | 4th X OFF | ON | 4th x* 1 ON | 3rd |OFF | x ON | 4th | OFF | OFF | x 3rd
ON
When SL1.and SL2 are When SL1 and S4 are abnormal When SL2.and S4.are | When SL1, SL2 and S4
abnormal Traveling 3rd or 4th Traveling 1st or 2nd abnormal are abnormal
Solenoid Solenoid Solenoid Solenoid Solenoid
Gear Gear Gear Gear Gear
SL1 | SL2 | S4 SL1 | SL2 | S4 SL1 | SL2 | S4 SL1 | SL2 | S4 SL1 | SL2 | S4
ON ON
x x | OFF | 3rd x 1 x 3rd | x ON | x |2nd | | x x 3rd | x x x 3rd
OFF OFF
ON
x x OFF | 3rd X 1 X 3rd X ON X 2nd | OFF | x X 3rd X X X 3rd
OFF
OFF
x x OFF | 3rd X OFF | x 3rd X 1 x 2nd | OFF | x X 3rd X X X 3rd
ON
OFF
x X ON | 4th X OFF | x 3rd X 1 x 2nd | OFF | x X 3rd X X X 3rd
ON

*: B4 is constantly operating.



CHASSIS — U241E AUTOMATIC TRANSAXLE CH-23

B DIAGNOSIS

® The diagnosis system of the U241E automatic transaxle has been adopted the M-OBD (Multiplex On-
Board Diagnosis).

® \When the engine & ECT ECU detects a malfunction, the engine & ECT ECU makes a diagnosis and
memarizes the faild section.
Furthermore, the check engine warning light in the combination meter illuminates or blinks to inform
the driver.
The engine & ECT ECU will also store the DTCs (Diagnostic Trouble Codes) of the malfunctions.
The DTCs can be accessed the use of the hand-held tester.
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BATF WARMER
1. General

An ATF warmer has been adopted for the purpose of warming up the ATF quickly and to set the ATF
temperature higher.

As a result, fuel economy has been improved.

p Layout of Components«

Engine Coolant

206CHO6

2. Operation

Iltem ATF Warmer Conventional Type

The engine coolant flows directlyBecause the ATF oil cooler is prg
fromthe enginetothe ATF warmerinvided in the radiator, the ATF is
order to warm up the ATF quicklywarmed up only by the actuation of
even before the thermostat of the erthe automatic transaxle oil pump up-
gine opens. til the thermostat of the enging
Consequently, thefriction loss oftheopens.
automatic transaxle is quickly re
duced, thus improved fuel economy.

During warm-up

The engine coolant flows into theAfter being cooled in the radiato
ATF warmer to cool down the ATF the engine coolant flows around the
before cooling the radiator, thus enATF oil cooler to cool the ATF.
ables to set up the ATF temperature

higher than usual.

With this, the friction loss of autor

matic transaxle will be reduced to

improve fuel economy.

After warm-up
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B OVERDRIVE SWITCH

The overdrive switch has been changed from the previous ON/OFF lock type to the momentary type switch.
Pressing the momentary switch closes (turns ON) the contact points, and releasing the switch opens (turn
OFF) the contact points. Accordingly, pressing the switch causes the signal to be input into the engine
& ECT ECU.

Pressing the switch in overdrive turns OFF the overdrive. Pressing it again turns the overdrive back ON.
When the overdrive is OFF, turning the ignition switch from OFF to ON turns the overdrive back ON.

O/D OFF ON --oomme—
Indicator
O/D OFF ;
Indicator Light OFF : : b
Light R
ON oo I I
Engine & Y ODLP o/D T §‘ T :
ECT ECU Switch OFE
o | |O/D Switch " N .
o } (Momentry Type) Ignmon ON J
OFF—---meeeemmeccen

J_ witch

New 172GNO1
ODOFF ON --oiieii
Indicator
O/D OFF i
Indicator Light OFF v ; P C
Light o/D ON L ! o [
Engine & Switch 5 ;
ECTECWopz | Condition OFf......... NN N S
OP O/D Switch  Real ON oo I N B N
ol [ (LockType)  Switch L
L Condition opf— 1 ____ L1 __ - R
B Igniton  ON . o :
Switch J
OFF 1. L1
Previous

172GNO02
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DRIVE SHAFT

B DESCRIPTION

A dynamic damper has been adopted to decrease noise and vibration.

P Specifications«

Item 1AZ-FE 1CD-FTV
Differential Side Tripod Type CVJ% —
Wheel Side Rzeppa Type CVJ -~
Dynamic Damper RH and LH?2 RH and LH

*1. Constant-Velocity Joint
*2: Automatic Transaxle Model Only

Rzeppa Type CVJ Tripod Type CVJ

Wheel x f A T—=n Differential
Side < [ e B => Side

Dynamic Damper
Left-Hand
Tripod Type CVJ

Differential EHID S =
Side <= 7] | @

Rzeppa Type CVJ

Dynamic Damper

Right-Hand 206CHO7
B TRIPOD TYPE CVJ
The tripod type CVJ consisting of a tripod with a
spherical tip and double rollers consisting of an outer | Roll
roller and an inner roller has been adopted for the Outer Race nner kofier

Avensis Verso/Picnic.

Because the tip of the tripod is spherical, the double
roller remains constantly parallel to the outer race
groove even if the joint tilts (the illustration at right
shows the tripod tilted).

This design enables the double roller to slide smooth-
ly and to realize low vibration at high working
angles.

' N

m_g,-!,

Outer Roller

Needle Roller
Bearings

181CH19
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SUSPENSION AND AXLE

H SUSPENSION
1. General

The table below lists the specifications for the suspension.

206CHO8

P Specifications«

Type MacPherson Strut
Stabilizer Bar STD
Tread®? mm (in.) 1505 (59.3)

Front 4 o

Sy inn Caster degrees 3°03
Cambert degrees —0°04’
Toe-In*1 mm (in.) 1 (0.04)
King Pin Inclination? degrees 10°09’
Type Torsion-Beam
Stabilizer Bar STD

Rear Tread? mm (in.) 1498 (58.98)

Suspensinn : :
Cambert degrees -1°17
Toe-In*1 mm (in.) 2.3 (0.09)

*1- Unloaded Vehicle Condition
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2. Front Suspension
General

® A MacPherson strut type independent suspension with an L-shaped lower arm, which also provides the
function of a strut bar, has been adopted.

® Through the optimal allocation of components, and the adoption of the anti-dive geometry, the front
suspension realizes excellent riding comfort, stability, and controllability.

® | ow-pressure (B gas sealed shock absorbers with a linear control valve have been adopted.

206CHO09
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Suspension Upper Support and Coil Spring

® The suspension upper support transmits the load that is applied via the spring through its metal structure
while the rubber portion receives only the load that is applied through the shock absorber.

® The center axis of the coil spring is slanted toward the outside of the vehicle compared to the center axis
of the shock absorber. This reduces the lateral force bearing on the shock absorber piston rod and pistor
and prevents increased sliding resistance while helping to maintain riding comfort.

® The dust cover is designed to completely cover the piston rod to reduce the intrusion of dust and thus
realizing excellent durability of the shock absorber.

Suspension Upper Support

Bound
Stopper

Coil Spring

Shock Absorber

206CH11
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Shock Absorber
1) General

The shock absorber has adopted the two functions
listed below to realize both driving stability and
ride comfort.

® A low-pressure (M) gas sealed type construc-
tion has been adopted to suppress the genera-

. . Low-Pressure
tion of cavitation.

Gas (N)
® A linear control valve has been adopted to li-
nearize the damping force characteristics

Linear
Control
Valve

206CH12

Service Tip

To prevent hazardous conditions, make sure to empty the gas from the shock absorber before discarding
a low-pressure () gas sealed shock absorber. For details, refer to the Avensis Verso/Picnic Chassis
& Body Repair Manual (Pub. No. RM864E).

2) Linear Control Valve

The linear control valve consists of a C-valve, a cutout valve, and a leaf valve. These valves have adopted
a laminate construction and form orifices. When the vehicle is rolling due to a steering operation, the
piston in the shock absorber is in the low-speed state. At that time, the oil flows through the cutouts
of the valves to achieve a linear damping force. Through the adoption of the linear control valve, the
changes in the damping force are made constant at low piston speed, thus making the vehicle behave
more smoothly in relation to the steering operation.

Low . .
Speed | Medium and High Speed
<—>:<
| Linear Control -7
| ! Valve PPt
-‘_ | ,"”
= - 1 -
1 Extension | ol Conventional
i Side 1 Valve
! Damping I
- Force 0
5 /II
B g |
- o
R g ’ ) .
£ | o ! Piston Speed
S
e
Low Speeds 206CH29 Compression
Side
Damping

Force Damping Force Characteristics

199CH110
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Lower Arm

® An L-shaped stamped sheet steel lower arm has been adopted.

® Rubber bushings have been adopted, and the mounting position and the construction of the lower armr
have been optimized to improve the steering feel.

No. 2 Bushing

No. 2 Bushing
Cross Section

Yozzz777,

|

777777/
No. 1 Bushing
Cross Section

No. 2 Bushing

Lower Arm Top of View 206CH13

Stabilizer Bar

A ball-joint type stabilizer link has been adopted. Also, by mounting the stabilizer link to the shock
absorber, the stabilizing efficiency has been improved while realizing both steering stability and riding
comfort.

Ball Joint

Stabilizer Link

Stabilizer Bar

Stabilizer Link

206CH14
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3. Rear Suspension

General

® A torsion beam type suspension has been adopted, in which an axle beam is located in the middle of the
trailing arm.

® The coil spring and the shock absorber are positioned separately. In addition, the coil spring is offset from
the trailing arm to locate it lower. As a result, a lower floor and a flatter interior have been realized.

® The stabilizer bar has been adopted to realize excellent drivability and stability.

e Through the optimal allocation of components, the optimized changes in toe and camber during bound
and rebound, and the adoption of the anti-lift geometry, excellent stability and controllability have been
realized.

® A toe-correct function has been adopted in the suspension bushing to realize riding comfort, stability,
and controllability.

e A dynamic damper has been adopted under the axle beam bushing to reduce road noise.

Bar

Dynamic Damper

206CH15

~— NOTICE N

Be sure to use the jack-up points that are provided on the body when raising the vehicle on|a jack.

Never apply a jack under the axle beam, trailing arm, or the bushing of the rear suspension.
AN J/

~—— Service Tip N

To prevent the dynamic damper from coming in contact with the body, remove the dynamic damper
before removing and reinstalling the coil spring. For details, see the Avensis Verso/Picnic Chgssis &
Body Repair Manual (Pub. No. RM864E).

AN J/
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Toe and Camber Change

This suspension is characterized by the difference in the tire locus behavior, which varies according to
whether the right and left wheels undergo the same-direction stroke or an opposite-direction stroke. As
a result, this suspension realizes excellent stability both during straightline and cornering operation:

1) Same Direction Stroke (Straightline)

The right and left trailing arms move in the same )
direction, with the axis on the line which IinksFrOHV S
the bushings at the right and left trailing arm

mounting points. /
The toe and camber changes that are associated
with the same-direction stroke (during straightline
driving) are practically constant during bounds
and rebounds, which help realize excellent
straightline stability.

~

2) Opposite Direction Stroke (Cornering) —
Fro

The right and left trailing arms move in opposite
directions, with the center being the line which
links the bushings (at the right and left trailing
arm mounting points) to the shear center in the
middle of the axle beam.

When the vehicle undergoes an opposite directiqy;
stroke (during cornering), this suspension allow®scillating Axis
a greater range in the toe and camber changes oc-

curring in the outer (bound) wheel of the turn, o _
which are caused by the vehicle's postuldft-Hand Virtual Oscillating Axis 2’
changes. As a result, excellent maneuverability 181CH33
has been realized.

—— : Opposite Direction Stroke
- - - - : Same Direction Stroke

, ____. Rebound
Rebound A =

Boundr

206CH31

Camber Change Toe Change
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Toe-Correct Function

The longitudinal and lateral forces that are created in the vehicle during cornering causes the bushings
in the trailing arms to become deformed.

On a right turn, the right trailing arm moves forward and the left trailing arm moves rearward, creating
a tendency for the left wheel to toe out.

In this situation, the bushings that are installed in the trailing arms are designed to utilize the lateral force,
which is applied to the bushings during cornering, to correct the left trailing arm towards the toe-in direc-
tion.

As a result, excellent stability and controllability are realized.

Lateral Force

Lateral Force ~\Pplied to Lateral Force

the Bushing
. Bushing
Lengthwise Force  \(__— )Movement
<=7 2

Bushing

%
' i
o \%

Left-Side
______ Wheel

, Left-Side
Wheel

181CH35

Trailing Arm and Axle Beam

A gusset-integrated axle beam has been adopted, and bushings in which rubber and urethane are combined
have been adopted. In addition, the rolling rigidity has been optimized through the adoption of the stabilizer
bar.

Stabilizer Bar

Urethane Bushing

Gusset-Integrated Axle Beam Rubber Bushing 206CH16
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B AXLE

1. Front Axle
® The front axle use a double-row angular ball bearing which offers low rolling resistance.

® A lock nut (12-point) has been adopted and staked for tightening the axle hub in order to ensure the
tightening performance. This nut cannot be reused.

® A high-damping grease (which increase the rotational friction torque in proportion to the rise in the
frequency of vehicle vibration) is used on the lower ball joint to realize excellent steering feeling and

decrease flutter.

Lock Nut (12-point)

i {{ |

QTN L

Double-Row
Angular Ball
) Bearing

Z

206CH17

2. Rear Axle
® The rear axle use a double-row angular ball bearing which offers low rolling resistance.

e Part of the inner race is integrated with the shaft, thus optimizes the high rigidity.

u

Double-Row
Angular Ball
Bearing

Inner Race

206CH32
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BRAKE

B DESCRIPTION

® A small-diameter and long-stroke type master cylinder has been adopted.

® A type of brake booster into which the master cylinder is inserted has been adopted to achieve a compact
configuration.

P Specifications«
_ Type Tandem
MasterCyimaer- : :
Diameter mm (in.) 20.64 (0.81)
Type Single
Brake Pooster yp - g
Size in. 107*1 9*2
Type 15” Ventilated Disc
Caliper Type Floating Single-Piston
Front Brake: P y_p : ; ; X
Wheel Cylinder Dia. mm (in. 63.5 (2.5)
Rotor Size (Dx T)*3 mm (in.) 275x 28 (10.83x 1.10)
Type 15” Solid Disc
Caliper Type Floating Single-Piston
ReartfraKe~ P y_p - - g g
Wheel Cylinder Dia. mm (in. 42.86 (1.69)
Rotor Size (Dx T)*3 mm (in.) 291x 12 (11.46x 0.47)
Type Duo-Servo
Parking Brake Size mm (in.) 190 (7.48)
Lever Type Center Lever
Brake Pedal Type Double-Link
ABS*4 with EBD*® & Brake Assist Standard

*1: with 1AZ-FE Engine Model

*2: with 1CD-FTV Engine Model

*3: D: Outer Diameter, T: Thickness

*4. ABS: Anti-lock Brake System

*5: EBD: Electronic Brake force Distribution
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p Layout of Brake System«

206CH18

LHD Model

p Front Brake < P Rear Brake

181CH42

206CH27
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B MASTER CYLINDER AND BRAKE BOOSTER

e A small-diameter and long-stroke type master cylinder has been adopted.
This has been combined with a double-link type variable lever ratio brake pedal to realize excellent

brake feeling.

® A type of brake booster into which the master cylinder is inserted has been adopted to achieve a compact
configuration.

® The brake master cylinder and the reservoir tank are provided separately to improve serviceability, and
the reservoir tank is also shared by the clutch system.

206CH19

B BRAKE PEDAL

1. General

A double-link type variable lever ratio brake pedal
has been adopted to provide an excellent brake feel-

ing.
Brake
Pedal
Lever

2. Construction

The double-link type variable lever ratio brake pedal Brake Pedal

has adopted a construction in which the brake pedal Jo6cHa3

and brake pedal lever are joined by a link to vary
the lever ratio.

3. Operation

When the pedal stroke is small or medium, the lever
ratio is increased in order to reduce the pedal effort.
When the pedal stroke is large, the lever ratio is de-
creased to provide ample pedal response.

Lever Ratio —»

Pedal Stroke— 181CH44
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B ABS with EBD & BRAKE ASSIST SYSTEM

1. General

® The ABS helps prevent the wheels from locking when the brakes are applied firmly or when braking
on a slippery surface.

e The EBD control utilizes ABS, realizing the proper brake force distribution between front and rear wheels
in accordance with the driving conditions.
In addition, during cornering braking, it also controls the brake forces of right and left wheels.

® The primary purpose of the Brake Assist system is to provided an auxiliary brake force assist to the
driver who cannot generate a large brake force during emergency braking, thus maximizing the vehicle’s
brake performance.

2. System Diagram

Stop Light Switch

[ e

C S |nnnani]
Brake
Actuator
Front Rear
Speed Senso * Speed Sensor
my— i (1nnani]
=) =)
| Speedometer Skid
| ABS Warning Light _ _ Control
Brake System Warning Light ECU

206CH20
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3. Outline of EBD Control

General

The distribution of the brake force, which was performed mechanically in the past, is now performed
under electrical control of the skid control ECU, which precisely controls the braking force in accordance
with the vehicle’s driving conditions.

Front/Rear Wheels Brake Force Distribution

If the brakes are applied while the vehicle is moving straight forward, the transfer of the road reduces
the load that is applied to the rear wheels. The skid control ECU determines this condition by way of
the signals from the speed sensor, and the brake actuator regulates the distribution of the brake force of
the rear wheels to optimally control.

For example, the amount of the brake force that is applied to the rear wheels during braking varies whether
or not the vehicle is carrying a load. The amount of the brake force that is applied to the rear wheels
also varies in accordance with the extent of the deceleration. Thus, the distribution of the brake force
to the rear is optimally controlled in order to effectively utilize the braking force of the rear wheels under

these conditions.

p EBD Control Concept

Ideal Brake Force Distribution

Ideal Brake Force

Ree:(r Distribution Rear
Brake Brake
Force . Force
EBD Control EBD Control

Front Brake Force Front Brake Force

without Load in Rear with Load in Rear

182CH56
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Right/Left Wheels Brake Force Distribution (During Cornering Braking)

When the brakes are applied while the vehicle is

cornering, the load that applied to the inner wheel

decreases while that to the outer wheel increases.

The skid control ECU determines this condition by

way of the signals from the speed sensor, and the

brake actuator regulates the brake force in order to

optimally control the distribution of the brake force ‘ ‘

to the inner wheel and outer wheel.

181CH56

4. Outline of Brake Assist System

Brake Assist system interprets a quick push of the brake pedal as emergency braking and supplement
the braking power applied if the driver has not stepped hard enough on the brake pedal.

In emergencies, drivers, especially inexperienced ones, often panic and do not apply sufficient pressure
on the brake pedal.

Brake Assist system measures the speed and force with which the brake pedal is pushed to determine wheth
the driver is attempting to brake rapidly, and applies additional pressure to maximize braking performance.
A key feature of Brake Assist system is that the timing and the degree of braking assistance are designe
to ensure that the driver does not discern anything unusual about the braking operation.

When the driver intentionally eases up on the brake pedal, the system reduce the amount of assistanc
it provides.

— REFERENCE —
Effectiveness of the Brake Assist Operation:

a. During emergency braking, an inexperienced driver, or a driver in a state of panic might not be able
to firmly depress the brake pedal, although driver can depress it quickly. As a result, only a small amount
of brake force is generated.

b. The pedal effort of this type of driver might weaken as time passes, causing a reduction in the braking
force.

c. Based on how quickly the brake pedal is depressed, the Brake Assist operation assesses the intentic
of the driver to apply emergency braking and increases the brake force.
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d. After the Brake Assist operation, if the driver intentionally release the brake pedal, the assist operation
reduces the amount of Brake Assist in order to reduce the feeling of uneasiness.

A

c
d
Brakin . .
Force g With Brake Assist System
b
a
Without Brake Assist System
|
Time
170CH18

Service Tip

When this system is activated, the brake pedal could shudder, which is a normal occurrence of the
system in operation and should not be considered a malfunction.
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5. Layout of Component

Combination Meter
* ABS Warning Light
* Brake System Warning Light

Rear Speed Sensor

Brake Actuator
(with Skid Control ECU)

Stop Light Switch

Front Speed Sensor 206CH21
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6. Function of Components

Components

Function

ABS Warning Light

Lights up to alert the driver when the ECU detects the 1}
function in the ABS or Brake Assist system.

nal-

Pressure Sensor

inder pressure.

Warnirmg . X - .
Light Brake System nghts up together with the ABS Warnlng_llght to aIer_t the
Warnina Liaht driverwhenthe ECU detects the malfunction notonly inthe
g9 ABS but also in the EBD control.
Judges the vehicle driving condition based on signals fom
Skid Control ECU each sensor, and sends brake control signal to the brake ac-
tuator.
Changes the fluid path based on the signals from the gkid
control ECU during the operation of the ABS with EBD|&
Brake Actuator Brake Assist system, in order to control the fluid pressure
that is applied to the wheel cylinder.
Master Cylinder Assembledinthe brake actuator and detects the mastef cyl-

Control Pump Motor Relay

Supply power to the pump motor in the actuator.

Relay Solenoid Relay

Supply power to the solenoid valves in the actuator.

Speed Sensor

Detects the wheel speed of each of four wheels.

Stop Light Switch

Detects the brake depressing signal.
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7. Brake Actuator
Hydraulic Circuit

Master
Cylinder

Master Cylinder —
Pressure Sensor

Brake Pedal
Load Sensing Switch

3
)
)
o
)
LT

Pumps

1) 2)

9)

%

T (i Reservoirs = [ i
Front Left Rear Right Rear Left Front Right
Wheel Cylinder Wheel Cylinder Wheel Cylinder Wheel Cylinder

206CH23

Tvpe 10 two-piston solenoid valves, 1 motor 2 pumps, 2 reservoirs, and mjaster
yp cylinder pressure sensor

(1), (2) Brake Assist Switching Solenoid Valve
(3), (4), (5), (6) Pressure Holding Valve
(7), (8), (9), (10) | Pressure Reduction Valve
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ABS with EBD Operation

Based on the signals received from the 4 wheel speed sensors, the skid control ECU calculates each wheel
speed, and checks wheel slipping condition. And according to the slipping condition, the ECU controls
the pressure holding valve and pressure reduction valve in order to adjust the fluid pressure of each wheel
cylinder in the following 3 modes: pressure reduction, pressure holding, and pressure increase modes.

Not Activated Normal Braking — —
Activated Pressure Increase Mode Pressure Holding Mode| Pressure Reduction Mode
Port A

Hyd raulic Pressure Holding Valvt| To
. . Resernvoir «=
Circuit | | — and Pump ]
Port B _| [
Pressure To Wheel From
Reduction Valve  Cylinder Wheel
Cylinder
169CH54 169CH55 169CH56
HOIF;EEZS:;;TW OFF ON ON
(Port A) (Open) (Close) (Close)
Pressure OFF OFF ON
Reduction Valve (Close) (Close) (Open)
(Port B) P
Wheel Cylinder Increase Hold Reduction

Pressure
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Brake Assist Operation
The fluid pressure that has been generated by the pump in the brake actuator is directed to the whee

cylinders. By applying a greater fluid pressure than the master cylinder, a greater braking force is achieved.

Master Cylinder
Pressure Sensor

Brake Pedal
Load Sensing Switch

Pumps

{C1 L, Reservoirs LA L
Front Left Rear Right Rear Left Front Right 206CH24
Wheel Cylinder Wheel Cylinder Wheel Cylinder Wheel Cylinder
P System Diagram«
Speed Sensar -
.| Brake
Actuator
Master Cylinder Skid
> Control
Pressure Senso ECU
»| ABS Warning
_ Light
Stop nght o 206CH30
Switch
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ltem Brake Assist Brake Assist
Not Activated Activated
(1) Brake Assist Switching Solenoid Valve OFE ON
(2) Port: (A), (B) (Close) (Open)
(3), (4) Pressure Holding Valve OFE OFE
(5). (6) | Port: (C), (D), (E), (F) (Open) (Open)
(7), (8) Pressure Reduction Valve OFE OFE
(9), (10) | Port: (G), (H), (1), (9) (Close) (Close)

8. Skid Control ECU

Initial Check

After the ignition switch is turned ON, and the vehicle attains an approximate speed of 6 km/h (4 mph)
or more only at first time, the skid control ECU performs an initial check.
The functions of each solenoid valve and pump motor in the actuator are checked in order.

Self-Diagnosis

e |fthe skid control ECU detects a malfunction in the ABS with EBD and Brake Assist system, the warning
light that corresponds to the function in which the malfunction has been detects lights up, as indicated
in the table below, to alert the driver of the malfunction.

O: Light ON —: Light OFF

Item ABS EBD Brake Assist
ABS Warning Light O O O
Brake System Warning Light — O —

e |f the skid control ECU detects a malfunction in this system, it iluminates the warning light to alert the
driver. At the same time, the DTCs (Diagnostic Trouble Codes) are stored in memory.
The DTCs can be read by connecting the SST (09843-18040) between the TC and CG terminals of DLC3
and observing the blinking ABS warning light, or by connecting a hand-held tester.

® This system has a sensor signal check function. The operation method of this function is the same as of
the above.

® For details on the DTCs that are stored in skid control ECU memory and DTCs that are output through
the sensor signal check function, see the Avensis Verso/Picnic Chassis & Body Repair Manual (Pub. No.
RMS864E).

Fail-Safe

In the event of a malfunction in the skid control ECU turns on the ABS warning light and prohibits the
ABS and Brake Assist. In the case of the malfunction that the EBD control can not be carried out, the
ECU also turns on the brake system warning light and prohibits the EBD control.
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STEERING

B DESCRIPTION

® A rack and pinion type steering gear is used. An engine revolution sensing type power steering is used
on all models.

® The stepless tilt steering is used on all models.

® The steering column has adopted an energy absorbing mechanism that uses energy absorbing plate.

P Specifications«
Gear Ratio (Overal) 16.2 or 16.7
No. of Turns Lock to Lock 3.20r3.3
Rack Stroke mm (in. 138.0 (5.43)
Fluid Type ATF Type DEXRON®II or IlI

206CH25

LHD Model (1AZ-FE Engine)
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B STEERING GEAR

A low friction rack guide and a cold-forged pinion have been adopted in the power steering gear, and the
shape of the valve has been optimized. Also, internal-external tube bushing have been adopted for mounting
the steering gear assembly on the vehicle. A natural steering feeling has been realized through these features.

Low-friction
Rack Guide

[~
-——v

[ —

Cold-Forged Pinion

Internal-External
Tube Bushing

LHD Model

A — A Cross Section
206CH26



CHASSIS — STEERING CH-51

B TILT STEERING

The tilt mechanism mainly consists of a tilt lever, steering column tube attachment, breakaway bracket,
tilt lever lock bolt and tilt steering stoppers.

When the tilt mechanism is in its locked state, the tilt lever at B position causes the cam of the tilt steering
stoppers to tighten the steering column tube attachment.

When the tilt mechanism is in its free state, the tilt lever at A position causes the cam of the tilt steering
stopper to loosen the steering column tube attachment.

Stepless

B (Lock)

206CH34

p C — C Cross Sectiond

Tilt Steering <= =

Stopper Breakaway
Bracket
Tilt Lever
Lock Bolt

Ca

Steering Column
Tube Attachment

Column Tube

Free 181CH62 181CH63
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B ENERGY ABSORBING MECHANISM

The energy absorbing mechanism mainly consists of a lower bracket, energy absorbing plate, breakaway
bracket and contractil intermediate shaft.

When an impact is transmitted to the steering wheel in a frontal collision (secondary collision), the lower
bracket and the bracket spacer, as well as the breakaway bracket and the tilt lever lock bolt separate, causing
the entire steering column to move forward.

At the same time, the energy absorbing plate in the lower bracket is deformed by the bracket spacer and
help absorbs the impact of the secondary collision.

Furthermore, the amount of forward movement of the entire steering column is absorbed by the contraction
of the intermediate shatft.

The contraction of the intermediate shaft also help absorbs the impact (primary collision) causing the steering
gear box pressed toward the cabin side and the steering column rearward.

Breakaway
Bracket

Lower Bracket

206CH35

Before Collision

Bracket Spacer

Secondary
Collision

Deform

Contract

Primary I::> e 206CH36

Collision
After Collision
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ENGINE

1AZ-FE ENGINE

B DESCRIPTION

® The 1AZ-FE engine, which is an in-line, 4-cylinder, 2.0-liter, 16-valve DOHC engine, base onthe 1AZ-FE
engine on the current RAV4.

® This engine has adopted the VVT-i (Variable Valve Timing-intelligent) system and big bore / long port
intake manifold. It has been developed to realize high performance, quietness, fuel economy and clean
emissions.

® The PS (Planetary reduction-Segment conductor motor) starter has been newly adopted on the automatic
transaxle model.

® This engine meets the European STEP Il regulation requirements.

206EGO1

206EG02
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p Engine Specification«

Model Avensis Verso/Picnic RAV4

Engine Type 1AZ-FE —
No. of Cyls. & Arrangement 4-Cylinder, In-line —
Valve Mechanism 16_gﬁ2/i?1’[[))ric\)/sq —
Combustion Chamber Pentroof Type —
Manifolds Cross-Flow —
Fuel System EFI —
Displacement (cu. in. 1998 (121.9) —
Borex Stroke mm (in.)] 86.0x 86.0 (3.39% 3.39) —
Compression Ratio 98:1 —
Max. Output [EEC] 110 kW @ 6000 rpm —
Max. Torque [EEC] 192 Nm @ 4000 rpm —
Research Octane | Australia 91 or More +—
Number Other 95 or More —
on i fopror 12249 .
Oil Grade API SJ, EC or ILSAC —

p Performance Curve « p Valve Timing <«
/94 Intake Valve Opening Angle
- ié‘fﬁg&”a ] 1‘2‘:" A £xhaust Valve Opening Angle
1110 TDC

VVT-i Operation Rangege | —4°
N-m - 100 '
o | 46° L
% AN - 236°
1 80 \\\%
h

470 AN I
Output 228 )

4 60 N

180
Torque

160

140

450 -

-

!
| -7
40 e
//
130 e
60° i

!

1

!

-1 20 |

-1 10

1
1
!
!
10°
o . . BDC
I T T T T T 1 -
1000 2000 3000 4000 5000 6000 7000 VT Operatlon Range

Engine Speed (rpm)

185EG39 206EGO3
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B FEATURES OF 1AZ-FE ENGINE

The 1AZ-FE engine has been able to achieve the following performance through the adoption of the items
listed below.

(1) High performance and fuel economy
(2) Lightweight and compact design
(3) Good serviceability

(4) Clean emission

Avensis
Item Q)@ 3| @ | Verso RAV4
/Picnic
The VVT-i system is used. O O O O
A cylinder block made of aluminum alloy along with a O
magnesium head cover has been adopted.
The taper squish shape has been adopted for the pi%B)n ® ® ®
head, increasing combustion efficiency.
The DIS (Direct Ignition System) makes ignition timin
adjustment unnecessary. 0 010 O O
A serpentine belt drive system has been adopted. OO O O
Timing chain has been used. OO O O
The fuel returnless system has been adopted. ORNORN® O O
Quick connectors are used to connect the fuel hose with the ® ® O
fuel pipe.
12-hole type fuel injectors with high atomizing perfor;
mance have been adopted. O O O O
Iridium-tipped spark plugs have been adopted. O O O O
Intake manifold made of plastic has been adopted. O O O
A dual type exhaust manifold has been adopted. O O O
A thin-wall ceramic TWC (Three-Way Catalytic Convert- ® O O
er) has been adopted.
The use of an air fuel ratio sensor allows for precise control. O O O
The PS (Planetary reducution-Segment conductor motor) ® O L
starter has been adopted on automatic transaxle model.
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B ENGINE PROPER
1. Cylinder Head Cover

® A lightweight magnesium alloy diecast cylinder Cylinder Head Cover
head cover is used.

® The cylinder head cover gasket and the spark
plug gasket have been integrated to reduce the
number of parts.

® Acrylic rubber, which excels in heat resistance
and reliability, has been adopted for the cylinder
head cover gasket.

Integrated Spark
Plug Gasket

Cylinder Head Cover Gasket

185EG35

2. Cylinder Head Gasket

A steel-laminate type cylinder head gasket has been adopted.
A shim has been added around the cylinder bore to increase the sealing surface, thus improving the sealin
performance and durability.

FIPG Coating

Shim

o f/
- A Cylinder 5 Outer
\ Bore Sidé™® %ﬁﬁ Side

A — A Cross Section

181EG04 178EG40

Service Tip
Please coat the contact points on the front of the gasket (cylinder head, cylinder block and chain cover)
with FIPG at the time that the gasket is installed.
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3. Cylinder Head

e Through the adoption of the taper squish combustion chamber, the engine’s knocking resistance and
fuel efficiency have been improved.

e An upright intake port has been adopted to improve the intake efficiency.

e [nstalling the injectors in the cylinder head enables the injectors inject fuel as close as possible to the
combustion chamber. This prevents the fuel from adhering to the intake port walls, which reduces HC
exhaust emissions.

® The routing of the water jacket in the cylinder head has been optimized to improve the cooling perfor-
mance. In addition, a water bypass passage has been provided below the exhaust ports to reduce the
number of parts and to achieve weight reduction.

Valve Angle 27.8
Injector

Exhaust Side

DN

EX

_Bypass
Passage

Intake Side

Taper Squish

A — A Cross Section  ,psec04 View From The Back Side 108EG29
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4. Cylinder Block

® | ightweight aluminum alloy is used for the cylinder block.
e By producing the thin cast-iron liners and cylinder block as a unit, compaction is realized.

® Passage holes are provided in the crankshaft bearing area of the cylinder block. As a result, the air a
the bottom of the cylinder flows smoother, and pumping loss (back pressure at the bottom of the piston
generated by the piston’s reciprocal movement) is reduced to improve the engine’s output.

e The oil filter and the air conditioner compressor bracket are integrated the crankcase, also the water
pump swirl chamber, and the thermostat housing integrated the cylinder block to reduce the number

of parts.

» Air Flow During Engine Revolution «

Cylinder Block

Air Passage Hole

Water Pump
Swirl Chamber

i .
— =
N
— =
N
<
| |

'

Air Flow
179EG04

Air Conditioner
Oil Eilter Compressor Bracket

Bracket 206EG44
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5. Piston

® The piston is made of aluminum alloy and skirt area is made compact and lightweight.

The piston head portion has adopted a taper squish shape to improve the fuel combustion efficiency.
The piston skirt has been coated with resin to reduce the friction loss.
Full floating type piston pins are used.

By increasing the machining precision of the cylinder bore diameter, the outer diameter of the piston

has been made into one type.

Taper Squish Shapep7] : Resin Coating

% %
N ®)
[] & 11
)
Front Mark
206EG05 206EG06
View From The Top Side
P Specification
(1) Basic Diameter mm (in. 8.5932 (3.38)
_ (2) Piston Pin Offset mm (in. 0.5 (0.02)
Piston . .
(3) Height mm (in.) 60.9 (2.40)
Material Aluminum Alloy
Pistort ¥ Diameterx Length mm (in.)| 22.0x 56.0 (0.87x 2.20)
iston
Material Chrominum Steel
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6. Connecting Rod

® The connecting rods and caps are made of high-
strength material for weight reduction.

® Nutless-type plastic region tightening bolts of the
connecting rod are adopted for a lighter design.

® The connecting rod bearings have been reduced

in width to reduce friction. 3)
P Specification

1) Big End Inside Diameter 51.0
mm (in.) | (2.01)

@) Small End Inside Diameter 22.0
mm (in.) | (0.87)

3) Center distance between big_ 149.5

and small ends mm (in.)) (5:89) | pjastic Region Tightening Bolt

206EGO7

7. Crankshaft

® The forged crankshaft has 5 journals and 8 balance weights.
® The crankshaft bearings have been reduced in width to reduce friction.

® The precision and surface roughness of the pins and journals have been improved to reduce friction.

Oil Hole

< N“~
|
|
|
b E-
()
=TT
~~
-
z
|
|
P

.
s .
- 2] tcd

Balance Weight 206EG08



EG-10 ENGINE — 1AZ-FE ENGINE

B VVALVE MECHANISM

1. General

e Each cylinder is equipped with 2 intake valves and 2 exhaust valves. Intake and exhaust efficiency has
been increased due to the larger total port areas.

® The valves are directly opened and closed by 2 camshafts.

® The intake and exhaust camshafts are driven by a chain.
The VVT-i system is used to improve fuel economy, engine performance and reduce exhaust emissions.
For details, see page EG-30 in the VVT-i system section.

® The shimless type valve lifter is used.
VVT-i Controller Intake Camshaft

Exhaust
Camshaft

Chain Tensioner

Chain Slipper

185EG24

2. Camshaft

® The intake camshaft is provided with timing rotor to trigger the camshaft position sensor.

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

® A VVT-i controller has been installed on the front of the intake camshatft to vary the timing of the intake
valves.

