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FOREWORD

To assist you in your service activities, this manual explains the main characteristics of the new Land Cruiser/

Land Cruiser Prado, in particular providing a technical explanation of the construction and operation of new
mechanisms and new technology used.

" Applicable models: RZJ90, 95, VZN90, 95, LJ90, 95, KZJ90, 95 series

This manual is divided into 4 sections.
1. Introduction — Development objectives of the new model and model line-up.
2. New Model Outline — Explanation of the product to give a general understanding of its features.
3. Technical Description —Technical explanation of the construction and operation of each new system and
component.
4. Appendix - Major technical specifications of the vehicle.

CAUTION, NOTICE, REFERENCE and NOTE are used in the following ways:

A potentially hazardous situation which could result in injury to people may occur
CAUTION e . : |
if instructions on what to do or not do are 1gnored.
NOTICE ngage to the vehicle or components may occur if instructions on what to do or not
do are ignored.

.REFERENCE Explains the theory behind mechanisms and techniques.

NOTE Notes or comments not included under the above 3 titles.

e . A — R Mt —

For detailed service specifications and repair procedures, refer to the following Repair Manuals:

Manual Name Pub. N o._l
® Land Cruiser/Land Cruiser Prado Chassis RMS17E I
and Body Repair Manual
- ® 5VZ-FE Engine Repair Manual RMS519E )
® 3RZ-F, 3RZFE Engine Repair Manual RMS521E |
'@ 1KZ-TE Engine Repair Manual Supplement RMS522E
® 2L, 3L Engine Repair Manual RMS520E

All information contained herein 1s the most up-to-date at the time of publication. We reserve the right to make
changes without prior notice.

TOYOTA MOTOR CORPORATION

© 1996 TOYOTA MOTOR CORPORATION

All-rights reserved. This book may not be repro-
duced or copied, in whole or in part, without the
written permission of Toyota Motor Corporation.
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1. Introduction
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The major development objectives of the Land Cruiser/Land Cruiser Prado are as follows:
® To realize a 4WD exterior and interior design that is fresh, yet unaffected by trends.

® To offer excellent crash safety by providing substantial safety equipment and revising the body frame
construction.

® To provide ample interior space by applying the “big inside, small outside” design concept and provide a
comfortable interior equipped with a substantial range of accessories and functions.

® To improve the basic performance of the sports utility vehicle.
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2. New Model Outine




The basic cdmponents of the Land Cruiser/Land Cruiser Prado are as follows:

Item

Type and Specifications

Drive System

Part-Time 4WD or Full-Time 4WD

Gasoline Diesel
Type 3RZ-F 3RZ-FE 5VZ-FE 3L 1KZ-T 1KZ-TE
In-Line 4, - V6, In-Line 4, In-Line 4, - L
2.7-Liter 3.4-Liter 2.8-Liter 3.0-Liter
Displacement 2694 . 3378 2779 2982 > 1
cm’ (cu.in.) | (164.4) (206.1) (169.6) (181.9)
Nedve Mokl 16-Valve . 24-Valve 8-Valve - .
DOHC DOHC OHC
o | Fuel System Carburetor EFI +— Distribution +— +—
= Type
(o7 )]
M 131@4600
97@5200 [EEC] 65@4000
Max. Output [SAE-NET] | 112@4800 132@4800 | [SAE-NET] 88@3600 92 @3600
kW@rpm | 104@5200 [EEC] [SAE-NET] | 60@3800*! | [SAE-NET] [EEC]
' [SAE-GROSS] 149@4800 | [SAE-NET] !
[SAE-GROSS]
303@3600
I 217@3200 [EEC] 185@2400
Max. Torque [SAE-NET] | 240@4000 290@3600 | [SAE-NET] | 290@2400 | 295@2400
N'-m@rmpm | 226@3200 [EEC] [SAE-NET] |174@2400*! | [SAE-NET] [EEC]
[SAE-GROSS] 312@3600 | [SAE-NET]
[SAE-GROSS]
Clutch Dry Type, Single Plate
G52: 5-Speed (For 3L)
o Manual W56: 5-Speed (For 3RZ-F and 3RZ-FE)
Transmisston R150F: 5-Speed (For SVZ-FE, 1KZ-T and 1KZ-TE)
Automatic A343F: 4-Speed (For 3RZ-FE, SVZ-FE and 1KZ-TE)
Transfer VF2A: Part-Time (For G52, W56 and R150F*?2)
VF3B: Full-Time (For W56*3, R150F and A343F)
Front Hypoid Gear
Differential Hypoid Gear: STD
Rear Hypoid Gear with L.S.D.*4; OPT
Hypoid Gear with Diff. Lock System: OPT

*1: Models for Thailand and Malaysia
*2: Models for General Countries

*3. Model for Australia
*4. L.S.D. (Limited Slip Differential)
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| J Item Type and Specif;c_:ations | -
| Front Ventilated Disc |
- Brakes _ =3 — : ‘
. Rear - Leading Trailing Drum or Ventilated Disc
. Front - Double Wishbone
Suspension — _ .
Rear 4-Link Coil Spring with Lateral Rod
| _ Gear Type . | Rack and Pinion |
Steering :
Power Steering Integral Type | m
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ENGINE LINE-UP
The Land Cruiser/Land Cruiser Prado has 6 engine types.

*. Models for Thailand and Malaysia

cagine | Displace- | Destina- Max. Output Max. Torque Features
Type ment tion
G.C.C. |104kW@5200rpm | 226 Nm@3200 rpm | The3RZ-Fengineisanin-
' Countries | [SAE-GROSS] [SAE-GROSS] line 4, DOHC gasoline en-
3RZ-F 2.7¢ gine. It delivers both high
General 97kW @5200 rpm 217 Nm@3200 rpm performance and low fuel
h Countries [SAE-NET] [SAE-NET] consumption.
Austraha The 3RZ-FE engine is an
ARZ.FE| 27¢ and 112 kW@4800 rpm | 240 Nm@4000 rpm | in-line 4, gasoline engine
' General [EEC] [EEC] based on the 3RZ-F en-
Countries gine with EFI system.
Europe 131 kW@4600 rpm | 303 NNm@3600 rpm
P [EEC] [EEC] Low noise and vibration
: V6 engine with a compact
SVZ-FE| 3.4¢ Australia 132[1(5\13 i%)'lq]l’pm ) EQE@';) IET%(')I(‘)] P design which produces
high torque in the low-to-
G.C.C. 149 kKW @4800 rpm 312 Nm@3600 rpm mid-speed range.
Countries [SAE-GROSS] [SAE-GROSS]
The 3L engine is an in-line
65 kW @4000 185 Nm@2400
[SAE-NET{pm [SrE-NET] o % T Qeeal engine;
A ) 8¢ General ~whose swirl-chamber type
' Countries cylinder head is equipped
60 kW @3800 rpm* 174 N'm@2400 rpm* with direct drive valve
[SAE-NET] [SAE-NET] e han e
The 1KZ-T engine i1s an
in-line 4, OHC diesel en-
General | 88 kW@3600 rpm | 290 Nm@2400 rpm | b 0e ™
1KZ-T 3.0¢€ Countries (SAE-NET] [SAE-NET] gine w1t}1 turbocharger. It
offers high torque in the
low-to-mid-speed range.
The 1KZ-TE engine i1s an
in-line 4, OHC diesel en-
gine with turbocharger.
Based on the 1KZ-T en-
) 92 kW@3600 rpm | 295 Nm@2400 rpm | gine, it uses an electroni-
iseelBE 2b¢ ] Fmope [EEC] [EEC] cally controlled injection
pump, thus reducing ex-
haust emissions, improv-
ing fuel economy, and en-
i suring high performance.




B 3RZ-F AND 3RZ-FE ENGINE

The 3RZ-F and 3RZ-FE engines are 2.7-liter, 16-valve DOHC engine.

These engines achieve high performance and fuel economy through the use of the 4-valve mechanism, and
reduces engine noise and vibration through the use of balance shafts.

Based on the 3RZ-F engine, the 3RZ-FE engine uses the EFI for its fuel system.

HM5VZ-FE ENGINE

The SVZ-FE engine is a V6, 3.4-liter, 24-valve DOHC engine.

This engine has realized high torque in the low-to-mid-speed range and low fuel consumption through the
adoption of the 4-valve mechanism.

B3L ENGINE

The 3L engine is a 2.8-liter, 8-valve OHC engine with the same basic functions as the previous model.

B 1KZ-T AND 1KZ-TE ENGINE

The 1KZ-T and 1KZ-TE engines are 3.0-liter, 8-valve OHC engine with turbocharger.

These engines achieve high performance and fuel economy by optimizing the shape of the combustion cham-
ber and the compression ratio. Also, their engine noise and vibration are reduced through the use of balance
shafts. '

Based on the 1KZ-T engine, the 1KZ-TE engine uses an electronically controlled injection pump to reduce
exhaust emissions, improve fuel economy, and ensure high performance.




The Land Cruiser/Land Cruiser Prado has double wishbone type suspension in the front and 4-link co1l spring
with lateral rod type suspension in the rear. Coupled with the rack and pinion power steering, they provide both

good driving stability and riding comfort.

MAJOR COMPONENTS

— Suspension

Double wishbone type front suspension and
4-link coil spring with lateral rod type rear
suspension are used on all models.

— Transmission and Transfer

— Steering

models.

Rack and Pinion power steering is used 1n all

— Rear Differential

® The differential lock system 1s available
as an option for Europe model and
3RZ-F and 1KZ-T engine models for
General Countries.

® A rear LSD (Limited Slip Differential) 1s
available as an option on all models.

4 types of transmissions and 2 types of transfers

are used.

Transmission Manual Automatic
Transfer G52 W56 R150F A343F
Engine NVF2A VF2A | VF3B | VF2A | VF3B | VF3B
3RZ-F ®
3RZ-FE ® @+ ®
S5VZ-FE ® ®

3L | ®

1KZ-T @
1KZ-TE o ®

*. For Australia Models

— Brakes

® Front ventilated disc brakes and rear drum
brakes are used. Rear disc brakes are used on
models with ABS, and those with 1 KZ-TE and
5VZ-FE engines.

® ABS (Anti-Lock Brake System) is available as
an option as shown in the table below.