Timing Rotor

VVT-i Controller '

Timing Sprocket

181EG11
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3. Intake and Exhaust Valves

® |ntake and exhaust valves with large-diameter valve face have been adopted to improve the intake anc
exhaust efficiency.

e Narrow valve stems have been adopted to reduce the intake and exhaust resistance and for weight redu

tion.
P Specification
Camshaft
Valve Intake Exhaust
. 9.2 mm 8.6 mm
Valve Lift 036in) | (0.34in.)
Valve Face 34.0 mm 29.5 mm
Valve Diameter (2.34in.) (2.16 in.)
Lifter . 55 mm
Stem Diameter (0.216 in.) +—

Stem
Diameter

206EG09

Valve Face Diameter

® Along with the increased amount of valve lift, shimless valve lifters that provide a larger cam contact
surface have been adopted.

The adjustment of the valve clearance is accomplished by selecting and replacing the appropriate valve
lifters.

Service Tip

A total of 35 valve lifters are available in 0.020 mm (0.008 in.) increments, from 5.060 mm (0.199
in.) to 5.740 mm (0.226 in.). For details, refer to see the 1AZ-FE Engine Repair Manual (RM865E).
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4. Timing Chain

® A roller chain with an 8 mm pitch has been
adopted to make the engine more compact.

Chain Damper

® The timing chain is lubricated by an oil jet. _
Chain

Chain
Slipper

185EG25

5. Chain Tensioner

Cam Spring

® The chain tensioner uses a spring and oil pressure
to maintain proper chain tension at all times.
The chain tensioner suppresses noise generated 0
by the chain.

® Aratchet type non-return mechanism is also used.

® To improve serviceability, the chain tensioner is
constructed so that it can be removed and installed
from the outside of timing chain cover.

>

Plunger

Spring

181EG14
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B LUBRICATION SYSTEM
1. General

® The lubrication circuit is fully pressurized and oil passes through an oil filter.
® The trochoidal type oil pump is chain-driven by the crankshatft.
e The oil filter is attached downward from the crankcase to improve serviceability.

® Along with the adoption of the VVT-i system, the cylinder head is provided with a VVT-i controller
and a camshaft timing oil control valve. This system is operated by the engine oil.

Camshaft Timing Oil Control Valve

Chain Tensioner

Oil Pump

206EG45

Ol Filter

MAIN OIL HOLE

¢ i

BYPASSY | OIL FILTER CYLINDER HEAD CRANKSHAFT
VALVE A l JOURNAL
' Y v
SUB OIL HOLH | CHAIN EXHAUST CONNECTING ROD] | OIL JET]
‘ TENSIONER] CAMSHAFT
JOURNAL
Y
RELIEF OIL PUMP CAMSHAFT INTAKE OIL JET
VALVE TIMING OIL CAMSHAFT. '
CONTROL JOURNAL
VALVE TIMING
| OIL STRA|NER| * ? PISTO CHAIN
VVT-i
CONTROLLER l
Y Y Y
OIL PAN

206EG10
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P Specification o
_ Dry 4.9 liters (5.2 US qts, 4.3 Imp. qgts)
gsllpacity with Oil Filter 4.2 liters (4.4 US qgts, 3.7 Imp. qts)
without Oil Filter 4.0 liters (4.2 US qts, 3.5 Imp. gts)
Type Trochoid Gear
Pump Speed 600 rpm — 6000 rpm
ol p Discharge Volume 3.4 I/min — 48.1 I/min
il Pump —
Discharge Pressure (1.0 kg%/(():?r?lfiiz psi) 3.0 kg?/gc?r?lfljlaZJ psi)
Relief Valve Opening 456 kPa
Pressure (4.6 kgf/cn?, 65.4 psi)
Type Full-flow
Oil Fitter Displacement 75 cn (4.8 cu. in.)
Bypass Valve Opening 80 — 120 kPa
Pressure (0.8 — 1.2 kgf/crf)
2. Oil Pump

® The trochoidal type oil pump is chain-driven by
the crankshaft, and fits compactly inside the tim-

ing chain cover.

® Friction has been reduced by means of 2 relief

holes in the internal relief system.

Crankshaft

185EG27

Oil Pump
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B COOLING SYSTEM
® The cooling system is a pressurized, forced-circulation type.

e A thermostat with a bypass valve is located on the water inlet housing to maintain suitable temperature
distribution in the cooling system.

® An aluminum radiator core is used for weight reduction.

® The flow of the engine coolant makes a U-turn in the cylinder block to ensure a smooth flow of the
engine coolant. In addition, a bypass passage is enclosed in the cylinder head and the cylinder block

e \Warm water from the engine is sent to the throttle body to prevent freeze-up.

® Along with the adoption of an independent automatic transaxle oil cooler (ATF warmer), a de
water passage has been provided.

To Heater Core

Bypass Passage To Radiator

To A/T Oil Cooler
(ATF Warmer)

& & Thermostat
\Q
Water Pump

. From Radiator

206EG11

Cylinder Head

B P '—ﬁ
ypass Passage | ':j !

Heater Core

:
[

Water Pum
C ¥ [ Cylinder Block *r AIT Qil Cooler
L ] S (ATF Warmer)
F Reservoir Tank 1U¢
Thermostat -~
i )

1 Throttle Bod
Radiator y o6EGL




EG-16 ENGINE — 1AZ-FE ENGINE

B INTAKE AND EXHAUST SYSTEM
1. Air Cleaner

A frameless, full-fabric air cleaner element has been
adopted to reduce weight and to simplify its disposal.

Full-fabric
Air Cleaner
Element

206EG13

2. Throttle Body

® A spherical-plated throttle valve has been adopted on the manual transmission models.

e By adding a spherical curve to the intake air volume, the drivability of the vehicle during the initial
phase of the throttle valve opening process has been improved.

® This allows for easy acceleration pedal control and improved acceleration feel.

Spherical-Plate

Intake Air Volume

Throttle Valve with Spherical Plate

206EG14 Throttle Valve Opening Angle;g;eczs
3. Intake Manifold

® The intake manifold has been made of plastic to
reduce the weight and the amount of heat trans] Nrottle Body Mesh
ferred from the cylinder head. As a result, it has
become possible to reduce the intake air tempera-
ture and improve the intake volumetric efficiency.

® Aresonator is installed inside the air intake cham-
ber which makes use of the intake pulse to im-
prove torque in the mid-speed range.

e Throttle body mesh is used in between the throttle
body and the intake manifold to improve the flow

of air within the intake manifold.
181EG15
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4. Exhaust Manifold

e A dual type exhaust manifold has been installed on the front of the vehicle.
® A stainless steel exhaust manifold is used for weight reduction.
e A thin-wall ceramic TWC (Three-Way Catalytic Converter) has been adopted.

® Two air-fuel ratio sensors and two heated oxygen sensors have been provided on the exhaust manifold

Air Fuel Ratio Sensor
(Band 1, Sensor 1)

Air Fuel Ratio Senso
(Bank 2, Sensor 1)

Heated Oxygen Senso
(Bank 2, Sensor 2)

Heated Oxygen Sensor
(Band 1, Sensor 2)

206EG15

5. Three-Way Catalytic Converter

An ultra thin-wall, high-cell density ceramic type TWC has been adopted. This TWC enables to improve
exhaust emissions by optimizing the cells density and the wall thickness.

Wall Thickness: 0.09 mm (0.004 in.)
Cell Density  : 93 cells/cm (600 cells/iR)

198EG06
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B FUEL SYSTEM
1. General

® The fuel returnless system has been adopted to reduce evaporative emissions.
e A fuel cut control has been adopted to stop the fuel pump when the SRS airbag is deployed.
® A quick connector has been adopted to connect the fuel pipe with the fuel hose to improve serviceability.

® A compact fuel pump in which a fuel filter, pressure regulator, and fuel sender gauge are integrated
in the fuel pump assembly has been adopted.

® A compact 12-hole type injector with high atomizing performance has been adopted to improve the
atomization of fuel.

® The aluminum die-cast delivery pipe has been integrated with the pulsation damper to improve service-
ability.

® A tether has been provided on the fuel filler cap to prevent the cap from being lost, which results in
preventing the leakage of fuel or the evaporative gas.

2. Fuel Returnless System

This system has been adopted to reduce the evaporative emission. As show below, integrating the fuel
filter, pressure regulator, and fuel sender gauge with fuel pump assembly it possible to discontinue the
return of fuel from the engine area and prevent temperature rise inside the fuel tank.

Injector

Bﬂ'%%“e?”}@ gﬁ i ﬂl

r_> Delivery Pipe

Pressure Regulator

Fuel Tank

Fuel Filter
\Eﬁ—; Fuel Pump

Assembly

Fuel Pump—{—1 |

185EG16
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3. Fuel Pump Assembly

A compact fuel pump in which a fuel filter, pressure
regulator, and fuel sender gauge are integrated in g@ine"
fuel pump assembly has been adopted.

Pressure
L | Regulator
P> Specification 9
Output Output =2
ltem Pressure | Volume Fuel Filter—|I . Fuel Pump
(kPa) (L/h) !
Output Pressure W Fuel Sender
(Operating 324 80 i Gauge
Condition) . ;
Max. Output 441 ~ 588 o
Pressure

206EG16

4. Fuel Injector

The 12-hole type injector has been adopted to
prove the atomization of fuel.

m-

P Specification «

Quantity of Nozzle Hole 12

Diameter of Nozzle Hole
mm (in.)

0.16 (0.006)

185EG04
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B IGNITION SYSTEM

1. General

A DIS (Direct Ignition System) has been adopted. 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 this engine is an independent ignition system which has one ignition coil (with igniter) for

each cylinder.

Engine ECU
Camshatft G22
Position >
Sensor IGT1 ¢
Crankshaft IGT2
Position NE -
Sensor
IGT3
Various _
Sensors > IGT4
IGF
2. Ignition Coill

\ 9

Ignition Coil
(with Igniter)

%
1 |
: No.l

(e,

— ~~ Cylinder

No.2

O

—

B=ci Cylinder
—

=i

No.3

- 1

| Cylinder

[

' No.4
I Ij:l]) Cylinder

YEG25

The DIS provides 4 ignition coils, one for each cylinder. The spark plug caps, which provide contact to
the spark plugs, are integrated with an ignition coil. Also, an igniter is enclosed to simplify the system.

3. Spark Plug

Iridium-tipped spark plugs have been adopted to improve ignition performance while maintaining the same
durability of the platinum-tipped spark plugs.

=

0.7 mm
(0.028 in.)

Iridium Tip

185EG38

P Recommended Spark Plugsq

. DENSO | SK20R11
NGK IFR6A11
1.0-1.1 mm
Plug Gap (0.039 — 0.043 in.)
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B STARTING SYSTEM
Starter

1) General

® The automatic transaxle model has adopted a compact and lightweight PS (Planetary reduction-Seg-
ment conductor motor) starter. The manual transaxle model has adopted the conventional starter.

® Because the PS starter contains an armature that uses square-shaped conductors, and its surface fut
tions as a commutator, it has resulted in both improving its output torque and reducing its overall
length.

® |n place of the field coil used in the conventional starter, the PS starter uses of permanent oG

Parmanent Magnet

Surface
Commutator
Armature Armature
—=
A Brush
%
f O
) p ‘xﬁ T __l_
== ~ Length_ =
206EG18
~JB6EG19
PS Starter
P Specification o
Model PS Starter Conventional Type Starter
(Automatic Transaxle Model) (Manual Transaxle Model)
Length 128 mm (5.04 in.) 134 mm (5.28 in.)
Weight 2900 g 3550 g
Rating Voltage 12V 12V
Rating Output 1.3 kw 1.2 kw
Rotating of Direction Counter Clock Wise* Counter Clock Wise*

*: Viewed from Pinion Side
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2) Construction

® Instead of the construction of the armature coil of the conventional starter that uses round-shaped
conductor wires, the PS starter uses square conductors. With this type of construction, the same condi-
tions that are realized by winding numerous round-shaped conductor wires can be achieved without
increasing the mass. As a result, the output torque has been increased, and the armature coil has been
made more compact.

® Because the surface of the square-shaped conductors that are used in the armature coil functions as
a commutator, the overall length of the PS starter has been shortened.

Conventional Type Starter

Brush
Armature Square-Shaped Round-Shaped
Commutator Conductor Conductor Wire
(- By xl
. —
B [ ] &)
=
G I==r A — A Cross B — B Cross
A \ Brush Section Section
Armature Surface .
Commutator PS Starter Conventional

Type Starter
PS Starter

206EG20
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B SERPENTINE BELT DRIVE SYSTEM

® Accessory components are driven by a serpentinéler Pulley for Automatic Tensioner
belt consisting of a single V-ribbed belt. It reduces
the overall engine length, weight and number of
engine parts.

Alternator
Pulley

® An automatic tensioner eliminates the need for
tension adjustment.

Power
Steering

Pump ___\_._v
Pulley

Air Conditioner
Crankshaft Pulley Compressor Pulley

<With Air Conditioner>
System Models

181EG17
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B ENGINE CONTROL SYSTEM

1. General

The engine control system of the Avensis Verso/Picnic’s 1AZ-FE engine is basically the same in construction
and operation as that of the RAV4’'s 1AZ-FE engine.
The engine control system of the Avensis Verso/Picnic’s 1AZ-FE engine and RAV4’'s 1AZ-FE engine are

compared below.

Avensis
System Outline Verso/ | RAV4
Picnic
EE| * An L-type EFI system directly detects the intake pir
- volume with a hot-wire type air flow meter.
Electronic Fuel * The fuel injection system is a sequential multipprt O O
Injection L
fuel injection system.
ESA Ignition timing is determined by the engine ECU baged
Electronic Spar on signals from various sensors. The engine ECU for-O O
Advance rects ignition timing in response to engine knocking.
ISC . .
Idle Speed Slgo;arzesdoslen0|d type ISC valve controls the fast idle §nd ® ®
Control P :
VVT-i
Variable Valve Controlstheintake camshafttoan optimal valve tim|ng ® ®
Timing-intelligent | in accordance with the engine condition.
(See page EG-30)
e Fuel pump operation is controlled by signal from the en-
Fuel Pump Control gine ECU. ® ®
(See page EG-35) | * To stop the fuel pump while the SRS driver’s and frpnt
passenger’s airbags are in operation.
Air Fuel Ratio Maintains the temperature of the air fuel ratio sensorfand
Sensor, Oxygen oxygen sensor atan appropriate level to increase gecur ®
Sensor Heater racy of detection of the oxygen concentration in thefex-
Control haust gas.
Evaporative The engine ECU controls the purge flow of evaporafive
Emigsion Control emissions (HC) in the charcoal canister in accordance withO O
engine conditions.
Air Conditioner By turning the air conditioner compressor ON or OFF infac-
A cordance with the engine condition, drivability is majn- O O
Cut-off Control -
tained.
Radiator cooling fan operation is controlled by signpls
Cooling Fan from engine ECU based on the water temperature Sen- .
Control sorsignal (THW) and the condition of the air conditign-
(See page EG-36) | er operation.
Engine Prohibits fuel delivery and ignition if an attempt is madeg to ® ®
Immobiliser start the engine with an invalid ignition key.
- - When the engine ECU detects a malfunction, the enpine
Diagnosis ECU diagnoses and memorizes the failed section. O O
When the engine ECU detects a malfunction, the enpine
Fail-Safe ECU stops or controls the engine according to the datp al<O O
ready stored in memory.

*1. with Air Conditioner System
*2: with Engine Immobiliser System
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2. Construction

The configuration of the engine control system in the 1AZ-FE engine in the new Avensis Verso/Picnic
is as shown in the following chart.

SENSORS ACTUATORS
| AIR FLOW METER Ve EFL
#10
" INTAKE AIR TEMP, SENSOR |14 » 120 No. 1 INJECTOR
No. 2 INJECTOR
| WATER TEMP. SENSOR | 11W #30 No. 3 INJECTOR
A "0, No. 4 INJECTOR
| THROTTLE POSITION SENSOR— 1A~
CRANKSHAFT POSITION NE
SENSOR 6T ESA
IGT4 77 777777777777777
CAMSHAFT POSITION G22 " IGNITION COIL with IGNITER |
SENSOR IGF !

| SPARK PLUGS |

AIR FUEL RATIO SENSOR AF1A
(Bank 1, Sensor 1)

AIR FUEL RATIO SENSOR | AF2A VT
(Bank 2, sensor1t) | | | T __—_ =
ocv CAMSHAFT TIMING OIL
HEATED OXYGEN SENSOR | OX1B CONTROL VALVE
(Bank 1, Sensor 2) Engine
ECU
HEATED OXYGEN SENSOR | OX2B
(Bank 2, Sensor 2) - lsc
RSD |
KNOCK SENSOR }_,KNKl CONTROL VALVE
AC1
| AIR CONDITIONER AMPLIFIER® | ==
PCT1,
PTC2
‘ PTC AMPL|F|ER*2 k—c> 777F7UEL7FLU7ME§9N-|39£77
NSW FC " CIRCUIT OPENING RELAY
| NEUTRAL START SWITCH® |-~ ="
KD
| KICK DOWN SWITCH*  |——
OXYGEN SENSOR HEATER
.~ COMBINATIONMETER | spD | | CONTROL
> Bank 1, Sensor 1
.~ IGNITIONSWITCH | sTA HAF2A Bank 2, Sensor 1
e Starting Signal IGSW HEATED OXYGEN SENSOR
e Ignition Signal HT1B Bank 1, Sensor 2
HT2B
AIRBAG SENSOR ASSEMBLY | "2 Bank 2, Sensor 2

*1: with Air Conditioner System (Continued)

*2: with PTC Heater System N
*3: Only for Automatic Transaxle
*4: LHD models with automatic transaxle for Europe only
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EVAPORATIVE EMISSION
CONTROL

| VSV (for EVAP) |

AIR CONDITIONER CUT
OFF CONTROL#%

AIR CONDITIONER

AMPLIFIER

COOLING FAN CONTROL

,} COOLING FAN RELAYS

EFI MAIN RELAY

CHECK ENGINE WARNING
LIGHT

\/_\
POWER STEERING OIL PSW
PRESSURE SWITCH
EVP1
TXCT
TRANSPONDER KEY RXCK
AMPLIFIER*5 CODE
KSW
| UNLOCK WARNING SWITCH |— > ACMG
ELS | Engine
| BODY ECU — ECU
RR DEF TAIL
FAN
REAR WINDOW TAILLIGHT
DEFOGGER RELAY
RELAY
MREL
STP
| STOPLIGHTSWITCH |~
SIL | w
| DATALINK CONNECTOR3 | 5™
+B | BATT
EFI MAIN RELAY ‘ ‘ BATTERY

*5: with Engine Immobiliser System
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3. Engine Control System Diagram

Ignition
Switch
- Combination
[ St Body ECU
Battery oﬁvnva?,%ssﬁf’é'”g-—l Meter Y
Switc l T
l..|PTC
Amplifier*2
— - Check Engine
VSV Engine ECU
(for EVAP)
| «_| Airbag Sensor|
Assembly
ThrOttle CamShaﬂ Air Conditione
Position Position | Amplifiers 1
] /7 Sensor Sensor
' = 4 o)-iCamshaft
Fuel Pum Timing
P Oil Control
Valve
Air Fuel Ratio
i Sensor
Air Flow Meter
Built-in Intake (Bank 1, Sensor 1)
Air Temp.
Sensor -
ISC Valve Injector
N Air Fuel
. Ratio
Alr D — Sensor
Air Cleaner @gﬂgozr'
Knock Sensor
Heated
| Oxygen
p) Sensor
I <Bank 2,
_ Water Temp.  Heated Sensor
Crankshaft Position Sensor gxygen
ensor
Sensor <Bank T
Sensor

*1: With Air Conditioner System
*2: With PTC Heater System

206EG22
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4. Layout of Main Components

Throttle Position
Sensor

Injector

Camshaft Timing Oil
Control Valve

Knock Sensor

Crankshaft
Position
Sensor

Air Fuel Ratio
Sensor
(Bank 2, Sensor 1)

Heated Oxygen Sensor

(Bank 2, Sensor 2)

A s
— I

Engine ECU

VSV (for EVAP)

7

)

DLC3

i
S

e

Air Flow Meter

@

SRV

Ignition Coil
with Igniter

Camshaft Position

N Sensor

Air Fuel Ratio Sensor

(Bank 1, Sensor 1) Water Temp. Sensor

Heated Oxygen Sensor

(Bank 1, Sensor 2)

Neutral Start Switch*

206EG23

*: Only for Automatic Transaxle
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5. Main Components of Engine Control System

General

The main components of the 1AZ-FE engine control system are as follows:

Components Outline Quantity
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 (3) 1
Throttle Position Sensor Linear Type 1
Knock Sensor Built-In Piezoelectric Element Type 1

Air Fuel Ratio Sensor
(Bank 1, Sensor 1) Type with heater 2
(Bank 2, Sensor 1)

Oxygen Sensor

(Bank 1, Sensor 2) Type with heater 2
(Bank 2, Sensor 2)
Injector 12-Hole Type 4

Rotary Solenoid Type

ISC Valve (1-Coil Type)

Air Fuel Ratio Sensor

As illustrated below, the conventional oxygen sensor is characterized by a sudden change in its output
voltage at the threshold of the stoichiometric air-fuel ratio (14.7 : 1). In contrast, the air-fuel ratio sensor
outputs a voltage that is approximately proportionate to the existing air-fuel ratio by converting the oxgen
density to the voltage. As a result, the detection precision of the air-fuel ratio has been improved.

— _ V) Air Fuel Ratio Sensor V)
3 4.2
APt L33y ° 5
(92] c
o &
Air Fuel Enai § o5
. ngine S
Ratio Senso@ EC% D s
e X 3
L2 \ / o))
%3
2.2-
AF-— 30V | | |
11 14.7 19

Air-Fuel Ratio

Output Characteristics
185EG43 185EG44
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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 @ff ®@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 exhaust emissions. The actual intake valve
timing is feedback by means of the camshaft position sensor for constant control to the target valve timing.

Camshaft Position Sensor

Water Temp. Sensor Throttle Positior
Sensor
Yy v
Engine ECU
“ + f
Cl’al_’\kShaft | Air Flow Meter | I\/ehicleSpeedSigr{al
Position Sensof
Camshaft Timing Oil Control Valve
198EG19
Engine ECU
Crankshaft Position Sensgr 7 > Target Valve Timing . o Camshafi Timing
| i
' Feedback ! p1y control

Throttle Position Sensor

Air Flow Meter [

Water Temp. Sensor , - Correction
Camshaft Position Sensof Actual Valve Timing !

Vehicle Speed Signal ( — - - - - - -

172CRO7
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EG-31

Construction

1) VVT-i Controller

This controller consists of the housing driven from the timing chain and the vane coupled with the intake

camshaft.

The oil pressure sent from the advance or retard side path at the intake camshaft causes rotation in th
VVT-i controller vane circumferential direction to vary the intake valve timing continuously.
When the engine is stopped, the intake camshaft will be in the most retarded state to ensure startability
When hydraulic pressure is not applied to the VVT-i controller immediately after the engine has been

started, the lock pin locks the movement of the VVT-i controller to prevent a knocking noise.

Lock Pin

At a Stop

Vane

(Fixed on Intake Camshaift)

In Operation

Lock Pin

2) Camshaft Timing Oil Control Valve

The camshaft timing oil control valve con-
trols the spool valve position in accordance
with the duty control from the engine ECU
thus allocating the hydraulic pressure that
is applied to the VVT-i controller to the ad-
vance and the retard side. When the engine
is stopped, the camshaft timing oil control
valve is in the most retarded state.

Spring Oil Pressure

Drain

= ‘I"h‘ﬁ S
] J{LI,E.%:—_IAIQ

Intake
Camshaft

169EG36

Connector
Spool Valve

=2l

Drain

4 E————)

e
1l

==

Plunger

(Advance Side) (Retard Side)

To VVT-i Controller

181EG39
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Operation

® The camshaft timing oil control valve selects the oil path to the VVT-i controller according to the ad-
vance, retard or hold signal from the engine ECU. The VVT-i controller rotates the intake camshatft in
the timing advance or retard position or holds it according to the position where the oil pressure is applied.

1) Advance

When the camshaft timing oil control valve is positioned as illustrated below by the advance signal
from the engine ECU, the resultant oil pressure is applied to the timing advance side vane chamber to
rotate the camshatft in the timing advance direction.

) K Engine ECU
== - '

-
e )

QOil Pressur$ * Drain

Rotating Direction

198EG35

2) Retard

When the camshaft timing oil control valve is positioned as illustrated below by the retard signal from
the engine ECU, the resultant oil pressure is applied to the timing retard side vane chamber to rotate
the camshatft in the timing retard direction.

Vane

Engine ECU

'

]
= ]

Drain * *Oil Pressure

Rotating Direction

198EG36



ENGINE — 1AZ-FE ENGINE EG-33

3) Hold

The engine ECU calculated the target timing angle according to the traveling state to perform control
as described in the previous page. After setting at the target timing, the valve timing is held by keeping
the camshaft timing oil control valve in the neutral position unless the traveling state changes.

The adjusts the valve timing at the desired target position and prevents the engine oil from running out
when it is unnecessary.

Engini ECU

-

Oil Pressure

198EG37

® |n proportion to the engine speed, intake air volume, throttle position and water temperature, the
engine ECU calculates an optimal valve timing under each driving condition and controls the cam-
shaft 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 it is possible to
perform feedback control to achieve the target valve timing.

p Operation During Various Driving Conditions (Conceptual Diagram) «¢

. Full Load Performance

Engine
Load

Range 3

Range 1, 2
3 o

Engine Speed

162EG46
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Engine

intake side

Operation State| Range Valve Timing Objective Effect
TDC Most
retarded
timing Stabilized
. : Most retarded timing reducesidling rpm
During Idlin 1 : .
g g EX IN blow back to the intake side Better fuel
economy
190EG06
To retard side
At Light Decreasing overlap to Ensured
9 2 EX IN | eliminate blow back to the | engine
Load . . -
intake side stability
178EG19
To advance sid|
Better fuel
. Increasing overlap to economy
f(t)él;gedlum 3 EX IN | increase internal EGR for | Improved
pumping loss elimination | emission
control
178EG20
TDC
In Low to Imoroved
Medium Advancing the intake valve Prove
. . | torque in low
Speed 4 EX IN | close timing for volumetric :
. . : to medium
Range with efficiency improvement
speed range
Heavy Load To advance
~— side
BDC 178EG21
In High Speed Retarding the intake valve
: S .| Improved
Range with 5 EX IN | close timing for volumetric
. . output
Heavy Load efficiency improvement
To retardvsm 1788G22
Most ..
retardedl MOSt retarded timing to
timing | prevent blow back to the Stabilized
At Low B ExX IN intake side leads to the lean fast idle rpm
Temperatures burning condition, and Better fuel
stabilizes the idle speed at | economy
190ecos | fast idling
Most
retarded
) timing o
Upon Starting/ Most retarded timing
Stopping the - EX IN | minimizes blow back to the Improved
startability

190EG06
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7. Fuel Pump Control

A fuel cut control is adopted to stop the fuel pump when the airbag is deployed at the front or side* collision.
In this system, the airbag deployment signal from the airbag sensor assembly is detected by the engine
ECU, and it turns OFF the circuit opening relay.

After the fuel cut control has been activated, turning the ignition switch from OFF to ON cancels the fuel
cut control, thus engine can be restarted.

Front Airbag 4
Sensor
(RH and LH %j Circuit

> Airbag : Opening -

E
Sensor - E?:%me Relay EG

= Assembly
Side and Curtai
Shield Airbag
(Sli?ﬂs;r:dAlfli()a*mby @ Fuel Pump

Motor
7_7 198EG20

*. with SRS Side and Curtain Shield Airbag System
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8. Cooling Fan Control

In contrast to the previous electric cooling fan system, the cooling fan main relay and the water temperature
switch have been discontinued. Instead, by sharing the water temperature sensor to control the fan motor,
a simpler system has been realized.

This cooling fan control turns 3 fan relays ON/OFF in accordance with the water temperature and the operat-
ing conditions of the air conditioner system. When it is ON, the control is switched to operate the 2 fan
motors at Low (serial) or High (parallel).

p Wiring Diagram «

CDS
RN
RO
AM1 ACC
AM1 0] RDI
IG1
OO o
QST1
Ignition SW
!
Fan AIC
- o) o
3N 9 |Re| 4[| /8 [y 8 Pz | 8 /] e
Rela
Relay Q y E,%r_]g Motor
[ Relay

Engine

Q [
4 ECU Diode
% MAIN = !’} (Fan)
T A @ Radiator
. Fan Motor
Refrigerant ‘

Pressure Signal
T Battery Water Temp
Signal AIC

O
AlC
P .
Switch (( Ampifier

206EG24

p Cooling Fan Operation <

Air Conditioner Condition Water Temperature
- About 83C (18TF) About 90C (194F)
Compressor Refrigerant Pressure or Lower or Higher
OFF 1.2 MPa (12.5 kgf/cR) or Lower OFF High
ON 1.2 MPa (12.5 kgf/cR) or Lower Low High
1.5 MPa (15.5 kgf/cR) or Higher High High
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1CD-FTV ENGINE

B DESCRIPTION

The 1CD-FTV TOYOTA D-4D (Direct injection 4 Stroke common-rail Diesel) is in-line 4-cylinder, 2.0
liter, 16-valve DOHC turbocharged with intercooler diesel engine.

This engine is a based on the 1CD-FTV engine equipped on the Avensis, to which the following major
changes have been made in its application to the Avensis Verso/Picnic:

® Variable nozzle turbocharger has been adopted. (High performance)

® EGR cooler that complies with European STEP Il regulations has been adopted. (Clean emissions)

e Qil filter has been relocated. (Good serviceability)

This engine is the same as the 1CD-FTV on the Previa, which is based on the 1CD-FTV engine of the
Avensis. Its major difference is the lack of the balance shaft.

206EG25

206EG26
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p Engine Specification«

Model Ave/nsis Verso Avensis Previa
Picnic
Engine Type 1CD-FTV — —
No. of Cyls. & Arrangement 4-Cylinder, In-line — —
: 16-Valve, DOHC,
Valve Mechanism Belt & Gear Drive — —
Combustion Chamber Direction Injection — —
Type
Manifolds Cross-Flow — —
Fuel System Common-Rail Type — —
Displacement  crh(cu. in.) 1995 (121.7) — —
- 82.2x 94.0
Borex Stroke mm (in.) (3.24% 3.7) — —
Compression Ratio 186:1 — —
Max. Output [EEC]| 85 kW @ 4000 rpm| 81 kW @ 4000 rpm| 85 kW @ 4000 rpm
250 Nm 250 Nm 250 Nm
Max. Torque [EEC] @ 1800 - 3000 rpm| @ 2000 - 2400 rpm| @ 1800 - 3000 rpm
Open 2° BTDC — —
Intake
Valve C|Ose 31° ABDC +— +—
Timing Open 51° BBDC — —
Exhaust
Close 0° ATDC — —
Fuel Cetane Number 48 or more — —
Drv Weight Approx. 201 kg Approx. 189 kg Approx. 208 kg
y 9 (Approx. 443 Ib) (Approx. 417 Ib) (Approx. 459 Ib)
Oil Grade CF, 5W-30 CF-4, 10W-30 CF, 5W-30
p Performance Curve «
kW
~ 90
~ 80
N-m
300 -0
250
Torque 54 - 60
150
100 - 50 Output

~ 40

— 30

— 20

L 10

\ I [ \ I
1000 2000 3000 4000 5000

Engine Speed (rpm) 201EG60
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B MAJOR DIFFERENCE

p From Avensis «

Item

Outline

Cylinder Head Cover

The oil filler cap has been relocated.

Engine Proper
Crankshaft Pulley

The crankshaft pulley with bending dumper has b
adopted.

Lubrication System

The oil filter has been relocated.

Intake and Exhaust System

* A water passage has been provided in EGR valve
EGR cooler.

e A step motor has been adopted on the EGR valve,

* The water-cooling type EGR cooler has been adop

e A variable nozzle vane type turbocharger has b
adopted.

* Two catalytic converters have been adopted in ordg
comply with the European STEP Il regulations.

and

=

gen

21 to

Charging System

e SC alternator has been adopted.

* Aone-way clutch function has been provided in the|
ternator pulley.

e V-ribbed belthas been adopted to alternator drive b
and automatic tensioner has been adopted to belt
sioner.

al-

elt,
ten-

Engine Control System

* The accelerator pedal switch has been discontinu

e Some DTCs (Diagnosis Trouble Codes) have b
added or discontinued.

* Avacuumregulating valve and VSV for EGR haved
continued.

e Aturbocharger control has been adopted.

pd.
cen

is-

p From Previa

Item

Outline

Cylinder Block

The crankshaft position sensoris provided on the frorj
the engine.

t of

: Crankshatft
Engine Proper

The balance shaft drive gear has been discontinued
the timing rotor for the crankshaft position sensor |
been relocated.

and
nas

Crankshaft Pulley

The crankshaft pulley with bending dumper has b
adopted.

Balance Shaft

There is no provision of a balance shaft.
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B ENGINE PROPER

1. Cylinder Head Cover

In conjunction with the application of this engine on  Oil Filter Cap
the Avensis Verso/Picnic, the oil filler cap has been
relocated to the front of the vehicle in consideration

of serviceability.

Vehicle Front
01EG03

2. Cylinder Head

® The cylinder head is made of aluminum alloy.

® The injector has been located in the center of the combustion chamber in order to improve engine perfor-
mance and clean emission.

® A glow plug is placed between the intake ports of each cylinder to ensure startability.

Intake Ports

Glow Plug

Injection Hole Glow Plug Hole

EX

Exhaust Ports Injector

201EG04

~—— Service Tip

When reusing the cylinder head bolt, if the thread
outside diameter at the measuring portion is less
than 10.40 mm (0.4094 in.), it is necessary to re-
place them with new ones.

16 mm (0.63 in.

201EGO05
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3.

Cylinder Head

This gasket has adopted a 3-layer steel laminate construction.

O O
@j o

™~ [e) o)
ITYSERYSIRY
O 8 Ooo@8 oo@@
201EG06

o

o O

o
0D
= A — A Cross Section

~—— Service Tip ~

.

There are 5 sizes of new cylinder head gaskets, -
Marked “A”, “B”, “C”, “D", or “E”, according to o‘f—f“
Piston protrusion, For details, refer to see the 7‘3@"
1CD-FTV Engine Repair Manual (Pub. No. =
RMB866E).

201EGO7

4.

Cylinder Block

This cylinder block is constructed of linerless cast iron alloy.

By making the rear surface of the cylinder block in a box shape, thus aimed to improved low vibration
high rigidity and light weight.

By adoption of the rib and implementation of the wall thickness improvement for the cylinder block,
optimal strength is secured.

By expanding the thermostat housing and reducing the water flow resistance, thus improved the cooling
performance.

Rib

Thermostat
Housing

Box Shape

195EG73
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5. Piston, Piston Pin and Piston Ring

® |n conjunction with the adoption of direct injection, piston provided with combustion chamber has been
adopted.

® A cooling channel has been provided to reduce the piston temperature.
® To improve the wear resistance of the top ring groove, a Ni-resist cast iron ring carrier has been adopted.

e Along with the improved engine performance, the piston skirt has been applied with resin coating to
reduce friction loss.

e Full floating type piston pins are used.

Ni-Resist

Combustion
i i Cast Iron
Piston Ring Ring Carrier Chamber
/} 1] Barrel
/ Face
: o [ Taper .
\ Face /
oC Cooling
Channel
Resin Coating 201EG09
P Specification
[ ]
E a P 82.148 - 82.182 mm
_ _
. (D) (A) | Basic Diameter | 35341 3 5355 in.)
®) &(C)”// (B) | Height 74.815 mm (2.945 in.
1 14 mm ©) Piston Pin 31.000 - 31.012 mm
- (0.551in.) Diameter (1.2205 - 1.2209 in.)
(A) Compression .
(D) Height 47.815 mm (1.882 in.
Material Aluminum Alloy

6. Connecting Rod

To accommodate the high combustion pressure generated by the direct injection, this connecting rod is
constructed of a special type of carbon steel that ensures the proper strength.

P Specification o
A) Small End 31.015 - 31.027 mm
Front Mark Inside Diameter| (1.2211 - 1.2215in.)
(©) (®) | BigEndInside | 535 -53.518 mm
Diameter (2.106 - 2.107 in.)
Center Distance
(C) | Between Big 146 mm (5.75 in.)
! and Small Ends

201EG10

Front Mark
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~—— Service Tip ~

® \When reusing the connecting rod cap bolts, if the
diameter at the measuring portion is less than 8.0
mm (0.315in.), itis necessary to reduce them with
new ones.

201EG11

e |f using a standard bearing, replace it with one
having the same number. If the number of the
bearing cannot be determined, select the correct
bearing by adding together the numbers imprinted
on the crankshaft and connecting rod cap, then se-

: : : No.2 NV
lecting the bearing with the same number as the ? N Mark
total. There are 5 sizes of standard bearingsNo.1 1 20r3
marked “1”, “2”7, “3”, “4” and “5” accordingly. '
Q
Number marked \D&

Connectingrod cap 1 2 3
Crankshaft 0/1/2/0/1/2/0/1]2
Use bearing 1123234 345

EXAMPLE: Connecting rod cap “2” + Crankshaft “1”
= Total number 3 (Use bearing “3") Mark

For details, refer to the 1CD-FTV Engine Repair 0,10r2

Manual (Pub. No. RM866E). 201EG12
- )

1,2,3,4o0r5

7. Crankshaft

e A forged crankshaft with 5 main journals, 4 connecting rod pins and 8 balance weights is used.

® The crankshaft pins and main journals have been induction-hardened to ensure their reliability.

. No.4 Crank Pin
No.1 Main Journal

Q9
’
,

T~
[ ]
[ 1 ]
(1 |
[ ]
[

0
5
|
D
|
D

—

ONE
¢~
.
3 -
(O
LTS
T
(O
-~ s
~<o--
(SR
I
NAN

1
IR

| |

.7
‘.
-1 -

=

-7 -

~ -

(V2

~

\

Balance Weight

206EG27
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~—— Service Tip N

If using a standard bearing, replace it with one having
the same number. If the number of the bearing cannot
be determined, select the correct bearing by adding
together the numbers imprinted on the cylinder block
and crankshatft, then selecting the bearing with the

\\ %/y N
same number as the total. There are 5 sizes of stan- Mark 1, 2 or 3 }%
0 ' '

dard bearings, marked “1”, “2”, “3", “4” and “5” ac-
cordingly.

Number marked
Cylinder block 1 2 3
Crankshaft 0/1/2/0/1/2/0|1]2
Use bearing 1123234345

EXAMPLE: Cylinder block “2” + Crankshaft “1”
= Total number 3 (Use bearing “3")
Mark

For details, refer to the 1CD-FTV Engine Repair Mark 1,2,3,40r5
Manual (Pub. No. RM866E). 0,1or2

201EG16
- J

8. Crankshaft Pulley

® The crankshaft pulley with bending dumper has been adopted to reduce noise and vibration.

Bending Dumper

A A — A Cross Section

206EG43
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B VVALVE MECHANISM

1. General

® Each cylinder has 2 intake valves and 2 exhaust valves. Intake and exhaust efficiency is increased by
means of the larger total port areas.

e Quter type valve adjusting shims, which are located on top of the valve lifter.
® A vacuum pump is driven by exhaust camshatft.

® The exhaust camshatft is driven by a timing belt, while the intake camshatft is driven through gear on
the exhaust camshatft.

- : . EG
e Small-diameter, and flat-teeth gear are used for driving the intake camshaft in order to reduce ge

Exhaust Camshaft  \jacuum Pump

s e
ﬂ?ﬁﬁ\}‘ﬂ‘— Intake Camshaft
sl %\"

)
/

Timing Belt

201EG18
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2. Camshaft

The cam nose has been chill treated to ensure its abra-

sion resistance.

p Cam Profile «
Close

(A)

(B)

Open
(A)

(©

(B)

199EG15

3. Intake and Exhaust Valves

Intake Camshaft

206EG28

Cam Intake Exhaust
Side Open | Close | Open | Close
(A) 'Ig'ﬁe.rOpera“O“ 5325 | « |57.7% | +
ortion
(B) I';'ﬁe.rB”ﬁe””g 23.87 | 29.43 |36.09 | 32.7
ortion
. 7.220 mm 8.170 mm
(C) | Cam Height (0.2841in.) (0.3211in.)
. 39.4 mm
(D) | Diameter (1551 in.) —
Material Cast-iron —

® The adjusting shim has been located directly above the valve lifter. This construction allows the adjusting
shim to be replaced without removing the camshaft, which improves the serviceability during valve clear-

ance adjustment.

® A cutoff is provided in the valve lifter to improve the serviceability of the replacing the adjusting shims.

Camshaft
Adjusting
Shim

|

Valve Lifter

Valve

Stem Diameter

e 187EG16

Face Diameter

P Specifications«
ltem Intake Valve Exhaust Valve
Face o | 28.0mm (1.10in) 24.0 mm (0.94 in.)
Dl er | 60 mm (0.236in) -

Q/Adjusting Shim

Cutoff

Valve Lifter

187EG17

Service Tip

Adjusting shims are available in 17 increments of 0.050 mm (0.0020 in.), from 2.50 mm (0.0984
in.) to 3.30 mm (0.1299 in.). For details, refer to see the 1CD-FTV Engine Repair Manual (Pub}| No.

RMS66E).
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4. Timing Belt Relation

The automatic tensioner suppresses noise generated by the timing belt.

Camshaft Timing Pulley

Automatic Tensioner

Oil Pump A .
Drive Gear s Crankshaft Timing Pulley

201EG21

~—— Service Tip

® The maintenance interval of the timing belt is every 150,000 km.

® Forthe purpose of replacing the timing belt, installation marks are provided on the crankshaft timing
pulley and the oil pump, the camshatft timing pulley and the mating surface of the cylinder head gover,
and the supply pump pulley and the water pump.

Installation Marks

206EG29
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B LUBRICATION SYSTEM
The lubrication circuit is fully pressurized and all oil passes through an oil filter.

® A trochoid gear type oil pump is driven by the timing belt.

® The water-cooled type engine oil cooler is used to lower the oil temperature.
[

[

Oll jets have been provided for cooling the pistons.
An oil level sensor is provided in the oil pan for efficient servicing.

— Change (from Avensis) —

In conjunction with the application of this engine on the Avensis Verso/Picnic, the oil filter has been relo-
cated in order to ensure serviceability. Accordingly, the oil catch plate has been discontinued.

ave

“
Y

A D
N 1)
)y

<X ;‘
IS
iy

Oil Cooler

Oil Pressure Switch

Oil Pump N o
————— Ol Filter
Oil Level Sensor 206EG30
Main Qil Hole
1 Check Orifice
> L Valve
Bypass . Crankshaft _ Cylinder
Valve X O|I COOIer Journal O|I Jet Head
A \d
Turbocharge
I v v v
Bypass I .
vgl?/e X | Oil Filter !Bypassi— Piston Exhaust Intake
! Camshaft Camshaft
Journal Journal
Y \i |
Relief ; c ting | [ Connecting
Valve X Oil Pump REQ”EZZ End Egg Small v
f Vacuum
Oil Strainer Pump
\ f \i Y \i y Yy VvV \

Oil Pan

201EG31
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P Specification
_ Dry 6.7 liters (7.1 US qts, 5.9 Imp. gts)
gallpacity with Oil Filter 5.9 liters (6.2 US qts, 5.2 Imp. qts)
without Oil Filter 5.3 liters (5.6 US qts, 4.7 Imp. qts)
Type Trochoid Gear
Pump Speed 990-1010 rpm 4455-4545 rpm
ol p Discharge Volume 10.0 I/min or more 67.8 I/min or
il Pump
Discharge Pressure 2.0 ksggrrlg,:gQ psi) (3.0 kéggngjls psi)
Relief Valve Opening 590 kPa
Pressure o (6.0 kgf/cn?, 85.3 psi)
Type Full-flow + Bypass
Oil Filier Oil Capacity Approx. 0.61 liters (0.64 Us qgts, 0.54 Imp. gts)
Bypass Valve Opening 80 — 120 kPa
Pressure (0.8 — 1.2 kgf/crd)
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B COOLING SYSTEM
1. General

® The cooling system is a pressurized, forced-circulation type.

® A pressurized reservoir tank has been adopted to prevent the engine coolant deteriorating upon contact
with external air.

® A thermostat, having a bypass valve, is located on the water pump inlet side of the coolant circuit. As
the coolant temperature rises, the thermostat open the water bypass passage closes, so the system main-
tains suitable temperature distribution in the cylinder head.

® An aluminum radiator core is used for weight reduction.
— Changes (from Avensis) —

® A water passage has been provided for cooling the EGR valve.

e A water-cooled EGR cooler has been provided.

Oil Cooler

EGR Cooler
EGR Valve
Thermostat
Opening Temp.:80 — 84 .
P 9 P ?1076 ? 1%3!3) ~— From Radiator
201EG25
—| Oil Cooler | | Turbocharger
—| EGR Cooler I—f\—f
\J Yy .
. 1 H
Cylinder eater Core
Head .| Water
A A A AT[7] Outlet
Cylinder | —l
Block |
A | EGR Valve
I : (Step Motoar)
Water Pump Water |
Bypass |
WaterInlet |
A +—{Raservoir Tan1<
A \i

| Radiator | I1EG26
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2. Pressuried Reservoir Tank

This reservoir tank has following feature.
® Prevent the engine coolant not to deteriorate upon contact with external air.
® Prevent the engine coolant not to evaporate.

® The air in the water passage is separated into gaseous and liquid forms in the reservoir tank, the gas-liquit
separation performance has been improved.
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B INTAKE AND EXHAUST SYSTEM

1. General

® |n conjunction with the adoption of the direct injection system, an equal-length port intake manifold
provided with an intake chamber has been adopted in order to reduce the swirl variances among the
cylinders.

® A step motor type throttle has been adopted to improve EGR performance and to reduce the vibration
when stopping the engine.

® An air-cooled intercooler has been adopted.
— Changes (from Avensis) —

® A step motor has been provided on the EGR valve. Accordingly, the vacuum regulating valve and the
VSV (for cutoff) have been discontinued.

® The water-cooling type EGR cooler has been adopted.
® A variable nozzle vane type turbocharger has been adopted.

® Two catalytic converters have been adopted in order to comply with the European STEP Il regulations.

Turbocharger

EGR Cooler

Exhaust Manifold

Main Muffler
Sub Muffler

Catalytic Converter

EGR Valve

Intake Manifold

Intercooler
206EG32
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2. Air Cleaner

® The air cleaner case has been increased in size to help reduce the amount of intake air noise.

e A diffuser duct has been provided in the air cleaner case in order to help reduce the intake resistance

Air Flow Meter

Air Cleaner
Element

A — A Cross Section

206EG33

3. Intercooler

An air cooled intercooler has been adopted in order to lower the intake air temperature, improve engine
performance, and to realize cleaner exhaust gas emissions.

P Specifications«

(©)
Type Drawn Cup

I |core size| (A) [Height | 175.0 mm (6.89 in.
(B) | Width 187.6 mm (7.39 in.
(B) (C) | Thickness| 65 mm (2.56 in.)
Material Aluminum

201EG28
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4. EGR System
General

This system is designed to help reduce and control NOx formation due to a slight reduction of peak tempera-
ture in the engine combustion chamber, which is accomplished by introducing a small amount of inert
gas into intake manifold.

By adopting the exhaust gas passage in the cylinder head and the water cooling type EGR cooler, this
makes it possible to lower the temperature of the exhaust gas and re-circulate the great amount of exhaust
gas.

EGR Cooler

EGR Valve

201EG53

EGR Valve

® A step motor has been adopted on the EGR valve to enable the engine ECU to directly control the EGR
valve.

® The engine coolant circulates through the EGR valve to ensure proper cooling performance.

To Intake
Manifold

From Exhaust
- Manifold

201EG29 IN ouT 201EG30
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EGR Cooler

The water cooling type EGR cooler has been established in the EGR passage between the exhaust manifo
and the cylinder head.

Water IN
Water OUT 4= A
Engine
Coolant
- L
A
o) Exhaust
o Manifold A — A Cross Section
Side

Cylinder
Head Side S01EG3L
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5. Turbocharger
General

® This turbocharger has been realized the great improvements of low speed torque, maximum output, fuel
consumption and noise and emission reduction by controlling the nozzle vane variably and making the
most suitable velocity of the exhaust gas inflow to the turbine at all times in response to the engine condi-
tion.

® The actuator is actuated by the vacuum pressure that has been regulated by the VRV (Vacuum Regulating
Valve) in accordance with the signals from the engine ECU.

Unison Ring

201EG52

® The exhaust gas from the exhaust manifold goes through the nozzle vane inside the turbo charger hous-
ing, and flows to the exhaust pipe through the turbine. The speed of the turbine (supercharging pressure)
differs depending on the flow velocity of the exhaust gas going through the turbine and the flow velocity
of the exhaust gas is controlled by the opening. In such a time like idling, when the exhaust gas is less,
the nozzle vane is fully closed, but as there is a slight clearance between the vanes, the exhaust gas flows
through this clearance to the exhaust pipe. Therefore, there is no bypass.

<= . Exhaust Gas
<= : Intake Air

—=> e To Exhaust Pipe
NV Nozzle Vane

Impeller -I@r' -If

From
Exhaust 195EGT72
Manifold

Turbine
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Construction

This turbocharger consists primarily of a impeller, turbine, actuator, nozzle vane, and unison ring.

Nozzle Vane

Turbine

Actuator

& %
/ w’..'i 2 :,
' ‘ > Turbine
@‘ % Turbine Housing
U
= Impeller Unison Ring

Compressor Housing I

Service Tip
The inspection items and measurement values have been changed in conjunction with the adoption
of the variable nozzle vane type turbocharger. Furthermore, this turbocharger cannot be disassembled.
For details, refer to the 1CD-FTV Engine Repair Manual (Pub. No. RM866E).
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Operation
a) At Low Load Range

When the engine is running in a low load range, the actuator pull up the linkage by a signal from the
engine ECU. The tip of the actuator linkage is connected to the unison ring and turns it counter clockwise.
The unison ring has a drive arm through the unison ring packet and this drive arm also moves according
to the rotation direction of the unison ring. The fulcrum of the drive arm is an axis which is integrated
with a nozzle vane behind the plated. When the drive arm moves counter-clockwise, the nozzle vane
moves toward closing direction resulting in keeping up the suitable velocity of the exhaust gas running
to the turbine and speed of the turbine, and then the torque will be improved when the engine is running
at a low load.

Actuator

Unison Ring

Gas Flow

Unison Ring

Nozzle Vane
Nozzle
Vane

Actuator
Linkage

Turbine
Unison Ring 201EG50

b) At High Load Range

When the engine is running in a high load range, the actuator pull down the linkage by a signal from
the engine ECU. With this, the drive arm moves clockwise and this opens the nozzle vane and holds
the specified supercharging pressure. Thus, lowering the exhaust gas back pressure and improving the
out put and fuel consumption.

Actuator

Unison Ring
Gas Flow

Unison Ring

Nozzle

Actuator
Linkage

Turbine
Unison Ring 201EG51
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6. Exhaust Pipe

e A ball joint has been adopted in two locations to reduce vibration.

® One of the catalytic converters has been placed directly below the engine and the other under the floor
in order to ensure cleaner emissions even at low exhaust gas temperature, in order to comply with the
European STEP Il regulations.

Gasket

Catalytic
Converter

Main Muffler

206EG34

Catalytic
Ball Joint Converter
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B FUEL SYSTEM
1. General

A common-rail system has been adopted in the fuel injection system. In this system, the highly pressurized

fuel that is supplied by the supply pump is stored in the common-rail, and the engine ECU sends signals

to the injectors via the EDU (Electronic Driver Unit) in order to control the injection timing and injection

volume.

® An electric control type supply pump has been adopted.

® By storing fuel at a high pressure (20 to 135 MPa), the engine peak torque during the pumping of the
fuel under high load conditions has been restrained, thus reducing the vibration and noise of the fuel
injection system.

e Compact and saving electric injectors are used.

P System Diagram«

NE Signal
- » EDU
G Signal Engine ECU
Various -
Signals o
Y Pressure Limiter
o O |
. 7---1h Check (£
Common-Rail - Valve“[
Fuel Pressure—| 1 $
Sensor ﬂ
- [ ]

Supply Pump Fuel Tank

201EG32
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2. Supply Pump

General

® The supply pump is a tandem type that have two functions of fuel suction and fuel delivery. This pump
achieves both the high-pressure pumping of fuel and the reduction of driving torque fluctuation.

® The supply pump mainly consists of a pump body (inner cam, roller, two plungers), two SCVs (Suction
Control Valves), and a feed pump.
The pump body contains two plungers that are placed in series inside the inner cam: plunger A (horizon-

tal) and plunger B (vertical).
Fuel Temp. Sensor Plunger (B) e Carm

Feed Pump
Roller Plunger (A)
201EG33 201EG34
SCV
Regulator Valve ’%JTE\ Check Valve De]jy_e_[y_yélve

_______

AN

Feed Pump SCV

N
| MLM | Check Valve
QW

Inner Cam
201EG3b5
Function of Component
Components Function

Feed Pump Pumps fuel to two plungers.
Regulator Valve Regulates fuel pressure in pump.
SCV Controls volume of fuel drawn in to plungers.

Inner Cam Drives two plungers.
Purm 5ouy : :

Plunger (A, B) | Effects suction and pumping of fuel.
Delivery Valve Pumps fuel to common-rail.
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Operation

® The plunger becomes positioned at the shorter diameter of the inner cam. When the inner cam rotates
from this position, the suction stroke starts as the plunger expands with the fuel pressure created by the
feed pump.

Pump Chamber

Plunger Fuel scv
W
ON
O O =
O O 000

CC_
N

O Inner Ca
O O

Suction Starting
Inner Cam Rotation Direction Suction Ending

206EG49

® The plunger becomes positioned at the longer diameter of the inner cam. When the inner cam rotates from
this position, the pumping stroke starts as plunger is pushed by the inner cam.

Pump Chamber

Pumpind Starting Pumpin‘g Ending
Inner Cam
Rotation Direction Jo1EGES

® The suction and pumping of fuel is effected by repeating these strokes. However, because the volume
of fuel drawn in by the plunger is regulated by the engine ECU via SCV, the plunger stops upon having
drawn in the regulated amount of fuel. Thereafter, the inner cam resumes pumping. To regulate the vol-
ume of fuel drawn in by the plunger, the engine ECU calculates the target common-rail pressure in accor-
dance with the vehicle driving conditions and controls the SCV so that the target value is achieved by
the output of the fuel pressure sensor.
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3. Common-Rail
® The fuel pressure sensor calculates the fuel pressure and outputs the resultant signal to the engine ECL

® \When the help pressure in the common-rail is abnormally high, the pressure limiter leaks the fuel to
the fuel tank to reduce pressure.

mp . From Supply Pump
5> : To Injector

Common-Rail .
Fuel Pressure Sensor Pressure Limiter

201EG61

N

~—— Service Tip
® Fuel pressure sensor has its sealing portion plastic-deformed in order to keep sealing perfo

so do not reuse it after disassembling.

mance,

® Do not disassemble the pressure limiter because its operating pressure has been adjusted atmanufac-
ture.

e [f parts that affect the alignment has been changed, make sure to replace the pipe with a neyw one as
well. The parts that require the replacement of a pipe are listed below.

Injection Pipe: Injector, Common-Rail, Cylinder Head
Fuel Inlet Pipe: Supply Pump, Common-Rail, Cylinder Block, Water Pump, Cylinder Head

For details, refer to the 1CD-FTV Engine Repair Manual (Pub. No. RM866E)
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4. Injector

General

An injector consists of a nozzle needle, piston, and

P Specification o

Control
Chamber

Injection Hole 6
Injection Pressure| 135 MPa (1377 kgf/cR)

Piston

Nozzle Needle

Operation 168EG24

(a) When electrical current is applied to the solenoid coil, it pulls the solenoid valve up.
(b) The orifice of the control chamber opens, allowing the fuel to flow out.
(c) The fuel pressure in the control chamber drops.

(d) Simultaneously, fuel flows from the orifice to the bottom of the piston and raises the piston up (to
enhance response).

(e) As a result, the piston raises the nozzle needle to inject fuel.

Solenoid Coil ' [ |
=N Q=
Sori
BE o

i —
Fuel = —j" -

Solenoid Valve——

Fue| m» —-

- 1 ©
Control
. Chamber
Piston
(d)
Nozzle
Needle
- O any
No Injection Injection

(Solenoid Valve OFF) (Solenoid Valve ON)

201EG36
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B CHARGING SYSTEM
1. General

® SC (Segment Conductor) alternator has been adopted.
® A one-way clutch function has been provided in the alternator pulley.

e \/-ribbed belt has been adopted to alternator drive belt, and automatic tensioner has been adopted tc
belt tensioner.

2. Alternator

General

® A compact and lightweight SC (Segment Conductor) alternator that generates high voltage output in a
highly efficient manner has been adopted.

® A one-way clutch function has been provided in the alternator pulley to absorb the fluctuations in the
engine speed, thus significantly reducing the damage sustained by the drive belt.

Alternator Washer

Bearing Cover @ P

Front Bearing , |

- \ SR
Drive End Frame . 2% © ‘ |

Pulley with
One-way
Clutch

earing Cover

Pl

Rear Bearing -

-
-

Retainer -~

-7 \/,W Brush

-

\ \
\

Dust Cap

Coil Assembly 201EG37

~—— Service Tip N

® SST (09820-63020) has been newly established due to the adoption of a pulley with the ope-way
clutch function.

® Although the charging circuit of a conventional alternator is checked through the F terminal, this|check
cannot be performed on the SC alternator through the use of the F terminal because the F terminal has
been eliminated.

For details, refer to the 1CD-FTV Engine Repair Manual (Pub. No. RM866E).
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Wiring Diagram

Alternator

lB

IG Ignition

S Switch
x x X %

»
Regulator, ("Rl Engine | =

x ‘ = % 7% ECU -

i To Discharge

Warning Light

198EG16
Construction and Operation

® This alternator has adopted a joined segment conductor system, in which multiple segment conductors
are welded together to form the stator. Compared to the conventional winding system, the electrical re-
sistance is reduced due to the shape of the segment conductors, and their arrangement helps to make the
alternator more compact.

Segment Conductor Wire
Stator Conductor Stator  gegment Stator Stator
Conductor Y % Conductor Wire
o.: IB
B — B Cross
Section
A Joined Segment B i
Conductor System Winding System
SC Alternator 206EGA0 Conventional Type Alternator 206EG41

Stator Segment Conductor

Cross Section

Stator of SC Alternator

206EG42
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e Adualwinding system has been adopted. This system consists of two sets of three-phase windings whos
phases are staggered 3ecause the magnetic fluctuations of the respective windings cancel each other
out, magnetic noise is reduced.

U 'y £
A
‘ TExT LY
Two Sets of Three-Phase Wiﬁdings Three-Phase Windings
\oltage o . \oltage C
aggere
! ! Rotational /\ Rotational
Angle \/ \ Angle
_ N , B _
SC Alternator Conventional Type Alternator

198EG14 198EG15
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3. Alternator Drive Belt

An automatic tensioner eliminates the need for tension adjustment.

Alternator Pulley

Automatic Tensioner

Crankshaft Pulley

206EG46

~—— Service Tip

To inspect the drive belt check that the indicator Indicator Range
mark is positioned in the indicator range. If not,
replace the drive belt. ‘k ., /

206EG48




ENGINE — 1CD-FTV ENGINE

EG-69

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
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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.
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EXTERIOR APPEARANCE

Europe Models

206INO1
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Europe Models

206IN02
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CONCEPT

A minivan that sets a new standard
for the new century.

Introducing the Avensis Verso / Picnic.

Any way you look at it, a class above.

A new incarnation of the Avensis Verso/Picnic...one that offers the perfor-
mance and quality of a class above.

Starting with a firmed-up sporty design, it also boasts an easy-to-drive body
size and excellent riding comfort.

In addition, the comfortable cabin is filled with creative ideas that everyone
can use, from the front seat walk-through* and multi-functional rear seats
to the many practical storage spaces.

*. Except M/T Models

206INO1

Europe Models
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A spacious, sophisticated interior
that allows plenty of room for all passengers.

EXTERIOR EQUIPMENT

A simple, sporty silhouette that blends into any An array of equipment designed with attention
scene. to detail and regard for ease of use enables you
to have a pleasant time in any situation.

Multi-functional Avensis Verso / Picnic.
6 Distinctive Features

o>

A quiet, pleasant ride and powerful performance, Consideration for humans and the earth has been
plus good fuel economy, enables fun driving. ~  accomplished by improvement of recycling capa-
g . bility, and reduction in environmentally harmful

s materials.

Safety design and features aimed at minimizing risk.
Consideration for safety can be seen throughout the vehicle.
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EXTERIOR

A simple, sporty silhouette that blends
into any scene.

A front design with a rounded hood that gives an appearance of solidity.

e The multi-reflector type high beam and low beam headlights, clearance light, and turn signal
light have been integrated, expressing a feeling of quality and power.

e The radiator grille is the same color as the exterior paint, giving a sense of integration with
the body.

® A sense of sophistication is conveyed by the plating around the radiator grille.

Front Fog Light
(Option)

Clearance Light
206MO01

High Beam Light
Low Beam Light

Turn Signal Light 206MO04
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A rear design with a rounded, stable feeling.

e The refined rear design has been interpreted with rear combination lights that continue from
the side to the back door.

® The plated license plate garnish evokes a sense of luxury.
® The large rear bumper, painted to match the body, impresses with a sense of power and stability.

Europe Models

206M002

Rear Fog Light (Europe) Tail & Stop Light

Back Up Light Turn Signal Light 206MO05
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EXTERIOR

The smooth roof line, while compact, seems elegantly elongated.

® The rounded body side projects an image of stability and stateliness.

® The wide expanse of glass provides the side window with a feeling of openness, while assuring
an optimum field of vision.

® The thick rear quarter pillar presents an appearance of strength and stability.
® The plated side protection molding conveys a sense of luxury.

Tire & Disc Wheel

Europe Models

206M0O03

You can choose from an array of tire and disc wheel variations.

Design

206M0O08

Provided Standard Option Option
Tire Size 205/65R 15 205/65R 15 205/60R 16
Disc Wheel Size 15x 6 1/2 33 15x61/2 33 16 x 6 1/2 33
P.C.D.* [mm] 114.3 114.3 114.3
Off Set [mm] 45 45 45
Wheel Cap Aluminum Wheel Aluminum Wheel

206MO06

206MO07

*: Pitch Circle Diameter
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INTERIOR

A spacious, sophisticated interior that
allows plenty of room for all passen-
gers.

<. o
RN =

[ AT
S
o4 B2\

A

Europe Models 206MO09

!

Instrument Panel

An instrument panel designed for quality and ease of use.

The upper and lower portions of the instrument panel have been designed with a two-tone color
scheme. This, in addition to the titanium-color or wood grain panels on the side and center
registers, evokes a sense of luxury.

206M0O10
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INTERIOR

Steering Wheel

A four-spoke steering wheel is standard
equipment.

A sporty leather four-spoke steering wheel is
also provided as an option.

206M0O43

Automatic Transaxle Shift Lever
An easy to operate up-and-down A/T
shift lever has been adopted.

® The up-and-down A/T shift lever has been
adopted and is located on the steering column.

e The M/T models have a floor shift type shift
lever.

LHD Model

206M0O44

Combination Meter

The three-eye graphic meter is easy to see and read.

e |LEDs (Light Emitting Diodes) have been adopted for all meters, gauges, indicator lights, and
warning lights, resulting in excellent visibility.

® The odometer and tripmeter use an LCD (Liquid Crystal Display).

® The conventional water temperature gauge has been discontinued, and in its place, a water tempera-
ture indicator light has been adopted. If the water temperature falls below approximately 50°C,

a blue indicator light illuminate. If the water temperature rises above approximately 117°C, an
LED flashes.

P
any Vi

o0 140
S 100 [COMD
“80 2

km/h

GIRIDIOEA
£ (D) 04 «| [FE=568884]

206MO11

Europe LHD A/T Models
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Storage Space

Storage space designed with this thought in mind: “Wouldn’t be nice if there was
I)H

Anything, small or large, can be stored in the various storage spaces provided.
This ease of use is an attractive feature.

Front

(1) Auxiliary Box
(2) Glove Box
(3) Cup Holder

(4) Grocery Bag Hook (RHD Models Only, Passenger Side)

206M0O45

Side

(1) Bottle Holder
(2) Pocket
(3) Deck Box (LH & RH)

= a2 e —

W - o
) /D

.

I
@ (©)

(@)

206M0O46
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INTERIOR

Spare Tire & Luggage Space

Optimum placement under the floor of the spare tire, fuel tank, and muffler results,
not in a high floor, but in a spacious cabin and large luggage compartment.

The spare tire carrier, located under the left front seat, has been designed exclusively for
a compact spare tire.

Europe Modes

Australia &
General Countries
Models

Luggage Box

Muffler Muffler
206M0O47
Opening Width (Back Door)
Australia &
Europe General Previous
Countries
Luggage
Capacity 212+70* | 169 +132* 182
VDA (¢)
Rear Opening
Width at 1185 1185 1075
Floor (mm)
*. Luggage Box
206MO77
Luggage Box
Australia &
Europe General Countries
Width (mm) 1225 1230
Distance (mm) 380 400
Depth (mm) 225 345
Capacity VDA (¢) 70 132

206M0O48
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EQUIPMENT

An array of equipment designed with
attention to detail and regard for ease

of use enables you to have a pleasant

time in any situation.

Seat

The multi-functional seats can be arranged to suit various purposes.

With the detachable*!, tumble*!, fold-down*2 and tilt-down*3 features of the rear
No. 1 and No. 2 seats, the vehicle is laden with amazing features that enable
you to adjust the seat arrangement to suit any number of passengers and any
situation.

«1. Europe and New Zealand Models

*2: Rear No.1 Seat of Australia & General Countries Models
*3: Rear No.2 Seat of Australia & General Countries Models

Front Seat

® Seat slide : 240 mm
® Seat reclining : 2° x 37 steps
® Driver's seat with vertical lifter

e Driver's seat and front passenger seat
with adjustable armrest

® Seat heater optional on Europe LHD

models
206M0O12
Vertical Lifter Seat Slide & Reclining
The entire seat can T
be moved up and /[
down. { )
s lining :
2% 57 siops 4""'\
A
-
= Q
<muinn)

Seat slide : 240 mm

206MO73
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EQUIPMENT

Rear Seat

6-Passenger ‘ 7-Passenger

® Table and cup holder equipped on seat back board

® Detachable e Tumble e Seat slide : 120 mm e Seat reclining : 4° x 8 steps

® 2 separate seats ® 3 separate seats
® Adjustable armrest

Rear
No.1
Seat

206M0O13

206M0O14

® 2 separate seats

e Detachable

e Tumble

® Seat reclining : 4° x 8 steps

back board
Rear
No.2
Seat

206MO16

® Table and cup holder equipped on seat
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Detachable

206M0O20

206M0O19

Seat Slide & Reclining

Seat reclining :
4° x 8 steps h.'.

A

)
)

Seat slide : 120 mm
(Rear No.1 Seat Only) 206MO74
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EQUIPMENT

General
Countries

Rear
No.1
Seat

e 6:4 dividable fold-down seat

® Double folding seat

® Seat slide : 320 mm

® Seat reclining : 4° x 18 steps
® Center armrest with cup holder
® Tray under seat cushion

® Rope hooks on seat back board

Rear
No.2
Seat

e 5:5 dividable fold-down seat

e Tilt down seat

® Seat reclining : 4° x 4 steps

® Rope hooks on seat back board

Double Folding Seat (Rear No.1 Seat)

Tray Under Seat Cushion

(Rear No.1 Seat)

206M022

206M0O21
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Seat Slide & Reclining

Seat reclining : h. L
4° x 18 steps '.~ i?it Elecsl'tgglsg : «.'.
o
' mam ' 206MO75 206MO76
Seat slide : 320 mm
Rear No.1 Seat Rear No.2 Seat

Tilt Down Seat (Rear No.2 Seat)

206M0O23

Rope Hooks

206M0O68
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EQUIPMENT

Seat Arrangement

6-Passenger 7-Passenger

y;

A1
TN ..m% —~{A
SER

‘o)

Normal

2222222

Rear No.2 Seat :
Tumble

Rear No.2 Seat :
Detached

Rear No.2 Seat :
Detached

Rear No.1 Seat :
Tumble

Rear No.1
& No.2 Seat :
Detached

Rear No.1
& No.2 Seat :
Seat Back Table
One Side

Rear No.1
Center Seat :
Seat Back Table
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General
Countries

Normal

206MO36

Rear Seat :
Full Flat Space

206MO37

Front Seat &
Rear No.1 Seat :
Full Flat Space

206MO38

Rear No.2 Seat :
Tilt Down

206MO39

Rear No.1 Seat :
Double folding
One Side

Rear No.2 Seat :
Tilt Down One
Side

206M0O40

Rear No.1 Seat :
Double folding

Rear No.2 Seat :
Tilt Down
206M041

Rear No.1 Seat :
Seat Back Table
One Side

206M0O42
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EQUIPMENT

Heater & Air Conditioner

A comfortable space for all passengers.

® The clean air filter in the front air conditioner keeps pollen and dust out of the air.

® The rear cooler unit in the right quarter trim from both sides of the ceiling.

® The rear heater unit under the floor of the right side front seat contributes to the effective utilization

of the cabin space.

Europe RHD Europe LHD Ger?\eurztlﬁciilgauﬁtries
Front Air Conditioner Option Option Standard
Front Heater Standard Standard Standard
Rear Heater Standard Option —
Rear Cooler Option Option Standard

Front Air Conditioner & Rear Heater

Rear Heater
Switch

206M0O49

Rear Cooler

Rear Cooler Unit

REAR COOLER
OFF LO + =+ HI¥®

y
Rear Cooler Blower Switch

206MO50
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MO-21

Six speakers and a center roof antenna are standard equipment. An audio unit

is available as an option.

® For European models, an audio system with a Cruise Information Display is available as an

option.
e Center roof antenna newly adopted.

Design Specification Application
Radio-less Standard for
6-speaker system all models

g @ voL X\ e contROL
o FTY
REROUTE VENU
TA AST
\SUDANCE L#* ) | wopeent
[ TOYOTA coxan AM-EM
[ |:| AUTO REVERSE DECK “ (4:_ H = j TAPE.osc

@
DISCV| |DISCA/ | DISP SCAN RPT RAND
20!

6MO51

e New Toyota standard size*!
e AM/FM/LM tuner

® Cassette

e Cruise Information Display
® RDS*?

® 6-speaker system

Europe: option

/CD VOL 4000 CONTROL.
e New Toyota standard size*!
Nt e AM/FM/LM tuner
= i = : gr[l)Jise Information Display Europe: option
( 2 ) ( ) Py RDS*Z
29 | |+ oot s
206MO52
L =T
Australia
: Y ’
.. o AMIEMI trer v
i o6 K ‘ General Countries
=0 -speaker system : option
206MO53
*1: (Width) 205.5 mm x (Hight) 104 mm *2: RDS : Radio Data System
Speaker Layout
Input Rating
No. | Speaker Type (Max.)
(1) | 2.5cm Tweeter | 17.5(35) W
(2) | 16cm Full Range | 17.5 (35) W
Audio | (3) | 14cm Full Range | 17.5 (35) W
Unit

LHD Models 206MO54
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EQUIPMENT

Telescopic Wiper

The adoption of telescopic wiper has increased
the applicable wiper area.

Wiping area enlarged through
the telescopic movement

206MO55

Privacy Glass & UV (Ultraviolet) Cut Glass

For Australian models, privacy glass with a high rate of UV absorption is available as an option.

. Privacy Glass -. A, I"u_"'*--.______ _‘_-—--_'_'_'_.'.:--' %
S _-'.'I S =
:_-”:/.f-"/ 206MO56

. Wind Front Front Rear Rear Back
Glass Portion Shield | Quarter Door Door Quarter Door
) ) Standard 81% 82% 82%

Sunlight Penetration Rate : 79% 81% 80%
Privacy Glass 21% 26% 25%
. Standard 66% 70% 62%

UV Reduction Rate : 100% 66% 71%
Privacy Glass 97% 95% 95%
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Twin Moon Roof

A twin moon roof that combines both a manual tilt-up type front moon roof and a power sliding
type rear moon roof is available as an option for all models.

Back Door Outside Handle

® A new system has been adopted, in which a switch within the back door outside handle functions
to unlock the back door electrically. The back door key cylinder has been discontinued.

e After the side door is unlocked with the transmitter, door lock control switch, or door key cylinder*,
if the back door outside handle switch is operated, the linkage of the back door lock striker
and the back door lock is released, and the back door will open. (*: Except Europe RHD models)

-
A\ )

Back Door Outside Handle Switch

206M0O80

e |f the battery is overdischarged or any electrical trouble arises and the back door outside handle
switch will not unlock the door, the emergency lever inside the cabin will unlock the door.

Cover
(Europe RHD Only)

Emergency Lever 206MO57
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EQUIPMENT

Wireless Door Lock Remote Control System

The wireless door lock remote control system is standard equipment on all models.

A key-integrated type transmitter with LOCK switch, UNLOCK switch, and indicator light has
been adopted.

With the added “answer back” function, the hazard lights will flash once when the door is locked
with the transmitter, and twice when it is unlocked.

With the added illuminated entry function, the interior light will come on when the door is unlocked
with the transmitter, and go out when it is locked.

A double locking system is provided on Europe RHD models. By pressing the transmitter’s lock
switch twice within 5 seconds, it has been set the double locking system. Once set, this system
prevents all the side doors and back door from being unlocked from either inside or outside
of the vehicle.