@®: Option
\ Engine Type
— 3RZ-F |3RZ-FE |5SVZ-FE | 1KZ-T [1KZ-TE
Destination \
Europe $ &
Australia & &
G.C.C. Countries @*! L
General Countries* 1»*2 ] » ]

*1: Except Models with Front Bench Seat
*2: GX Grade Model
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® Through the optimized allocation of component materials and the generous application of high-strength
sheet steel, the body of Land Cruiser/Land Cruiser Prado is now more rigid and lightweight.
Furthermore, anti-corrosion sheet steel and various chip-resistance treatments have been generously ap-
plied to ensure outstanding corrosion resistance. |

5-Door Model

® Pipe type side protection beams are mounted in the center space between the door panels.
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The design concept of the Land Cruiser/Land Cruiser Prado is a “a 4WD exterior design that is cosmopolitan
and rugged, and expresses toughness, strength, and stability without being affected by trends”.

The styling has the following features:

© A powertful and unique front view.

© A side view that evokes a dynamic sense of driving. (5-door model)

0 A side view that evokes a nimble yet powerful sense of movement. (3-door model)

® A rear view that provides a very 4WD-like stability.

A powerful grille design and the
characteristic V-groove reliefs that
extends to the front grille.

llllll

The powerfully shaped wheel
opening extension that integrates
with the character line.

Rugged, functionally strong and
powerfully shaped large resin bumper.

The unique rear pillar that firms

The rear view emphasizes the sense of wideness up the wedged character line.

and cleanliness by having the back door glass built
into the door frame.

A smart and uninhibited

The powertully shaped large character line.

resin bumper.



B BUMPER

The front and rear bumpers are made of a high-strength, recyclable Toyota Super Olefin Polymer (TSOP)
that 1s far superior to R-RIM (Reinforced-Reaction Injection Molding) urethane and PP (Polypropylene)

which are commonly used as bumper material. It is the newest high-performance material for bumpers with
the toughness of steel and lightness of polymer.

B LIGHTS

1. Front Lights

® 3 types of headlights are used according to the destination and the body type.
@: Standard O: Option

——— — S — e

T " i "_—

. ey T

Destination _ GC C- General
Europe Australia iy .
Body Type Countries Countries |
| Headlight Type \3-Door 5-Door 5-Door 3-Door | 5-Door | 3-Door | 5-Door |
Sculptural Headlights L | | ® |
| Lights Sealed O O

® The daytime running light system is optional equipment on the LHD models for Europe.

The daytime running light system turns on both the headlights and taillights when the engine is started.

® The headlight cleaner is optional equipment on models for Europe. When the headlight cleaner switch is
turned (pushed) on while the ignition switch and the headlights are turned on, the nozzles on the front bum-

per spray washer fluid over the headlight lens for about 0.5 seconds. This cleans the lens and provides ex-
cellent visibility during night driving.

® A headlight beam level control system, whereby the headlight beam level can be adjusted from inside the
cabin, 1s optional equipment on models for Europe.

The headlight beam level can be adjusted using a control switch located near the driver due to the changes
in the number of passengers or the load being carried.

® The light reminder system is standard equipment on models for Europe, Australia and VX grade model
for G.C.C. Countries, and optional on the GX grade models for G.C.C. Countries and General Countries.



2. Rear Light

® The high-mounted stop light is standard equipment on models for Europe, Australia and G.C.C. Countries,
and optional for General Countries.

® The rear fog light is standard equipment on models for Europe.

p Rear Light Layout «
High-Mounted Stop Light High-Mounted Stop Light
=. Y AR
N o \ 4
“
] ) —-— i —

Rear Fog Light

(Only for Driver’s Side)

Europe and Australia G.C.C. Countries and General Countries
HEBACK DOOR

® The back door 1s a single-piece side-opening type that offers excellent ease of use.

® To lock the fully opened back door, an open stopper that is equipped with a locking mechanism is used.

r Vf %:

~

Back Door Open Stopper



M SIDE STEP

® A sidestepis optional equipmenton all models.

® The side step’s surface dimensions and height
have been optimized to enhance the ease of in-
and-out access.

M BUMPER GUARD

® A bumper guard is optional equipment on mod-
els for G.C.C. Countries and General Coun-
tries.

® The bumper guard expresses a powerful and
stylish design constructed of stainless pipe that
is enclosed in a large resin cover made of
Toyota Super Olefin Polymer.

HWINCH
® Electric winch thatisenclosed in the front bum- .
per is made available as optional equipment for /
G.C.C. Countries and General Countries. )y A
® The winchhasa cover andis integrated with the / =4 L
bumper to improve the appearance. . ; 51—

:P A ‘ . 7 ___,./ .
AT - D
Cll:
Winch '




B OUTSIDE REAR VIEW MIRROR

o A lérge outside rear view mirror matching for the body shape is used.

® 2 types of rear view mirrors are used according to the destination and the grade of vehicle.

@®: Standard O: Option

" Destination ] | ecc Generil
Europe Australia . .
Grade \ Countries Countries
Mirror Type - All GX | VX | STD | GX l
Manual Control @ @ o @ & @
Electrical Remote Control O* | O O l O

*. With Mirror Heater

HMOON ROOF

A power tilt-up and sliding moon roof which provides good ventilation and exhilarating open air driving is
optional equipment on all models except the STD grade model for General Countries. In the interior of the
vehicle, there is a slidable sun shade to reduce glare during daylight hours.

Tilt Sliding

HOUTSIDE MOULDING AND WHEEL OPENING EXTENSION

® Qutside moulding and wheel opening exten-

. . . w . .
sion are optional equipment on all models ex- heel Opening Extension

cept the STD grade model for General Coun- \j
tries.

® Both the outside moulding and the wheel open- = e
ing extension are made of lightweight, scratch- ; ' ‘
resistant, and highly recyclable Toyota Super 22 7
Olefin Polymer. \: 2= O

—
\

Outside Moulding
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H ROOF RACK AND ROOF RAIL

The roof rack and roof rail are made available as optional equipment as shown 1in the table below.

—— e —

estination Europe Australia G'C'(?' Gener:al
Type Countries Countries
oof Rack - - OPT OPT
| Roof Rail ~ OPT - | ot OPT*
*: GX grade model only
Roof Rail

Roof Rail
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The interior design concept of the Land Cruiser/Land Cruiser Prado is to provide an active interior space that
offers the functionality of utility and driving fun as well as toughness and high quality.

CABIN

® Offeres a combination of utility and pleasure.

® A unique interior space with comfort and enjoyment.

I\

5-Door Model
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B SEATS

1. Front Seat

® 3 types of front seats are available: the bench seat, separate seat, and power seat. The availability of the
front seat 1s as follows:

@: Standard O: Option

Destination . G.C.C. General
Europe Australia
Grade

Countries Countries m
Type — | - VX GX VX STD GX

! @ *! ‘
Bench Seat | ® 2 Q*l

O @ @*: @

on] | ]

Manual @ @

Power O*l

Separate Seat

O @

*1. 5.-Door Models
*2: 3_Door Models

® The front seats are the full reclining type and can be folded to provide a full flat area.

® A seat heater, with 2 levels of heat output that can be selected by operating the seat heater switch, is made

available as optional equipment on models for Europe and on the VX grade model for China (with G.C.C.
Countries specification).

® A small storage compartment is provided under the passenger seat cushion as standard equipment on all
models for Europe and on the VX grade model for Australia and G.C.C. Countries.

- @ Luxurious, genuine-leather power seats are available as an option on 5-door models for Europe and G.C.C.
Countries and models for Australia.



2. Rear Seat

® 2 types of rear seats are available: the forward-facing and the parallel seats. The availability of the rear
seat is as follows:

p 3-Door Model « @: Standard O: Option
DeStin;EOH - i G.C.C. General
Europe . .
Grade Countries Countries
Type : VX STD | GX |
Eorward. 1-Piece Seat Back @ ®
Facing Seat | 50/50 Split Seat Back & ® |
Parallel Seat O O
Without O o e ‘
» 5-Door Model « @: Standard O: Option
_ Destination ] : G.C.C.—“ (;eral B
Grade S BTISEERiA Countries Countries
No.1 Seat Type No.2 Seat Typ% _ _ | vx | 6x | vX | sTD | GX
1-Piece — ‘ ® |
Fixed | Seat Back Parallel Seat ® O O O
Type 1'50/50 spl;
plit B
Seat Back ® ¢ ® O ¢ |
1-Piece '
O O O
Slide | S¢at Back Forward-Facing
T 1-Piece Seat t
ype Bac]l(: \sithe%?entcr e O O $ J
Arm Rest

® The forward-facing seat that is used on both the 3-door and the 5-door models is the full reclining type.

® The forward-facing rear seat of the 3-door model and the No.1 rear seat of the S-door model can be folded
forward for effective use of the rear space.
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® On the 3-door model that uses a forward-facing rear seat, both the front and rear seats can be folded for

a fully flat layout. Similarly, on the 5-door model, the front seat and No.1 rear seat can be folded for a fully
flat layout.

® In addition, on the 5-door model that uses a forward-facing rear seat for the No.2 rear seat, the No.1 and
No.2 rear seats can be folded for a fully flat layout.

Fully Flat Layout of the Front Fully Flat Layout of the
and No.l1 Rear Seat No.l1 and No.2 Rear Seats

5-Door Models

® On the 5-door model that uses a forward-facing rear seat for the No.2 rear seat, the No.1 rear seat is pro-
vided with a walk-1n mechanism to facilitate the passengers’ in-and-out access to the No.2 rear seat.

® With the No.2 rear seats, both the parallel seats and the forward-facing seats are the foldable type for effec-
tive use of interior space.
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Forward-Facing Seats

Parallel Seats




M SEAT BELTS

1. Front Seat Belt

® On the separate and power seats, 3-point ELR (Emergency Locking Retractor) seat belts are provided as
standard equipment.

® On the bench seats, the same seat belts as those used on the separate seats are provided at the outer seating
positions, while the center position uses a 2-point NR (Non-Retractor) seat belt.

® A seat belt pretensioner is provided as standard equipment on models for Europe and Australia.

® An adjustable shoulder belt anchor is provided
as standard equipment on models for Europe,
Australia and G.C.C. Countries, and optional \
equipment on the GX grade models for General
Countries.

Adjustable
— Shoulder

]
'77 Belt Anchor
,l

® For the separate seat, the inner belt anchor is di-
rectly fitted to the seat for easy use.

Inner Belt

2. Rear Seat Belt

® 3-point ELR seat belts for outer seats and 2-point NR seat belt for center seat are provided as standard
equipment on models for G.C.C. Countries and optional equipment for General Countries.

® 3-point ELR with ALR seat belts for outer seats and 2-point NR seat belt for center seat are provided as
standard equipment on models for Europe and Australia and optional equipment on models for G.C.C.
Countries and General Countries specification models for Russia and New Zealand.

® Space for storing seat belts 1s provided in the rear seat back. This keeps the rear seat area neat.
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INSTRUMENT PANEL, SWITCH LAYOUT AND EQUIPMENT

® The instrument panel has a modern design with meters and switches that seem to surround the driver with

their dynamic appearance.

® The instrument panel itself, which was previously made of sheet steel, 1s now made of resin to improve its

quality.
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B COMBINATION METER

® An electronic speedometer is used in the large twin-eye analog combination meters. The warning and indi-
cator lights are grouped at the bottom of the gauge for better visibility.

® On the automatic transmission model, a shift position indicator is provided in the center of the combination
meter.

00120 _,7

160

BIGNITION KEY CYLINDER

® The i1gnition key cylinder has been relocated
from the side of the steering column to the
instrument panel for easier operation.

-
o

S|

OO\ N
-

\

® The previous button type ignition key cylinder
has been replaced with a push-in type.
The ignition key is simply pushed in first to turn =

it from the ACC to LOCK position.

T
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H AIR CONDITIONING

® The availability of the front heater, rear heater and air conditioning are as follows:

@®: Standard (O: Option

Destination . G.C.C. General
Europe Australia . .
Grade Countries Countries
| Item N VX | GX | VX | STD
Boost Ventilator @

Front Heater
| Heater . . . . O

Rear Heater O O*3

Air Front only O O O O

Conditioning | Front and Rear*4 O O O

*1: 3RZ-F and 3L Engine Models
*2: 3RZ-FE and 1KZ-T Engine Models
*3: Except for 5-Door with RHD Models

*4- 5.Door Models

® An easy-to-use rotary switch and lever type

heater control panel is used on all models.

B AUDIO SYSTEM

® A radio and cassette deck 1s standard or optional equipment on models for Europe, G.C.C. Countries and

General Countries.

® Two types of antennas are made available: the manual antenna and the power antenna. The power anten-
na’s mast height can be adjusted by operating the switch.

® A single CD (Compact Disc) player is optional equipment on models for G.C.C. Countries and General

Countnes.

® For European models, the optional radio is equipped with RDS (Radio Data System) features.
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p Audio Unit and Speaker «

@: Standard O: Option

e

Destination

Audio Unit & Speaker

Europe

Australia

G.C.C.
Countries

General
Countries

nmﬁ

LW/ MW/UKW ETR with
Cassette Deck

IolGio ® With RDS O - - -
UMSA oot i A ® 20 W (Max.) x 4 Channel
® 4-Speaker System
LW/ MW/UKW ETR with
2 @ (o] EE==n) SIS Cassette Deck
= =b=B-)\|z) | | ® With RDS O - - _
= %‘“ = 'JJE ® 20W (Max.) x 4 Channel
| ® 4-Speaker System
AM ETR
® 6.5 W (Max.)x 1Channel - - @*! O
| ® 1-Speaker System
o) —— — 1 | AM ETR with Cassette
| | — B HOS j Deck ~ B ~ O
o« (V&‘&A) 5 502 s o o0l | ® 20 W (Max.) x 2 Channel
RERA A -‘Q —-j R ® 2-Speaker System
AM/FM ETR with
| Cassette Deck _ _ *1
® 20 W (Max.) x 2 Channel O O
® 2-Speaker System
| AM/FM ETR with
Cassette Deck B B 0 O*1
® 20 W (Max.) x 4 Channel
® 4-Speaker System
w
‘ AM/SW/SW2/FM ETR
with Cassette Deck B 3 O*!1 O
® 20 W (Max.) x 2 Channel
® 2-Speaker System
AM/SW/SW2/FM ETR
with Cassette Deck B B O*2 O
® 20 W (Max.) x 4 Channel
® 4-Speaker System
B Without Audio Unit _ B : O
l ® 2-Speaker System

*1. GX Grade Model

*2: VX Grade Model

® 4-Speaker System

*3. LHD Models
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B ACCESSORY METER -

® Anaccessory meter, which provides multi-information display in the center, is provided as optional equip-
ment on all models.

® The accessory meter provides the following 7 functions:

@ Compass @ Inclinometer @ Exterior Thermometer @ Barometer
@ Altimeter @ Timer @ Average Speedometer

® The accessory meter is positioned at the top of the center cluster to ensure excellent visibility and access.

B TILT STEERING

® Tilt steering is standard equipment on models for Europe, Australia and VX grade models for G.C.C.
Countries, and optional on the GX grade models for G.C.C. and General Countries.

® The steering wheel position can be changed to any of 6 positions.

M SRS AIRBAG

® The SRS (Supplemental Restraint System) airbag has been designed to help lessen the shock to the head

and chest of the driver and front passenger in the event of a frontal impact collision as a supplement to the
seat belt.

® The SRS airbag is provided as standard equipment on models for Europe, and as optional equipment on
models for Australia and G.C.C. Countries.

B POWER WINDOW SYSTEM

® The power window system is standard equipment on VX grade models for Australia and VX grade models
for G.C.C. Countries, and optional on the other models except the STD grade model for General Countries.

® The power window system includes a one-touch auto up (rhodels for G.C.C. and General Countries) and
‘down function that automatically opens or closes the driver’s side window fully.



HMDOOR LOCK CONTROL SYSTEM

® A doorlock control system is standard equipment on models for Australia and VX grade models for G.C.C.
Countries, and optional on the other models.

® The doorlock control system has a doorkey interlinked function. By locking orunlocking the driver’s door
with the key, the door key interlinked function automatically locks or unlocks the other door at the same

time.

B WIRELESS DOOR LOCK REMOTE CONTROL SYSTEM

® A wireless door lock remote control system is optional equipment on VX grade models for G.C.C. Coun-
tries. With the wireless door lock remote control system, all the doors can be locked and unlocked by sig-

nals emitted by the transmitter built into the grip of the master key.

® A wireless door lock ECU with EEPROM (Electrical Erasable Programmable ROM) is used so that the
transmitter recognition code can be easily reprogrammed.

)
—
_/

Transmitter

Wi 1y

/
)i
i
O

2

B ENGINE IMMOBILISER SYSTEM

® The engine immobiliser system is standard equipment on models for Europe, and optional on models for
Australia.

® The engine immobiliser system has been designed to prevent the vehicle from being stolen. This system
uses a transponder key computer that stores the ID code of the authorized ignition key. If an attempt is made
to start the engine using a non-authorized key, the transponder key computer emits a signal to the engine
ECU to prohibit fuel delivery and ignition (gasoline engine model only), effectively disabling the engine.
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B CRUISE CONTROL SYSTEM

® The cruise control system is optional equipment on the SVZ-FE engine models.

® The main switch and control switch are on one lever, which is installed on the steering wheel and can be

operated easily. A motor-type actuator 1s used.

Control Switch
) ==
o AR &
i ACC ~ n
/ L Main
Vogr. T Switch

KEY REMINDER SYSTEM

® Key reminder system is standard or optional equipment on models for G.C.C. Countries.

® When the ignition key is left inserted in the ignition key cylinder at ACC or LOCK position and the driver’s

door 1s opened, this system sounds a warning buzzer to remind the driver to remove the ignition key.

POWER OUTLET

A power outlet 1s provided at the side of the ashtray in the center cluster. The power outlet can be used to
supply power to car accessories such as a refrigerator or a vacuum cleaner. On the 5-door model, a power

outlet 1s also available in the left side quarter panel in addition to the one in the center cluster.

- 7 ) N
| R
==
- |
\ ‘ | - IK: R
XX = K\ —
] {‘: ]
Power Outlet Power Outlet

| (Only for 5-Door Model)

ﬁ//
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B CUP HOLDER

® A rotating cup holder is provided in front of the
console box for the front seat passengers. When Cup Holder
the cup holder is not used, it can be utilized as
a storage space for small items.

® A deep-dish cup holder for rear seat passengers is provided in the rear console box.

Cup Holder

‘ Deep-Dish Cup Holder
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A variety of safety and environmental measures are provided based on the theme of “Gentle to People and the

Environment’.

Safety

Environment

Active Safety

Attention to the
Environment

Double wishbone type front suspension and 4-link coil spring
with lateral rod type rear suspension.

ABS

Large uniquely designed halogen headlight

High-mounted stop light

b

Driver and front passenger airbag

Front seat belt with pretensioner

3-point ELR or ELR/ALR seat belt

Recycling

Pipe type side protection beam

R — e

Adoption of Toyota Super Olefin Polymer

A material identification mark is placed on the back of resin
parts




3. Technical Description

CH
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3RZ-F AND 3RZ-FE ENGINE
B DESCRIPTION

The 3RZ-F and 3RZ-FE are 2.7-liter, 16-valve DOHC engines that were developed to replace the previous

22R/22R-E engines. These engines realize high performance and fuel economy through their 4-valve mecha-
nism, and they reduce noise and vibration through their use of balance shafts.

p IRZ-F Engine «

< AL |

"
'
"
|

1

p 3RZ-FE Engine «

|\

=




ENGINE - 3RZ-F AND 3RZ-FE ENGINES . 37

B ENGINE SPECIFICATIONS AND PERFORMANCE CURVE -

1 e — L _— S e

: Engine 3RZ-F 3RZ-FE ‘I
tem —
No. of Cyls. & Arrangement 4-Cylinder, In-line +—
Valve Mechanism . 16-Valve DOHC —
Combustion Chamber Pentroof Type —
Manifold | Cross-Flow +—
Fuel System Carburetor EFI '
Displacement cm3 (cu 1n.) 2694 (164.4) —
| Bore x Stroke mm (in.) |95.0 x 95.0 (3.74 x 3.74) —
Compression Ratio 85 9.5
EEC .- 112 kW @4800 rpm
Max. Output SAE-NET 97 kW @5200 rpm —
SAE-GROSS 104 kW @5200 rpm ~
| EEC - 240 N-m@4000 rpm
Max. Torque SAE-NET 217 Nm@3200 rpm —
SAE-GROSS 226 Nm@3200 rpm —
Open - S°BTDC —
Intake
Valve Close 45° ABDC —
Timing Open 39°BBDC 42°BBDC
Exhaust
| Close 7°ATDC 2°ATDC
Fuel Octane Number RON 90 91 or Higher
Oil Grade API SG, SH or ILSAC —
p 3RZ-FE Engine (EEC) «
kW
- 120
—~ 110
N'm - 100
270 -1 90
250 ] .
5 2301 80
5 210 170 o
= 190 {60 &
170 - 3
150 -1 50
-1 40
-1 30
-1 20
1 10
L,

| [ | | | | |
0 1000 2000 3000 4000 5000 6000

Engine Speed (rpm)




38

» 3RZ-F Engine (SAE-NET) <

Torque

220
210
200
190
180
170

160

» 3RZ-F Engine (SAE-GROSS) «

Torque

230
220

210 -

200
190
180

170

ENGINE - 3RZ-F AND 3RZ-FE ENGINES

kW

7 120
- 110
— 100

— -1 90

-1 80

— -1 70

— 60
-1 50
—1 40
- 30
-1 20

| N | | | |
1000 2000 3000 4000 5000 6000

Engine Speed (rpm)

kW
- 120

— 110
100

| | | 1 | |
1000 2000 3000 4000 5000 6000

Engine Speed (rpm)

Output
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B FEATURES OF 3RZ-F AND 3RZ-FE ENGINES
Features of the 3RZ-F and 3RZ-FE engines are as follows:

Features Contents
| Direct-drive DOHC with a 4-valve cross-flow layout.