Key-Integrated Type Transmitter

206M0O58 206MO59

Power Window System

T

he front and rear power windows are provided with key-off operation function and one-touch auto

up and down with jam protection function.

Theft Deterrent System

When any attempt is made to forcibly enter the vehicle, open the engine hood, unlock any door
without a key, or when the battery terminal are removed and reconnected, this system sounds
the vehicle horn and self power siren, flashes hazard lights, illuminates the interior light, to deter

egal or mischievous activities. At the same time it locks all doors, if any of the door is unlocked

during alarm.

Engine Immobiliser System

T

his system is constructed so that the engine will only start when the ID code of the transponder

chip embedded in the key matches the code registered in the transponder key ECU.
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MECHANISM

A quiet, pleasant ride and powerful
performance, plus good fuel economy,
nobles fun driving.

A 2.0-liter gasoline engine, the 1AZ-FE, for all destinations, and a 2.0-liter diesel
engine, the 1CD-FTV, for Europe.

1AZ-FE Engine

The newly adopted 1AZ-FE engine is a 2.0-liter, 16-valve DOHC, in-line 4-cylinder
engine. This engine, in addition to being small and lightweight, is equipped with the
VVT-i (Variable Valve Timing-intelligent) system and achieves high performance, quiet-
ness, and fuel economy. Furthermore, it is clean and easy on the environment, comply-
ing with European exhaust regulation STEP III.

New Feature

® There are three new features: the air fuel ratio sensor, thin-wall ceramic TWC (Three-Way
Catalytic Converter), and Oxygen sensor. Two of each of these are equipped in the exhaust
manifold. Through these measures it complies with European exhaust regulation STEP
Il and has excellent exhaust purification capabilities.

® \\eight-saving gains have been achieved with the adoption of a magnesium alloy diecast
cylinder head cover, aluminum alloy cylinder block, plastic intake manifold, and PS (Plane-
tary Reduction-Segment Conductor Motor) starter.

Outline of the Engine Engine Performance Curve

Output (kW)
No. of Cyls. . ; -
& Arrangement 4-Cylinder, In-line —— - Others 120
- - - Australia
Valve 16-valve DOHC,
Mechanism VVT-i, Chain Drive Torque (N-m) 1100
Displacement 200 1
; 1998 (121.9)
3
cm? (cu.in.) 180 180
Bore x Stroke 86.0 x 86.0 160 |
mm (in.) (3.39 x 3.39)
Compression 98 140 %0
Ratio : i
Maximum Output 140
(kw / rpm) 110/ 6000 |
Maximum Torque J
(Nm / rpm) 192 / 4000 20
r T T T T 1 - 0
1000 3000 5000 7000

Engine Speed (rpm)

185EG39
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MECHANISM

1CD-FTV Engine

1CD-FTV TOYOTA D-4D (Direct injection 4 stroke common-rail Diesel engine) is a
newly developed in-line 4-cylinder, 2.0-liter, 16-valve DOHC with intercooler turbo-
charged diesel engine.

This is a high performance diesel engine that employs a direct injection system and
common-rail system. It therefore achieves low fuel consumption, vibration and noise,
has a long life expectancy and good serviceability, and meets European exhaust
regulation STEP III.

NEW MODEL OUTLINE

New Feature

e \Vith the installation of the Variable Nozzle turbocharger, power output is increased while
both low emissions and low fuel consumption are achieved.

e \Vith the adoption of the air-cooled intercooler that lowers intake air temperature, engine
output improves while exhaust gas becomes cleaner.

e Due to the adoption of the EGR (Exhaust Gas Recirculation) cooler and step motor-type
EGR valve, high-precision and efficient EGR control is possible, and clean emission has
been achieved.

® A pressurized reservoir tank has been adopted to prevent the engine coolant from deteriorat-
ing upon contact with external air.

Outline of the Engine Engine Performance Curve

Output (kW)
No. of Cyls. . .
& Arrangement 4-Cylinder, In-line 30
Valve 16-valve DOHC, 30
Mechanism Gear and Belt Drive Torque
Displacement 1995 (121.7) 300 -70
cm? (cu.in.)
Bore x Stroke 82.2 x94.0 20C ~30
mm (in.) (3.24 x 3.7) 10¢
30
Compression 18.6 >
Ratio : o
Maximum Output 85 / 4000
(kw / rpm) L1
Maximum Torque N
(Nm / rpm) 250/1800 ~ 3000 0

ERVIV V) rAViVIV) QUUVv

T
4000
Engine Speed (rpm)

Juuvuv

=10

201EG60
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Transaxle

Manual Transaxle

The newly developed E356 manual transaxle has been adopted for models with the
1AZ-FE engine, and the E355 manual transaxle for models with the 1CD-FTV engine.

New Feature

® A triple-cone type synchromesh mechanism is used in the 1st gear and 2nd gear to
increase the synchronizer capacity. This helps to reduce the shifting effort and smoother

shifting.

® A double-cone type synchromesh mechanism is used in the reverse gear to suppress
gear engagement noise.

e The shift feel has been improved through the adoption of the mass damper* on the shift

and select

shaft, and a rolling type lock ball assembly.

* Only E356 transaxle for 1AZ-FE Engine

Rolling Type
Lock Ball Assembly

Mass-Damper

Lock Ball

181CHO08

E356 Transaxle for 1AZ-FE Engine

Specifications
item Gear Ratio Differential
1st 2nd 3rd 4th 5th Reverse | Gear Ratio
E355 (1CD-FTV) 0.972 3.684
3.833 2.045 1.333 0.775 3.583
E356 (1AZ-FE) 1.028 4,235
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MECHANISM

Automatic Transaxle

The compact and high-capacity 4-speed U241E automatic transaxle [Super ECT (Elec-
tronically Controlled Transaxle) Jhas been newly adopted to match the output character-
istics of the 1AZ-FE engine.

Specifications
ltem Gear Ratio Differential
1st 2nd 3rd 4th Reverse | Gear Ratio
U241E 3.943 2.197 1.413 1.020 3.145 3.120

ATF (Automatic Transmission Fluid) Warmer

An ATF warmer has been adopted for the purpose of warming up the ATF quickly and
to set the ATF temperature higher. As a result, fuel economy has been improved.

Front Suspension

An increase in suspension stroke results in greater ride comfort.

® A MacPherson strut type independent suspension with an L-shaped lower arm, which also
provides the function of a strut bar, has been adopted.

® Changes in caster and king pin inclination have resulted in the achievement of excellent
straight line stability and steering feeling.

Rear Suspension

The torsion beam type suspension contributes to the low floor and spacious cabin

while achieving excellent ride quality and maneuverability.

e Excellent ride quality and maneuverability have been realized by the increase in the suspension
stroke and the adoption of the stabilizer bar.

® Road noise has been decreased with the adoption of the dynamic damper and suspension
arm bushing tuning.

206CHO8
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SAFETY

Safety design and features aimed at
minimizing risk.

Consideration for safety can be seen
throughout the vehicle.

Active Safety

ABS (Anti-lock Brake System) Wlth EBD (Electronic Braking force Distribution)

The ABS helps to prevent the tires from locking up, thereby ensuring vehicle perfor-
mance and handling ability.

The EBD system distributes optimal breaking force to the front and rear tires in accor-
dance with driving conditions. Furthermore, braking force is distributed to the left and
right wheels during braking when cornering to ensure vehicle performance and proper
breaking power.

Brake Assist

This system works in conjunction with the ABS to support drivers who are unable
to apply the brakes fully during emergency braking and for drivers who tend to apply
the brakes too lightly. When the brakes are applied at high speeds, it is judged
by the skid control ECU to be emergency braking and additional braking power is
generated automatically by the system to ensure sufficient vehicle braking power.
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SAFETY

Passive Safety

Impact-absorbing Body

An impact absorbing body that effectively help to absorb and distribute front, side
and rear impacts to ease the effects on the driver and passengers has been adapted.
A high strength body structure, to minimize deformation of the cabin itself, has also
been adopted as a passive safety measure.

Frontal Collisions

As well, the strong cabin frame eases the effects of the impact on the driver and
passengers, and minimizes deformation of the cabin.

e Made of differential-thickness sheet steel, the front portion of the side member effectively
absorbs the impact of a collision.

® The rear end of the side member is attached to the rockers, and the right and left rockers
are attached to the cross member, so the impact of a collision is dispersed.

e The front bumper reinforcement is equipped with a crash box, designed so that repair
costs will be lower in the event of a slight collision.

Cross Member

Rocker

Front Impact
Energy Front Side Member
206BO03
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Side Collisions

Along with the body structure, which effectively help to absorb and distribute the
load on the frame in a side collision, we have maintained the strength of each
pillar, rocker panel and door to minimize deformation of the cabin.

e Differential thickness sheet steel is used above and below the center pillar to help absorbing
impact from the side and minimize deformation of the cabin.

e The front and rear doors are equipped with inner and outer door reinforcements which
help to minimize deformation of the cabin in a side collision.

Center Pillar

Door Inner/Outer
Reinforcement

206BO05

Rear Collisions

In rear collisions as well, the structure effectively absorbs and distributes impact,
softens the impact to passengers, and helps to minimize deformation of the cabin.

e Differential-thickness sheet steel is used for the rear side member and rear side member
plate to effectively absorb impact.

e Two cross members are positioned at the crook of the rear side member, effectively
helping to absorb the energy of a collision.

Rear Side Member Plate

Rear Side Member

el NAlHR0

Cross Member
206MO78
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SAFETY

SRS Airbag System

SRS airbags are standard for the driver and front passenger seats in all models.
In the event of a severe frontal collision, the airbags function to the seat belts in
helping to reduce the impact on the driver’'s and front passenger’s head and chest.
SRS side airbags and curtain shield airbags for the driver and front passenger seats,
which help to ease side impacts, are optional on all models.

When the sensor at the bottom of the center pillar senses side impact, the side
airbag and the curtain shield airbag are simultaneously inflated. They help reducing
the impact energy that is transmitted to the driver and front passenger in the event
of a side caollision.

SRS Driver & Front Passenger Airbag

206M0O60

206M0O61
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Head Impact Protection Structure

With the front pillar garnish, center pillar garnish, roof side inner garnish, and roof

side rail, a structure that help to absorb impact has been adopted.

These measures help to lessen the impact to the occupants’ heads have been taken

in consideration of the possible secondary collision that could occur between the
occupant and the parts of the cabin in the event of an accident.

: Head Impact Protection Structure

206MO79

CRS Anchor System

® |SO-FIX bar securing child seats (CRS: Child Restraint System), which complies with ISO-FIX,
has been installed between the seat back and cushion of No.1 rear seats to enable installation
of a child seat.

e On Australia models, three CRS tether anchor brackets for securing a child seat have been
installed in the back side of the seats.

General
Countries

ISO-FIX ISO-FIX

206M0O62 206M0O63

CRS Tether Anchor Brackets Cover
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NEW MODEL OUTLINE

SAFETY

Seat Belt

Seat belts for the front seats are equipped with pretensioners, which snugly restrain
the occupants at the time of a collision, and forcelimiters, which soften the impact

to the chest from the seat belt itself.

. Function
Location Type 1 5 ) .
ALR* ELR* Pretensioner | Forcelimiter
Front Seat 3-Point — () () o
Outside 3-Point () o — —
Rear Europe 3-Point (] o — —
No.1 A i
Seat | Center ustralia, 2-Point
General (NR*3) — — — —
Countries
Rear No.2 Seat 3-Point — () — —

*1: ALR : Automatic Locking Retractor
Emergency Locking Retractor
Non Retractor

*2: ELR :
*3: NR :

206M0O65

206M0O66
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ENVIRONMENT

Consideration for humans and the earth
has been accomplished by improvement
of recycling capability, and reduction in
environmentally harmful materials.

Adoption of TSOP & TPO

TSOP (The Super Olefin Polymer) and TPO (Thermoplastic Olefin), both materials
offering excellent recyclability, have been extensively used throughout the vehicle

as an environmental protection measure.

Cowl Top
Ventilator

Louver \

e/

Front Bumper Cover 206MO69 Rear Bumper Cover 206MO70

Luggage Box

206M0O72

Center Cluster Finish Panel
(Except optional wood grain panel)

206MO71
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ENVIRONMENT

Reduction in the Amount of Lead Used

To help protect the environment, the
amount of lead used has been reduced
and thorough development of lead-free
parts has been implemented.

The amount of lead used in one Picnic/
Avensis Verso has been reduced to
about one-fifth of the average amount
of lead used in 1996.

Main lead-free parts :

e Radiator
® Heater core

- The average amount of New Avensis Verso
® Wire harness lead used in 1996 / PICNIC

Main parts with reduced lead :
e Wheel balance weight
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DIMENSIONS

1675 (69.4)*1
1725 (67.9)*2

860 (34.1) 2825 (111.2) 965 (38.0)
4650 (183.1)
1. Without roof rails o
*2: With roof rails
N
[
= -
1505 (59.3) 1500 (59.1)
1760 (69.3) 1760 (69.3)

206MO67
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EQUIPMENT LIST

@ : Standard  OP : Option
: General
Europe Australia Countries
ACM20L/R ACM20L/R
- ANMDKW - ARMDKW | ACM20R
ACM20L/R ACM20L/R - ARMEKQ | ACM20R
- ANSDKW - ARSDKW | ACM20R - ARSEK
. CLM20L/R CLM20L/R - ARSEKQ
Exterior -ANMDYW | - ARMDYW
Rear Spoiler — — OoP —
Privacy Glass & UV*! Cut Glass — — oP —
Chassis
Tire 205/65 R15 o o o o
205/60 R16 OoP OoP OoP OoP
) 15 x 6 1/2J3J, Full Wheel Cap o o o o
\?vlﬁga 15 x 6 1/23J, Aluminum Wheel oP oP oP oP
15 x 6 1/23J3, Aluminum Wheel OP OP OP OP
ABS*2 with EBD*3 o o o o
Brake Assist o o o o
Power Steering System o o o o
) Tilt Steering [ ] o o o
Steering -
4-Spoke Steering Wheel (Urethane) o o o o
4-Spoke Steering Wheel (Leather) OoP OoP OoP OoP
Body
Armrest (Front Seats) o o o o
Seat Heater (Front Seats) OP (LHD) OP (LHD) — —
2 Separate Seat W/Armrest P . . _
(Rear No.1 Seat)
3 Separate Seat (Rear No.1 Seat) — o — —
6:4 Divisional Fold Down Seat . o P P
(Rear No.1 Seat)
Seat 2 Separate Seat (Rear No.2 Seat) o o — —
5:5 Divisional Fold Down Seat . . P P
(Rear No.2 Seat)
Seating Capacity 6 7 7 7
Seat Under Tray (Rear No.1 Seat) — — o o
CRS** Anchor System (ISO-FIX Bar) [ ] o — o
CRS** Anchor System . . ° .
(CRS Tether Anchor Bracket)
Front Seat Belts With Pretensioner & PY P P P
Forcelimiter
3-point ALR*> Seat Belt 5
(Rear No.1 Seats) 2 3 2
Seat Belt -
3-point ELR*6 Seat Belt 5 5 5 ”
(Rear No.2 Seats)
2-point NR*’ Seat Belt . . ° P
(Rear No.1 Center Seat)

*1
*2
*3
*4
*5

: ABS
: EBD
: CRS
- ALR

: UV : Ultraviolet

: Anti-lock Brake System
. Electronic Brake force Distribution
: Child Restraint System

: Automatic Locking Retractor

*6 . ELR : Emergency Locking Retractor
*7 : NR : Non Retractor
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@ : Standard  OP : Option
: General
Europe Australia Countries
ACM20L/R ACM20L/R
- ANMDKW - ARMDKW | ACM20R
ACM20L/R ACM20L/R - ARMEKQ | ACM20R
- ANSDKW - ARSDKW | ACM20R - ARSEK
. CLM20L/R CLM20L/R - ARSEKQ
Body Electrical “ANMDYW | - ARMDYW
Front Fog Light OP OP OP OP
Rear Fog Light o o — —
Headlight Cleaner OP (LHD) OP (LHD) — —
P Headlight Beam Level Control . o
Lighting System o o
llluminated Entry System [ ] o o o
Light Reminder System o () o o
Daytime Running Light System OP (LHD) OP (LHD) — —
Washer-linked Function (Front) [ ] o o o
Wiper Adjustable Interval INT Function
System (Front) ® ® * *
Rear Wiper o () o o
F_ront Air Conditioner with Clean Air oP opP P P
A Filter
ir
- @® . RHD @® . RHD
Conditioner | Rear Heater OP : LHD OP : LHD — —
Rear Cooler OP OoP o o
Radio-less 6 Speaker [ ] o o o
AM / FM / Cassette / 6 Speaker — Oop#8 OoP OoP
9
Audio él\g /eFal\lﬂ e/rLM |/ Cassette / RDS*? / oP op*10 . .
System P
AM/FM/LM/CD/RDS*9/ 10
OoP OoP — —
6 Speaker
Center Roof Antenna o o o o
Power All-door One-touch Auto
Window Up-and-Down, Jam Protection, o () () o
System Key-off Operation
Power Door Lock / Wireless Door Lock Remote
Control System ® * * o
Double Locking System @ (RHD) ® (RHD) — —
Engine Immobiliser System () () o —
Theft Deterrent System OP (RHD) OP (RHD) — —
*11 i
SRSH1 i::r\)bsags Driver & Front Passenger P P P P
Airbag 11 o . -
System SRS* Side & Curtain Shield oP oP oP opP
Airbags
Twin Moon Roof OP OP OP OP
gutside Electrical Remote Control Mirrors ) (] ® ®
ear
View Electrical Remote Control Mirrors oP oP . .
Mirror with Internal Heater

*8 : New Zealand Only

*9 : RDS : Radio Data System
*10 - Except for New Zealand
*11 - SRS : Supplemental Restraint System
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NEW MODEL OUTLINE

MODEL CODE

ACM20 L —

A

W

S DK

3 4

8

BASIC MODEL CODE

ACM20 : With 1AZ-FE Engine
CLM20 : With 1CD-FTV Engine

GEAR SHIFT TYPE

5 | M: 5-Speed Manual, Floor
S : 4-Speed Automatic, Column

STEERING WHEEL POSITION

L : Left-Hand Drive
R : Right-Hand Drive

MODEL NAME

A : AVENSIS VERSO / PICNIC

SEATING CAPACITY

N: 6
R: 7

GRADE

ENGINE SPECIFICATION

7 | K: DOHC and EFI
Y : Common-Rail Diesel

DESTINATION

g | W: Europe
Q : Australia
Blank : General Countries
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MODEL LINE-UP

TRANSMISSION

DESTINA- SEATING :
TION ENGINE CAPACITY 5-Speed Manual 4-Speed Automatic
E356 E355 U241E
ACM20L-ANMDKW — ACM20L-ANSDKW
6
ACM20R-ANMDKW — ACM20R-ANSDKW
1AZ-FE
ACM20L-ARMDKW — ACM20L-ARSDKW
7
ACM20R-ARMDKW — ACM20R-ARSDKW
Europe
— CLM20L-ANMDYW —
6
— CLM20R-ANMDYW —
1CD-FTV
— CLM20L-ARMDYW —
7
— CLM20R-ARMDYW —
Australia 1AZ-FE 7 ACM20R-ARMEKQ — ACM20R-ARSEKQ
General | 457 pp 7 — — ACM20R-ARSEK

Countries
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AVENSIS VERSO - OUTLINE OF NEW FEATURES

AVENSIS VERSO

OUTLINE OF NEW FEATURES

The following changes are made for the new Avensis Verso.

1.

Model Line-up
The 1AZ-FE engine has been discontinued and the 2AZ-FE engine has been introduced on the models for
Australia.

The 6-passenger right-hand drive (RHD) model for Europe has been discontinued.

Exterior

The designs of the front bumper have been changed.

The designs of the headlights have been changed.

The designs of the rear combination lights have been changed.
The design of the 16-inch aluminum disc wheel has been changed.

The following exterior colors have been added:

Added Color No. Added Color Name

1D4 Silver Metallic

202 Black

3Q3 Dark Red Mica Metallic

580 Yellow Mica Metallic

8K2 Light Purplish Blue Mica Metallic

8M6 Blue Mica

4.

1AZ-FE Engine
The camshafts have been changed to those with different operating angles in order to improve fuel
economy.

An ETCS-i (Electronic Throttle Control System-intelligent) function has been adopted. Accordingly, an
electronic throttle body with a built-in Hall IC type throttle position sensor has been adopted.

In accordance with the adoption of the ETCS-i function, a linear type accelerator position sensor has been
adopted.

The alternator has been changed to a segment conductor type.

The models for Europe have adopted injectors with improved atomization of fuel in order to comply with
the STEP IV exhaust emission regulations.

To comply with the exhaust emission regulations, the number of startup converters (TWC) has been
changed from two to one, and an under floor catalyst has been added.

The number of the air fuel ratio sensor and the oxgen sensor become one.

SLLC (Super Long Life Coolant) has been newly provided.

2AZ-FE Engine

The 2AZ-FE engine has been newly provided on the models for Australia.
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5. 1CD-FTV Engine
SLLC (Super Long Life Coolant) has been newly provided.

6. Shock Absorber

® On all models, the linear control valves of the shock absorbers have been changed to the multi-leaf type
linear control valve.

® This shock absorber generates the damping force in the extremely low piston speed range in order to realize
a flat ride comfort.

7. Brake

® The brake control system (ABS with EBD, brake assist, TRC, and VSC) has been newly adopted as
optional equipment on the models fur Europe.

® To control VSC, braking control has been adopted under the conditions in which the limitations of the tires
are not exceeded.

® A mechanical type brake assist has been newly provided as standard equipment on the models without the
VSC system. Also, a compact and lightweight actuator has been adopted.

® The brake control system (ABS with EBD, brake assist, TRC, and VSC) uses CAN communication.

8. Seat

® Sports seats have been newly provided as standard equipment for the front seat on the models for Australia
in order to improve the comfort.

® A headrest has been provided as standard equipment on the center rear seat on the models for Australia
and general countries.

® Top tether anchors have been provided for the rear No. 1 seat.

9. Multiplex Communication

CAN communication has been adopted in the brake control system (ABS with EBD, brake assist, TRC and
VSO).

10. Combination Meter

® An Optitron display type combination meter has been newly provided as standard equipment on the
models for Europe and general countries. The optitron display type meter realizes excellent visibility
through the use of smoke acrylic in the protective panel, and LEDs (Light Emitting Diodes) that is vary
bright and has high contrast for illuminating the indicator and the dial.

® A VSC warning light, SLIP indicator, and a TRC OFF indicator have been added on the models for Europe
equipped with VSC.

® A cruise MAIN indicator light has been added on the model for Australia.

Model for Europe Equipped with VSC

258A832
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11.

12.

Air Conditioner

An automatic air conditioner has been newly provided as standard equipment on the right-hand drive
(RHD) models for Europe and general countries.

An automatic air conditioner has been made newly available as optional equipment on the left-hand drive
(LHD) models for Europe.

A humidity control automatic air conditioner has been newly provided as standard equipment on the
models for Australia.

A variable-capacity compressor has been newly adopted on the models for Australia in order to reduce
energy consumption.

The temperature-humidity integrated sensor has been adopted on the models for Australia.

In accordance with the adoption of the automatic air conditioner, the solar sensor has been adopted on all
models.

Navigation System

The navigation system on the models for Europe has been updated with the addition of new function.

13.

Engine Immobilizer System

On all models, the transponder key ECU controls the engine immobilizer system by communicating with the
Engine ECU. Also, the encoding of the ID in the ignition key and the ID stored in the transponder key ECU
has been changed from the conventional fixed encoding to an encrypted encoding type. As a result, the theft
deterrence performance has been improved.

14.

Cruise Control System

A cruise control system has been newly provided as standard equipment on the models for Australia.

15.

Outside Rear View Mirror

Power-retracting type mirrors coated with blue hydrophilic film have been provided as standard equipment
on the models for general countries.
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16. Audio System

® A glass antenna has been newly provided as standard equipment on all models.

® The audio systems listed below have been newly adopted as optional equipment.

Design Specifications Application
® LCD type
® AM/FM Tuner
® DVD Player
e CD Player Europe: option
® RDS-TMC*
At ® 6-speaker System
| ‘ »sipor | @ Manufacturer: AISIN AW
lisitssmepeme0EE) ™ ® AM/FM Tuner Australia,
G @Dj: ]@ﬁ/ ‘TT%‘ ® Cassette Player General Countries
N — — — / S ® Manufacturer: Panasonic

*: Radio Data System — Traffic Message Channel

® Steering pad switches have been made newly available as optional equipment on the models for Europe.
The audio control switches with high frequency use have been located on the steering wheel in the form
of steering pad switch to improve the ease of use.

Steering Pad Switch

258AS09
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MODEL CODE
ACM20R-ARSDKW
1 2 3 4 5 6 7 8
BASIC MODEL CODE GEAR SHIFT TYPE
CODE | DRIVE TYPE ENGINE 5 M: 5-Speed Manual, Floor
11 ACM20 1AZ-FE S :4-Speed Automatic, Column
ACM21 2WD 2AZ-FE
CLM20 1CD-FTV GRADE
6 D:—
STEERING WHEEL POSITION E:—
2 | L :Left-Hand Drive
R : Right-Hand Drive ENGINE SPECIFICATION
7 K : DOHC and EFI
3 MODEL NAME Y : Common-Rail Diesel
A : Avensis Verso
DESTINATION
SEATING CAPACITY g W: Europe
4 | N: 6-passenger Q : Australia
R : 7-passenger Blank: General Countries
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MODEL LINE-UP

|:|:New

TRANSAXLE
DESTIN- SEATING
ENGINE 5-Speed Manual 4-Speed Automatic
ATION CAPACITY
E356 E355 U241E
6 ACM20L-ANMDKW — ACM20L-ANSDKW
1AZ-FE . ACM20L-ARMDKW — ACM20L-ARSDKW
ACM20R-ARMDKW — ACM20R-ARSDKW
Europe
6 — CLM20L-ANMDYW —
1CD-FTV . — CLM20L-ARMDYW —
— CLM20R-ARMDYW —
Australia 2AZ-FE 7 — — ACM21R-ARSEKQ
General | 7 FE 7 — — ACM20R-ARSEK
Countries
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NEW FEATURES
B EXTERIOR

1. Front View

® The design of the front bumper has been changed. A sportier style with a commanding presence has been
achieved.
® The design of the headlights has been changed in order to express a sharper and wider look.

Headlight (Lo)
Clearance Light

258AS05

Front Bumper

New

258AS02

Previous
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2. Rear View

® The design of the rear combination lights has been changed to achieve a high-quality style.

Turn Signal Light
Back-up Light

Fog Light (Europe only)

258AS03

New

258AS04

Previous
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3. Tire and Disc Wheel

® On all modes, the design of the aluminum disc wheel has been changed.

Tire Size 205/60R 16
Disc Wheel Size 16 x61/2]]
Disc Wheel Material Aluminum

PC.D.* mm (in.) 114.3 (4.5)

Off Set mm (in.) 45 (1.8)

Wheel Design

258AS06

*: Pitch Circle Diameter
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l 1AZ-FE ENGINE

1. Major Difference (from previous 1AZ-FE Engine)

[tem Outline
Destination Europe & General Countries
valve , ® The cam profile has been changed in conjunction with the change in the valve timing.
Mechanism
Cooling System ® S| LC (Super Long Life Coolant) has been adopted.
(See Page 157)
® An electronic throttle body with a built-in no-contact type throttle position sensor and
athrottle control motor has been adopted.
Intake and . - -
Exhaust ® Theexhaust system has been revised to optimize exhaust performance. In addition, the
System 2 TWCslocated directly below the exhaust manifold have been integrated into 1 TWC,
(See Page 158) and a TWC has been added under the floor.
® Theceramictype TWC hasbeen adopted directly bel ow the exhaust manifold and under
floor.
Fuel System - - .
(See Page 160) ® Thecompact 12-holetypeinjector with high atomizing performance has been adopted.
Charging System ® A segment conductor type alternator has been adopted.
(See Page 161)
® The ETCS:i (Electronic Throttle Control System-intelligent) has been adopted.
Engine ® A planar type air-fuel ratio sensor has been adopted.
Control System e A flat type knock sensor has been adopted.
(See Page 163) ® A contact type accelerator pedal position sensor has been adopted.
® A no-contact type throttle position sensor has been adopted.
® The number of the air fuel ratio sensor and the oxygen sensor become one.
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p» Engine Specifications «

Model New Previous
No. of Cyli. & Arrangement 4-Cylinder, Inline +—
Valve Mechanism 16-Va|ye D_OHC’ —
Chain Drive
Combustion Chamber Pentroof Type +—
Manifolds Cross-Flow —
Fuel System EFI —
Ignition System DIS —
Displacement cm3 (cu. in.) 1998 (121.9) —
Bore & Stroke mm (in.) 86.0x 86.0 —
(3.39x 3.39)
Compression Ratio Unleaded Gasoline 98:1 —
Max. Output (EEC) Unleaded Gasoline 110 kW @ 6000 rpm —
Max. Torque (EEC) Unleaded Gasoline 192 N-m @ 4000 rpm +—
itk Unleaded Open 3°—-43° BTDC —4° —46° BTDC
ntake
o Gasoline Close 60° —20° ATDC 60° —10° ATDC

Valve Timing

Open 37° BBDC 45° BBDC

Exhaust

Close 3° ATDC —

Fuel Octane Number Unleaded Gasoline 95 or Higher —

RON

QOil Grade

API SL, ECor ILSAC

API SJ,ECorILSAC

Emission Regulation

European STEP IV

European STEP 11
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2. Cooling System

Super Long Life Coolant

The TOY OTA genuine Super Long Life Coolant (SLLC) has been adopted. As aresult, the maintenance
interval has been extended.

p Specifications
Model New Previous
with front heater 6.8 (7.2, 6.0)
Capacity -
hf
liters wit ;Z;tef‘ rear 7.5(7.9, 6.6) -
(USqts, Imp.qts) -
without heater 59(6.2,5.2)
Type TOYOTA Genuine SLLC | TOYOTA GenuineLLC
Color Pink Red
i 160,000 km 60,000 km
Engine M aintenance First time ’ ’
100,000 mile 37,500 mileg
cocken Intervals E( 80,000 k) E( 30,000 I:
very 80, m very S0, m
for Europe Subsequent
P sequ (50,000 mile) (18,000 mile)
Maintenance
Interval Replace at first time 160,000 k.m Replace Every
(100,000 mile) 40,000 km (25,000 mile)
for hs Which
General Replace at first time Every 80,000 km or 24 months Whichever
Thermostat | Operating Temperature °C(°F) 80-84 (176 — 183) —

® SLLCispre-mixed (50% coolant and 50% distilled water), so no dilution is needed when adding or
replacing SLLC in the vehicle.

e |[f LLC is mixed with LLC, the interval for LLC (every 30,000 km (18,000 mile) for Europe
model /40,000 km (25,000 mile) or 24 months whichever comes first for General Countries model)
should be used.

® You can also apply the new maintenance interval (every 30,000 km (18,000 mile) for Europe
model /40,000 km (25,000 mile) or 24 months whichever comes first for General Countries model) to
vehicleinitialy filled with LLC (red-colored), if you use SLLC (pink-colored) for the coolant change.
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3. Intake and Exhaust System

Throttle Body

e A DC motor with excellent response and minimal power consumption is used for the throttle control
motor. The engine ECU performsthe 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 angle of the throttle valve.

® Thelink-less type throttle body has adopted and it realizes excellent throttle control.
For details of ETCS-i control, refer to page 174.

Throttle Body

Throttle
Position Sensor

251EGO7

Exhaust Manifold

® To comply with the STEP-1V exhaust emission regulationsin Europe, the number of startup converters
(TWC) has been changed from two to one, and the warm-up performance of the catalyst has been
improved, in order to reduce the exhaust emissions during the starting of the engine.

® The exhaust manifold has been changed from the unequal-length to an equal-length type, in order to
improve performance in the low- to medium-speed range and fuel economy in the high-speed range.

258RV25 258RV26

Previous
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Three-Way Catalytic Converter

® The ceramic type TWC (Three-Way Catalytic Converter) has been adopted directly below the exhaust
manifold and under floor. This TWC enables to improve in reducing the amount of exhaust emissions
by optimizing the cell’s density and wall thickness.

Ultra Thin-Wall

198EG06

Exhaust Pipe

® To comply with the Step-1V exhaust emission regulations, the exhaust pipe system on the models for
Europe has adopted an under floor catalyst, and a dual pipe construction in the pipe upstream of the
catalyst.

Main Muffler

Sub Muffler

Under Floor TWC

258AS18
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4. Fuel System

Fuel Injector

® Aninjector, based on the compact 12-hole type injector of the previous model, with moving parts that
have been made lightweight and the magnetic circuit optimized performance has been adopted.

® Theinjector nozzlehasbeen placed closer to the orifice, which reducing the distance between theinjector
and theintakevalve. Thisreducesthe amount of fuel that adheresto theintake port, which improvesfuel

economy and reduces exhaust emissions.

® The diameter of the new injector orifice has been increased from 0.18 mm (0.0071 in.) to 0.20 mm
(0.0079in.) because aslight increase in the orifice diameter improves the injection angle and facilitates
the instantaneous mixture of fuel with air. This promotes the atomization of fuel into afine mist.

® Theorifice of the new injector has been changed from the straight type to the taper type. Asaresult, the
fuel supply efficiency hasbeenincreasedinorder to ensurethereliable supply of fuel into thecombustion

chamber.

Orifice

Previous

251EG10

New

Previous

0.2 mm (0.0079in.)

251EG04

0.18 mm (0.0071in.)

N\

251EG05
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5. Charging System

General

® |nstead of the conventional typealternator, acompact and lightwei ght segment conductor type alternator
has been adopted for 1AZ-FE engine model. Thistype of alternator generates high amperage output in
a highly efficient manner.

® Thisalternator hasajoined segment conductor system, inwhich multiple segment conductorsarewelded
together to form the stator. Compared to the conventional winding system, the electrical resistance is
reduced due to the shape of the segment conductors, and their arrangement helps to make the alternator
more compact.

Stator  Segment Stator  Conductor Wire

Conductor  teLO" Segment Stator
Conductor / Conductor Wire
' S~ D @
A — A Cross ) B - B Cross
Joined Segment Section - Section
A Conductor System B Wiring System
Segment Conductor Type 206EGA0 Conventional Type 206EGAL
Alternator Alternator
Stator
Segment
Conductor
Cross Section
206EG42
Stator of Segment Conductor Type Alternator
P Specifications «
Type Segment Conductor (SEO)
Rated Voltage 12V
Output Rated 100 A
Initial Output Starting Speed 1500 rpm Max.
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p» Wiring Diagram «
Alternator
l B
M
5
IG
A )l Ignition Switch
S
5oy

Regulator

L A A T
_L_ To Discharge -
2 Warning Light

251EG03
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6. Engine Control System

General

The engine control system of the 1AZ-FE engine of the new Avensis Verso has following system.

already stored in the memory.

System Outline New Previous
EFI ' . :
Electronic Fuel Ap L-type EFI system di regtly detects the intake air mass O O
- with ahot wire type mass air flow meter.
Injection
ESA Ignition timing is determined by the engine ECU based on
< Electronic Spark> signals from various sensors. The engine ECU corrects O O
Advance ignition timing in response to engine knocking.
e Optimally controls the throttle valve opening in
accordance with the amount of accelerator pedal effort
ETCSA and the condition of the engine and the vehicle.
Electronic ® A link-lesstypeis used, without an accelerator cable.
Throttle Control ® A contact type accelerator pedal position sensor is O —
System-intelligent provided on the accelerator pedal.
(Seepage 174) ® A no-contact type throttle position sensor and
accelerator pedal position sensor are used.
® Controlsthefast idle and idle speed.
VVT-i . . L
Variable Valve Controlsthe mtake camghaft to an optimal valve timing in O O
N . accordance with the engine condition.
Timing-intelligent
Air Fuel Ratio Sensor, Maintains the temperature of the air fuel ratio sensor or
Oxygen Sensor oxygen sensor at an appropriate level to increase accuracy O O
Heater Control of detection of the oxygen concentration in the exhaust gas.
Air Conditioner By turning thg ar condlt.|on|ng cpmprr ON or. OFFin
accordance with the engine condition, drivability is O O
Cut-off Control* o
maintained.
Cooling Fan Control Radiator cooling fan operation is controlled by water
g temperature sensor signal (THW) and the condition of the O O
System . . ;
air conditioner operation.
Fuel pump operation is controlled by signal from the
. O O
Fuel Pump Control engine ECU.
P A fuel cut control is adopted to stop the fuel pump when O O
the airbag is deployed during front or side collision.
. The engine ECU controls the purge flow of evaporative
Evaporative o . . . .
S emission (HC) in the charcoal canister in accordance with O O
Emission Control . L
engine conditions.
Prohibits fuel delivery and ignition if an attempt is made to
; . L O O
Enai start the engine with an invalid ignition key.
| ng nE'I' The ID code stored in the transponder key ECU is
MMODITIZer compared with that of the transponder tip in theignition O —
key.
When the engine ECU detects a malfunction, the engine o
Diaanosis ECU diagnoses and memorizes the failed section.
X All the DTCs (Diagnostic Trouble Codes) have been made O .
to correspond to the SAE controlled codes.
When the engine ECU detects a malfunction, the engine
Fail-Safe ECU stops or controls the engine according to the data O O

*: With Air Conditioner Models.
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Construction

The configuration of the engine control systeminthe 1AZ-FE of the new AvensisVersoisasshowninthe
following chart.