, Pentroof type combustion chamber plus high compression ratio.
High Performance . . :
+d Fuel Econom EFI system with a hot-wire type mass air flow meter*.
4 4 Rotary solenoid type ISC system and ESA system for precision in accor-
dance with engine operating conditions*.

-

I ow Noise and ® 2 balance shafts built into the cylinder block.
V(')b tim © ® A highly rigid full balance crankshaft assembly and cylinder block.
roraton ® A coupling fan with a 3-stage temperature-controlled fluid coupling.
: . ® A scissors gear mechanism for the camshaft reduces the size of the cyhin-
Lightweight and der head
I Compact Design ® An aluminum radiator core is used.
. 1 ® Quter shim type valve lifters and adjusting shims.
G(:jogisir\;{m;a:lillli? ® A single timing chain with superb wear resistance.
E_ie_a y ® Aluminum alloy bearings for the connecting rods and the crankshatft. |

*: Only for 3RZ-FE Engine

B ENGINE PROPER

1. Cylinder Head Cover

Cylinder Head Cover

® The unibody cylinder head cover made of alu-
minum 1S made thinner to reduce the overall
weight of the engine.

® The cylinder head cover gasket is an acryl rub-
ber ring type with superb sealing properties.

Cylinder Head Cover
Gasket
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2. Cylinder Head

® The exhaust camshaft 1s driven by the intake camshaft gear and the valve angle has been narrowed to
19°03’ to achieve a more compact cylinder head. Pentroof combustion chambers, which permit the spark
plugs to be located in the center of the combustion chamber, are also used to improve combustion efficien-

Cy.
® An aluminum alloy cylinder head with excellent heat transmission characteristics is used. A cross-flow

intake and exhaust layout is used and 4 valves per cylinder are provided to improve intake and exhaust
efficiency.

® Plastic region tightening is used for the cylinder head bolts for good axial tension.

Exhaust Camshaft | Intake Camshaft
19°03°

3. Cylinder Head Gasket

A graphite gasket with stainless grommets, which
provides excellent pressure resistance and seal-
ability, 1s used for the cylinder head gasket.

Wire Stainless Steel

A — A’ Cross Section
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4. Cylinder Block i

® The cylinder block is made of cast iron. A curved surface is given to the housing for the 2 balance shafts
- and the skirt to increase rigidity while reducing vibration and noise.

® Balls have been pressure inserted in the plug holes of o1l passages to assure that no oil leakage occurs.

® Plastic region tightening bolts are used for the crankshaft bearing cap bolts.

Crankshaft Bearing Cap

Crankshaft Bearing Cap Bolt

5. Balance Shaft

General

For in-line 4 cylinder engines, the main cause of vibration is imbalanced inertial force of reciprocating parts
such as the pistons and connecting rods. The 3RZ-Fand 3RZ-FE engine vibration has been reduced by using
2 balance shafts to cancel the imbalanced inertial force, thereby reducing engine noise (booming noise).
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Construction

2 balance shafts are built into the cylinder block. Using a chain and an idler gear, both balance shafts rotate
at twice the speed of the crankshaft with each balance shaft rotating in the opposite direction of the other.

Chain Tensioner
Idler Gear | Balance Shaft
7 Chain
No.l1
Balance
Shaft

|
Crankshaft

Balance Shaft

Unbalanced Masses

® Each balance shaft has 2 journals and 2 unbal- Journals

anced masses.

® Both balance shafts are made of forged iron.

No.1 Balance Shaft

No.2 Balance Shaft

Chain Tensioner

The chain tensioner uses a spring and oil pressure
to maintain proper chain tension at all times. A
ratchet type non-return mechanism is also in-

cluded.
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Operation

In the in-line 4-cylinder engine, the crankshaft X
angle for cylinders No.1 and 4 are exactly at the l
opposite (180°) position of cylinders No.2 and 3.
Therefore, the inertial force of the pistons and the
connecting rods of the former 2 cylinders and of
the latter 2 cylinders almost cancel each other.

- Top Dead Center

[“' Point of Max. Speed

.. . . -- Bottom Dead Center
However, because the position at which the pis- 0(° |
ton reaches its maximum speed is located toward Point of ), ]
~ the top-dead-center from the center of the stroke, Max. Speed ." A Point of

the upward inertial force is greater than the : _.'“l_\/lax. Speed
downward inertial force. This unbalanced sec-

ondary inertial force 1s generated at twice the |

crankshaft speed. T

Inertial force that cannot be canceled m

Inertial Force of Cylinders -
No.2 and 3

Combined Inertial Force of
All Cylinders

Imbalanced Secondary
Inertial Force

Crankshaft Angle

Inertial Force of Cylinders -
No.1 and 4

Inertial Force Generated by In-Line 4 Cylinders

To cancel the imbalanced secondary inertial force, 2 balance shafts are rotated at twice the crankshaft speed
and generate inertial force in the opposite direction. Also, 1n order to cancel the inertial force generated by
the balance shaft itself, the balance shaft actually consists of 2 shafts rotating in opposite directions.

Inertial Force of Balancer

0° ./ 90° \ ~ 180°" / 270°
i > —f Crankshaft Angle
A /o C 7\ E /N

e T Secondary Inertial Force

aninls

Mass Direction of
Balance Shaft

—Inertial Force of
Balancer

Mass Direction of Balance Shaft at Crankshaft Angle
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6. Piston
® The piston is made of aluminum alloy and the p For 3RZ-FE Engine «
skirt area has been coated with resin to reduce
friction. Piston

® The piston pin is made of chrome steel and 1s
the full-floating type.

7. Connecting Rod
® Hot forging and double-shot peening processes
assure a highly nigid connecting rod.

® An oil jet is provided in the large end for cool-
ing the piston.

® Plastic region tightening is used for the con- Oil Jet
necting rod bolts.

8. Crankshaft Connecting Rod Bolts

® The crankshaft is made of steel, and has 5 journals and 8 counterweights.

® Pin and journal have been quenched through a high-frequency process for enhanced reliability, and both
the fillets have been roll-finished.

Pin ,
Journal Fillet
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Engine O1l Passage Counterweight
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® The crankshaft bearing is made of aluminum

alloy. Upper

- & Lower
® The thrust washer of the center journal receives

the force in the crankshaft’s thrust direction. Oi1l Groove m
Cylinder Block

9. Crankshaft Pulley

A torsional damper pulley 1s used and the use of
damper rubber which 1s inserted under high pres-

sure improves reliability. Damper Rubber

lllmlmlllml!llln
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H VALVE MECHANISM

1. General

® Eachcylinderisequipped 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 camshatts.

® The intake camshaft is driven by a chain, while the exhaust camshaft is driven via a gear on the intake

camshalft.
Exhaust Camshaft
Timing Chain : Intake Camshaft
S
{ — Intake Valves
D N .
& \\ Exhaust Valves
\ Chain

Chain Tensioner

1]‘ S Damper

) °
Front |
/) :
<50

Chain Slipper

2. Camshaft

Each camshaft has 5 journals. Thrust force 1s received by the thrust surface of the No.1 journal.

The exhaust camshaft is driven by a gear on the intake camshaft. A scissors gear mechanism has been used
on the exhaust camshaft to control backlash and reduce noise.

The distributor is driven by the gear at the front of the exhaust camshatft.

Hexagonal wrench flats are provided between the No.2 and No.3 journals for easy servicing.

To drive the fuel pump, the 3RZ-F engine provides a cam in front of the timing gear of the intake camshaft.
Exhaust Camshaft

Camshaft Driven Gear
(Scissors Gear)

Distributor
Drive Gear

Timing Gear
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4. Valve Lifter and Valve Adjusting Shim

Outer shim type valve adjusting shims, located in
the top of the valve lifters, are used to improve ser-

viceability.
Valve Adjusting
Shim
(=
Valve Lifter
5. Timing Chain |
® A material which has excellent wear resistance Exhaust Camshaft Intake Camshaft

has been selected for the timing chain to im-
prove reliability.

IR
® The timing chain is lubricated by an o1l jet from @ G @ D ’ Timing Chain

the chain tensioner (for balance shaft drive C

chain). | , , \ -
Chain Tensioner __ - l — 1% 4
(For Timing Chain) || "g “
VA /4
Chain Slipper gl /4 Il Chain
Bl 14
Chain Tensioner HAPTE S
(For Balance Shaft \ 7/ C %
Drive Chain)

( K_/ — Crankshaft

6. Chain Tensioner

® The chain tensioner uses a spring and o1l pres-
sure to maintain proper chain tension at all Cam Spring
times.
The chain tensioner suppresses noise generated
by the chain.

® A ratchet type non-return mechanism is also
used.
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B LUBRICATION SYSTEM
1. General

® The lubrication circuit is fully pressurized and all oil passes through an oil filter.