SENSOR ACTUATOR
VG
AIR FLOW METER L EFI
#l - No.1 INJECTOR
THA #2
INTAKEAIR TEMP. SENSOR | » = - No.2 INJECTOR
o - No.3 INJECTOR
THW .
WATER TEMP. SENSOR . - No.4 INJECTOR
VTA1
THROTTLE POSITION SENSOR | »
VTAZ2 IGT1 - ESA
L) R
SENSOR ™ IGF I
SPARK PLUG \
NE
CAMSHAFT POSITION SENSOR | »|
ACCELERATOR POSITION VPA ETCSi
SENSOR veao |l | pemmmemeeeeeeeeeeiee
M | THROTTOLE CONTROL
> MOTOR
AIR FUEL RATIO SENSOR AF1A ,
(Bank 1, Sensor 1) Engine
ECU
HEATED OXYGEN SENSOR OX1B | | WwHie
(Bank 1, Sensor 2) OCl | [ CANSFAFT TIMING OIL
> CONTROL VALVE
KNK1
KNOCK SENSOR T
AC1
A/CECU*! = FUEL PUMP CONTROL
= o LRSS SRR
| CIRCUIT OPENING RELAY
NEUTRAL START NSW
SWITCH*?2 R D, 2L
OXYGEN SENSOR HEATER
,,,,,,,, IGNITION SWITCH | sTA | CONTROL
: IStaT ng 29”:: IGSW AIR FUEL RATIO SENSOR
gnition Sign HAFIA |
> Bank1, Sensor 1 \
E/PS HEATED OXY GEN SENSOR
AIRBAG SENSORASSEMBLY | = HT1B - Bank L, Sensor 2 |
o N ~ (Continued)
*1- \With Air Conditioner 258AS36

*2: Only for Automatic Transaxle
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\_/_\
POWER STEERING OIL PSW_ EVAPORATIVE EMISSION
PRESSURE SWITCH CONTROL
PRG
-] VSV (for EVAP)
IMO |
TRANSPONDER KEY >
AMPLIFIRE -
IMI
COOLING FAN
CONTROL
ALT eN | o—
ALTERNATOR - >~/ COOLINGFANRELAYS |
Engine ECU
ELS AIR CONDITIONER
REAR WINDOW DEFOGGER > UT OFF CONTROL®
RELAY [ [ | | CUFORRCONIROLT
ACMG | AIR CONDITIONER
™ MAGNET CLUCH RELAY
TAILLIGHT RELAY
MREL
- EFl MAIN RELAY
STP SPD
PLIGHT SWITCH - -
STOPLIGHT SWITC ACH COMBINATION METER
w . CHECK ENGINE
gL TC WARNING LIGHT
DATA LINK CONNECTOR3 =™ : A
+B BATT
EFl MAIN RELAY BATTERY

258AS37

*: With Air Conditioner
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Engine Control System Diagram

Air Flow Meter

< BUilt-in Intake >
Air Temp. Sensor

Airl:{>—

Accelerator
Position
Sensor
Ignition
Switch
P—— Combination
wer Steering
i Meter
Qil Pr
Battery suith | T
Air Conditioner
|| Magnet Clutch
Relay
v
) ™| Light Check
. Engine
VSV g;f’;'y';g Fan |, ] ECU
(for EVAP)
Air Conditioner
]
ECU
L, Airbag Sensor
) 7 Camshaft Position Assembly
7 Sensor
Camshaft Timing

Fuel Pump QOil Control Vave

A

(Throttle_ | =
Control 3
Motor
Air Fuel Ratio Sensor
: (Bank 1, Sensor 1)
: Throttle Injector
Air Cleaner Position
SOr
Knock Sensor

Oxygen Sensor
(Bank 1, Sensor 2)

Crankshaft Position

Water Temp. Sensor
Sensor

258AS39
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Layout of Main Components

Engine ECU

Camshaft Timing

QOil Control Vave

Sensor

Position \
Sensor A Fuel Ratio Sensor \E

(Bank 1, Sensor 1)

Water Temp. Sensor

Sy @

Air Flow Meter

Oxygen Sensor
(Bank 1, Sensor 2)

\-"

Throttle Position

Neutral Start Switch* Sensor
Camshaft Position
Sensor

*: Only for Automatic Transaxle

258AS17
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Main Components of Engine Control System

1) General

The following table compares the main components for new and previous 1AZ-FE engine.

New Previous
Components N . . -
Outline Quantity Outline Quantity

Engine ECU 32-bit CPU 1 — 1
Air Fuel Ratio Sensor with Heater Type 1 with Heater Type 5
(Bank 1, Sensor 1) (Planar Type) (Cup Type)
Oxygen Sensor with Heater Type 1 - 5
(Bank 1, Sensor 2) (Cup Type)
Air Flow Meter Hot-wire Type 1 —
Crankshaft Position Sensor Pick-up Coil Type (36-2) 1 -
(Rotor Teeth)
Camshaft Position Sensor Pick-up Coil Type (3) 1 -
(Rotor Teeth)

Built-in Piezoelectric Built-in Piezoelectric
Knock Sensor Element Type 1 Element Type 1

(Flat Type) (Resonant Type)

Accelerator Pedal Position Contact Type 1 o
Sensor
Throttle Position Sensor No-contact Type 1 Contact Type 1

2) Air Fuel Ratio Sensor ( Planar Type)

The planar type of air fuel ratio sensor has been adopted.

Comparedtothe conventional type, the sensor and heater portionsof the planar typearenarrower overall.
Because the heat of the heater acts directly on the alumina and zirconia (of the sensor portion) it
accelerates the activation of the sensor.

Zirconia Heater

Alumina

1l
\\
|

e Electrode

1) Atmosphere

A — A Cross Section
of Sensor and Heater

Air Fuel Ratio Sensor 238EG54
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3) Knock Sensor (Flat Type)

a. General

In the conventional type knock sensor (resonant type), avibration plate which has the same resonance
point as the knocking frequency of the engineisbuilt in and can detect the vibration in this frequency
band.

On the other hand, aflat type knock sensor (non-resonant type) has the ability to detect vibration in a
wider frequency band from about 6 kHz to 15 kHz, and has the following features.

® Theengineknocking frequency will changeabit depending on the engine speed. Theflat type knock
sensor can detect the vibration even when the engine knocking frequency is changed. Thus the
vibration detection ability isincreased compared to the conventional type knock sensor, and amore

precise ignition timing control is possible. n

—— -— : Resonance Characteristic of Conventional Type

: Resonance Characteristic of Flat Type

V)

i I\ A: Detection Band of
i Conventional Type
Voltage
L Y B: Detection Band of
,/ \‘ B Flat Type
gt v S o
Frequency (Hz)

Characteristic of Knock Sensor
214CE04
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b. Construction
e Theflat type knock sensor isinstalled on the engine through the stud bolt installed on the cylinder
block. For this reason, a hole for the stud bolt is running through in the center of the sensor.

® |nside of the sensor, a steel weight is located on the upper portion and a piezoelectric element is
located under the weight through the insulator.

® The open/short circuit detection resistor is integrated.

Open Circuit . _
] Detection Resistor Piezoel ectric
Steel Weight Element
Insulator Vibration Plate
Piezoelectric
Element
Flat Type Knock Sensor Conventional Type Knock Sensor
(Non-Resonant Type) (Resonant Type)

214CEO01 214CEQ2

¢. Operation

The knocking vibration is transmitted to the Steel Weight
steel weight and its inertia applies pressure
to the piezoelectric element. The action . _
generates el ectromotive force. Piezoelectric "]

Element 5

Inertia —_| |

214CE08
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d. Open/Short Circuit Detection Resistor

During theignitionis ON, the open/short circuit detection resistor in the knock sensor and the resistor
in the engine ECU keep the voltage at the terminal KNK 1 of engine constant.

AnIC (Integrated Circuit) in the engine ECU is aways monitoring the voltage of the terminal KNK1.
If the open/short circuit occurs between the knock sensor and the engine ECU, the voltage of the termi-
nal KNK1 will change and the engine ECU detects the open/short circuit and stores DTC (Diagnostic
Trouble Code).

Engine ECU
5V
Knock Sensor ?
l KNK1
T e
1] 200 kQ .
—|_ EKNK L L
7 e 1 I
Piezoelectric Open/ Short Circuit
Element Detection Resistor 214CE06
~— Service Tip N

® |naccordancewiththeadoption of open/short circuit detection resistor, theinspection method
for the sensor has been changed.

® To prevent the water accumulation in the connector, make sure to install the flat type knock
sensor in the position asillustration.

T T

: |
=N
0] IR

O

Knock Sensor

S

&

251EG12
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4) Accelerator Pedal Position Sensor

This sensor converts the accelerator pedal depressed angles into electric signals with two differing
characteristics and outputs them to the engine ECU. One is the VPA1 signal that linearly outputs the
voltage along the entire range of the accel erator pedal depressed angle. The other isthe VPA2 signal that
outputs on offset voltage.

Accelerator Pedal Position Sensor T

Open Close BV —mmmmmm e ,

\ VPA2 !

Ao . o Output |

Close pen |

Voltage VPAL i

|

L . 0 | | |

EP2 VPA2VCP2 EP1 VPA1 VCP1 Fully Fully

Closed Opened

Accelerator Pedal Position Sensor Accelerator Pedal Depressed Angle

258AS46
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5) Throttle Position Sensor (Hall IC Type)
The throttle position sensor is mounted on the throttle body, to detect the opening angle of the throttle
valve. The throttle position sensor converts the magnetic flux density that changes when the magnetic

yoke (located on the same axis as the throttle shaft) rotates around the Hall IC into electric signals to
operate the throttle control motor.

Throttle Body

Throttle Position
Sensor Portion

View from A
Magnet

Hall IC
(for Throttle Position Sensor)

""""" i Magnet

Cross Section 251EG14

V
5
4 |
Output 3 i
Engine Voltage 2 i
L |
0 | | | | | | | | : |
! 10 20 30 40 50 60 70 80,90
Throttle Valve Throttle Valve
Fully Closed Fully Opened

Throttle Valve Opening Angle

230LX12 238EG79

Service Tip

Theinspection method differsfrom the conventional throttle position sensor because this sensor
usesaHall IC.
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ETCS-i (Electronic Throttle Control System-intelligent)

® The ETCS-i isused, providing excellent throttle control in al the operating ranges.

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

® The contact type accelerator pedal position sensor has been adopted.
® The no-contact type throttle position sensor has been adopted.

® The ETCS-i controls the ISC (Idle Speed Control) system, the TRC (Traction Control) and the VSC
(Vehicle Stability Control) system.

® |n case of an abnormal condition, this system transfers to the limp mode.

p System Diagram «
Throttle Valve
Throttle Position Sensor
Accelerator Peda
Position Sensor Throttle
~ — ~| Control
Motor
A
Yy v
Air Flow R . skid
Meter > Engine ECU < »  Control
ECU
A 4
Ignition Fuel
Coail I njector

208EG44
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1) Construction

Throttle Body

Throttle Position
Sensor Portion

View from A
Magnet

Hall IC
(for Throttle Position Sensor)

Magnet

Throttle Control Motor

Cross Section

251EG14

a. Throttle Position Sensor

The throttle position sensor is mounted on the throttle body to detect the opening angle of the throttle
valve. For details, refer to Main Components of Engine Control System section on page 173.

b. Throttle Control Motor

A DC motor with excellent response and minimal power consumption is used for the throttle control
motor. The engine ECU performsthe 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.

2) Operation

a. General
The engine ECU drives the throttle control motor by determining the target throttle valve opening in
accordance with the respective operating condition.
1) Non-Linear Control
2) |dle Speed Control
3) TRC Throttle Control
4) VSC Coordination Control
5) Cruise Control
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b. Non-Linear Control

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 an excellent
throttle control and comfort in all operating ranges.

p Control Examples During Acceleration and Deceleration «

—— : With Control
- === Without Control

Vehicle's
Longitudinal G

Throttle Valve
Opening Angle

Ty
[gnition Timing _/J \

Time —
150EG37

c. Idle Speed Control

The engine ECU controls the throttle valve in order to constantly maintain an ideal idle speed.

d. TRC Throttle Control

Aspart of the TRC system, the throttle valve is closed by a demand signal from the skid control ECU
if an excessiveamount of slippageiscreated at adriving wheel, thusfacilitating thevehiclein providing
excellent stability and driving force.

e. VSC Coordination Control
In order to bring the effectiveness of the VSC system control into full play, the throttle valve opening
angleis controlled by effecting a coordination control with the skid control ECU.

f. Cruise Control

Anengine ECU with an integrated cruise control ECU directly actuatesthethrottle valvefor operation
of the cruise control.
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Fail-Safe of Accelerator Pedal Position Sensor

® Theaccelerator pedal position sensor comprisestwo (main, sub) sensor circuits. If amalfunction occurs
in either one of the sensor circuits, the engine ECU detects the abnormal signal voltage difference
between thesetwo sensor circuits, and switchesto thelimp mode. Inthelimp mode, theremaining circuit
isusedto cal culatetheaccel erator pedal opening, inorder to operatethevehicle under limp modecontrol.

Engine ECU
(‘Accelerator Pedal 1 ( ~
Position Sensor Open B
Iy N
Main \V_[)
Sub 55;
Throttle | | Throttle Valve| Throttle
Position i . Return Control
Sensor Spring Motor

Accelerator Pedal Throttle Body

199EG45

e \When both circuits malfunction, the engine ECU detects the abnormal signal voltage from these two

sensor circuits, and discontinues the throttle control. At this time, the vehicle can be driven within its
idling range.

Engine ECU

AL A A A

p
Accelerator Pedal
Position Sensor

Main

Throttle
Control
M otor

Accelerator Pedal Throttle Body

199EG46
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Fail-Safe of Throttle Position Sensor

® Thethrottle position sensor comprises two (main, sub) sensor circuits. If amalfunction occursin either
one of the sensor circuits, the engine ECU detectsthe abnormal signal voltage difference between these
two sensor circulits, cutsoff the current to thethrottle control motor, and switchesto thelimp mode. Then,
theforce of thereturn spring causesthethrottle valveto return and stay at the prescribed opening. At this
time, the vehicle can bedriven in the limp mode while the engine output is regul ated through the control
of the fuel injection and ignition timing in accordance with the accelerator opening.

® Thesamecontrol asaboveiseffectedif theengine ECU detectsamalfunctioninthethrottlecontrol motor

system.
Injectors |« Engine ECU » |gnition Cail
B B
(Accelerator Pedal 1 ( )
Position Sensor
AN
Throttle
Return  Control
[ ] Spring Motor
\ J N J

Accelerator Pedal Throttle Body

199EG47
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Diagnosis

e \When the engine ECU detects a malfunction, the engine ECU makes a diagnosis and memorizes the
failed section.

Furthermore, theenginewarning light inthe combination meter illuminatesor blinkstoinformthedriver.

® Theengine ECU will also store the DTCs (Diagnostic Trouble Codes) of the malfunctions.

® The DTCs can be accessed the use of the hand-held tester.

e All the DTCs have been made to correspond to the SAE controlled codes. Some of the DTCs have been
further divided into smaller detection areasthan in the past, and new DT Cs have been assigned to them.

For details, refer to the Avensis Verso Repair Manual (Pub. No. RM1032E).

Service Tip

To clear the DTC that is stored in the engine ECU, use a hand-held tester or disconnect the battery
terminal or remove the EFI fuse for 1 minute or longer.

Fail-Safe

p Fail-Safe Chart «

When the engine ECU detects amalfunction, the engine ECU stops or controlsthe engine according to the
data already stored in the memory.

DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions
P0031, P0032, The heater circuit in which the abnormality is . .
. Ignition switch OFF.
P0037, PO038, detected is turned off.
P0100, P0102, [gnitiontimingiscal culated from engine speed and Return to normal condition.
P0103 athrottle angle.
11 112 . L. .
PO P%lFl)?% ' Intake air temp. isfixed at 20°C (68°F). Return to normal condition.
POlg,;(;ll?, Water temp. isfixed at 80°C (176°F). Return to normal condition.
P0120, P0122,
PO123, P0220, Fuel cut intermittently whenidle. R etur nto _normal condition and
P0222, P0223, ignition switch OFF.
P2135
P0325, P0327
' ' Max. timing retardation. Ignition switch OFF.
P0328 ¢ g
PO3SL, PO352, Fuel cut. Return to normal condition.
P0353, P0354
P0604, PO606, Fuel cut intermittently when idle. Return to 'normal condition and
P0607, POB57 ignition switch OFF.
P2102, P2103 Fuel cut intermittently when idle. R et.u.r nto .normal condition and
ignition switch OFF.
P2111, P2112 Fuel cut intermittently when idle. Return to normal condition and
ignition switch OFF,
P2118, P2119 Fuel cut intermittently when idle. Return to normal condition and

ignition switch OFF,
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HM2AZ-FE ENGINE

1. General
® The 1AZ-FE engine has been discontinued and the 2AZ-FE engine has been introduced on the model for
Australia.

® The 2AZ-FE engine is an in-line, 4-cylinder, 2.4-liter, and 16-valve DOHC engine in which the bore and
stroke have been increased from the 1AZ-FE engine.

® This engine has following features that have been adapted in order to realize the further improvement of
the engine performance, fuel economy, and to reducing exhaust emissions.

— Meets the STEP II regulation requirements.

— ETCS-i (Electronic Throttle Control System-intelligent) has been adopted.

p» Engine Specifications «

258AS63

258AS64

Engine Type 2AZ-FE 1AZ-FE
No. of Cyls. & Arrangement 4-Cylinder, In-line +—
Valve Mechanism ChaiL6D\;?i:iv13§hH\f{7T—i) -
Combustion Chamber Pentroof Type +—
Manifolds Cross-Flow +—
Fuel System EFI +—
Displacement cm? (cu. in.) 2362 (144.2) 1998 (121.9)
Bore x Stroke mm (in.) 88.5x96.0 (3.48 x 3.78) 86.0 x 86.0 (3.39 x 3.39)
Compression Ratio 9.6:1 9.8:1
Max. Output (EEC) 115 kW @ 5700 rpm 110 kW@ 6000 rpm
Max. Torque (EEC) 221 N'm @ 4000 rpm 192 N'm @ 4000 rpm
Oil Grade API SJ, SL, EC or ILSAC API SJ, EC or ILSAC




AVENSIS VERSO - NEW FEATURES 181

p Valve Timing «

/91 :Intake Valve Opening Angle
Am : Exhaust Valve Opening Angle

TDC

VVT-i Operation Range / 3°
43° \ |

\

Operat

Range BIDC 251EG19

2. Feature of 2AZ-FE Engine

The 2AZ-FE engine has been able to achieve the following performance through the adoption of the item
listed below.

(1) High performance and fuel economy
(2) Low noise and vibration

(3) Lightweight and compact design

(4) Good serviceability

(5) Clean emission

Item ORICEIORIONES.
The VVT-i system is used. O O
The ETCS-i has been adopted. O
A cylinder block made of aluminum alloy along with a magnesium head cover has O
been adopted.
The taper squish shape has been adopted for the piston head. O O
The DIS (Direct Ignition System) makes ignition timing adjustment unnecessary. | O O | O
A serpentir.le belt drive system has been adopted, and the brackets and the engine olo
have been integrated.
Timing chain has been used. O | O
The fuel returnless system has been adopted. O |10 | O
Quick connectors are used to connect the fuel hose with the fuel pipes. O
12-hole type fuel injectors with high atomizing performance have been adopted. O O
Iridium-tipped spark plugs have been adopted. O O
Intake manifold made of plastic has been adopted. O
The ceramic type TWC (Three-Way Catalytic Converter) has been adopted. O

A resin gear balance shaft has been adopted. O 10
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3. Major Difference

The major difference between the 2AZ-FE engine on the new Avensis Verso and the 1 AZ-FE engine on the
previous Avensis Verso are the following:

System Features

Cylinder

® The cylinder bore has been changed.
Block

Engine Proper | Piston The piston diameter has been increased.

The balance shaft drive gear has been installed onto the crankshaft.
Crankshaft

A balance shaft has been adopted.

Valve Mechanism The ca.m Profile has been changed in conjunction with the change in the
valve timing.

® The TOYOTA genuine Super Long Life Coolant (SLLC) has been

Cooling System
&>y adopted.

® An electronic throttle body with a built-in no-contact type throttle position
sensor and a throttle control motor has been adopted.

® The exhaust system has been revised to optimize exhaust performance. In

Intake and Exhaust system addition, the 2 TWCs located directly below the exhaust manifold have
been integrated into 1 TWC, and a TWC has been added under the floor.

® The ceramic type TWC has been adopted directly below the exhaust
manifold and under floor.

Fuel System ® The 12-hole type injector has been adopted.

Charging System ® The segment conductor type alternator has been adopted.

® The ETCS-i (Electronic Throttle Control system-intelligent) has been
adopted.
® A flat type knock sensor has been adopted.

. The air fuel ratio sensor has been discontinued and two oxygen sensor has
Engine Control System

been adopted.

A contact type accelerator pedal position sensor has been adopted.
A no-contact type throttle position sensor has been adopted.

The charging control has been adopted.

Along with the adoption of the ETCS-i, the DTCs (Diagnostic Trouble

Diagnosis
Codes) have been added.
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4. Engine Proper

Cylinder Head Cover

® A lightweight magnesium alloy diecast cylinder head cover is used.

® The cylinder head cover gasket and the spark plug gasket have been integrated to reduce the number of

parts.
Cylinder Head Cover
Integrated Spark n
Plug Gasket
Cylinder Head Cover Gasket 185EG35

Cylinder Head Gasket

® A steel-laminate type cylinder head gasket has been adopted.

FIPG

Front

208EGO05
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Cylinder Head
® The taper squish combustion chamber has been used to realize the highly engine’s knocking resistance
and fuel efficiency.
® An upright intake port has been used to realize the highly intake efficiency.

® [nstalling the injectors in the cylinder head enables the injectors inject fuel as close as possible to the
combustion chamber. This prevents the fuel from adhering to the intake port walls, which reduces HC
exhaust emissions.

® The routing of the water bypass jacket in the cylinder head has been optimized to realize the highly
cooling performance. In addition, a water bypass passage has been provided bellow the exhaust ports to
reduce the number of parts and to achieve weight reduction.

Injector

IN
EX A Exhaust Side

Bypass
Passage

Intake Side

Taper Squish 208EG67 198EG29

A — A Cross Section View from the Back Side
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Cylinder Block

® [ightweight aluminum alloy is used for the cylinder block.

® By producing the thin cast-iron liners and aluminum alloy cylinder block as a unit to realize the compact
design. The liner is thin, so that boring is not possible.

® Passage holes are provided in the bulkhead of the cylinder block. As a result, the air at the bottom of the
cylinder flows smoother, and pumping loss (back pressure at the bottom of the piston generated by the
piston’s reciprocal movement) is reduced.

® The oil filter and the air conditioner compressor bracket are integrated the crankcase, also the water pump
swirl camber, the thermostat housing and the rear oil seal retainer integrated the cylinder block.

Water Pump p Air Flow During Engine Revolution
Swirl Chamber

Air Passage Hole

/

Air Flow

Oil Filter Bracket

Air Conditioner
Compressor Bracket
185EG42

179EG04
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Piston

The piston is made of aluminum alloy and skirt area is made compact and lightweight.

The piston head portion has adopted a taper squish shape.

°
°
® The piston skirt has been coated with resin.
® Full floating type piston pins are used.

°

By increasing the machining precision of the cylinder bore diameter, the outer diameter of the piston has
been made into one type.

Taper Squish Shape . .
: Resin Coating

View from the Top Side

208EG06

Connecting Rod

® The connecting rods and caps are made of high strength steel for weight reduction.

® Nutless-type plastic region tightening bolts of the connecting rod are adopted for a lighter design.

Plastic Region Tightening Bolts 208EG61
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Crankshaft

® The crankshaft has 5 journals and 8 balance weights.
® The precision and surface roughnesses of the pins and journal have been realized to reduce frictional less.
® The balance shaft drive gear has been installed onto the crankshaft.
® The crankshaft is made of forged steel.
Balance Shaft Drive Gear

Oil Hole

Balance Weight

208EG68

Balance Shaft

® A balance shaft has been adopted to reduce vibrations.

® A direct-drive system has been adopted which makes use of gear that is installed onto the counterweight
of crankshaft.

® [n addition, a resin gear has been adopted on the driven side to suppress noise and offer lightweight

design.
Crankshaft

Balance Shaft Drive Gear

Balance Shaft No.2

Balance Shaft Housing

198EG04
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5. Valve Mechanism

General
® Each cylinder is equipped with 2 intake valves and 2 exhaust valves. Intake and exhaust efficiency has
been increased due to the larger total port areas.
® The valves are directly opened and closed by 2 camshafts.

® The intake and exhaust camshafts are driven by the chain. The VVT-i system used for the intake camshaft
is used to realize highly fuel economy, engine performance and reduce exhaust emissions. For details,
see page 212 in the VVT-i system section.

® The shimless type valve lifter is used.

Intake Camshaft

VVT-i Controller

Exhaust Camshaft

Chain Tensioner Exhaust Valves

Chain Slipper

Chain Damper

181EG10



AVENSIS VERSO - NEW FEATURES 189

Camshaft

® The intake camshaft is provided with timing rotor to trigger the camshaft position sensor.

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

® A VVT-i controller has been installed on the front of the intake camshaft to vary the timing of the intake
valves.

Intake Camshaft

Timing Rotor

Exhaust Camshaft

181EG11
Timing Sprocket
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Intake and Exhaust Valves

® [ntake and exhaust valves with large-diameter valve face have been adopted to improve the intake air
and exhaust gas flow.

® Narrow valves stems have been adopted to reduce the intake and exhaust resistance and for weight
reduction.

Camshaft

Valve
Lifter

208EG69

® Along with the increased amount of valve lift, shimless valve lifters that provided a large cam contact
surface have been adopted. The adjustment of the valve clearance is accomplished by selecting and
replacing the appropriate valve lifters.

Service Tip

The valve lifters are available in 35 size increment of 0.020 mm (0.008 in.), from 5.60 mm (0.199
in.) to 5.740 mm (0.266 in.).
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Timing Chain
® A roller chain with 8 mm pitch has been adopted.

® The timing chain is lubricated by oil jet.

Chain

Tensioner
Chain Damper

™

=
R
SHEN
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Chain
Slipper
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s
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Oil Jet

U 181EG13
Chain Tensioner

® The chain tensioner uses a spring and oil pressure to maintain proper chain tension at all time. The chain
tensioner suppresses noise generated by the chain. A ratchet type non-return mechanism is also used.

® To improve serviceability, the chain tensioner is constructed so that it can be removed and installed from

the outside of the timing chain cover.

Cam Spring

o
s =

O Spring Plunger

!

181EG14
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6. Lubrication System

General

® The lubrication circuit is fully pressurized and oil passes through an oil filter.
® The trochoidal type oil pump is chain-driven by the crankshaft.
® The oil filter is attached downward from the crankcase to improve serviceability.

® Along with the adoption of the VVT-i system, the cylinder head is provided with a VVT-i controller and
a camshaft timing oil control valve. This system is operated by the engine oil.

Camshaft Timing Oil Control Valve

Chain Tensioner

Oil Return Hole
Oil Pump
208EGO07
| MAIN OIL HOLE
A
I c / - I Y
YLINDER HEAD CRANKSHAFT
OIL FILTER |
\ JOURNAL
{ Y } y Y
EXHAUST | [INTAKE BALANCE
SUB OIL:lHOLE aongr| | | CAMSHAFT| | CAMSHAFT| | sparr [ CRANKPIN |
JOUNAL JOUNAL
Y Y A4
OIL PUMP_| OIL CONTROL [cviinperBLOCK] [ OILJET |
A VALVE
v v v
OIL STRAINER | YV [ TIMING CHAIN| [ PISTON |
i CONTROLLER
I A Y Y y 4 \ vy

OIL PAN |

208EGO8



AVENSIS VERSO - NEW FEATURES

193

P Specifications «
Dry 4.5 liters (4.8 US qts, 4.0 Imp. qts)
Oil Capacity with Oil Filter 3.8 liters (4.0 US qts, 3.3 Imp. qts)

without Oil Filter

3.6 liters (3.8 US qts, 3.2 Imp. qts)

Oil Pump

® The trochoidal type oil pump is chain driven by the crankshaft, and fits compactly inside the timing chain

cover.

® Friction has been reduced by means of 2 relief holes in the internal relief system.

Crankshaft

Relief Valve

/ 181EG43
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7. Cooling System

® The cooling system is a pressurized, forced-circulation type.

® A thermostat with a bypass valve is located on the water inlet housing to maintain suitable temperature
distribution in the cooling system. This prevents sudden jumps in temperature while the engine is
warming up.

® The flow of the engine coolant makes a U-turn in the cylinder block to ensure a smooth flow of the engine
coolant. In addition, a bypass passage is enclosed in the cylinder head and the cylinder block.

® Warm water from the engine is sent to the throttle body to prevent freeze-up.

Throttle Body
To Heater Core
Bypass Passage To Radiator
Thermostat
Water Pump

From Radiator

208EG09

Cylinder Head

I

Bypass Passage e —1
—

—

S "OOOO) |

¥ | Cylinder Block

— —

Heater Core

_
1
=

Thermostat

=L

Throttle Body

Radiator

Reservoir Tank 208EG10



AVENSIS VERSO - NEW FEATURES 195

P Specifications «
Capacity liters (US qts, Imp. qts) 6.2 (6.6,5.5)
Engine Coolant Type The TOYOTA Super Long Life Coolant
P (SLLC) or Equivalent

Thermostat

Opening Temperature

°C(°F)

80 -84 (176 — 183)

Super Long Life Coolant

The TOYOTA genuine Super Long Life Coolant (SLLC) has been adopted. As a result, the maintenance
interval has been extended. For details, see page 157.
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8. Intake and Exhaust System
The adoption of ETCS-i (Electronic Throttle Control System-intelligent) has realized excellent throttle
control.

® The intake manifold has been made of plastic to reduce the weight and the amount of heat transferred from
the cylinder head.

Air Cleaner
Main Muffler

TWC

258AS19
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Air Cleaner

A flameless, full-fabric air filter has been adopted to reduce weight and to simplify its disposal.

Full-fabric Air Filter

206EG13

Throttle Body

® An electronic throttle body with a built-in throttle position sensor and throttle control motor has been
adopted.

® The adoption of the link-less type ETCS-i has realized excellent throttle control. For details of ETCS-i
control, refer to see page 174.

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

® The control of the throttle position sensor is the same as that on the 1 AZ-FE engine. For details, see page
173.

Throttle
Position Sensor

Throttle Control Motor 251EG07
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Intake Manifold

® The intake manifold has been made of plastic to reduce the weight and the amount of heat transferred
from the cylinder head. As a result, it has become possible to reduce the intake air temperature and
improve the intake volumetric efficiency.

® A resonator is installed inside the air intake chamber which makes use of the intake pulse to improve
torque in the mid-speed range.

258AS50

Exhaust Manifold

® A stainless steel exhaust manifold is used for weight reduction.

® A single exhaust pipe has been adopted for the start-up converter case in order to improve the warm-up
performance of the catalyst and reduce exhaust gas emissions during the starting of the engine.

TWC

258RV25
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Three-Way Catalytic Converter

® The ceramic type TWC (Three-Way Catalytic Converter) has been adopted directly below the exhaust
manifold and under floor. This TWC enables to improve exhaust emissions by optimizing the cell’s
density and the wall thickness.

Ultra Thin-Wall

< L 198EG06

Exhaust Pipe

® Anunder floor catalyst has been adopted and the pipe upstream of the catalyst has been changed to a dual
pipe construction.

Main Muffler

Sub Muffler

258AS18
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9. Fuel System

A fuel returnless system has been used to reduce evaporative emissions.

A compact fuel pump in which a fuel filter and pressure regulator are integrated in the module fuel pump
assembly has been adopted.

A quick connector has been adopted to connect the fuel pipe with the fuel hose to improve serviceability.

The aluminum diecast delivery pipe has been integrated with the pulsation damper.

Newly designed 12-hole ultra-fine atomization injectors have been adopted.

Fuel Tank

Pulsation Damper Fuel Pump

Injector

258AS823
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Fuel Returnless System

® This system has been adopted to reduce the evaporative emission. As shown below, integrating the fuel
filter, pressure regulator, and fuel sender gauge with fuel pump assembly it possible to discontinue the
return of fuel from the engine area and prevent temperature rise inside the fuel tank.

Injector

1088

~

Pulsation Damper

Delivery Pipe

Pressure Regulator

Fuel Filter -_|
Fuel Pump
Fuel Pump —] Assembly
185EG16
Fuel Tank

Fuel Injector

The same fuel injectors as the 1 AZ-FE engine have been adopted. For details, see page 160.

Fuel Pump

A compact fuel filter, pressure regulator, and fuel sender gauge are integrated in the fuel pump assembly
has been adopted.

p Specifications of Pressure Regulation «

Adjusting Pressure kPa (kgf/cmz) ‘ 324 +£3.0 (3.3 £0.03)

Fuel Filter

Fuel Sender Gauge

Fuel Pump

185EG15
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10. Ignition System

General

® A DIS (Direct Ignition System) has been adopted. 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 this engine is an independent ignition system which has one ignition coil (with igniter) for
each cylinder.

® [ridium-tipped spark plugs have been adopted.

Engine
ECU Ignition Coil
Camshaft (with Igniter)
Position G2 - | +B
Sensor IGT1 o by
~~
‘
Crankshaft IGT2 ¢ ] :] D
Position NE - —
Sensor ‘
IGT3 ¢ —\_ﬂ:ﬂj‘
L[
Various . 1
Sensors > 1GT4 j: —\_(I:D:n
IGF o ]
Ignition Coil

The DIS provides 4 ignition coils, one for each cylinder. The spark plug caps, which provide contact to the

No.1
Cylinder

No.2
Cylinder

No.3
Cylinder

No.4
Cylinder

165EG25

spark plugs, are integrated with an ignition coil. Also, an igniter is enclosed to simplify the system.

Spark Plug

Iridium-tipped spark plugs have been adopted to realize a 192,000 km (120,000 mile) maintenance-free
operation. By making the center electrode of iridium, the same ignition performance as of the

platinum-tipped spark plug and further improvement of durability have been realized.

0.7 mm
(0.028 in.)

Iridium Tip

208EG70

P Specifications
DENSO SK20R11
NGK IFR6A11
Plug Gap 1.0-1.1 mm.
(0.0394 — 0.043 in.)
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11. Charging System

General

® [nstead of the conventional type alternator, a compact and lightweight segment conductor type alternator
has been adopted for automatic transaxle model. This type of alternator generates high amperage output
in a highly efficient manner.

® Thisalternator has a joined segment conductor system, in which multiple segment conductors are welded
together to form the stator. Compared to the conventional winding system, the electrical resistance is
reduced due to the shape of the segment conductors, and their arrangement helps to make the alternator
more compact.

® The charging of this alternator is controlled by the engine ECU. For details, see page 214.

Segment

Stator
Conductor Stator Segment Stator

Conductor

Stator

Conductor

Wire
>/ Conductor Wire

N ™ D
’:‘ ! < ! B - B Cross
. A - A Cross > Section
A Joined Segment Section B Wiring System
Conductor System TEGHO J06EGAL
Segment Conductor Type Conventional Type
Alternator Alternator
Stator
Segment
Conductor
Cross Section
206EG42
Stator of Segment Conductor Type Alternator
p» Specifications
Type Segment Conductor (SC1)
Rated Voltage 12V
Output Rated 130 A
Initial Output Starting Speed 1300 rpm Max.
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p» Wiring Diagram «
Alternator
| B
A A A A A »—i Ignition Switch
>
RLO
Regulator
3 PEES

L | To Discharge
Warning Light

[
258AS24

-1}
.\I

Service Tip

Although the charging circuit of a conventional alternator is checked through the F terminal, this
check cannot be performed on the Segment Conductor type alternator through the use of the F
terminal because the F terminal has been eliminated.

Dual Winding System

A dual winding system has been adopted. This system consists of two sets of three-phase windings whose
phases are staggered 30°. Because the magnetic fluctuations of the respective windings cancel each other
out, magnetic noise, radio frequency interference is reduced.

|
1
»
>

Three-Phase Windings
Two Sets of Three-Phase Windings

Voltage Voltage
Staggered 30° C
+ |<—— + /
Rotational /\
Angel \/ \
198EG14 198EG15

Conventional Type Alternator

Segment Conductor
Type Alternator
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12. Serpentine Belt Drive System

General

® Accessory components are driven by a serpentine belt consisting of a single V-ribbed belt. It reduces the
overall engine length, weight and number of engine parts.

® An automatic tensioner eliminates the need for tension adjustment.

Idler Pulley for Automatic Tensioner

Alternator Pulley

Power Steering
Pump Pulley

Water Pump Pulley

Crankshaft Pulley

Air Conditioning
Compressor Pulley

198EG11
Automatic Tensioner
® The automatic tensioner consists of an idler pulley and a tensioner. The idler pulley maintains belt tension
by the force of the spring that is located in the tensioner.

® Due to the different suppliers used, the tensioner comes in two types, although their basic operation
remain the same and they are interchangeable.

Arm

Idler Pulley

. 258RV77
A — A Cross Section
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13. Engine Control System

General

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

stored in the memory.

. New Previous
System Outline JAZFE | 1AZ.FE
EFI An L-type EFI system directly detects the intake air mass
Electronic Fuel A Loype BE systen Y O O
Injection with a hot wire type air flow meter.
ESA Ignition timing is determined by the engine ECU based on
< Electronic Spark > signals from various sensors. The engine ECU corrects O O
Advance ignition timing in response to engine knocking.
® Optimally controls the throttle valve opening in
ETCS-i accordance with the amount of accelerator pedal effort
Electronic and the condition of the engine and the vehicle.
Th ® A link-less type is used, without an accelerator cable.
rottle Control o A ) dal o . O —
System-intelligent CQntact type accelerator pedal position sensor 1S
(See page 174) provided on the accelerator pedal.
pas ® A no-contact type throttle position sensor is used.
® Controls the fast idle and idle speed.
VVT-i
< Variable Valve > Controls the intake camshaft to an optimal valve timing in O O
Timing-intelligent accordance with the engine condition.
(See page 212)
Oxveen Sensor Maintains the temperature of the oxygen sensor at an
HeZtir Control appropriate level to increase accuracy of detection of the O O
oxygen concentration in the exhaust gas.
Air Conditioner By turning the air conditioner compressor ON or OFF in
Cut-off Control* accordance with the engine condition, drivability is O O
maintained.
. Radiator cooling fan operation is controlled by water
fsoe%lmag SaZHI 3C)0ntrol temperature sensor signal (THW) and the condition of the air O O
pag conditioner operation.
. The engine ECU regulates the charging voltage of the
girgl:gegcl)z';rol alternator in accordance with the driving conditions and the O —
pag battery’s state of charge.
Fuel pump operation is controlled by signal from the engine
ECU. © ©
Fuel Pump Control -
A fuel cut control is adopted to stop the fuel pump when any
L . : L O O
airbag is deployed during front or side collision.
Evaporative The engine ECU controls the purge flow of evaporative
EmiI;sion Conirol emission (HC) in the charcoal canister in accordance with O O
engine conditions.
Prohibits fuel delivery and ignition if an attempt is made to O O
Engine start the engine with an invalid ignition key.
Immobilizer The ID code stored in the transponder key ECU is compared O o
with that of the transponder tip in the ignition key.
When the engine ECU detects a malfunction, the engine ECU O O
Diagnosis dragnoses and memorized the failed section.
(See page 216) All the DTCs (Diagnostic Trouble Codes) have been made to O .
correspond to the SAE controlled codes.
Fail-Safe When the engine ECU detects a malfunction, the engine ECU
(See page 216) stops or controls the engine according to the data already O O

*: With Air Conditioner Model
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Construction

The configuration of the engine control system in the 2AZ-FE engine in the new Avensis Verso is as shown
in the following chart.

SENSORS ACTUATORS
AIR FLOW METER VG EFI
THA LA No.1 INJECTOR
INTAKE AIR TEMP. SENSOR e 2 No.2 INJECTOR
W #3 . No.3 INJECTOR
WATER TEMP. SENSOR - # No.4 INJECTOR
THROTTLE POSITION SENSOR | ok
VTA2
IGT1 - ESA
CRANKSHAFT POSITION G2 | IGT4  fr---ooooooooeoeooioioooo o
SENSOR > ™! IGNITION COIL with IGNITER |
IGF ;
NE
CAMSHAFT POSITION SENSOR - SPARK PLUG |
ACCELERATOR POSITION | YPA
SENSOR VPA2
ETCS-1
Engine | = fp--z-------------o-o--oooo-o-----
HEATED OXYGEN SENSOR | OXIA ECU M | |  THROTTLE CONTROL
- MOTOR
(Bank 1, Sensor 1) X1B
(Bank 1, Sensor 2) o
KNK1 |
KNOCK SENSOR - VVTi
MPX 0C1 CAMSHAFT TIMING OIL
A/CECU > CONTROL VALVE
NSW _
NEUTRAL START SWITCH =
FUEL PUMP CONTROL
IGNITION SWITCH STA FC_Lo[" CIRCUIT OPENING RELAY
® Starting Signal IGSW
® [gnition Signal
E/PS OXYGEN SENSOR HEATER
AIRBAG SENSOR ASSEMBLY - CONTROL
ALT HEATED OXYGEN SENSOR
ALTERNATOR - HT1A =| Bankl1, Sensor 1 ‘
INH
POWER STEERING OIL PSW HTIB || Bank 1, Sensor 2 |
PRESSURE SWITCH

(Continued)
=mmm: BEAN

258A825
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\/—\
IMO
TRANSPONDER KEY - EVAPORATIVE EMISSION
AMPLIFIRE - CONTROL
IMIL || R
PRG ‘
TAM - VSV (for EVAP)
AMBENT TEMP. SENSOR -
SPD
TACH COMBINATION METER
CRUISE CONTROL CCs || . -
SWITCH Engine | p-------e-ieeeeoiiieiioiioiioes
ECU W CHECK ENGINE
WARNING LIGHT
1B
BATTERY AMPERAGE SENSOR -
GE SENSO PL | CRUISE CONTROL
INDICATOR
BATTERY TEMP. SENSOR LI
COOLING FAN
CONTROL
st | |
TOP LIGHT SWITCH - FAN
STOP LIGHT SWITC % COOLING FAN RELAYS
SIL, TC MREL
DATA LINK CONNECTOR 3 - - EFI MAIN RELAY
WESE
i \
+B BATT
EFI MAIN RELAY BATTERY

258A826
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Engine Control System Diagram

Accelerator
Position Sensor

Ignition Switch

_ Combination
Power Steering Meter

Battery Oil Pressure
Switch l T

Cruise Control
Indicator

Warning Light
; Engine
-y ke ] ECU DLC3
(for EVAP)
Air Conditioner
[
ECU

Airbag Sensor

i Camshaft Position L J | Assembly
3/ Sensor
Charcoal L.
Camshaft Timing
i Fuel Pum
Canister P Oil Control Valve
Air Flow Meter f L
Built-in Intake Throttle ~ L3
Air Temp. Control
Sensor Motor
Oxygen Sensor
i Bank 1, Sensor 1
Alr ':> Throttle Injector (Bank 1, Sensor 1)
Air Cleaner Position
Sensor
Knock Sensor Oxygen Sensor
(Bank 1, Sensor 2)

Crankshaft Position 258A540

Sensor

Water Temp. Sensor
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Layout of Main Components

Engine ECU

Camshaft Timing

0il Control Valve Air Flow Meter

Ignition Coil
with Igniter

Knock
Sensor

e IS
Oxygen Sensor

(Bank 1, Sensor 1) \sy

Water Temp. Sensor

Oxygen Sensor
(Bank 1, Sensor 2)

<
Crankshaft Posi ‘.— )’,‘ DLC3

Throttle Position
Neutral Start Switch Sensor
Camshaft Position

Sensor

258AS17
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Main Components of Engine Control System
1) General
The following table shows the main components.
New (2AZ-FE) Previous (1AZ-FE)
Components X ; . -
Outline Quantity Outline Quantity
Engine ECU 32-bit CPU 1 +— 1
Air Fuel Ratio Sensor o with Heater Type )
(Bank 1, Sensor 1) (Cup type)
Oxygen Sensor with Heater Type 1 o
(Bank 1, Sensor 1) (Cup type)
Oxygen Sensor with Heater Type 1 - ’
(Bank 1, Sensor 2) (Cup type)
Air Flow Meter Hot-wire Type 1 +—
gi‘:ﬁ:ﬁféiﬁsmr‘ SeSOr | pick-up Coil Type (36-2) 1 -
Camshaft position Sensor Pick-up Coil Type (3) 1 -
(Rotor Teeth)
Built-in Piezoelectric Built-in Piezoelectric
Knock Sensor Element Type 1 Element Type 1
(Flat Type) (Resonant Type)
Accelerator Pedal Position
Sensor Contact Type 1 —
Throttle Position Sensor No-contact Type 1 Contact Type 1

Knock Sensor (Flat type)

The same knock sensor as the 1 AZ-FE engine has been adopted. For details, see page 169.

3) Accelerator Pedal Position Sensor (Contact type)

The same accelerator pedal position sensor as the 1 AZ-FE engine has been adopted. For details, see page

172.

4) Throttle Position Sensor (No-contact type)

The same throttle position sensor as the 1 AZ-FE engine has been adopted. For details, see page 173.

ETCS-i (Electronic Throttle Control System-intelligent)

The same ETCS-i control as the 1AZ-FE engine has been adopted. For details, see page 174.
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VVT-i (Variable Valve Timing-intelligent) System

The VVT-i system designed to control the intake camshaft within a wide range of 50° (of crankshaft 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 exhaust emission. The actual intake valve timing is
feedback by means of the camshaft position sensor for constant control to the target valve timing.

Camshaft Position Sensor

Water Temp. Sensor

o Throttle Position
Sensor
Yy X
Engine ECU
'} * *
Crankshaft Position | Air Flow Meter| Vehicle Speed Signal
Sensor

Camshaft Timing Oil Control Valve

198EG19

Engine ECU
Crankshaft Position S = mshaft T
rankshaft Position Sensor i - Target Valve Timing i - 8 ?fn(jbggtf;oTll\nlglr\li
Air Flow Meter > A A
[ ! Feedback |
Throttle Position Sensor [ Duty Control
| |
Water Temp. Sensor , - Correction
Camshaft Position Sensor 7 - Actual Valve Timing !
Vehicle Speed Sensor - - - - - T

172CRO7
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Cooling Fan Control

A cooling fan system in which the engine ECU controls the cooling fan speed in accordance with the signals
from the water temperature sensor, etc. has been adopted.

The engine ECU controls the cooling fan speeds in accordance with the water temperature and the operating
conditions of the A/C compressor, A/C pressure switch. This control is accomplished by operating the 2
fan motors in 2 stages through low speed (series connection) and high speed (parallel connection).

» Wiring Diagram «
CDS
RO
RO
AMI1 AM1_ ACC
5161 RD1
OO o
@ ST1
Ignition SW
|
A/C
Fan 3 Fan
é ALL (L g IG ECU- :/g No.1 _éf g No.2 é (O/ @Condenser
Relay 1G Relay o 5 Relay Fan Fan
- Nos3 | Motor
Relay
Engine )
- ECU Diode
é MAIN B ;% (Fan)
A @ Radiator
Refrigerant Fan Motor
Pressure Signal
T Battery  Water Temp.
- Signal A/C &
Pressure A/CECU
Switch
= = = AJC
Compressor
T‘V\/ PRE SPD
High |-- ON Low
85 99 (°C) 1.23  1.52(MPa) 45 50 (km/h)
Water Temp. Refrigerant Pressure Vehicle Speed 2584841
p Cooling Fan Operation «
A/C ; Coolin Cooling Fan
A/C Water Vehicle Relay Operation & &
C T . Pressure Speed Fan Motor
OMpressor | TeMpErature | g vitch pee No.I | No.2 | No.3 | Operation Connection
OFF High - - ON |3to5 | ON High Parallel
Low - - OFF | 3to4 | OFF OFF OFF
High - - ON |3to5 | ON High Parallel
ON ON - ON |3to5 | ON High Parallel
Low OFF Low OFF |3to4 | ON Low Series
High OFF |3to4 | OFF OFF OFF
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Charging Control

1) General

The engine ECU decreases the voltage generated by the alternator during acceleration of the vehicle, and
increases the generated voltage during deceleration. This control reduces the load imposed on the engine
by the alternator during generation, in order to promote the fuel economy of the engine.

During idling and constant-speed driving, the engine ECU regulates the generated voltage. This is
performed in accordance with the battery input and output amperage values, which are detected by the
current sensor and tallied by the engine ECU.

Electrical Load
(blower motor, wipers)

IC Regulator

Engine ECU
- /]
Voltage =
Generation | <| Amperage ==~ Current
Instruction Battery State of Voltage Sensor
Charge Detection |
Battery
Serial Temperature ; B
Communication @ @
.. .. Battery
Various Sensors Driving Condition
Judgment
Thermometer
258A829
Charging Control Operation Example:
Vehicl .
Can(;iti on Idling Acceleration gg::(tiam Deceleration Idling | Acceleration |Deceleration| Idling
Generation Variable Variable . Variable . Variable
Mode Voltage Lo Voltage Hi Voltage Lo Hi Voltage
Battery State
of Charge  }—o— o | ___ e o~ ] T T T ——
(SOC) T ]
H
Generated l / B
Voltage \N4 —
Vehicle
Speed
Pattern
p Function of Main Components « 258A830
Item Outline

Engine ECU

Controls the generated voltage of the alternator according to the battery

condition and vehicle driving condition.

Current Sensor

Measures the input and output current, and outputs to the engine ECU.

Thermometer

Measures the battery temperature by thermistor, and outputs to the
engine ECU.
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2) Current Sensor

The Current Sensor installed in the positive terminal of battery measures the battery input and output
current.
The battery input and output current is used to judge the battery state of charge by engine ECU.

5(V)

’ Output
/ d Voltage

[ >

4 /
- 100 +100 (A)
Measured Current
Characteristic of Current Sensor
258AS58 258AS61

3) Thermometer

The Thermometer is installed on the battery tray. The thermistor on the sensor measures the battery
temperature. Thermistor is thermally sensitive resister which varies a resistance value significantly in
accordance with temperature changing.

Battery temperature is used to judge the battery state of charge by engine ECU.

aﬂ_h
) — (
==

\

Thermistor

258AS59

25 (Q)

Resistance
Value

-30 90 (°C)
Temperature

Characteristic of Battery Thermometer 2584560



216

AVENSIS VERSO — NEW FEATURES

Diagnosis

The DTCs can be accessed the use of the hand-held tester.

When the engine ECU detects a malfunction, the engine ECU makes a diagnosis and memorizes the
failed section.
Furthermore, the check warning light in the combination meter illuminates or blinks to inform the driver.

The engine ECU will also store the DTCs (Diagnostic Trouble Codes) of the malfunctions.

All the DTCs have been made to correspond to the SAE controlled codes. For details, refer to the Avensis
Verso Repair Manual (Pub. No. RM1032E).

Service Tip

To clear the DTC that is stored in the engine ECU, use a hand-held tester, or disconnect the battery

terminal, or remove the EFI fuse for 1 minute or longer.

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
P0100, PO102, Ignition timing is calculated from engine speed and .
Return to normal condition.
P0O103 a throttle angle.
POl ;(())’ 1P1’(?),1 12, Intake air temp. is fixed at 20°C (68°F). Return to normal condition.
Pol LSO, 111(;1 17, Water temp. is fixed at 80°C (176°F). Return to normal condition.

P0120, PO122,
P0123, P0220,

Fuel cut intermittently when idle.

Return to normal condition and

P0222, P0223, ignition switch OFF.
P2135
POS?}’;%SH’ Max. timing retardation. Ignition switch OFF.

P0351, P0352,
P0353, P0354

Fuel cut.

Return to normal condition.

PO516, PO517,
P1550, P1551,
P1552, P1602

Charging Control is stopped.

Return to normal condition.

P0604, P0606,
P0607, PO657

Fuel cut intermittently when idle.

Return to normal condition and
ignition switch OFF.

P2102, P2103

Fuel cut intermittently when idle.

Return to normal condition and
ignition switch OFF.

P2111, P2112

Fuel cut intermittently when idle.

Return to normal condition and
ignition switch OFF.

P2118, P2119

Fuel cut intermittently when idle.

Return to normal condition and
ignition switch OFF.
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M 1CD-FTV ENGINE

Cooling System

The TOYOTA genuine Super Long Life Coolant (SLLC) has been adopted. As a result, the maintenance
interval has been extended. For details, see page 157

p Specifications
Model New Previous
Engine Capacity liters Wlth heater 88 (93, 77)
4_
Coolant (US gts, Imp. qts) | without heater 7.6 (8.0, 6.7)
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B SHOCK ABSORBER

1. General

A multi-leaf type linear control valve has been adopted to attain linear damping force characteristics.

Multi-Leaf type
Linear Control Valve

258AS47

2. Construction of Multi-Leaf type Linear Control Valve

The multi-leaf type linear control valve has a structure of several layered leaf valves with different diameter.
With the adoption of the multi-leaf type linear control valve, the changes in the damping force are made
constant at low piston speeds, thus it realize the excellent riding comfort and controllability.

Leaf Valves —|

Previous 258AS48

Low Speed Medium and High Speed
- """~ Linear Control Valve

-

-7 \ Conventional Valve

(4
Side Damping il
Force

|
|
|
|
|
|
|
|
|
Extension d
|
|
:
! —® Piston Speed

Side Damping
Force

Compression ¢ NN

-
-
- e——

Damping Force Characteristics 2BASH
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B BRAKE
1. Brake Control System (ABS with EBD and Brake Assist)
Brake Actuator
1) General
Along with the new provision of the mechanical type brake assist as standard equipment, the master

cylinder pressure sensor and the brake assist switching solenoid valve have been discontinued. As a
result, the actuator has been made more compact and lightweight.

Skid Control ECU

Brake Actuator

258AS51

p System Diagram «
Speed Sensor »- » Brake Actuator
Skid Control _ | Brake System
ECU "|  Warning Light
Stop Light _ _| ABS Warning
Switch Light

258AS52
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2) Actuator Portion
The brake actuator consists of 8 two-position valves, 2 pumps, 1 motor, and 2 reservoirs.
The 8 two-position solenoid valves consist of the following:
® 4 pressure holding valves [(1), (2), (3), (4)]
® 4 pressure reduction valves [(5), (6), (7), (8)]

Master Cylinder

Brake Actuator

Check
Valves

Port (J)

L

Port (G) D port @y @ | N

Pumps

Check
Valves

i [
Reservoirs

Front Left Rear Right Rear Left Front Right

243CH73
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p Function of Main Components

Component Function
(1),(2), | Pressure Holding | Each wheel cylinder contains a pressure holding valve and a pressure
(3), 4) Valve reduction valve. A combination of the ON/OFF conditions of the respective
(5), (6), Pressure Reduction | valves is used in order to change the increase mode, holding mode, or the
), (8) Valve reduction mode during the operation of the ABS system.

While effecting the reduction mode during the operation of the ABS system,
Reservoir the reservoir stores the brake fluid that has returned from the wheel
cylinders. It also functions as an accumulator.

Pumps the brake fluid that is stored in the reservoir and returns it to the

Pump .
master cylinder.
Check valves are located before and after the between the pump and
Check Valve TESETVOlr.

They open only in one direction to prevent the brake fluid from flowing

backwards.
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Brake Assist Operation (for Brake Assist Mechanical Type)

1) General

This brake booster consists of a conventional type brake booster to which a brake assist mechanism has
been added. During a normal brake operation, the function of the brake booster is the same as in the
conventional type. The major difference in construction between this booster from the conventional type
is the addition of the slide valve and the slide valve hook in the air valve.

Brake Assist Mechanism has been added

Slide Valve
Operation Rod

Air Valve

Slide Valve Hook

233CH84
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2) Operation

No Braking Condition

The air valve closes, the control valve opens, and the pressure is the same in the variable pressure
chamber and the constant pressure chamber.

Control Valve “Open”

. 233CHS85
Air Valve “Close”

Variable Pressure Chamber

Normal Braking Condition (Operation Rod Speed = Power Piston Speed)

During normal braking, the air valve opens and the control valve closes to activate the brake booster
function.

Control Valve “Close”

Push

233CH86

: \ Air Valve “Open”

Variable Pressure Chamber
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Brake Assist Condition (Operation Rod Speed > Power Piston Speed)

When the operation rod speed is faster than the power piston speed, the air valve pushes the slide valve
hook. Consequently, the slide valve separates from the slide valve hook, the spring pushes the control
valve, and the control valve closes. Thus, the opening of the air valve becomes enlarged and increases
the volume of air that is introduced. This results in a brake assist force to powerfully push the power
piston.

Slide Valve Hook

Slide Valve
Control Valve “Close”
Operation Rod

Constant

Push

Air Valve “Wide Open”

/ 233CH87

Variable Pressure Chamber

Slide Valve Hook

Slide Valve

Control Valve “Close”

Operation Rod

Push

More Move

Air Valve “Wide Open”

Variable Pressure Chamber
233CHS88
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2. Brake Control System (ABS with EBD, Brake Assist, TRC and VSC)

General

® This model uses the CAN (Controller Area Network) communication system for communication
between the skid control ECU, steering angle sensor and yaw rate & deceleration sensor.

® The “skid control ECU and brake actuator”, and the “yaw rate sensor and deceleration sensor”, are

integrated units, respectively.

® A trochoid gear type pump has been adopted for the pump in the brake actuator.

® A pressure regulator valve has been adopted to regulate the pressure of the fluid that is supplied to the

pump.

The brake control system (ABS with EBD, brake assist, TRC and VSC) has a following function:

Function

Outline

ABS
(Anti-lock Brake System)

The ABS helps prevent the wheels from locking when the brakes are applied
firmly or when braking on a slippery surface.

EBD
(Electronic Brake
force Distribution)

The EBD control utilizes ABS, realizing the proper brake force distribution
between front and rear wheels in accordance with the driving conditions.

In addition, during cornering braking, it also controls the brake forces of right
and left wheels, helping to maintain the vehicle behavior.

If the skid control ECU determines that the driver intends the emergency

(Traction Control)

Brake Assist braking, the system activates the brake actuator to increase the brake fluid
pressure, which increases the braking force.
TRC The TRC system helps prevent the drive wheels from slipping if the driver

presses the accelerator pedal excessively when starting off or accelerating on
a slippery surface.

VSC
(Vehicle Stability Control)

The VSC system helps prevent the vehicle from slipping sideways as a result
of strong front wheel skid or strong rear wheel skid during cornering.

~— Service Tip

When brake control system (ABS with EBD) is activated, the brake pedal could shudder, which is
a normal occurrence of the system in operation and should not be considered a malfunction.
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p System Diagram «

(=)
=

]

Speed

Sensors

~

|

Stop Light
Switch

=)

oo

Brake Actuator

(&=

Master Cylinder
Pressure Sensor

Combination Meter

‘ VSC Warning Light

] Slip Indicator Light

\
!
\
!
’ Brake System Warning Light I
\
|
|
|

’ TRC OFF Indicator Light

’ VSC Warning Buzzer %7
DLC3

m

Speed
Sensors

(6=

Battery

Motor Relay

L

Motor

Fail-safe Relay

s

Skid Control
ECU

J/C

== (For CAN)

5 Steering Angle Sensor

Yaw Rate Sensor

Deceleration Sensor

<—‘ Parking Brake Switch ‘

<—‘ TRC OFF Switch \
] .
o Serial
] Communication
~ B

Throttle Position Sensor }—»

Accelerator Pedal
Position Sensor

: CAN (Controller Area Network)

Engine ECU

—% Throttle Control Motor ‘

<—‘ Crankshaft Position Sensor ‘

258AS62
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Outline of TRC System

® [f the driver presses the accelerator pedal aggressively when starting off or accelerating on a slippery
surface, the drive wheel could slip due to the excessive amount of torque that is generated. By applying
hydraulic brake control to the drive wheels and regulating the throttle to control the engine output, the
TRC system helps minimize the slippage of the drive wheels, thus generating the drive force that is
appropriate for the road surface conditions.

® For example, a comparison may be made between two vehicles, one with the TRC system and the other
without. If the driver of each vehicle operates the accelerator pedal in a rough manner while driving over
a surface with different surface friction characteristics, the drive wheel on the slippery surface could slip
as illustrated. As a result, the vehicle cannot start smoothly.
However, when the vehicle is equipped with the TRC system, the skid control ECU instantly determines
the state of the vehicle and operates the brake actuator in order to apply the brake of the slipping drive n
wheel. Furthermore, the engine ECU receives the signals from the skid control ECU and regulates the
throttle in order to control the engine output. Thus, the system can help maintain a stable driving force.

p» Driving Condition on Road with Different Surface Friction Characteristics «

Slippery Surface

To control the engine
output by the throttle
control

PN NP N

Brake the slipping

Brake Actuator and ( drive-wheel

Skid Control ECU

Engine ECU

~ ~ ~

AN A WA A A A A A e A A A WA A A A A A

P NPV NP NP -

248CHO7
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Outline of VSC System

1) General

The followings are two examples that can be considered as circumstances in which the tires exceed their
lateral grip limit.

The VSC system is designed to help control the vehicle behavior by controlling the engine output and
the brakes at each wheel when the vehicle is under one of the conditions indicated below.

® When the front wheels lose grip in relation to the rear wheels (front wheel skid tendency).

® When the rear wheels lose grip in relation to the front wheels (rear wheel skid tendency).

__\
il

e

151CH17 189CH100

Front Wheel Skid Tendency Rear Wheel Skid Tendency

2) Method for Determining the Vehicle Condition

To determine the condition of the vehicle, sensors detect the steering angle, vehicle speed, vehicle’s yaw
rate, and the vehicle’s lateral acceleration, which are then calculated by the skid control ECU.

Determining Front Wheel Skid

. oo Actual Locus of Travel
Whether or not the vehicle is in the state of (Actual Yaw Rate)

front wheel skid is determined by the
difference between the target yaw rate and the
vehicle’s actual yaw rate.

When the vehicle’s actual yaw rate is smaller
than the yaw rate (a target yaw rate that is
determined by the vehicle speed and steering
angle) that should be rightfully generated
when the driver operates the steering wheel,
it means the vehicle is making a turn at a
greater angle than the locus of travel.

Thus, the skid control ECU determines that
there is a large tendency to front wheel skid.

Locus of Travel
*», _ . Based on the
-7+ Target Yaw Rate

151CHI9
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Determining Rear Wheel Skid
Direction of Travel of the Vehicle’s
Whether or not the vehicle is in the state of Center of Gravity

rear wheel skid is determined by the values
of the vehicle’s slip angle and the vehicle’s
slip angular velocity (time-dependent
changes in the vehicle’s slip angle).

When the vehicle’s slip angle is large, and
the slip angular velocity is also large, the
skid control ECU determines that the vehicle
has a large rear wheel skid tendency.

Movement of Vehicle
Slip Angle

151CHI8 n

When the skid control ECU determines that the vehicle exhibits a tendency to front wheel skid or rear
wheel skid, it decreases the engine output and applies the brake of a front or rear wheel to control the
vehicle’s yaw moment.

The basic operation of the VSC is described below. However, the control method differs depending on
the vehicle’s characteristics and driving conditions.

3) Method for VSC Operation

Dampening a Strong Front Wheel Skid

When the skid control ECU determines that
there is a large front wheel skid tendency, it

\'\Control Moment
counteracts in accordance with the extent of Braking
that tendency. The skid control ECU controls Force

the engine power output and applies the Braking Force

brakes of the front wheels and rear wheel of
the inner circle of the turn in order to help
restrain the front wheel skid tendency.

/' 161ES30

Making a Right Turn
Dampening a Strong Rear Wheel Skid

When the skid control ECU determines that
there is a large rear wheel skid tendency, it
counteracts in accordance with the extent of
that tendency. It applies the brakes of the
front wheel of the outer circle of the turn, and
generates an outward moment of inertia in
the vehicle, in order to help restrain the rear
wheel skid tendency. Along with the
reduction in the vehicle speed caused by the
braking force, which helps dampen a strong
rear wheel skid tendency.

In some cases, the skid control ECU applies

the brake of the rear wheels, as necessary. Maki Rieht Tu 204CHI5
aking a Rig rn

Control Moment
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Braking Control Under the Conditions in Which the Tires Do Not Exceed the Lateral
Limitations of the Vehicle

1) During Cornering Braking

The VSC system determines the cornering conditions of the vehicle in accordance with the signals provided
by the yaw rate & deceleration sensor, and the speed sensor. It determines the extent of the brake pedal
application by the driver in accordance with the signals provided by the master cylinder pressure sensor.
When the vehicle is braking while cornering, the brake actuator increases the brake fluid pressure to the
front outer wheel of the turn, and simultaneously controls the brake fluid pressure to the inner wheel of
the turn. This generates a moment of inertia that inhibits the vehicle from veering further inward of the
turn. As a result, this system provides the excellent vehicle stability and braking performance.

Target Direction

Cornering Direction ; |
Trav
_y of Trave

Master Cylinder
Pressure Master Cylinder

Pressure

Inertial Moment
in Understeer Direction

With VSC

: Without VSC

Slip Servo

257RV36
257RV37

2) During High-Speed Straightline Braking
The VSC system determines the extent of the brake pedal application by the driver in accordance with
the signals provided by the master cylinder pressure sensor and the high-speed driving conditions in
accordance with the signals provided by the speed sensor.
When the fluid pressure in the master cylinder reaches a predetermined value while the vehicle is braking
at a predetermined speed or higher, the system controls the brake fluid pressure applied to the rear wheels
as a result of the driver’s further application of the brake pedal. This helps suppress the slippage of the
rear tires and provides the excellent stability of the vehicle.
To compensate for the reduction in the braking force due to the suppression of the fluid pressure to the
rear brakes, the brake actuator increases the fluid pressure to the front wheel brakes, in order to provide
the proper braking force required by the driver.

Target Direction of Travel

Master Cylinder Pressure

)
>
*) Pressure Increase
|

) »

Fluid Pressure
. Suppression
A

Start of Operation

-~

257RV38

: Without VSC

257RV39
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Layout of Main Components

ABS Warning Light

Brake System Warning Light

TRC OFF Indicator Light

R
e o
)
o

Rear Speed

Steering Angle Sensor /\ Sensors

Slip Indicator Light

Engine ECU

Brake Actuator with

Skid Control ECU
(Master Cylinder Pressure
Sensor Included)

Yaw Rate &

Deceleration Sensor
VSC Warning Buzzer

Front Speed Sensors

Stop Light
Switch

258AS842
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Function of Main Components

Components Function
Brak Changes the fluid path based on the signals from the skid control ECU during
Af:t Zto the operation of the ABS with EBD & Brake Assist & TRC & VSC system,
vator in order to control the fluid pressure that is applied to the wheel cylinders.
Skid Control Judges the vehicle driving condition based on signals from each sensor, and
ECU sends brake control signals to the brake actuator.
M li . .
aster Cylinder Assembled in the brake actuator and detects the master cylinder pressure.
Pressure sensor
® Lightsuptoalertthe driver when a malfunction occurs in the brake system.
® Lights up to alert the driver when the skid control ECU detects a
Brake System ..
Warnine Licht malfunction in the EBD control.
rning Li . . . .
arnng L1g ® Light up to inform the driver when the parking brake pedal depressed.
® Light up to alert the driver when the brake fluid level decreased.
ABS Warning Lights up to alert the driver when the skid control ECU detects a malfunction
Light in the ABS, EBD, or Brake Assist system.
Combination . . . - .
Meter VSC Warning Lights up to alert the driver when the skid control ECU detects a malfunction
Light in the TRC and VSC.
® Lights up to inform the driver when the TRC system is turned OFF by the
TRC OFF TRC OFF switch.
Indicator Light ® Lights up to alert the driver when the skid control ECU detects a
malfunction in the TRC or VSC.
il.g)h{ndlcator Blinks to inform the driver when the TRC and VSC is operated.
i

Speed Sensor (FL, FR, RL, RR)

Detects the wheel speed of each wheels.

Steering Angle Sensor

Detects the steering direction and angle of the steering wheel.

Yaw Rate & Deceleration
Sensor

® Detects the vehicle’s yaw rate.
® Detects the vehicle’s longitudinal and lateral acceleration.

Stop Light Switch Detects the brake pedal depressing signal.

TRC OFF Switch Cancels the TRC operation only: it does not apply to other systems.

VSC Warning Buzzer This buzzer sounds intermittently to inform the driver that the VSC is actives.
Controls the throttle valve opening angle based on the signals receives from

Engine ECU the skid control ECU, in order to control the engine output.

Also, sends the throttle valve opening angle signal, accelerator pedal position
signal, and engine speed signal to the skid control ECU.

Throttle Position Sensor

® Detects the opening of the throttle valve and inputs it into the engine ECU.
® This sensor is used to control the engine output when the TRC or VSC is
operated.

Accelerator Pedal Position
Sensor

® Detects the depressing of the accelerator pedal and inputs it into the engine
ECU.

® This sensor is used to control the engine output when the TRC or VSC is
operated.

Crankshaft Position Sensor

® Detects the engine speed, and sends it via the engine ECU to the skid
control ECU.

® This sensor is used to control the engine output when the TRC or VSC is
operated.

Throttle Control Motor

Controls the opening of the throttle valve in accordance with the signals
received from the engine ECU.
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Construction
1) Brake Actuator
a. General

® The brake actuator consists of 10 two-position solenoid valves, 2 pressure regulator valves, 1 pump
motor, 2 trochoid gear type pump, 2 reservoirs, and master cylinder pressure sensor.
The 10 two-position solenoid valves consist of the following:

— 2 master cylinder cut solenoid valves (linear type) [(1), (2)]
— 4 pressure holding solenoid valves [(3), (4), (5), (6)]

— 4 pressure reduction solenoid valves [(7), (8), (9), (10)]

p Hydraulic Circuit «

Master Cylinder

!_ Brake Actuator Master Cylinder ]: i

| Pressure Sensor :

: |
Port | : Port
(Aog\i\ %@ﬂ V!/ (B)

| BT

| !

: |

! Port (D) Port (E) @ |

{ Port (C) !

| Sl |

| : 2 |

: &) porta (0 |

| Pumps i
Port j - TT {1 Port
<G>/!/ . 8 Reaulaor o

| . : Valves i

i °, 3 3 ©) (10) !

| K |

i_ T I

Front Left Rear Right Reservoirs Rear Left Front Right 257RV20



234

AVENSIS VERSO - NEW FEATURES

p Function of Main Components

Function

To effect the respective brake controls of the brake assist, TRC, and
VSC system, a combination of the ON/OFF conditions of the master
cylinder cut solenoid valve is used to appropriately vary the fluid
pressure.

Each wheel cylinder contains a pressure holding solenoid valve and
a pressure reduction solenoid valve. A combination of the ON/OFF
conditions of the respective valves is used in order to change the
increase mode, holding mode, or the reduction mode during the
operation of the ABS, TRC, and VSC system.

Component
Master Cylinder
Cut Solenoid
1,2
0. @ Valve
(Linear Type)
3), @), Pressure Holding
(5), (6) Valve
(7, (8), Pressure Reduction
9), (10) | Valve
Master Cylinder

Pressure Sensor

The master cylinder pressure sensor converts the brake fluid pressure
that the master cylinder applies to the brake actuator into an electrical
signal and sends it to the skid control ECU. The skid control ECU can
thus monitor the brake fluid pressure that is applied to the brake
actuator in accordance with this signal.

While effecting the reduction mode during the operation of the ABS,
TRC, and VSC system, the reservoir stores the brake fluid that has

Reservoir . .
returned from the wheel cylinders. It also functions as an
accumulator.
Pumps the brake fluid that is stored in the reservoir and returns it to
the master cylinder.

Pump While effecting the increase mode during the operating of the brake

assist, TRC and VSC system, the pump operates in order to apply
brake fluid pressure to the wheel cylinders.

Pressure Regulator Valve

Regulates the pressure of the fluid supplied to the pump, and closes
the pressure passage between the master cylinder and the pump when
the brake pedal is depressed.
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b. Pump and Reservoir

® The trochoid gear type pump has been newly adopted to reduce operating noise.

Trochoid Gear Reservoir

241CH59

® The pressure regulator valve has been adopted in the reservoir for the purpose of regulating the

pressure of the fluid to be supplied to the pump and to close the passage between the pump and the
master cylinder during braking.