® The trochoid gear type oil pump is directly driven by the crankshaft.

a 4
{ ' ) |
’ f
J (s |
N’
.| IDLER GEAR FOR
BALANCE SHAFT
— MAIN OIL HOLE l
v Y Y
CRANKSHAFT | | CRANKSHAFT CRANKSHAFT CAMSHAFT
JOURNAL JOURNAL JOURNAL JOURNAL
NO.2. 4.5 NO.3 NO.1 NO.1
______ > :
RELIEF /N
OIL FILTER v
VALVE X T NO.1 BALANCE OIL JET
SHAFTJOURNAL
NO.1
Y Y Y
RELIEF NO.2 BALANCE CAMSHAFT
VALVE OIL PUMP CONNECTING 2 H
RODS SHAFT JOURNAL
...... o NO.1 l
Y Y
NO.1 BALANCE CONNECTING CAMSHAFT
SHAFT JOURNAL ROD JOURNAL
NO.2 NO.2, 3.4.5
Y Y
OLL NO.2 BALANCE TIMING
STRAINER SHAFT JOURNAL CHAIN,
X NO.2 BALANCE
SHAFT
CHAIN
Y Y Y Y Y v Y

OIL PAN
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M COOLING SYSTEM

1. General

® The cooling system 1is 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.

® An aluminum radiator core is used for weight reduction.

To Radiator

Water Pump

e,

ISC Valve

Thermostat

p 3RZ-F Engine

Radiator

Thermostat

Throttle Body

f

/

A W
i Cylinder Head ) IT.

¢ Cylinder Block

| J
— N

| Water
L.—l Pump
t

— ]

[_ Intake Manifold

#

i)

Heater Core

-

From Radiator

p 3RZ-FE Engine

Radiator

Thermostat

Cylinder Block l

L I }Vater
ump

To Heater

* From Heater

Throttle
Body

==

ISC Valve

-

Heater Valve

Heater Core

=

49

Heater Valve
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2. Water Pump

® The water pump is located in the timing chain cover and driven by the V-ribbed belt.

® The 6 rotors are made of stainless steel.

Timing Chain Rotor

Water Pump

3. Coupling Fan

A 3-stage temperature-controlled fluid coupling is
used. Fan Fluid Coupling
The speed of the fluid coupling changes in ,

3-stages based on the temperature of the air pass-
ing through the radiator.

This keeps the fan speed low when the tempera-
ture 1s low, improving warm-up performance and
reducing fan noise.

The fan speed is high when the engine temperature
1s high, improving cooling performance.

: Operating range during
temperature rise

:  Operating range during
temperature drop

Temperature of Air Passing
Through Radiator (°C) ’

Fluid Coupling Characteristics
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B INTAKE AND EXHAUST SYSTEM

1. Intake Manifold Gasket

For 3RZ-F Engine

@ The system incorporates a tournament port in-
take manifold to enhance distribution of the air-
fuel mixture.

® The riser inside the manifold is heated by the
hot coolant. This contributes to better atomiz-
ing of the air-fuel mixture when the engine is
being warmed up, resulting in enhanced fuel
combustion and vehicle drivability.

Intake Manifold

Water By-pass Flange

For 3RZ-FE Engine Gasket Intake Air Chamber

® Anintake portis located in the center of the in-
take air chamber to distribute the optimum in-
take air volume.

® The intake manifold has long ports. The lower

ports are divided into 8 ports for each intake
valve.

® The intake manifold and intake air chamber
gaskets are made of laminated metal.

Intake Manifold

|
Gasket

2. Exhaust Manifold » For 3RZ-FE Engine «

Gasket

® It is a dual-type exhaust manifold.

® A metallic gasket is used with the exhaust man-

ifold for more efficient prevention of exhaust
gas leakage.

Exhaust Manifold
Heat Insulator
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B FUEL SYSTEM
1. .Carburetor (For 3RZ-F Engine)

General

In addition to an air valve type carburetor, a large venturi purge system has been adopted to improve driv-
ability during high engine temperature conditions.

Choke Valve  Secondary Main Nozzle
|

Primary Main Nozzle
Solenoid Valve | Air Valve
|
Power Piston Metering Needle
Needle Valve Q |
Outer Vent
Float E-' e :I':ﬂﬁ-::::::‘ ::-_-_ﬁ Control Valve
| T | : 1
I el EE
g g -'::': o = Jiad= ok i

l’ ! L =
i S\ a1 =

: E% i :

EIRRY | :

1hi | /_[ ______ AT

n."::‘:‘:_ﬂﬁ::: ::::: et odorks i § —1-F-——-—-- -':rlr- -=

L:'.'E.:: e e S I S T o T ptiininfiniingeiylivdlly Suibahaliolndpd -.'.: .E
Secondary Main Jet
Secondary Throttle Valve
Primary Main Jet '
Primary Throttle Valve
Acceleration Pump Idle Mixture Adjusting Screw Auxiliary Acceleration
Pump

CARBURETOR CIRCUIT
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Large Venturi Purge System

The large venturi purge system creates a fiow of air 1n the float chamber, thus reducing the surface tempera-

ture of the fuel in the float chamber. This minimizes the evaporation of fuel and improves drivability during
high engine temperature conditions.

1) Operation

The vacuum that is generated at the primary large venturi is introduced into the float chamber, where a
. flow of air is created. This results in minimizing the rise in the surface temperature of the fuel.

- : Air Flow

Air Vent Tube

Float Chamber

t

/ Primary Large Venturi

2. Pressure Regulator (For 3RZ-FE Engine)

Previously, the intake manifold vacuum was applied to the diaphragm chamber of the pressure regulator.
This method was used to ensure that the fuel pressure applied to the injector was constantly higher than the
vacuum in the intake manifold into which the fuel is actually 1njected.

In the 3RZ-FE engine, atmospheric pressure is applied to the diaphragm chamber of the pressure regulator,
ensuring a constant fuel pressure. Any injection volume variances owing to fluctuations in the intake man-
ifold pressure are corrected by the engine ECU that increases or def:reases the length of fuel injection time.

Pressure Regulator
- From Fuel Pump

N

Injector

» o (J
...............................

Vacuum Intake Manifold
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3. Sub Fuel Tank System

General

ENGINE - 3RZ-F AND 3RZ-FE ENGINES

Just as 1n the previous model, a sub fuel tank is available as an option. The 3RZ-F engine model operates
in basically the same way as the previous model. In the 3RZ-FE engine model, fuel supply can be switched
between the main and sub fuel tanks by changing over the fuel pump (main or sub) and the fuel tank solenoid

return valve.

For details, see page 64 in the Engine Control System section.
Also, 1n the 3RZ-FE engine model, a bypass has been provided for the fuel tank solenoid return valve to
increase the amount of fuel in the sub tank while the main tank is being used.

p For 3RZ-FE Engine

Charcoal
Canister

Fuel Tank Solenoid
Return Valve

_
—M'!

By-pass

Sub Fuel Tank

Fuel Inlet

In the previous model, both the main tank and the
sub tank had their own fuel inlet. The sub fuel
tank system of the new model has a single fuel in-
let, but the fuel from a desired fuel tank can be
supplied by interchanging the fuel supply
nozzle.

Fuel Inlet

T
-W
=
!
i
-

Fuel Pump — Fuel Pump
Main Fuel Tank
Fuel Supply Nozzle
_ For Sub
For Main

Fuel Tank

b s
I"} }I‘\__,’
2  dad
’

-'t\ ’
¢y Fuel Tank

A=

Fuel Inlet

Front
< i
To Sub Fuel Tank ¢

‘ To Main Fuel Tank
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HIGNITION SYSTEM

1. Distributor ~ p For 3RZ-FE Engine «

An 1gnition coil integrated distributor is used.

Ignition Coil
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B ENGINE CONTROL SYSTEM (For 3RZ-FE Engine)

1. General

The engine control system of the 3RZ-FE engine is basically the same in construction and operation as that
of the 22R-E engine of the previous model. However, the hot wire type air flow meter is usedin the EFI system
and the idle speed control system with rotary solenoid valve 1s adopted. In addition, the engine control system
provides an engine immobiliser system.

The engine control system of the 3RZ-FE engine and 22R-E engine are compared below.

" N i . R N — A — L ——— A e

l System " Qutline

I An L-type EFI system directly detects the intake air
mass with a hot-wire type air flow meter.

An L-type EFI system 1s used, which directly detects

| EFI , the intake air volume with a vane type air flow meter.
Electronic Fuel + —— :
I Injection Thc—z: foﬂ.ll‘l‘]eCthI‘l sy§tem is 2-group type, each of
which injects two cylinders simultaneously.
The fuel injection system is an all-cylinders simulta-
| neous injection type.
Cold Start The 1njection duration of the cold start injector is con-
| Injector Control trolled by the start injector time switch and ECU.
Ignition timing 1s determined by the ECU based on
| signals from various sensors.
‘ ESA It retards ignition timing to suppress knocking when
( Electronic ) it occurs.
| Spark Advance In vehicles equipped with automatic transaxle, torque
control correction during gear shifting has been used
to minimize the shift shock.
| ISC A rotary solenoid type ISC system is used to control

(Idle Speed Control) the fast idle and idle speeds.

Fuel pump operation is controlled by signals from the
1P trol
I Fuel Pump Contro ECU based on the engine speed signal (NE).

e

In hot engine condition, the fuel pressure is increased

Fuel Pressure Control . .
to improve restartability.

Maintains the temperature of the oxygen sensor at an
appropriate level to increase accuracy of detection of
the oxygen concentration in the exhaust gas.

Oxygen Sensor
‘ Heater Control

The engine ECU controls the purge flow of evapora-
tive emissions (HC) in the charcoal canister in accor-
dance with engine conditions.

| Evaporative Emission
LControl

e e — R L

*1; Models for Malaysia and Chile only
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| System Outline

By controlling the air conditioner compressor in ac-
cordance with the throttle valve opening angle and the
vehicle speed, driveability is maintained.

3RZ-FE | 22R-E

Air Conditioner
Cut-Off Control

Sub Fuel Tank Drivers use the fuel tank changeover switch to select
Control the fuel tank (main or sub) they wish to use.

Prohibits fuel delivery and ignition if an attempt 1s
made to start the engine with an invalid ignition key. .

When the ECU detects a malfunction, the ECU diag-
Diagnosis noses and memorizes the failed section.

Engine Immobiliser

A test mode function has been added.

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

i

*2: Only on models equipped with sub tank system.
*3: Only on models for Australia equipped with the engine immobiliser system.
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2. Construction

The configuration of the engine control system in the 3RZ-FE engine is as shown in the following chart.

*1. Models for Malaysia and Chile only.

*3; Applicable only to automatic transmission model.

*6: Only on models without sub fuel tank system.

SENSORS ACTUATORS
| AIR FLOW METER S T EFl
#10 | Moo o a v~ oo 1
CRANKSHAFT POSITION SENSOR NE 0 ~ NOS. 1 AND 3 INJECTORS
® Engine Speed Signal > NOS. 2 AND 4 INJECTORS
® (rankshaft Angle Signal |
| CAMSHAFT POSITION SENSOR G, IGT | ooocooo- e
® Crankshaft Angle Signal - - IGNITER |
. THW IGF Y
WATER TEMP. SENSOR | > ITA (DISTRIBUTOR &
THA IGNITION COIL)
INTAKE AIR TEMP. SENSOR - )
_THROTTLE POSITION SENSOR | 1y TARR LY
® Idling Signal >
® Throttle Position Signal VIA ISC
RSO | m———F———-- """
______ IGNITION SWITCH STA I CONTROL VALVE |
® Starting Signal
SP1 FUEL PUMP CONTROL*6
VEHICLE SPEED SENSOR -~ e foomooontolTooTo
0X1 ~ CIRCUIT OPENING RELAY |
HEATED OXYGEN SENSOR*! -~
VAF
VARIABLE RESISTOR *2 ™ Eneine ECU OXYGEN SENSOR
KNK & HEATER CONTROL*!
KNOCK SENSOR - HT1] [————----:---°-"-"°-"°""-
~ OXYGEN SENSOR HEATER
__ NEUTRAL START SWITCH® | now
® Neutral Start Signal >
® Shift Lever Position Signal 2,L EVP oo EVAPCONTROL
. ACl > VSV
AIR CONDITIONING AMPLIFIER | >
B/K
STOP LIGHT SWITCH - AIR CONDITIONING
CUT-OFF CONTROL
TAILLIGHT & REAR WINDOW BLS| | oottt
DEFOGGER SYSTEM ACT | AIR CONDITIONING
AMPLIFIER
FUEL TANK CHANGEOVER SWITCH*4
e Fuel Tank Changeover Signal oo FPLD
® -
e Fucl Tank Solenoid Rewrn | FPMV SUB FUEL TANK INDICATOR
Valve Signal
_ FUEL PUMP SELECT RELAY** | ppygy _._ FUEL PUMP CONTROL**
® Main Fuel Pump Signal - FPR1 _
e Sub Fuel Pump Signal FPM?2 CIRCUIT OPENING RELAY
IMI FPR2 | | SUB FUEL PUMP FORCING
TRANSPONDER KEY > DRIVING RELAY
COMPUTER*3 B
IMO
TE1 \ud
CHECK CONNECTOR v CHECK ENGINE LAMP
2
+B I I BATT
EFI MAIN RELAY BATTERY

*2: Models for Australia only.
*4: Only on models equipped with sub fuel tank system.
*>: Only on models for Australia equipped with the engine immobiliser system.
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3. Engine Control System Diagram
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4. Layout of Components
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5. Main Components of Engine Control System

General

The main components of the 3RZ-FE engine control system are as follows:

— i L — —

Component Outline
Air Flow Meter Hot-Wire Type
Distributor Crankshaft Angle Sensor Pick-Up Coil Type, 1
Crankshaft Position Sensor Pick-Up Coil Type, 1 |
Throttle Position Sensor Linear Type
Oxygen Sensor With Heater Type
Knock Sensor Built-In Piezoelectric
| Fuel Injector | 2-Hole Type
ISC Val\('e

Rotary Solenoid Type m

Air Flow Meter

The hot-wire type air flow meter is designed for direct electrical measurement of the intake air mass flow.
It has the following features: |

® Compact and lightweight
® Ability to measure a wide intake air mass flow
" ® Superior response and measuring accuracy

@ Having no mechanical functions, it offers superior durability.

1) Construction and Operation

A measuring resistance (hot wire) and a ther-
mometer resistance (thermistor) are installed
with the bypass in the housing.

The hot wire temperature decreases in accor-
dance with the increase in the intake air flow.
To keep the hot wire temperature constant
with the sum of the intake air temperature
measured by the thermistor and the predeter-
mined temperature difference, the air flow

meter outputs voltage. The Engine ECU accu- _
. . Intake Air
rately measures the intake air mass by the
changes in the voltage.
Measuring Resistance
(Hot Wire)

Thermometer Resistance
(Thermistor)
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Crankshaft Angle Sensor

The crankshaft angle sensor is built into the dis- Pick-Up Coil
tributor and detects the crankshaft angle signal

(G signal). O
The signal timing rotor is provided with 1 tooth O
which activates the pick-up coil once every revo-
lution of the distributor shaft.

HTIALY

Signal Timing Rotor

Crankshaft Position Sensor

The crankshaft position sensor also consists of a magnet, coil and iron core, and is mounted on the timing
chain cover as illustrated below. .
The timing rotor is integrated with the crankshaft pulley. The rotor’s teeth are spaced 10° apart, according
to crankshaft angle, but since there are 2 teeth missing, as illustrated below, there is a total of 34 teeth.
Accordingly, the engine ECU can detect the crankshaft angle in addition to the crankshaft speed.

Timing Rotor Coil
Magnet
1

,_J F\ﬂﬁ—_j

10 —1 basst?” J]
@ §| I
J_'D'-L_..\_ x

O

Iron Core

Crankshaft Position
Sensor Crankshaft Position Sensor Cross Section



ENGINE - 3RZ-F AND 3RZ-FE ENGINES 63

6. ISC (ldle Speed Control)

General

The rotary solenoid type ISC valve that is integrated with the throttle body regulates the volume of air that
flows through the throttle valve bypass, thus achieving the target rpm that is appropriate for the engine

condition. As a result of fast idle and A/C idle-up controls implemented by this system, fuel economy dur-
ing warm-up has been improved.

Operation

Based on the signals received from the sensors, the engine ECU sends control signals to the ISC valve in
order to regulate the idle speed to a target rpm.

1) Starting Control

During the starting of the engine, and for several seconds after starting, the duty ratio is raised to increase
the volume of air, thus improving the starting performance of the engine. After the engine starts, the duty
ratio changes in-proportion to the coolant temperature to regulate the engine rpm.

2) Feedback Control

The engine rpm 1s monitored during a given period of time. If there is a difference between the current

and target idle rpm, the ECU sends control signals to the ISC valve to achieve the target idle rpm by regu-
lating the volume of air.

7. Evaporative Emission Control

General

An evaporative emission control system which uses the engine ECU to control the evaporative emissions
(HC) from the charcoal canister to the purge port has been adopted.

(222277777

) /
-' 1 Intake Air
E Chamber
/
- /
| ;
Engine /
S ' Characoal J
ECU . ) 7=
. Canister . / /
| — . [
‘ [

Operation

If the intake airflow volume of the engine is larger than a predetermined amount, the engine ECU controls

the VSV through duty control so that evaporative emissions are purged in the amount that is suited to the
engine condition.
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8. Sub Fuel Tank Control

General

® By activating the fuel pump of the fuel tank (main or sub) that was selected by the fuel tank changeover
switch, and by changing over the fuel return valve, fuel is supplied to the engine from the fuel tank se-
lected by the dniver.

® If a problem occurs in the electrical circuitry, the indicator light flashes to inform the driver.

® A diagnosis function is included for this system.

, Indicator From EFI
Engine ECU | Light Main Relay

AW -® 4
> C/C

Fuel Tank
Fuel Tank Select Relay ~ |[Changeover Switch Circuit

. o — Opening
’ E | Relay
Sub Fuel

i Tank Forcing
| Driving Relay

Engine *f

Fuel Tank Solenoid
Return Valve

Main Fuel Tank Sub Fuel Tank

Operation

® Turning the fuel tank changeover switch ON causes the fuel tank select relay to turn ON. This causes the
fuel pump for the sub fuel tank to operate and supply the fuel in the sub fuel tank to the engine. At the
same time, the fuel tank solenoid return valve turns ON to return the fuel to the sub fuel tank.
In addition, the engine ECU turns on the indicator light to inform the driver that fuel is being supplied
from the sub fuel tank.

® After the engine has started, if the engine coolant temperature is below a specified value, the engine ECU
turns ON the sub fuel pump. This forces the driving relay to operate the sub fuel pump for a given time,
thus preventing the sub fuel pump from seizure.
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Diagnosis

If malfunction occurs in electrical circuity, the
indicator light will blinks and alert the driver that
a malfunction has occurred. The ECU will also
store the codes of the malfunctions. For the diag-
nostic code check method, diagnostic code and
diagnostic code clearance, see the 3RZ-F, 3RZ-
FE Engine Repair Manual (Pub. No. RM521E).

Indicator Light

Sub Fuel
Gauge

9. Engine Immobiliser System

The engine immobiliser system has been designed to prevent the vehicle from being stolen. This system uses
a transponder key computer that stores the ID code of the authorized ignition key. If an attempt is made to
start the engine using an unauthorized key, the transponder key computer emits a signal to the engine ECU

to prohibit fuel delivery and ignition, effectively disabling the engine. For details, see page 212 in the Engine
Immobiliser System section.
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5VZ-FE ENGINE

B DESCRIPTION

The newly-developed SVZ-FE engine is a V6, 3.4-liter, 24-valve DOHC engine.
This engine provides good performance in the low-to-mid-speed range and good fuel economy with low
noise and vibration.