To Pump  From Brake
Intake Master Cylinder

Pressure
Regulator Valve

241CH60
Reservoir Cross Section
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Brake Assist Operation

In the event of emergency braking, the skid control ECU detects the driver’s intention based on the speed
of the pressure increase in the master cylinder determined by the pressure sensor signal. If the ECU judges
the need for the additional brake assist, the fluid pressure is generated by the pump in the actuator and

directed to the wheel cylinder to apply a greater fluid pressure than the master cylinder.

p System Diagram «

Speed Sensor

Master Cylinder
Pressure Sensor

Skid Control
ECU

Stop Light
Switch

Brake
Actuator

Y

Brake System
Warning Light

ABS Warning
Light

258AS53
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Brake Actuator Master Cylinder
Pressure Sensor

Port (B)

Port (D) Port (E)

Port (C)

(5) Port(I) (6)
Pumps l l
Port (G) ——_|
| ] Port (J)
Pressure
) Regulator
| Valves
_ =
jl_ I H&F Reservoirs H&k
Front Left Rear Right Rear Left Front Right B
Brake Assist Activated
Brake Assist Brake Assist
Item . .
Not Activated Activated
Master Cylinder Cut Solenoid Valve OFF
(0, @) A N
Port: (A), (B) (Open)
(3), (4), Pressure Holding Solenoid Valve OFF OFF
(5), (6) Port: (C), (D), (E), (F) (Open) (Open)
(7), (8), Pressure Reduction Solenoid Valve OFF OFF
(9), (10) | Port: (G), (H), (I), ) (Close) (Close)

*: The solenoid valve controls the hydraulic pressure between “open’ and “close” according to the operating
condition by adjusting continually.
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TRC Operation

The fluid pressure generated by the pump is regulated by the master cylinder cut solenoid valve to the
required pressure. Thus, the wheel cylinders of the drive wheels are controlled in the following 3 modes:
pressure reduction, pressure holding, and pressure increase modes, to control the slippage of the drive
wheels.

The diagram below shows the hydraulic circuit in the pressure increase mode when the TRC system is
activated.

The pressure holding solenoid valve and the pressure reduction solenoid valve are turned ON/OFF
according to the ABS operation pattern described on the previous page.

p System Diagram «
——— :CAN
I——

Serial Communication
Stop Light Switch > \ Engine ECU » Throttle Motor
Speed Sensors >
»| Slip Indicator Light
Steering Angle
Sensor Skid Control
ECU _| TRC OFF
Yaw Rate Sensor Indicator Light

Deceleration Sensor

» Brake Actuator

Master Cylinder
Pressure Sensor

TRC OFF Switch - »| VSC Warning Light

257RV22
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Port
(A)

Port
(C

!

Port
(G

-2

Brake Actuator

Port (H)

4

Valves

)

®)

Pumps
Pressure
Regulator

[

Pressure Sensor

/)
Master Cylinder 'A‘ \

~———

r

Port (E)

|
e

ST [T ] I
Front Left Rear Right Reservoirs Rear Left Front Right
241CH62
Increase Mode
TRC Activated
Item TRC not - -
Activated Increase Holding Reduction
Mode Mode Mode
Master Cylinder Cut Solenoid Valve OFF
(1), (2) ON* ON* ON*
Port: (A), (B) (Open)
3 (6 Pressure Holding Valve OFF OFF ON ON
3. (0) Port: (C), (F) (Open) (Open) (Close) (Close)
Front
ron Pressure Reduction Valve OFF OFF OFF ON
Brake (7), (10)
Port: (G), (J) (Close) (Close) (Close) (Open)
Wheel Cylinder Pressure — Increase Holding Reduce
2.5 Pressure Holding Valve OFF ON ON ON
. %) Port: (D), (E) (Open) (Close) (Close) (Close)
R
Beali 9 (9 Pressure Reduction Valve OFF OFF OFF OFF
rake
®. ) Port: (H), (I) (Close) (Close) (Close) (Close)
Wheel Cylinder Pressure — — — —

*: The solenoid valve controls the hydraulic pressure between “open’ and “close” according to the operating
condition by adjusting continually.
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VSC Operation

1) General

The VSC system, by way of solenoid valves, controls the fluid pressure that is generated by the pump
and applies it to the brake wheel cylinder of each wheel in the following 3 modes: pressure reduction,
pressure holding, and pressure increase modes. As a result, the tendency to front wheel skid or rear wheel
skid is controlled.

p System Diagram «

: CAN

Serial Communication

/

| Engine ECU »  Throttle Motor

Stop Light Switch

Y

Speed Sensors

Y

» Slip Indicator Light

Steering Angle — ————— TRC OFF

S -
— Skid Control Indicator Light
ECU

Yaw Rate Sensor

»  Brake Actuator
Decelerator Sensor

Master Cylinder
Pressure Sensor

y
A

VSC Warning Light

TRC OFF Switch

Y

» VSC Warning Buzzer

257RV23
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2) Front Wheel Skid Control (Turn to the Right)

In the front wheel skid control, the brakes of the front wheels and the rear wheel of the inner circle of the turn

are applied.

Also, depending on whether the brake is ON or OFF and the condition of the vehicle, there are circumstances
in which the brake might not be applied to the wheels even if those wheels are targeted for braking.

The diagram below shows the hydraulic circuit in the pressure increase mode, as it controls the front wheel
skid condition while the vehicle makes a right turn.
The pressure holding solenoid valve and the pressure reduction solenoid valve are turned ON/OFF according

to the ABS operation pattern.

Brake Actuator

T T/

Port (A)

4

@) Port (D)
Port (C)

-

(3) Port(H) (4)

Port (G)

I_____________I_________________________

([T

Front Left Rear Right

\/

Pumps

Pressure
Regulator
Valves

r

Port (E)

]
|
/i/Port (B)

2

ort (F)

Reservoirs

Increase Mode

®)

Port (I)

(6)

H

Rear Left

/I, Port (J)

Front Right

258AS54
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VSC Activated
VSC not - -
Item . Increase Holding Reduction
Activated
Mode Mode Mode
Master Cylinder Cut Solenoid Valve OFF
(1, 2 ON ON ON
Port: (A), (B) (Open)
Pressure Holding
3) Solenoid Valve (())FF (())FF C(I)N C(I)N
port (©) (Open) (Open) (Close) (Close)
Pressure Holding
(6) Solenoid Valve (())FF (()JFF C(I)N C(I)N
en en ose ose
Port: (F) (Open) (Open) ( ) ( )
Pressure Reduction
Erorlit 7 Solenoid Valve SFF é)lFF COIFF OON
rake ose ose ose en
Port: (G) ( ) ( ) ( ) (Open)
Pressure Reduction
(10) Solenoid Valve gFF gFF COIFF OON
ose ose ose en
Port: ) ( ) ( ) ( ) (Open)
Wheel Right — Increase Holding Reduce
Cylinder
Pressure Left — Increase Holding Reduce
Pressure Holding
4) Solenoid Valve OOFF OOFF C?N C?N
en en ose ose
Port: (D) (Open) (Open) ( ) ( )
Pressure Holding
®) Solenoid Valve OFF ON ON ON
(Open) (Close) (Close) (Close)
Port: (E)
Pressure Reduction
Rear @) Solenoid Valve OFF OFF OFF ON
Brake (Close) (Close) (Close) (Open)
Port: (H)
Pressure Reduction
9) Solenoid Valve (?IFF (?IFF (?IFF (?IFF
Port: (I (Close) (Close) (Close) (Close)
Wheel Right — Increase Holding Reduce
Cylinder
Pressure Left — — — —
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3) Rear Wheel Skid Control (Turn to the Right)

In rear wheel skid control, the brake of the front wheel of the outer circle of the turn is applied. As an
example, the diagram below shows the hydraulic circuit in the pressure increase mode, as it controls the
rear wheel skid condition while the vehicle make a right turn.
As in front wheel skid control the pressure holding solenoid valve and the pressure reduction solenoid
valve are turned ON/OFF according to the ABS operating pattern.

Brake Actuator

Master Cylinder
Pressure Sensor

Port (E)

i |
|
|
! M Port (D)
|
|
|
! 3) Port(H) @ Emp/s
5
Port (G) i Pressure
: Regulator
i Valves
|
|
| —
= 7B

Front Left Rear Right

Increase Mode

2

Port (F)

-

®)

Port (I)  (6)

(10)

Rear Left

e

Front Right

258AS855
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VSC Activated
VSC not - -
Activated Increase Holding Reduction
Mode Mode Mode
Master Cylinder Cut Solenoid Valve OFF ON ON ON
M Port: (A) (Open) (Close) (Close) (Close)
Master Cylinder Cut Solenoid Valve OFF OFF OFF OFF
@ Port: (B) (Open) (Open) (Open) (Open)
Pressure Holding
3) Solenoid Valve ((())pl):eljl) (8;51) (C(l)cie) (C(l);\sle)
Port: (C)
Pressure Holding
(6) Solenoid Valve (8;:;) (g;i) (8;:;) ((());ell)
Port: (F)
Pressure Reduction
Front 7 Solenoid Valve OFF OFF OFF ON
Brake Port: (G) (Close) (Close) (Close) (Open)
Pressure Reduction
av  [Soewidvave |G| G | o | oo
Port: (J)
Wheel Right _ — — _
Cylinder
Pressure Left — Increase Holding Reduce
Pressure Holding
@ Solenoid Valve (8;;) (C?(i\sle) (Ccl)(l)\sle) (C(l)(ie)
Port: (D)
Pressure Holding
%) Solenoid Valve (OOII):;) (C?(ie) (C(l)(l)\sle) (C(l)(ie)
Port: (E)
Pressure Reduction
Rear @) Solenoid Valve OFF OFF OFF OFF
Brake (Close) (Close) (Close) (Close)
Port: (H)
Pressure Reduction
©  [Solemidvive || e | o | o)
Port: (I)
Wheel Right _ — — —
Cylinder
Pressure Left — — — —
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4) Control During Cornering Braking (Turn to the Right)

During cornering braking, the pressure holding valve (3), and the pressure reduction valve (7) are
inactive. However, because the pump is operating, the brake fluid pressure in the left front wheel cylinder
increases. At the same time, the pressure holding valve (4) and the pressure reduction valve (8) turn ON
and OFF in the pressure increase, pressure holding, and pressure reduction modes, in order to control the
brake fluid pressure applied to the right rear wheel cylinder.

The master cylinder cut solenoid valve (2) regulates the master cylinder fluid pressure applied to the right
front wheel cylinder and the left rear wheel cylinder. Because the pressure holding valves (5) and (6) and
the pressure reduction valves (9) and (10) are inactive at this time, the master cylinder fluid pressure acts
on the right front wheel cylinder and the left rear wheel cylinder.

Master Cylinder

Brake Actuator Pressure Sensor

i T

|
|
|
|
|
|
|
L“ﬂ“!
!

Pressure
Regulator
Valves

[ —-

Reservoirs

Front Left Rear Right Rear Left Front Right
Reduction Mode 258856
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VSC Activated
Item Increase Holding Reduction
Mode Mode Mode
(1) Master Cylinder Cut Solenoid Valve ON’*l ON*l ON*l
2) Master Cylinder Cut Solenoid Valve —#2 —#2 —#2
3) Pressure Holding Solenoid Valve —#2 — —
(6) Pressure Holding Solenoid Valve —x2 — —
. @) Pressure Reduction Solenoid Valve —x2 — —
ront
(10) Pressure Reduction Solenoid Valve —x2 — —
Brake
Wheel Right __ %3 _ _
Cylinder
Pressure Left Increase — —
OFF ON ON
@ Pressure Holding Solenoid Valve
(Open) (Close) (Close)
®) Pressure Holding Solenoid Valve —kl —kl —kl
OFF OFF ON
Rear ®) Pressure Reduction Solenoid Valve
Brak (Close) (Close) (Open)
rake
® Pressure Reduction Solenoid Valve —kl —kl —kl
Wheel Right Increase Holding Reduce
Cylinder
Pressure Left 3 3 3

*1: The solenoid valve controls the hydraulic pressure between “open” and “close” according to the
operating condition by adjusting continually.

*#2: Indicates an inactive condition.

*#3: The master cylinder pressure acts on it.
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5) Control During High-Speed

During high-speed braking, the system turns ON/OFF (pressurization/depressurization) the pressure
holding valves (4) and (5), and the pressure reduction valves (8) and (9) depend on the vehicle condition.
Because the pressure holding valves (3) and (6) and the pressure reduction valves (7) and (10) are inactive
(the pressure holding valves are ON and the pressure reduction valves are OFF) at this time, the pump
increases the fluid pressure of braking force, which is corresponded to the fluid pressure reduced at the
rear wheel cylinders, in the front wheel cylinder.

Master Cylinder
Brake Actuator Pressure Sensor I

T i

™~_ ]

Pumps

Pressure
Regulator
Valves

Front Left Rear Right Rear Left Front Right
Reduction Mode 257RV43
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VSC Activated
Item Increase Holding Reduction
Mode Mode Mode
(1) Master Cylinder Cut Solenoid Valve ON’*l ON*l ON*l
2) Master Cylinder Cut Solenoid Valve ON*l ON*! ON*!
3) Pressure Holding Solenoid Valve —#2 — —
(6) Pressure Holding Solenoid Valve —#2 — —
. @) Pressure Reduction Solenoid Valve —x2 — —
ront
(10) Pressure Reduction Solenoid Valve —*2 — —
Brake
Wheel Right Increase — —
Cylinder
Pressure Left Increase — —
OFF ON ON
@ Pressure Holding Solenoid Valve
(Open) (Close) (Close)
OFF ON ON
®)) Pressure Holding Solenoid Valve
(Open) (Close) (Close)
OFF OFF ON
Rear ®) Pressure Reduction Solenoid Valve
(Close) (Close) (Open)
Brake OFF OFF ON
©)) Pressure Reduction Solenoid Valve
(Close) (Close) (Open)
Wheel Right Increase Holding Reduce
Cylinder
Pressure Left Increase Holding Reduce

*1: The solenoid valve controls the hydraulic pressure between “open” and “close” according to the oper-
ating condition by adjusting continually.
*#2: Indicates an inactive condition.
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3. Skid Control ECU

VSC

Based on the 4 different sensor signals received from the speed sensors, yaw rate & deceleration sensors
and steering angle sensor, the skid control ECU calculates the vehicle condition.
If a strong front wheel skid or rear wheel skid tendency is created during an emergency avoidance maneuver
or cornering, and the skid control ECU determines that the amount of vehicle condition exceeds a prescribed
value, it controls the engine torque through throttle and the brake fluid pressure according to the amount
of needed to control the vehicle.

Level of Strong Front
Wheel Skid or Rear

Wheel Skid

Vehicle
Condition

Engine
Torque

High

Brake Wheel
Cylinder Fluid
Pressure*

(@ (b

I
1
1
I
I
I
I
1
L
1
1
I
)

(a): Start of throttle control

(b): Start of brake control
(c): Brake control completed
(d): Throttle control completed

Time

*: The wheel cylinder that activates varies depending on the condition of the vehicle.

Initial Check

151CH31

Each time the ignition switch is turned ON, and the vehicle reaches approximately speed of 6 km/h (4 mph)
or more, the skid control ECU performs the initial check.
The functions of each solenoid valve and pump motor in the brake actuator are checked in order.
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Self-Diagnosis

® [fthe skid control ECU detects a malfunction in the ABS with EBD, brake assist, TRC and VSC systems,

the ABS, brake system and VSC warning lights and the TRC OFF and Slip indicator lamps that
corresponds to the function in which the malfunction has been detected lights up, as indicated in the table
below, to alert the driver of the malfunction.

O: Light ON —: Light OFF

Ttem ABS EBD i:ll‘; TRC VSC
ABS Warning Light O O O — —
Brake System Warning Light — O — — —
VSC Warning Light — — — O O
TRC OFF Indicator Lamp O O O O O
Slip Indicator Lamp — — — — —

At the same time, the DTC (Diagnostic Trouble Code) are stored in memory. The DTC can be read by
connecting the SST (09843-18040) between the Tc and CG terminals DLC3, and observing the blinking
of the ABS and VSC warning light (2-digit code), or by connecting a hand-held tester (5-digit code).

This system has a sensor signal check (test mode) function. This function is activated by connecting the
SST (09843-18040) between the Ts and CG terminals of the DLC3 or by connecting a hand-held tester.
This check function performs yaw rate sensor zero point calibration, deceleration sensor zero point
calibration, yaw rate sensor check, master cylinder pressure sensor check, and speed sensor check.

If the skid control ECU detects a malfunction during a sensor check, it stores the DTC in its memory.
This DTC can be read during a sensor signal check operation by connecting the Tc and CG terminals of
the DLC3 and observing the blinking of the ABS warning light and the VSC warning light, or on a
hand-held tester.

If the CAN has communication error at ECU or sensors, multiple DTCs (Diagnostic Trouble Codes) are
output simultaneously to indicate the malfunction location. For detail, refer to page 254.

For details on the DTC that are stored in skid control ECU memory and the DTC that are output through
the sensor check function, see the Avensis Verso Repair Manual Supplement (Pub. No. RM1032E).
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p DTC Chart (Blinking ABS Warning Light) «

DTC No. i DTC No. )
— — Detection Item — — Detection Item
2-digit | 5-digit 2-digit | 5-digit
1 C0278 O.pen. circuit in ABS SOL relay 33 C1238 Eorelgn mz.ltter in attached on the
circuit tip of the right rear sensor
12 C0279 S'hort. circuit in ABS SOL relay 39 C1239 Eorelgn matter in attached on the
circuit tip of the left rear sensor
13 | coay3 | Opencircuitin ABS MTR relay 41 | C1241 | Low battery positive voltage
circuit
14 | cox7a S'hort. circuit in ABS MTR relay 43+ | C1043% Malfunction in deceleration sensor
circuit (constant output)
21 C0226 Open o short ¢ freuit in .braliqe actuator |4 C1244* | Malfunction in deceleration sensor
solenoid circuit (SFR circuit)
22 | C0236 Open o short y reutt 1n.bral.<e actuator 45*% | C1245*% | Malfunction in deceleration sensor
solenoid circuit (SFL circuit)
23 | con4e Open or sbort circuit in .bralfe actuator | ey | ~ogen Malfunction in master cylinder
solenoid circuit (SRR circuit) pressure sensor
24 C0256 Open or sl}ort F:H'Clllt in .bral?e actuator 49 C1249 O.pen. circuit in stop light switch
solenoid circuit (SRL circuit) circuit
255 |C1225% Open or short circuit qf brake' . s1 |lciost | ® ABS pump motor is locked o
actuator solenoid circuit (SM circuit) ® Open circuit in pump motor circuit
31 C0200 nght front whe.el speed sensor 91* | C1361% Short C.lI’Cllllt in ABS motor fail safe
signal malfunction relay circuit
32 C0205 Left fronF wheel speed sensor signal o4 | U0121* Malfunct.lon'm CAN
malfunction communication
33 C0210 Right rear wheel speed sensor signal 05% | U0]24% Malfunctlon in CAN communication
malfunction with deceleration sensor
34 C0215 Left rear .Wheel speed sensor signal 97+ | C1381* Malfunction inpower supply voltage
malfunction yaw/deceleration sensor
Forei tter in attached on the ti ® Malfunction in skid control ECU
35 C1235 oreign matter i attached on the tip Always ON ® Open circuit in ABS warning light
of the right front sensor .
circuit
36 C1236 Foreign matter in attached on the tip
of the left front sensor
*: Excluding the models with ABS with EBD and brake assist.
p DTC Chart of Sensor Check (Blinking ABS Warning Light) «
DTC No. ) DTC No. )
Detection Item Detection Item
2-digit | 5-digit 2-digit | 5-digit
7 C1271 Low output voltage of right front 76 C1276 Abnormal change in output voltage
speed sensor of left front speed sensor
79 | c1am Low output voltage of left front 77 C1277 Abl}onnal change in output voltage
speed sensor of right rear speed sensor
73 C1273 Low output voltage of right rear 78 C1278 Abnormal change in output voltage
speed sensor of left rear speed sensor
74 | c1274 Low output voltage of left rear speed 79% | C1279% Deceleration sensor output voltage is
sensor faulty
75 C1275 Abr}ormal change in output voltage 81+ |C181* Master cylmdstr pressure sensor
of right front speed sensor output signal is faulty

*: Excluding the models with ABS with EBD and brake assist.



252

AVENSIS VERSO — NEW FEATURES

p DTC Chart (Blinking VSC Warning Light) « (Only on models equipped with VSC)

DTC No. DTC No.
— — Detection Item — — Detection Item
2-digit | 5-digit 2-digit | 5-digit
O hort circuit in NEO signal
31 C1231 | Malfunction in steering angle sensor 44 C1224 .pen. o shoft ctreuit il siena
circuit
32 | C1232 | Malfunction in deceleration sensor 51 C1201 | Malfunction in engine ECU
Malfunction i ine ECU
34 C1234 | Malfunction in yaw rate sensor 53 C1203 aune .1on.1n er?gm.e
communication circuit
36 C1210 Zero point calibration of yaw rate 62 0123 Malfunction in CAN communication
sensor undone with yaw rate sensor
39 | C1336 Zero point calibration of deceleration 63 U0126 Malfuncti?n in CAN communication
sensor undone with steering angle sensor
43 C1223 | Malfunction in ABS control system Always ON Malfunction in skid control ECU

p DTC Chart of Sensor Check (Blinking VSC Warning Light) « (Only on models equipped with VSC)

DTC No.
o . Detection Item
2-digit | 5-digit
71 C0371 Yaw rate sensor output signal is
faulty
Fail-Safe

In the event of a malfunction in the TRC and/or VSC, the skid control ECU prohibits the TRC and VSC
operations.

In the event of a malfunction in the ABS and/or brake assist, the skid control ECU prohibits the ABS,
brake assist, TRC and VSC operations.

In the event of the malfunction in the EBD control, skid control ECU prohibits the EBD control.

If a communication malfunction occurs between the skid control ECU and the steering angle sensor or
the yaw rate & deceleration sensor, the skid control ECU stops control of the TRC and VSC.

When the engine ECU detects a DTC, it will be unavailable the TRC and VSC controls.
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B MULTIPLEX COMMUNICATION

1. General
® CAN (Controller Area Network) communication has been adopted in the brake control system of the
vehicles equipped with the VSC system.

® CAN:isatype of on-vehicle multiplex communication system that performs excellent datacommunication
and error detection between ECUs and sensors.

® CAN uses twisted-pair wires, consisting of two wires, CAN-H and CAN-L, which have different voltages
to establish communication.

® The CAN in Avensis Verso is connected to the Skid Control ECU, steering angle sensor, yaw rate and
deceleration sensor and DLC 3 (Data Link Connector). However, the diagnosis information from the skid n
control ECU is output from the SIL line.

p Characteristic o

® Simplifies the wiring harness routing because communication among all the ECUs connected to CAN is
made possible through the use of a pair of communication wires.

® [ts communication speed is faster than the BEAN (Body Electronics Area Network) used on other models.

Communication Type CAN BEAN
Communication Speed 500 Kbps MAX: 10 Kbps
p System Diagram
DLC3
O SIL

pummmmm O CAN-H

]

1 g o =0 CAN-L

1
1
O ]
? —
120 Q % 1 Junction 120 Q
1 Connector
i
1
Skid Control I Steering Angle
ECU : Sensor

s | CAN Main Bus Line (High)
: : CAN Main Bus Line (Low)
: CAN Sub Bus Line (High)
z : CAN Sub Bus Line (Low)
— : Serial Communication Line

Yaw Rate Sensor

257THL140
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2. Layout of Main Components

Brake Actuator

Junction )
® Skid Control ECU

Connector
Steering Angle

Sensor §

\aty ]

e

Yaw Rate &

Deceleration Sensor
258AS44

3. Diagnosis

® [f the CAN has communication error at ECU or sensor, DTCs (Diagnostic Trouble Codes) are output
simultaneously to indicate the malfunction location.

® The DTCs for CAN communication concerning the brake control system can be read by connecting the
SST 09843-18040 to Tc and CG terminals of DLC3 connector, and observing the blinking of the ABS and
VSC warning light (2-digit code) or by connecting a hand-held tester (5-digit code). For details, see the
Avensis Verso Repair Manual Supplement (Pub No.1032E).

p DTC Combination Chart «

DTC Code Output
(from VSC ECU)

U0121/94, U0123/62
U0124/95,U0126/63

U0123/62,U0124/95 Yaw rate and deceleration sensor communication stop mode

Mode

Skid Control ECU communication stop mode

U0126/63 Steering angle sensor communication stop mode

p DTC Chart ¢

DTC Detection Item
u0121/94 Malfunction in CAN communication
U0123/62 Malfunction in CAN communication with yaw rate sensor
U0124/95 Malfunction in CAN communication with deceleration sensor
U0126/63 Malfunction in CAN communication with Steering angle sensor
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® DLC3 is equipped with CAN-H and CAN-L terminals for CAN diagnosis. It is possible to determine if
there is an open or short on the main bus line by measuring the resistance value between these terminals.
It is possible to determine if there is a short between the bus line - power supply/ground by measuring the
resistance value between terminal CAN-H or CAN-L, and the BAT or CG terminal.

» CAN-H - CAN-L Inspection «

Resistance Value Bus Line Status

Short between lines
Less than 54 Q (both sub bus lines of
main and sub)

CG CAN-H SIL

Normal
Yaw rate & deceleration
sub bus line open
4670 (DTC is output)
Short between bus line
and power or ground
108 Q- 132 Q Open in main bus line CAN-L BAT
%O Open in DLC3 sub bus
line 241BE110
» Inspection for short between bus line — power supply/ground «
Inspection Item Resistance Value Bus Line Status
CAN-H — BAT more than 1 kQ Bus line is OK if no DTC is output
less than 1 kQ2 Short between bus line and power or ground
CAN.L _ BAT more than 1 kQ Bus line is OK if no DTC is output
less than 1 kQ2 Short between bus line and power or ground
CAN.H_ CG more than 3 kQ Bus line is OK if no DTC is output
less than 3 kQ Short between bus line and power or ground
CAN.L — CG more than 3 kQ Bus line is OK if no DTC is output
less than 3 k€2 Short between bus line and power or ground

® [facommunication malfunction occurs between the skid control ECU and the steering angle sensor or the
yaw rate & deceleration sensor, the skid control ECU stops control of the VSC (Vehicle Stability Control).

® For details of the CAN diagnosis system, see the Avensis Verso Repair Manual Supplement (Pub. No.
RM1032E).

4. Fail-Safe

The fail-safe system provided for each system will operate if a failure occurs in the communication wire such
as a short or an open circuit.

® On the new Avensis Verso, the following fail-safe functions will operate if CAN communication is
unavailable.

Location of Disabled Communication Fail-Safe
Skid Control ECU, Yaw Rate, ® Stops VSC/ABS functions
Deceleration sensor, and Steering angle ® [lluminates VSC indicator light and ABS indicator light
sensor ® Detects DTCs
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M AIR CONDITIONER

1. General

® In accordance with the adoption of the automatic air conditioner, the push button type heater control panel
has been used.

® On Australia model, the BEAN communication is adopted for the communication between the A/C ECU
and engine ECU.

2. System Diagram

p Models for Europe and General Countries «

Solar Sensor > > Air Mix Servomotor
. Air Vent Mode
Servomotor
Evaporator Temp. Sensor >

Air Inlet Control
Servomotor

Ambient Temp. Sensor -

-t Engine ECU

A/CECU - Blower Resistor
A/C Pressure Sensor -
Blower Motor
Room Sensor >
- A/C Compressor
Combination Meter > > Cooling Fan Relay
Vehicle Speed Signal - Rear Window
Defogger Relay

258AS10
*: Water temperature signals are transmitted through serial communication.
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» Model for Australia «

Solar Sensor

Y

Evaporator Temp. Sensor

Y

Wiper

A/C Pressure Sensor

Room Sensor
(Temperature-Humidity
Integrated Sensor)

Combination Meter

Y

!

Vehicle Speed Signal

A/CECU

Air Mix Servomotor

Air Vent Mode Servomotor

Air Inlet Control Servomotor

BEAN

/

Engine ECU

\i

Blower Resistor

¢

Blower Motor

Variable Capacity Compressor

Cooling Fan Relay

Rear Window Defogger Relay

258AS11
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3. Layout of Main Components

Water Temp. Sensor

Engine ECU

Combination Meter

Room Sensor
A/CECU

Evaporator

Expansion Valve Air Inlet Control

Evaporator Temp. Sensor
Servomotor

Air Vent Mode
Servomotor

Air Mix Mode
Servomotor

Blower Motor

Blower Resistor

258AS12
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4. Construction and Operation

Heater Control Panel

In accordance with the adoption of the automatic air conditioner, the heater control panel has been changed.

\

[07]

H 1 [e:»»ma@:@@w ;Z] Lzsa:w]

\@ = <::.:.:.:.
OFF | AUTO| A/C < & »

o 25 o

7229 00N
0o (@\ g

258AS08 258AS07
Model for Europe Models for Europe and General Countries
Solar Sensor Photo Diode
® This sensor detects the changing of the /—V
amount of solar as a changing of voltage { m/ \
supplied in the built-in photo diode. —Ll L] [_F

® This sensor is located in the driver side above
the instrument panel.

258AS57

Temperature-Humidity Integrated Sensor (only on models for Australia)

® This sensor has a built-in thermister to sense the vehicle interior temperature and output it to the A/C
ECU.

® [t also contains a humidity-sensing resistance film that absorbs and releases the humidity in the vehicle
interior. During the absorption and releasing processes, the humidity-sensing resistance film expands
(while absorbing humidity) and contracts (while drying). The clearance between the carbon particles in
the humidity-sensing resistance film expands and contracts during absorption and drying, thus changing
the resistance between the electrodes. The humidity sensor senses the change in the resistance within the
sensor’s temperature-humidity detection range, and outputs it to the A/C ECU.

Humidity-Sensing Humidity Sensor’s
Resistance Film Temperature-Humidity Detection Range
High
Electrode
Relative
Humidity
(%RH)
L
Humidity Sensor Mow = ~ High

Element Construction Temperature (°C)
258AS13
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Compressor

1) General
This compressor is continuously variable capacity type (6SEU16) in which its capacity varies in
accordance with the cooling load of the air conditioner.

® A solenoid control valve that adjusts the suction pressure so that the suction pressure can be controlled
as desired is provided.

® A/C pulley has been adopted the plastic DL (Damper Limiter) type.

Service Tip

The compressor cannot be disassembled, so it must be replaced as an assembly.

2) Construction and Operation

a. Plastic DL Type A/C Pulley

This pulley contains a damper to absorb the torque fluctuations of the engine and a limiter mechanism
to protect the drive belt in case the compressor locks. In the event that the compressor locks, the limiter
mechanism causes the spoke portion of the pulley to break, thus separating the pulley from the
compressor. To reduce weight, the pulley portion is made of plastic.

o Pulley Portion
Rotate Direction (Plastic)

ﬂ

Spoke Portions

Damper

Limiter Mechanism

240BE92
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b. Compressor

® This compressor consists of the shaft, lug plate, piston, shoe, crank chamber, cylinder, and solenoid
control valve. When the shaft rotates, this movement is transmitted via the lug plate that is connected
to the shaft to rotate the swash plate. This rotational movement of the swash plate is transmitted via
the shoe to the reciprocal movement of the piston in the cylinder, which performs the suction,
compression, and discharge of the refrigerant.

Shoe
Crank Chamber

Shaft e

Solenoid Control
Valve

I

| SRR 1
Lug Plate Piston Cylinder

240BE93

® The crank chamber is connected to the suction passage. A solenoid control valve is provided between
the suction passage (LO pressure) and the discharge passage (HI pressure). The solenoid control
valve operates under duty cycle control in accordance with the signals from the A/C ECU. Duty
cycle control, which changes linearly between 0 to 100%, varies the discharge capacity.

-~ "

M| -
Crank Chamber ﬂ

Piston

Suction

e —(;JT Pressure ] —‘

4_4_4_4 Discharge J

, v v v Pressure —® 1

Piston

Q 0]
Q Q

Solenoid Control Valve

240BE%4
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® When the solenoid control valve closes (solenoid coil is energized), a difference in pressure is created
and the pressure in the crank chamber decreases. Then, the pressure that is applied to the right side
of the piston becomes greater than the pressure that is applied to the left side of the piston. This
compresses the spring and tilts the lug plate. As a result, the piston stroke increases and the discharge

capacity increases.

o, A

{7‘
_IVV‘V\// -]

.7 ¢
Crank Chamber

Pressure + Spring
Force

-
g

Piston Stroke: Large

Discharge

Pressure >

[e] [o]
(0] (o]

Solenoid Control Valve

240BE95

® When the solenoid control valve opens (solenoid coil is not energized), the difference in pressure
disappears. Then, the pressure that is applied to the left side of the piston becomes the same as the
pressure that is applied to the right side of the piston. Thus, the spring elongates and eliminates the
tilt of the lag plate. As a result, there is no piston stroke and the discharge capacity turns to 0.

— —
ouT
i 2 / IV \‘ <G
L Ty
R |—J =

Crank Chamber

Pressure + Spring

Force

Piston Stroke: 0

/—ﬁ

Suction

Pressure

Discharge

Pressure ]
@) 6
o) o

Solenoid Control Valve

240BEY6
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5. Air Conditioner Control

The air conditioner ECU has following control.

Control Outline

After receiving the signals from the sensors and the temperature control switching
setting for driver and front passenger. Then, it uses a prescribed formula to calculate
the required outlet air temperature, and regulate the servomotors and the blower
motor. This outlet air temperature is required in order to maintain the set
temperature in a stable manner.

MAX Fix This control sets the TAO to —200 when the temperature is set to MAX COOL, and
Control to 200 when the temperature is set to MAX HOT.

Calculation of Required
Outlet Air Temperature
(TAO: Temperature Air
Outlet)

In response to the temperature control switch setting, the required outlet air
temperature, evaporator temperature sensor, and water temperature sensor
compensations are used by the air mix damper control to calculate a tentative
damper opening angle, through an arithmetic circuit in the air mix damper, to arrive
at a target damper opening angle.

Outlet Air
Temp. Air Mix
Control Damper
Control

This control calculates a tentative damper opening angle for the resistance value in
accordance with the temperature control switch setting, and arrives at a target
damper opening angle through an arithmetic circuit in the air mix damper.

Blower Motor | When the blower motor is started up, the blower voltage in the LO speed in output
Start Up to the blower controller for 2 seconds. This is designed to protect the blower
Control controller from a sudden start up voltage surge.

Step Less Air Volume Control:

® When the AUTO switch in the heater control panel is pushed, the A/C ECU
automatically regulates the voltage to the blower controller, in accordance with
the required outlet air temperature, to deliver step less air volume.

Warm-up Control:

® When the air outlet is in the FOOT, BI-LEVEL, or FOOT/DEF mode, the

) blower will not operate until the water temperature increases above a prescribed

Blower Automatic value. When the temperature increases above a prescribed value, the blower

Control Control motor operates at the LO speed. Thereafter, control is effected by comparing the

airflow calculated from the water temperature and the airflow calculated from

the TAO.

Time-Lagged Air Flow Control:

® 2 types of time-lagged air flow control (in accordance with the detected by the
evaporator temperature sensor) help prevent hot air from being emitted from
FACE or BI-LEVEL vent. For details, see page 265.

Sunlight Air Flow Control:

Automatic ® Controls the blower speed in accordance with the intensity of the sunlight when
Control the air outlet mode is at FACE or BI-LEVEL. The blower speed can be adjusted
in response to the signal received from the solar sensor.

Manual Changes the air outlet in accordance with the selected position of the mode select
Control switch.

Mode Damper Switching Servomotor Control:

® When the AUTO switch of the heater control panel has been turned ON,
automatic control causes the mode servomotor to rotate to a desired position in

Air Outlet accordance with the target damper opening, which is based on the calculation
of the TAO.

Low-Temperature FOOT/DEF Control:

® In accordance with the water temperature, ambient temperature, amount of
sunlight, required outlet temperature (TAO), and vehicle speed conditions, this
control automatically switches the blower outlet between the FOOT/ DEF
modes to prevent the window from becoming fogged when the outside air
temperature is low.

Control Automatic
Control
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A/C switch ON/ OFF Control
Compressor Protect Control

Control Outline
Refrigerant S . . . .
p 5 By monitoring the A /C pressure sensor signal, this system can judge the refrigerant
ressure . . .
i pressure as being abnormal and turns the operating capacity of the compressor to
Malfunction
) 0%.
Detection
Evaporator .
T . When the detected temperature of the evaporator temperature sensor is below —4,
emperature . . .
S P the operating capacity of the compressor turns to 0% in order to prevent the
ensor .
evaporator from becoming frosted.
Judgment
Ambient ) )
When the detected temperature of the ambient temperature sensor is below —1.5,
C Temp. Sensor th ti ity of th turns to 0%
ompressor e operating capacity of the compressor turns to 0%.
p Judgment P g capactly P
Control — : , , ,
Evaporator When the vehicle is decelerating, this control implements evaporator supercooling
Supercooling | in order to reduce the operation rate of the compressor during idle. For details, see
Control page 266.
The variable capacity compressor control consists of 5 controls. For details, see
) page 266.
Variable )
C " ® Acceleration Control
apaci
C pactty ® [ow-Speed Control
ompressor
P ® Frost Control
Control*
°
°

Electronic Cooling
Fan Control

The A/C ECU and the engine ECU control the cooling fan speed in accordance with
the water temperature signal, vehicle speed signal, and refrigerant pressure signal.

Switches the rear defogger and outside rear view mirror heaters on for 15 minutes

EZE;;TCO:;UOI when the rear defogger switch is switched on.

Switches them off if the switch is pressed while they are operating.

Check the indicator, sensor, and actuator the check in accordance with operation of
Self-Diagnosis the heater control panel switches, then LCD portion a DTC (Diagnostic Trouble

Codes) to indicate if there is a malfunction or not.