[l

R _ -
( Hl‘y_‘

LA O g
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B ENGINE SPECIFICATIONS AND PERFORMANCE CURVE

< Engine 5VZ.FE .
Item —
No. of Cyls. & Arrangement 6-Cylinder, V Type
Valve Mechanism 24-Valve DOHC, Belt & Gear Drive
Combustion Chamber Pentroof Type |
| Manifold | Cross-Flow
Fuel System EF1
Displacement cm3 (cu in.) 3378 (206.1)
Bore x Stroke mm (in.) 93.5 x 82.0 (3.68 x 3.23)
Compression Ratio 96:1
Firing Order | ] +2—=+324—25-6
| EEC 131 kW @ 4600 rpm
Max. Output SAE-NET 132 kW @ 4800 rpm
SAE-GROSS - 149 kW @ 4800 rpm
| EEC 303 Nm @ 3600 rpm
Max. Torque SAE-NET 290 N'm @ 3600 rpm
SAE-GROSS 312 N'm @ 3600 rpm
Open 4° BTDC
Intake
Valve Close 42° ABDC
Timing Open 46° BBDC
Exhaust
Close 4° ATDC
Fuel Octane Number RON 95 (for Europe), 93 (for China), 91 (Others)
O1l Grade API SG, SH or ILSAC
> EEC «
kW
7 140
N'm 1 130
310 1 120
g 290 - 1 110
g 270 | 7 100
=250 1 20
1 80 <=
230 - =
170 £
160 O
1 50
1 40
7 30
| 20
7 10
-0

1000 2000 3000 4000 5000
Engine Speed (rpm)
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p SAE-NET «

Torque

» SAE-GROSS «

Torque

N-m
300
280
260
240
220
200

N'm
320
300
280
260
240

ENGINE - 5VZ-FE ENGINE

| | | | | |
1000 2000 3000 4000 5000 60

Engine Speed (rpm)

FT T TT T T T 711

00

1000 2000 3000 4000 5000 60
Engine Speed (rpm)

00

kW

150
140
130
120
110
100

Output
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M FEATURES OF 5VZ-FE ENGINE

Features of the SVZ-FE engine is as follows:

i P i ———— e ——— e —a—

Features . Contents
® EFI system with a hot-wire type air flow meter.
® Rotary solenoid type ISC system and ESA system for precision in accor-
dance with engine operating conditions.
High Performance ® Direct-drive DOHC with a 4-valve cross-flow layout. |
and Fuel Economy ® Pentroof type combustion chamber plus high compression ratio.
| ® An air-assisted fuel system is used to promoto atomizing of the fuel for
improved fuel economy.
® A 2-way exhaust control system is used.
. ® A highly rigid 5 balance crankshaft and cylinder block.
Low Noise and . : . : .
Low Vibration ® A coupling fan with a .3-stage temperature-controlled fluid coupling.
, ® A crankshaft pulley with dual-mode damper. | ~
Good Sefviceability ® QOuter shim .type follve li.fters ar.1d adjugting s:hifns. |
. . 4 eqs ® An automatic tensioner is provided for the timing belt. )
and High Reliability ® Aluminum alloy bearings for the connecting rods and the crankshaft.
® A bank angle 1§ 60° for a compact size engine. |
Light Weight and ® A scissors gear mechanism for the camshaft reduces the size of the cylin-
Compact Design der head.
® An aluminum radiator core 1s used for weight reduction.
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HBENGINE PROPER
1. Cylinder Heads

® [ntake and exhaust ports are cross-flow type, with intake ports on the inside and exhaust ports on the out-
side of the left and right banks.

® The angle of the intake and exhaust valves 1s narrowed, set at 22.5° to permit a compact cylinder head.

® Pentroof type combustion chambers with the spark plug located in the center, are used to assure high com-
bustion efficiency.

® The plastic region tightening cylinder head bolts are used.
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2. Cylinder Block

® The cylinder block has a bank angle of 60°, a bank offset of 38 mm (1.50 in.) and bore pitch of 109 mm
(4.29 in.), resulting in a compact block 1n its length and width.

® Knock sensor bosses are provided at 2 locations in the V-bank.

Knock Sensor Bosses
/O =~ O 0 =3 O
¢ \/ \/ V-
A A J
.O — O G O Q::)oo
O O A'%J \l—Tﬂ—F@

Front <: c’Oo O @ @
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3. Piston

® Pistons are made of aluminum alloy having outstanding high-temperature strength.
® Full floating type piston pins are used.
® Pistons are used in common for both left and right banks.

® The skirt of piston is striation finished (finely grooved) for reducing friction loss.

Front Mark

No.1 Compression
Ring

— No.2 Compression
Ring

- O1l Ring

Striation Finish

4. Connecting Rod
® Connecting rods are sintered and forged for
high strength and low weight variation. /S

® An aluminum bearing is used for the connect-
ing rod bearings to further enhance their reli- E

ability. &

5. Crankshaft

® A cast iron crankshaft with four main journals
and 5 balance weights are used.

® Aluminum bearings are used.
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B VALVE MECHANISM

1. General
® Each cylinder has two intake valves and two exhaust valves. Intake and exhaust efficiency is increased
by means of the larger total port areas.
® The valves are directly opened and closed by four camshafts.

® The intake camshafts are driven by a timing belt, while the exhaust camshafts are driven through gears
on the intake camshafts.

2. Camshaft

The exhaust camshafts are driven by gears on the
intake camshafts. The scissors gear mechanism is
used on the exhaust camshaft to control backlash Wave Washer
and suppress gear noise.

Scissors Spring

Camshaft
Driven Gear

SnapRing Subgear
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3. Timing Pulleys and Belt
® The timing belt has high heat resistance and durability. The tooth profile of the timing belt is shown in the
illustration below. This design ensures quiet operation and high-load transmission.

® The automatic tensioner i1s made up of a spring and oil damper, and maintains proper tinﬁng belt tension
at all times. The automatic tensioner suppresses noise generated by the timing belt.

® The timing rotor for the crankshaft position sensor has been integrated into the crankshaft pulley.

® The protrusion rotor for the camshatt position sensor has been integrated into the right bank camshaft tim-
ing pulley.

Camshaft Timing Pulleys

No.2 Belt Idler

Protrusion
Camshaft Timing Belt
Position
Sensor Water Pump Pulley
No.1 Belt Idler
( Tension ) Crankshaft
Adjuster Position Sensor

Timing Rotor
Automatic Tensioner

Crankshaft Pulley

Piston Rod

- 01l Seal

AR
OOy

raeleded

) ]
S0 —F

T
=

Check Ball

(a2
|

g '
OXe
H

Il

Core Wire

|

— Spring

j

]

Timing Belt Automatic Tensioner
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B LUBRICATION SYSTEM

1. General

® The lubrication circuit is fully pressurized and all oil passes through an oil filter.
® A trochid gear type o1l pump is directly driven by crankshaft.

® The water-cooled type engine o1l cooler is used to lower the o1l temperature.

Oil Pump .
__— Oil Cooler
Relief Valve - S
~ 1l Filter
Oil Strainer
SCISSORS GEAR MECHANISM [« —» SCISSORS GEAR MECHANISM
VALVE LIFTERS & STEMS [« —» VALVE LIFTERS & STEMS
CAMS [e— —» CAMS
—1 PISTONS CAMSHAFT JOURNALS | CAMSHAFT JOURNALS
CONNECTING
RODS CYLINDER HEAD CYLINDER HEAD
} (FOR LEFT BANK) (FOR RIGHT BANK)
CRANKSHAFT ;
MAIN OIL HOLE
A
OIL COOLER .
BY-PASS VALVE - OIL FILTER
'\
B OIL PUMP
RELIEF VALVE T
; OIL STRAINER
Yy \ J T

OIL PAN
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B COOLING SYSTEM

1. General

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

® The fan coupling characteristic of the temperature controlled auto-coupling fan has been improved.

ISC Valve

— £33

To Radiator
s.d=—=>-_To Heater

= NN $ 1 From Heater
<SS Qo / — Intake Manifold
& 7

) ¢
Water Pump Xf) N 3% O
Thermostat — ) ‘ i

N\ 9

Water By-pass Pipe
Oil Cooler

From Radiator

Cylinder Block

. Heater Valve
Radiator | - Cyhnder Head -~

.< Intake Mamfold —

<—  (Cylinder Head —-—

X1 Heater

===

t Water Pump
Cylinder Block

Oil Cooler
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2. Coupling Fan

Fan coupling characteristics have been improved
in order to realize improved fuel economy and
quieter operation by reducing the fan operating
(load) ratio.

HINTAKE AND EXHAUST SYSTEM

1. Intake Air Chamber and Intake Manifold

® The length and diameter of the intake manifold
and intake air chamber ports have been opti-
mized. Each port has been lengthened and
equalized for enhanced intake efficiency.

® The intake manifold gasket and intake air
chamber gasket have rubber coating applied
onto both surfaces, and provide superior dura-
bility.

— :5VZ-FE
— — — :General

Reducing the Fan
Operating Ratio

Fan Speed (rpm) —

Air Temperature Passing
Through Radiator (°C)

Intake Air

+ Gasket

___Intake Air
Connector

— (Gasket

Intake
Manifold

Front
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2. Exhaust Manifold

For LHD Models
Both exhaust manifolds are connected to the Right Bank
front exhaust pipe via the crossover pipe. Exhaust Manifold - Crossover Pipe
Heat Insulator
Front @ Gaskets
Left Bank m
t lat
Exhaust Manifold Heat Insulator
For RHD Models
The left bank exhaust manifold is connected di- |
rectly to the front exhaust pipe. The right bank Front Right Bank Exhaust Manifold
exhaust manifold i1s connected to the front ex- R
haust pipe via the extension pipe. N Extension Pipe

N "

\

Left Bank = ‘gi

Exhaust ‘\
Manifold \ 4
N\ - (/'ﬁ

\ \ \’Jl\' &_____ 4
Front Exhaust Pipe \‘_)\l/

3. 2-Way Exhaust Control System

General
® A 2-way exhaust control system is used. This system reduces the back pressure by opening and closing
a variable valve that is enclosed in the main muffler, thus varying the exhaust gas passage.

® The valve opens steplessly in accordance with the operating condition of the engine, thus enabling a
quieter operation at lower engine speeds, and reduces back pressure at higher engine speeds.
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Construction

1) Control Valve

The control valve 1s enclosed 1in the main muf-
fler. When the exhaust gas pressure overcom-

. Spring
es the spring pressure, the control valve opens

steplessly 1in accordance with the exhaust gas
pressure.
7
ad
S
Control Valve
Operation

1) When Control Valve is Closed (low engine speed)

Since the pressure in the main muffler is low,
the control valve is closed. Hence exhaust gas Control Valve (Closed)
does not pass the bypass passage, and exhaust

B P
noise is decreased by the main muffler. ypass rassage

——
Cht==k
\

A

_-__._._‘:_;w-—_.- S e— v

Exhaust __} — | 1|
Gas ——| . =
Control Valve Closed

2) When Control Valve is Open (middle to high engine speed)

The valve opens more as the engine speed and
the back pressure in the muffler increase. This
allows a large volume of exhaust gas to pass Control Valve (Open)
the bypass passage thereby substantially de-

creasing the back pressure. —

Control Valve Open
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B FUEL SYSTEM

1. Air Assist System

This system is designed to regulate air intake to the upperstream (atmospheric side) of the throttle valve using
the ISC (Idle Speed Control) valve, and direct it to the nozzle of the fuel injector inside the intake manifold

(negative pressure side). This promotes atomization of the fuel while reducing emissions and improving fuel
economy and idle stability.