*: Only on the models for Australia
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Time-Lagged Air Flow Control

1) General

2 types of time-lagged air flow control (in accordance with the detected by the evaporator temperature
sensor) help prevent hot air from being emitted from FACE or BI-LEVEL vent.

a. Evaporator Temperature Sensor Above 30°C

1) As shown in the diagram on the below, this control turns OFF the blower motor for T1 sec. and turns
ON the compressor to cool the air conditioner unit. After T1 sec. has elapsed, the blower motor
rotates in the manual LO mode, allowing the cooled air to be discharged from the vents. Thus, the
discomfort that is associated with the discharge of warm air is prevented.

2) Between T2 and T3 sec. the air flow volume according to the time-lagged air flow control and the
air flow volume of the blower control according to the calculation of the TAO are compared. The
air flow volume is then regulated at the smaller volume of the two.

3) After T3 sec. has elapsed, control is effected by the blower control according to the calculation of
the TAO.

b. Evaporator Temperature Sensor Below 30°C

1) As shown in the diagram on the below, for T1 sec., the blower motor rotates in the manual LO mode.

2) Thereafter, up to T2 sec., the air flow volume according to the time-lagged air flow control and the
air flow volume according to the blower control of the calculation of the TAO are compared. The
air flow volume is then regulated at the smaller volume of the two.

3) After T3 sec. has elapsed, control is effected by the blower control according to the calculation of

the TAO.
HI HI
Air Air
Flow Flow
Volume Volume
LO LO
0 T1 T2 T3 sec. 0 T2 T3 sec.

240BE75 240BE45

Above 30°C Below 30°C
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c. Evaporator Supercooling Control

In the entire deceleration range of the vehicle, this control implements evaporator supercooling, in order
to reduce the operation rate of the compressor during idle. As a result, fuel economy has been improved.

Vehicle
Speed
(km/h)
Accelerator
Position

Deceleration range

-l -l
g P

Stopped Vehicle Range

Y

\

Increases idle
only when the
cooling capacity
is insufficient

(deg)

Engine Speed
(rpm) \

Compressor \l
Capacity
(%)

/—
Post-Evaporator ] _\
Temperature e —

(§®)

Duration (sec)

258AS14

Variable Capacity Compressor Control

1) General

The variable capacity compressor control constantly compares the compressor operating capacities that
have been calculated. It uses the lowest among them as the actual compressor operating capacity. As a
result, efficient compressor control is realized to suit the air conditioner operation conditions and the
vehicle driving conditions.

® Acceleration Control

® | ow-speed Control

® Frost Control

® A/C Switch ON/ OFF Control

® Compressor Protect Control



AVENSIS VERSO - NEW FEATURES 267

2) Acceleration Control

The acceleration control consists of start off and passing acceleration control.

The A/C ECU controls the cooling capability during acceleration in accordance with the ambient
temperature, internal temperature, and the set temperature.

It varies acceleration control during the cool down state and other states in order to control the capacity
of the compressor. This prevents the vehicle’s acceleration performance from being negatively affected
and improves fuel economy, while ensuring the proper cooling performance.

After effecting acceleration control, the A/C ECU effects constant-speed capacity control in order to
optimally control the compressor capacity.

- A/CECU

Determines the cool down state and other states in accordance with the

ambient temperature, internal temperature, and set temperature.

¢ Cool Down Judgment Signal

— Engine ECU

Switches the acceleration judgment map upon receiving the judgment
fromthe A/CECU. Judges acceleration control using the respective maps.

Other Than Cool
Start off Cool Down State Start off Down State
Acceleration Passi Acceleration
ON Tl assing . ON Tl
Acceleration ON Passi
assing
80 80
Acceleration ON
Accelerator Accelerator
Position | Position |
(deg) (deg)
L -
0 Lol bl boa b 0 Lol bbb b
0 20 0 20
Vehicle Speed (km/h) Vehicle Speed (km/h)

¢ Acceleration Control Signal
- A/CECU

Controls the compressor capacity through Startoff Acceleration Control or
Passing Acceleration Control, upon receiving acceleration control signals.

Constant-Speed

! Passing Acceleration
Capacity Control

Control
Start Off Controls the compressor
Acceleration Control capacity to an optimal
level in accordance with C Speed
the post-evaporator onstant-Spee
temperature. Capacity Control
ON |-- ON |---
OFF Acceleration  opp
w00 | L /4 Siem oo |
\ Duty Control ‘
' Signal !
0 ) E 0YL__ 3
(%) (%)
Time (sec.) Time (sec.)

¢ Duty Control Signal

Variable Capacity Compressor

258A543
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3) Low-speed Control

When the engine ECU inputs an acceleration signal at low engine speeds, the A/C ECU lowers the
compressor operating capacity output as shown in the table below. As a result, proper drivability at low
engine speeds is ensured.

Low-speed Control Signal

Acceleration
Signal OFF J ________________________

100%

Duty Control
Signal

0 >

» Time (sec.)

240BES0

4) Frost Control

To prevent the evaporator from frosting, this control calculates the compressor operating capacity using
a calculation formula that has been established based on deceleration control, evaporator temperature
sensor, and A/C pressure sensor signal.

5) A/C Switch ON/ OFF Control

Controls the compressor operating capacity as shown in the following table in accordance with the A/C

switch.
A/C ON/ OFF Control

A ’4 »‘

A/C ONpF----- !
Switch * :

OFF J : :

100% ' ' :

Duty Control i

Signal '

0 -

Time (sec.)
240BES1
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6) Compressor Protect Control

The A/CECU controls the compressor operating capacity as shown below in accordance with the engine
speed.

Duty
Control
Signal

—

Y

Low = » High
Engine Speed (rpm)

240BES3
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Self-Diagnosis

® The A/C ECU has a self-diagnosis function. The self-diagnosis mode, which starts when the switches
on the heater control panel are operated as shown below, has three functions: indicator check, sensor
check, and actuator check.

Turn ignition switch ON with AUTO W - - - - - -
and REC/ FRESH switches held downJ l

/_ - - - - - ~
« If both AUTO and R/F switches are ‘
Indicator Check I not pressed at the same time.

~ - - [————

¢ .
Sensor Check A A Actuator Check

(Continuous Operation) (Continuous Operation)

Sensor Check Actuator Check |
Dl (Stepped Operation) (Stepped Operation) >

|

Cancel Check Mode J
(Normal operation now possible)

O > Indicates a switch operation

187BE33

p Function «
Function Outline
Indicator Check Checks indicator lights and temperature setting display.
Sensor Check Checks tl.le past and present malfunctions of the sensors, and clearing the past
malfunction data.
Actuator Check Check.s against actuator ch.eck pat.tern if blower motor and servomotors are
operating correctly according to signals from A/C ECU.
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B NAVIGATION WITH AV SYSTEM

1. General

® The design of the screen has been improved in the navigation with AV system in order to improve its
visibility. Furthermore, new functions have been added for improved convenience.

® The navigation voice guidance can be selected from eight languages: English, German, French, Dutch,

Italian, Danish, Swedish and Spanish.

p» System Diagram «

Combination Meter

® Vehicle Speed Signal

Parking Brake Switch

Neutral Start Switch*!

Back-Up Light Switch*2

#1. For Automatic Transaxle model
#2. For Manual Transaxle model

Y

Radio and Player with Display
® Navigation ECU

® Gyro Sensor

® Map Data Media (DVD)

251EQOI

GPS Antenna

Speaker

251BE38
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2. Layout of Main Components

Radio and Player with Display

GPS Antenna

Combination Meter

3 OISPLAY | TiLT | OPEN |

Parking Brake Switch

Back-Up Light Switch*2

Neutral Start Switch*!

*1. For Automatic Transaxle model
*2. For Manual Transaxle model

258A833
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3. Navigation Screen Display

® The new Avensis Verso has the GPS voice navigation system functions listed below:

I:l : New function

Item

Function

Linear Touch Scroll

Enables smooth scrolling by connecting the touch points on the screen

On-route Scroll

Scrolls the center of the cursor forward and reverse constantly along the
route.

Heading Up

Displays the map so that the direction of the route progression head up
during route guidance.

Map Color Change

Depending on the position of the headlight switch, the screen changes to
the day mode or night mode.

Front Wide

Displays a map in the direction of travel of the vehicle in an enlarged form.
(Heading up only)

Multi-step Scale Display

Changes and displays the map scale in 13 stages.

Step-less Scale Display

Changes the scale of the map to the desired scale without the basic 13 steps.

Direct Scale Change

Directly selects and displays the map scale.

]h)/[lagg lay Split-view Display Displays different modes on a screen that is split into two views.
Points-of-Interest Display Displays selected types of marks on the map.
Color Change are turned ON.
Rgad Number Sign Board Displays the road number on the map.
Display
Compass Mode Screen Displays the direction of travel and detailed data of the present location.
RDS-TMC info. Indication Receives FM multiplex broadcasts and displays traffic information on the
(for Europe model) map screen.
Map Coverage Info Screen Displays the map area that is recorded on DVD.
Xflczl; l;:;u;zsf;z;;l(::o del) Changes the display scale of the map screen and displays the whole route.
Street Name Indication on Displays the street name and the city name even when the map screen is
Scrolled Map being scrolled.
L Stores 20 locations of coordinates, names and times that have been set as
Last Destination Memory o .
destinations in the past.
IS—Igzzf:f Points-of-interest Narrows the search by names of the points-of-interest, category, and areas.
P(‘)mts-of-lnterest Pinpoint Pinpoints and displays the position of the point-of-interest.
Display
House Number Search Searches for a house number.
Special Memory Point Sets a pre-registered point as a destination point while driving.
Destination Nearest P.‘omt-.of-lnterest Searches nearest points-of-interest and displays a list.
Search Search List Display

Intersection Search

By specifying two streets, the point at which they intersect is set as the
destination point. (Only for the intersections of trunk roads.)

Motorway Entrance/Exit
Search

Searches for the destination by the name of the street that connects to a
Motorway entrance/exit.

Coordinate Search

User can input destination like a oasis in the desert etc.

Telephone Number Search
(except for Australia model)

Searches a facility by its telephone number.

POI, Brand Icon Indication
(except for Australia model)

Displays icons for points of interest.

(Continued)
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Item Function
. I . Sets multiple destinations. It can also rearrange the sequence of
Multiple Destination Setting S g d
thedestinations.
Route Search Searches for multiple routes.
Search Condition Designation Searches for the recommended, shortest, and other routes.
Regulated Road Consideration | Performs search while considering regulated roads.
Route Avoidance Area Avoids a designated area and searches a route.
Search Route Search Consideri
oute Search Considerin ' .
- ! £ Searches for a route that detours traffic congestion.
Traffic Info. (for Europe model)
Motorway Mode Screen Displays information on facilities in the vicinity of the motorway exits
(except for Australia model) and entrances.
Border Guidance . .
raer bt . Displays a border mark when crossing a border.
(except for Australia model)
Destination Direction Uses arrows along the road to display the direction of the
Arrow Display destination during route guidance.
Off-Route Arrow Display Uses arrows to display the direction of the destination during off-route.
Rotary Guidance Gu.idance that renders the entry and exit into a rotary as a single branching
point.
Right or Left Turn Guidance Voice guidance to instruct the direction of travel to be taken.
Motorway Direction of Travel
Guidance Guidance Voice guidance to instruct the direction of travel to take on the Motorway.
(except for Australia model)
Distance Display Destination Displays the distance from the present location to the destination.
Mot Branch T . .
oforway Branch ~ype Type specimen for guidance to a Motorway branch.
Specimen Guidance
Intersection map Display Intersection map appears approaching an intersection.
Turn List Display Displays a turn list on the right side of the two-screen display.
Calendar Anniversary or appointment dates can be input and displayed.

3) Diagnosis Screen Display

The navigation system is equipped with a
self-diagnosis function and can display the

diagnosis menus shown on the right.

The diagnosis menu contains the following
three items.

a) Service Check Menu
b) Display Check
¢) Navigation Check

~— Service Tip

Diagnosis Menu

Service Check Menu

Display Check

|
|
Navigation Check |
|

Camera Check

y 4

These Menus 242BE27

The diagnosis menu screen can be displayed according to the procedure given below.
1) Vehicle speed should be 0 km/h (0 mph).
2) Apply the parking brake.
3) Turn the ignition switch to ACC or ON. -
4) Push the DISPLAY button.
5) Activate the screen adjustment screen.

6) Alternately touch the upper and lower bottom

parts of the left end of the screen 3 times.
For details, refer to the Avensis Verso Repair Manual Supplement (Pub. No. RM1032E).

Display

TN
i

Concealed

Touch Switch .
1

i it

199BE404
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B CRUISE CONTROL SYSTEM

1. General

® Once the system is set to a desired vehicle speed, the throttle valve position is adjusted automatically to
maintain the vehicle speed at that speed without depressed the accelerator pedal.

® The cruise control ECU has been integrated in the engine ECU.

p System Diagram

a N

Combination Meter
® Vehicle Speed Signal - SO n

Cruise MAIN indicator
Light

—
=
=
=]
=
=
a
oy
Qo
[oN
<

Throttle Control Motor

Y

Throttle Position Sensor

Engine ECU

Cruise Control Switch

Y

Cruise Control | | /
ECU

Stop Light Switch

Y

Accelerator Pedal

Y

Position Sensor - DLC3

Neutral Start Switch -

258AS34
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2. Layout of Main Components

Throttle Body
® Throttle Control Motor
\\ // ® Throttle Position Sensor
Combination
Meter
mw/h ) 7/7 / Bl
Engine ECU 160 ;
Stop Light Switch !
180 ==
/) LE
B EEEEEE]

Cruise MAIN Indicator Light

258AS835
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3. Function of Cruise Control System

The cruise control has the following functions.

Function Outline
The engine ECU compares the actual vehicle speed and the set speed and if the vehicle
Constant Speed speed is higher than the set speed, it activates the throttle control motor in the throttle
Control closing direction. If the vehicle speed is lower than the set speed, it activates the throttle
motor in the throttle opening direction.
When this system fulfills the following conditions, and the cruise control switch is pressed
to the SET /- side and released with the MAIN switch turned on, the engine ECU stores
Set Control the vehicle speed and controls it constantly at that speed.

® The vehicle is running within a cruising speed control range [from approx. 36 km/h (23
mph) to 200 km/h (124 mph)].

Coast Control

When the cruise control switch is kept pushed to the SET/—side while running in the cruise
control mode, the throttle control motor is energized in the throttle closing direction. The
vehicle keeps decelerating the engine ECU stores the vehicle speed when the hand is
released from the cruise control switch. From then on, the engine ECU controls the vehicle
speed at that speed constantly.

When the difference between the actual vehicle speed and the set speed is less than 5 km/h

Tap-Down (3 mph), the set speed can be lowered approx. 1.6 km/h (1 mph) each time by operating
Control . . I
the SET/- switch quickly within approx. 0.5 seconds.
When the cruise control switch is kept pushed to the RES /+ side while running in the cruise
Accelerator control mode, the throttle control motor is energized in the throttle opening direction. The
Control vehicle keeps accelerating and the engine ECU stores the vehicle speed when the hand is
released from the cruise control switch. From then on, the engine ECU controls the vehicle
speed at that speed constantly.
Tap-Up When the difference between the actual vehicle speed and the set speed is less than 5 km/h
Control (3 mph), the set speed can be increased approx 1.6 km/h (1 mph) each time by operating
the RES/+ switch quickly within approx 0.5 seconds.
The low speed limit is the lowest speed that cruise control can be set and is designed at
Low Speed approx. 36 km/h (23 mph). The cruise control cannot be set below that speed. If the vehicle

Limit Control

speed drops below that speed while running in the cruise control mode, the cruise control
is cancelled automatically and the set speed memorized is cleared.

High Speed
Limit Control

The high speed limit, which is the highest speed to which the cruise control can be set, is
designed to be approximately 200 km/h (124 mph). Thus, the cruise control cannot be set
if the speed at which the vehicle is being driven is higher than the high speed limit. Also,
it is not possible to accelerate the vehicle higher than the high speed limit by operating the
RES/+ switch.

Manual Cancel
Control

If any of the following signals is sent to the engine ECU while the vehicle is running in the
cruise control, the cruise control is cancelled accordingly.
® Stop light switch ON signal (Depress the brake pedal)
® D position circuit in Park/Neutral position switch OFF signal
(Shift the transmission shift lever from D to N, 2, or L)
® CANCEL switch ON signal
® MAIN switch OFF signal

(Continue)
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Function

Outline

Resume Control

After the cruise control mode is cancelled by any of the cancel switches, the mode can be
resumed and controlled at the set speed by operating the cruise control switch in the RES /+
direction providing that the vehicle speed has not dropped below the low speed limit
[approx. 36 km/h (23 mph)].

The mode cannot be resumed if the vehicle speed once drops below the low speed limit,
because the speed in the memory is cleared.

Automatic
Cancel
Control

When any of the following conditions occur during cruise control driving, the speed that
is set in the memory is cleared to cancel the cruise control mode. Furthermore, the cruise
main indicator light blinks until the MAIN switch is turned OFF, and the operation of the
cruise control is unavailable until the MAIN switch is turned ON again.

® Stop light switch open or short circuit

® The vehicle speed signal is not set for a predetermined period of time (approx. 140 msec)
® ETC-i malfunction

When any of the following conditions occur during the cruise control driving, the speed that
is set in the memory is cleared to cancel the cruise control mode. Furthermore, the cruise
main indicator light blinks until the MAIN switch is turned OFF, and the operation of the
cruise control is unavailable until the ignition switch is turned OFF again.

® Stop light switch input signal abnormal

® (ancel circuit malfunction

When any of the following conditions occurs during the cruise control driving, the set speed
in the memory is cleared to cancel the cruise control mode. Cruise control can be resumed
at the set speed by operating the SET or RESUME switch providing that the vehicle speed
is above the lower speed limit [approx. 36 km/h (23 mph)].

® The vehicle speed falls below the low speed limit [approx. 36 km/h (23 mph)]

® The vehicle speed drops more than 16 km/h (10 mph) below the set speed.

Automatic
Transmission
Control

When the vehicle is cruising uphill, there is a case where the overdrive turns off depending
on the ECT control. After that, when the Engine control ECU judges the end of cruising
up from the throttle valve opening angle, the overdrive will turn on again. Also, in case that
the overdrive turns off during accelerator or resume control, it will turns on after finishing
accelerator or resume control.
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4. Diagnosis

® [famalfunction occurs in the cruise control system, during cruise control driving, the engine ECU actuates
Auto Cancel of the cruise control and turns on and off the cruise main indicator light to inform the driver
of a malfunction. At the same time, the malfunction is stored in memory as a DTC (Diagnostic Trouble
Code).

® The DTC can be accessed by connecting a hand-held tester to DLC3 terminal or the SST (09843-18040)
to the Tc and CG terminals of the DLC3 and reading the blinking of the cruise main indicator light.
A hand-held tester can be used to read 5-digit codes. With the SST, 2-digit codes can be read from the
number of blinks of the cruise main indicator light. For details, see the Avensis Verso Repair Manual
Supplement (Pub. No. RM1032E).

® The DTC listed below is used.

DTC No. DTC No.
— Detection Item — Circuit Inspection
5-digit 2-digit
P0500 Vehicle Speed Sensor “A” 21 Vehicle Speed Sensor Circuit Open

Vehicle Speed Sensor “A”
Intermittent/Erratic/High

P0571 Brake Switch “A” Circuit 52 Stop Light Switch Circuit Open or Short
P0607 Control Module Performance 54 Input Signal Abnormal

P0503 23 Vehicle Speed Signal Abnormal
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MAJOR TECHNICAL SPECIFICATIONS

Item Area Euripe
Body Type Wagon
Vehicle Grade
Model Code ACM20R-ARSDKW ACM20R-ARMDKW ACM20L-ANSDKW ACM20L-ANMDKW
Length mm (in.) 4690 (184.7) 4690 (184.7) 4690 (184.7) 4690 (184.7)
Overall Width mm (in.) 1760 (69.3) 1760 (69.3) 1675 (65.9) 1760 (69.3)
Height mm (in.) 1675 (65.9), 1725 (67.9)*! 1675 (65.9), 1725 (67.9)*! 1675 (65.9), 1725 (67.9)*! 1675 (65.9), 1725 (67.9)%!
Wheel Base mm (in.) 2825 (111.2) 2825 (111.2) 2825 (111.2) 2825 (111.2)
Front mm (in.) 1505 (59.3) 1505 (59.3) 1505 (59.3) 1505 (59.3)
Tread Rear mm (in.) 1500 (59.1) 1500 (59.1) 1500 (59.1) 1500 (59.1)
é Length mm (in.) 2755 (108.5) 2755 (108.5) 2755 (108.5) 2755 (108.5)
é’ Room Width mm (in.) 1505 (59.3) 1505 (59.3) 1505 (59.3) 1505 (59.3)
2 Height mm (in.) 1250/1200 (49.2/47.2) 125071200 (49.2/47.2) 1250/1200 (49.2/47.2) 1250/1200 (49.2/47.2)
5 Front mm (in.) 900 (35.7) 900 (35.7) 900 (35.7) 900 (35.7)
> | Overhang -
3 Rear mm (in.) 965 (38.0) 965 (38.0) 965 (38.0) 965 (38.0)
g Min. Running Ground Clearance mm (in.) 180 (7.1) 180 (7.1) 180 (7.1) 180 (7.1)
g Angle of Approach degrees 15.9 15.9 15.9 15.9
£ | Angle of Departure degrees 23.1 23.1 23.1 23.1
@ Front kg (Ib) 860 - 900 (1896 - 1984) 825 - 865 (1819 - 1907) 845 - 895 (1863 - 1973) 810 - 860 (1786 - 1896)
§ Curb Weight Rear kg (Ib) 630 - 670 (1389 - 1477) 630 - 670 (1389 - 1477) 615 - 655 (1356 - 1444) 615 - 655 (1356 - 1444)
Total kg (Ib) 1490 - 1570 (3285 - 3461) 1455 - 1535 (3208 - 3384) 1460 - 1550 (3219 - 3417) 1425 - 1515 (3142 - 3340)
Front kg (Ib) 985 (2172) 950 (2094) 965 (2128) 930 (2050)
Gross Vehicle Weight | Rear kg (Ib) 1190 (2624) 1190 (2624) 1115 (2458) 1115 (2458)
Total kg (Ib) 2175 (4795) 2140 (4718) 2080 (4586) 2045 (4508)
Fuel Tank Capacity £ (Imp.gal.) 60 (13.2) 60 (13.2) 60 (13.2) 60 (13.2)
Luggage Compartment Capacity m3 (cu.ft.) 0.212 (7.5) 0.212(7.5) 0.212(7.5) 0.212(7.5)
Max. Speed km /h (mph) 180 (112) 192 (119) 180 (112) 192 (119)
Max. Cruising Speed km /h (mph) — — — —
X 0to 100 km/h  sec. 12.1 11.4 12.1 11.4
Acceleration
3 0to 400 m sec. — — — —
E 1st Gear km/h (mph) 46 (29) 46 (29) 46 (29) 46 (29)
é Max. Permissible 2nd Gear km /h (mph) 86 (53) 86 (53) 86 (53) 86 (53)
& | Speed 3rd Gear km/h (mph) 133 (83) 133 (83) 133 (83) 133 (83)
4th Gear km/h (mph) 172 (109) 172 (109) 172 (109) 172 (109)
i . . Tire m (ft.) 5.5(18.0) 5.5(18.0) 5.5 (18.0) 5.5 (18.0)
Min. Turning Radius 7 70 m (ft.) 5.9(19.4) 5.9(19.4) 5.9(19.4) 5.9 (19.4)
Engine Type 1AZ-FE 1AZ-FE 1AZ-FE 1AZ-FE
Valve Mechanism 16-Valve, DOHC 16-Valve, DOHC 16-Valve, DOHC 16-Valve, DOHC
Bore x Stroke mm (in.) 86.0 x 86.0 (3.39 x 3.39) 86.0 x 86.0 (3.39 x 3.39) 86.0 x 86.0 (3.39 x 3.39) 86.0 x 86.0 (3.39 x 3.39)
» | Displacement cm? (cu.in.) 1998 (121.9) 1998 (121.9) 1998 (121.9) 1998 (121.9)
En Compression Ratio 9.8:1 9.8:1 9.8:1 9.8:1
™ | Fuel System EFI EFI EFI EFI
Research Octane No. or Cetane No. (Diesel) 95 or higher 95 or higher 95 or higher 95 or higher
Max. Output kW /rpm 110/6000 110/6000 110/6000 110/6000
Max. Torque N'm/rpm 192 /4000 192 /4000 192 /4000 192 /4000
S | Battery Capacity (SHR) Voltage & Amp. hr. 12-36 12-36 12-36, 482 12-36, 48+2
ag Alternator Output Watts 1200 1200 1200 1200
5@ | Starter Output KW 13 12 13 12
Clutch Type — Dry, Single — Dry, Single
Transaxle Type U241E E356 U241E E356
In First 3.943 3.833 3.943 3.833
In Second 2.197 2.045 2.197 2.045
Transmission Gear In Third 1.413 1.333 1.413 1.333
Ratio In Fourth 1.020 1.028 1.020 1.028
In Fifth 3.145 0.775 3.145 0.775
In Reverse — 3.583 — 3.583
Counter Gear Ratio — — — —
Differential Gear Ratio (Final) 3.120 4.235 3.120 4.235
é Transfer and Rear Differential Gear Ratio — — — —
5 Rear Differential Gear Size in. — — — —
Front Ventilated Disc Ventilated Disc Ventilated Disc Ventilated Disc
Brake Type Py p— pa— pa—
Rear Solid Disc Solid Disc Solid Disc Solid Disc
Parking Brake Type Duo-Servo Duo-Servo Duo-Servo Duo-Servo
Brake Booster Type and Size in. Single, 10” Single, 10” Single, 10” Single, 10”
Proportioning Valve Type — — — —
. Front MacPherson Strut MacPherson Strut MacPherson Strut MacPherson Strut
Suspension Type
Rear Torsion-Beam Torsion-Beam Torsion-Beam Torsion-Beam
. Front Standard Standard Standard Standard
Stabilizer Bar
Rear Standard Standard Standard Standard
Steering Gear Type Rack & Pinion Rack & Pinion Rack & Pinion Rack & Pinion
Steering Gear Ratio (Overall) 16.2 or 16.7 16.2 or 16.7 16.2 or 16.7 16.2 or 16.7
Power Steering Type Integral Type Integral Type Integral Type Integral Type

*#1: With Roof Rail
#2: Cold Area Package
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Europe

Australia

Wagon

ACM20L-ARSDKW

ACM20L-ARMDKW

CLM20R-ARMDYW

CLM20L-ANMDYW

CLM20L-ARMDYW

ACM21R-ARSEKQ

4690 (184.7) 4690 (184.7) 4690 (184.7) 4690 (184.7) 4690 (184.7) 4690 (184.7)
1675 (65.9) 1760 (69.3) 1760 (69.3) 1760 (69.3) 1760 (69.3) 1675 (65.9)
1675 (65.9), 1725 (67.9)*1 | 1675 (65.9), 1725 (67.9)*! 1675 (65.9), 1725 (67.9)*! 1675 (65.9), 1725 (67.9)*! 1675 (65.9), 1725 (67.9)*! 1675 (65.9), 1725 (67.9)*1
2825 (111.2) 2825 (111.2) 2825 (111.2) 2825 (111.2) 2825 (111.2) 2825 (111.2)
1505 (59.3) 1505 (59.3) 1505 (59.3) 1505 (59.3) 1505 (59.3) 1505 (59.3)
1500 (59.1) 1500 (59.1) 1500 (59.1) 1500 (59.1) 1500 (59.1) 1500 (59.1)
2755 (108.5) 2755 (108.5) 2755 (108.5) 2755 (108.5) 2755 (108.5) 2755 (108.5)

1505 (59.3) 1505 (59.3) 1505 (59.3) 1505 (59.3) 1505 (59.3) 1505 (59.3)
1250/1200 (49.2/47.2) 1250/ 1200 (49.2/47.2) 1250/ 1200 (49.2/47.2) 1250/ 1200 (49.2/47.2) 1250/ 1200 (49.2/47.2) 1250/ 1200 (49.2/47.2)
900 (35.7) 900 (35.7) 900 (35.7) 900 (35.7) 900 (35.7) 900 (35.7)

965 (38.0) 965 (38.0) 965 (38.0) 965 (38.0) 965 (38.0) 965 (38.0)

180 (7.1) 180 (7.1) 180 (7.1) 180 (7.1) 180 (7.1) 180 (7.1)

159 159 15.9 159 159 159
23.1 23.1 23.1 23.1 23.1 23.1

850 -900 (1874 - 1984)

815 -865 (1797 - 1907)

935 - 980 (2061 - 2161)

920 - 975 (2028 - 2150)

925 - 980 (2039 - 2161)

880 - 895 (1936 - 1969)

630 - 670 (1389 - 1477)

630 - 670 (1389 - 1477)

625 - 665 (1378 - 1466)

610 - 650 (1345 - 1433)

625 - 665 (1378 - 1466)

620 - 655 (1364 - 1441)

1480 - 1570 (3263 - 3461)

1445 - 1535 (3186 - 3384)

1560 - 1645 (3439 - 3627)

1530 - 1625 (3373 - 3583)

1550 - 1645 (3417 - 3627)

1500 - 1550 (3300 - 3410)

985 (2172) 950 (2094) 1065 (2348) 1045 (2304) 1065 (2348) 970 (2134)
1190 (2624) 1190 (2624) 1185 (2613) 1110 (2447) 1185 (2613) 1225 (2695)
2175 (4795) 2140 (4718) 2250 (4960) 2155 (4751) 2250 (4960) 2195 (4829)
60 (13.2) 60 (13.2) 60 (13.2) 60 (13.2) 60 (13.2) 60 (13.2)
0.212 (7.5 0.212(7.5) 0.212 (7.5 0212 (7.5) 0.212(7.5) 0.169 (6.0)
180 (112) 192 (119) 180 (112) 180 (112) 180 (112) 180 (112)
12.1 114 125 125 125 —
46 (29) 46 (29) 43 27) 43 27) 43 (27) —
86 (53) 86 (53) 81 (50) 81 (50) 81 (50) —
133 (83) 133 (83) 124 (77) 124 (77) 124 (77) —
172 (109) 172 (109) 170 (106) 170 (106) 170 (106) —
5.5(18.0) 5.5(18.0) 5.5(18.0) 5.5(18.0) 55 (18.0) 55 (18.0)
5.9 (19.4) 5.9(19.4) 5.9(19.4) 5.9 (19.4) 5.9 (19.4) 5.9 (19.4)
|AZ-FE 1AZFE ICD-FTV 1CD-FTV 1CD-FTV 2AZFE

16-Valve, DOHC

16-Valve, DOHC

16-Valve, DOHC

16-Valve, DOHC

16-Valve, DOHC

16-Valve, DOHC

86.0 x 86.0 (3.39 x 3.39)

86.0 x 86.0 (3.39 x 3.39)

822 x94.0 (324 x3.7)

822 x94.0 (324 x3.7)

822x94.0 (324 x3.7)

88.5x96.0 (3.49 x 3.79)

1998 (121.9)

1998 (121.9)

1995 (121.7)

1995 (121.7)

1995 (121.7)

2369 (144.1)

98:1 9.8:1 18.6:1 18.6:1 18.6:1 9.6:1
EFI EFI Common-Rail Type Common-Rail Type Common-Rail Type EFI
95 or higher 95 or higher 48 or higher 48 or higher 48 or higher 91 or higher
110/6000 110/6000 85/4000 85/4000 85/4000 115/5700
192 /4000 192 /4000 250/1800 - 3000 250/1800 - 3000 250/1800 - 3000 221/4000
12-36, 48+2 12-36, 48+2 12-55 12-55, 64+2 12-55, 64+2 12-48
1200 1200 1560 1560 1560 1560
1.3 1.2 1.4 1.4,2.2%2 1.4,2.2%2 1.3
— Dry, Single Dry, Single Dry, Single Dry, Single —
U241E E356 E355 E355 E355 U241E
3.943 3.833 3.833 3.833 3.833 3.943
2.197 2.045 2.045 2.045 2.045 2.197
1.413 1.333 1.333 1.333 1.333 1.413
1.020 1.028 0.972 0.972 0.972 1.020
3.145 0.775 0.775 0.775 0.775 3.145
— 3.583 3.583 3.583 3.583 —
3.120 4.235 3.684 3.684 3.684 2.923
Ventilated Disc Ventilated Disc Ventilated Disc Ventilated Disc Ventilated Disc Ventilated Disc
Solid Disc Solid Disc Solid Disc Solid Disc Solid Disc Solid Disc
Duo-Servo Duo-Servo Duo-Servo Duo-Servo Duo-Servo Duo-Servo
Single, 10” Single, 10” Single, 9” Single, 9” Single, 9” Single, 10”

MacPherson Strut

MacPherson Strut

MacPherson Strut

MacPherson Strut

MacPherson Strut

MacPherson Strut

Torsion-Beam

Torsion-Beam

Torsion-Beam

Torsion-Beam

Torsion-Beam

Torsion-Beam

: Cold Area Package

Standard Standard Standard Standard Standard Standard
Standard Standard Standard Standard Standard Standard
Rack & Pinion Rack & Pinion Rack & Pinion Rack & Pinion Rack & Pinion Rack & Pinion
16.2 or 16.7 16.2 or 16.7 16.2 or 16.7 16.2 or 16.7 16.2 or 16.7 16.2 or 16.7
Integral Type Integral Type Integral Type Integral Type Integral Type Integral Type
: With Roof Rail
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Item Area General Countries
Body Type ‘Wagon
Vehicle Grade —
Model Code ACM20R-ARSEK
Length mm (in.) 4690 (184.7)
Overall Width mm (in.) 1675 (65.9)
Height mm (in.) 1675 (65.9), 1725 (67.9)*!
Wheel Base mm (in.) 2825 (111.2)
Front mm (in.) 1505 (59.3)
Tread Rear mm (in.) 1500 (59.1)
£ Length mm (in.) 2755 (108.5)
é’ Room Width mm (in.) 1505 (59.3)
2 Height mm (in.) 1250/1200 (49.2/47.2)
5 Front mm (in.) 900 (35.7)
5 | Overhane Rear mm (in.) 965 (38.0)
g Min. Running Ground Clearance mm (in.) 180 (7.1)
g Angle of Approach degrees 15.9
= Angle of Departure degrees 23.1
@ Front kg (Ib) 870 - 885 (1914 - 1947)
§ Curb Weight Rear kg (Ib) 620 - 655 (1364 - 1441)
Total kg (Ib) 1490 - 1540 (3278 - 3388)
Front kg (Ib) 960 (2112)
Gross Vehicle Weight | Rear kg (Ib) 1225 (2695)
Total kg (Ib) 2185 (4707)
Fuel Tank Capacity £ (Imp.gal.) 60 (13.2)
Luggage Compartment Capacity m? (cu.ft.) 0.212 (7.5)
Max. Speed km /h (mph) 180 (112)
Max. Cruising Speed km /h (mph) —
X 0to 100km/h  sec. 12.1
Acceleration
3 0to 400 m sec. —
g 1st Gear km/h (mph) 46 (29)
ug Max. Permissible 2nd Gear km/h (mph) 86 (53)
& | Speed 3rd Gear km/h (mph) 133 (83)
4th Gear km/h (mph) 172 (109)
Tire m (ft.) 5.5(18.0)
Min. Turning Radius Body m (ft.) 5.9 (19.4)
Engine Type 1AZ-FE
Valve Mechanism 16-Valve, DOHC
Bore x Stroke mm (in.) 86.0 x 86.0 (3.39 x 3.39)
2 Displacement cm3 (cu.in.) 1998 (121.9)
En Compression Ratio 9.8:1
M| Fuel System EFI
Research Octane No. or Cetane No. (Diesel) 95 or higher
Max. Output kW /rpm 110/6000
Max. Torque N'm/rpm 192 /4000
S | Battery Capacity (SHR) Voltage & Amp. hr. 12-36
%lé Alternator Output Watts 1200
m | Starter Output kW 1.3
Clutch Type —
Transaxle Type U241E
In First 3.943
In Second 2.197
Transmission Gear In Third 1.413
Ratio In Fourth 1.020
In Fifth 3.145
In Reverse —
Counter Gear Ratio —
Differential Gear Ratio (Final) 3.120

Transfer and Rear Differential Gear Ratio

Chassis

Rear Differential Gear Size in. —
Front Ventilated Disc
Brake Type —
Rear Solid Disc
Parking Brake Type Duo-Servo
Brake Booster Type and Size in. Single, 10”

Proportioning Valve Type

; Front MacPherson Strut

Suspension Type

Rear Torsion-Beam

. Front Standard

Stabilizer Bar

Rear Standard
Steering Gear Type Rack & Pinion
Steering Gear Ratio (Overall) 16.2 or 16.7

Power Steering Type

Integral Type

*#1: With Roof Rail
#2: Cold Area Package
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