X Air Flow Meter “ - 55

D
—

PSS . . |

Injector
Injector

¥ ISC Valve

Air Cleaner

2. Fuel Injector

® The 2-hole type fuel injectors are used.

® Airintroduced from the ISC valve, air pipe and
air gallery flows through the air chamber
formed by the o-ring and insulator under the
fuel injector and then is. mixed with the fuel. |

This design promotes atomization of the fuel. =4l p Insulator
VL L [N
!
- Air
Gallery
N |
O-Ring

3. Pressure Regulator

Previously, the intake manifold vacuum was applied to the diaphragm chamber of the pressure regulator.
This method was used to ensure that the fuel pressure applied to the injector was constantly higher than the
vacuum in the intake manifold into which the fuel is actually injected.

In the SVZ-FE engine, atmospheric pressure 1s applied to the diaphragm chamber of the pressure regulator,
ensuring a constant fuel pressure. Any injection volume variances owing to fluctuations in the intake man-
ifold pressure are corrected by the engine ECU that increases or decreases the length of fuel injection time.
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HIGNITION SYSTEM

1. General

A DIS (Direct Ignition System) has been adopted in the new SVZ-FE engine. The DIS improves the ignition
timing accuracy, reduces high-voltage loss, and enhances the overall reliability of the ignition system by

eliminating the distributor.
The DIS in new 5VZ-FE engine is a 2-cylinder simultaneous ignition system which ignites 2-cylinders simul-
taneously with one ignition coil.

From Battery
Camshaft | G IGT1 IGC1
Position o 5 o
Sensor
83 o N0.4 Cylinder
IGT2 1GC2 High Tension Cord 4
Crankshaft | NE ‘ Y --llli No.5 Cylinder
Is’osition Elég[}ne Igniter
- - hL_—T : ll: No.2 Cylinder
IGT3 IGC3 gh Tension Cor
. ¢ No.5 Cylinder
¥ 168 : No.6 Cylinder
High Tension Cord
TAC GND

To Tachometer

2. lgniter

The internal system diagram of the igniter i1s shown below. A characteristic of this igniter is that it contains
the 3 power transistors as illustrated. Based on the IGT signals input for each cylinder the drive circuit acti-
vates the respective power transistors to control the primary ignition current (IGC) for all ignition coils. At
the same time, the 1igniter also sends an ignition confirmation signal (IGF) as a fail-safe function to the engine

ECU.

From Engine ECU Igniter To Ignition
Coil
IGT1 —» JGCl1
IGT? Drive 1GC2
Circuit Circuit
1GC3
IGT3
@ - Lock Prevention
Circuit
IGF (2 : IGF Signal
Output Circuit
(3) : Ignition
TAC (Tachometer) Detection Circuit
(4) : Overcurrent
Prevention

Circuat
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3. Ignition Coil

1) Construction

The DIS system of the SVZ-FE engine consists of 3 sets of ignition coils integrated with plug caps and
with the high-tension cords attached directly onto the i1gnition coil.

These ignition coils have a magnet instead of an iron core. Since thé magnetic flux 1s thus strengthened,
the number of coiled wires within the coil can be reduced making the coil compact and lightweight.

To High-Tension Cord

Secondary Coil
Ignition Coils t Connector
T \ __"—J — Iron Core
Primary Coil

]I —

High-Tension Cords

Ignition Coil Cross Section

2) Operation

In the DIS system of the S5VZ-FE engine, each spark plug is connected to the end of the secondary wind-

ing. High voltage generated in the secondary winding is applied directly to 2 spark plugs. The sparks of
the 2 spark plugs pass simultaneously from the center electrode to the ground electrode.

Ignition Coil

Spark Plug
Ignition Switch —Dap<—
— 1
Igniter

l 4 Spark Plug |
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4. Spark Plugs

Twin ground electrode type spark plugs are used on the SVZ-FE engine. Due to the employment of the DIS
system, the number of spark produced is double that produced in the conventional ignition system. To main-
tain spark plug durability, the ground electrodes have been made bipolar.

p Recommended Spark Plugs «

ND-made |  KI6TRI1
Type
NGK-made BKRS5EKB-11
1.0 ~ 1.1 mm
i Plugiap (0.0394 ~ 0.0433 in.)

Ground Electrodes
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B ENGINE CONTROL SYSTEM

1.

General

The sequential multiport fuel injection system that uses hot-wire type air flow meter and the idle speed control
system that uses a rotary solenoid type ISC valve are adopted in the engine control system for the SVZ-FE
engine.
The engine control system for the SVZ-FE engine has the following system.

S

System Outline B _I
EFI ® An L-type EFI system directly detects the intake air mass with a hot-wire
Electronic Fuel type air flow meter.
Injection ® The fuel injection system is a sequential multipoint fuel injection system.
® [gnition timing is determined by the engine ECU based on signals from
ESA various sensors. Corrects ignition timing in response to engine knocking.
l ( Electronic Spark) ® In vehicles equipped with automatic transmission, the torque control
Advance correction during gear shifting has been used to minimize the shift shock.
® 2 knock sensors are used to further improve knock detection.
zlsd(lze Speed Control) A rotary solenoid type ISC valve controls the fast idle and idle speeds.
Fuel Pump Control Fuel pump operation 1s controlled by signals from the engine ECU based on

the engine speed signal (Ne).

Oxygen Sensor

Maintains the temperature of the oxygen sensor at an appropriate level toin- |

Heater Control*! crease accuracy of detection of the oxygen concentration in the exhaust gas.
Evaporative Emission The engine ECU controls the purge flow of evaporative emissions (HC) in
Control the charcoal canister 1n accordance with engine conditions. ‘

Air Conditioner

By turning the air conditioning compressor ON or OFF 1n accordance with

Control*2 the engine condition, drivability is maintained.
Sub Fuel Tank Drivers use the fuel tank changeover switch to select the fuel tank (main or
Control sub) they wish to use. J

Engine Immobiliser*3

Prohibits fuel delivery and ignition if an attempt is made to start the engine
with an invalid ignition Key.

Diagnosts

® When the engine ECU detects a malfunction, the engine ECU diagnoses
and memorizes the failed section.
® A test mode function has been adopted to the diagnosis system (normal

mode) to detect malfunctions such as poor contact and momentary wire
disconnection.

\'Fail-Safe

When the engine ECU detects a malfunction, the engine ECU stops or con-
trols the engine according to the data already stored in memory.

*1: Models for Europe and Thailand.
*2: Only on models equipped with sub fuel tank system.
*3: Vehicles equipped with the engine immobiliser system.
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2. Construction

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

SENSORS ACTUATOR
\Y
AIR FLOW METER . A 213§ P
#10
CRANKSHAFT POSITION - w0 | 0. 1 INJECTOR
_________ SENSOR _ 230 > NO. 2 INJECTOR
® Engine RPM Signal 440 > NO. 3 INJECTOR
® Crankshaft Angle Signal > NO. 4 INJECTOR
#50 > NO. 5 INJECTOR
 CAMSHAFT POSITION SENSOR G #60 . NO. 6 INJECTOR
® (rankshaft Angle Signal :
W
WATER TEMP. SENSOR TH ' IGTI*"IGT3 - - ® - = e - - = e _E_Sé __________
THA < = IGNITER
INTAKE AIR TEMP. SENSOR - IGF I
IGNITION COILS
_ THROTTLE POSITION SENSOR | VTA Y
® Throttle Position Signal SPARK PLUGS
| IGNITION SWITCH SIA, ISC
RSO [oc-co--c-----ococno-- -
[ VEHICLE SPEED SENSOR L RSC CONTROL VALVE
HEATED OXYGEN SENSOR*! OX1 o __ . FUEL PUMP CONTROL*
vAF | Engine ECU » CIRCUIT OPENING RELAY
VARIABLE RESISTOR*2 -
AIR CONDITIONING CUT-OFF CONTROL
__ NEUTRALSTARTSWITCH | ACT [ ponen o SRR CONTRER
® Neutral Start Signal - AIR CONDITIONING ECU
® Shift Lever Position Signal 2,L
KNK]1 OXYGEN SENSOR HEATER CONTROL*!
HT1T [ ———— - ---°--°----"-"-"°-
KNOCK SENSORS TNKy ~[ HEATED OXYGEN SENSOR
BK HEATER
STOP LIGHT SWITCH - ——
> SUB FUEL TANK INDICATOR LIGHT*3
FUEL TANK CHANGEOVER
________ SWITCH** | FPMS_ ~ FUEL PUMP CONTROL*?
® Fuel Tank Changeover Signal v FPRl | —/———————
® Fuel Return Valve Signal FPM , ~_CIRCUIT OPENING RELAY
FPR2 | | SUBFUEL PUMP FORCING
- FUELPUMP SELECTRELAY | DRIVING RELAY
¢ Main Fuel Pump Signal -
® Sub Fuel Pump Signal FPM2 EVAPORATIVE EMISSION CONTROL
EVP [——o-------°-°-"-"--"-"-"---
TRANSPONDER KEY  IMI > VSV
COMPUTER*4 o W
TE1 - CHECK ENGINE LAMP
CHECK CONNECTOR >
TE2
+B T T BATT
EFI MAIN RELAY BATTERY

*1: Models for Europe and Thailand.

*2: Models for Australia, G.C.C. Countries and Chaina.
*3: Only on models equipped with sub fuel tank system.
*4: Only on models for Europe and Australia equipped with the engine immobiliser system.
*3: Only on models without sub fuel tank system.
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3. Engine Control System Diagram

: Neutral Start
Ignition Vehicle Speed Switch
) Sensor
Switch
Circuit E/IFI CP
. aln
Opening Relay Relay | Check |
Connector Check Engine
-I:o\o— Lamp
! \ A/C Amplifier
Fuel | B Battery q Variable Resistor*?
Filter

3 | Fuel Pump

-1 | Transponder Key Computer*3
Engine ECU

Igniter

Fuel Pressure
Regulator

. ; -='-'

Throttle Position
Sensor

Intake Air Temp. Sensor ISC Valve

VSV

- Charcoal
Canister

Camshaft Air FLow Meter
Position

Sensor

Water Temp. _—
Sensor

Knock Sensors

Oxygen Sensor*!

Crankshaft Position
Sensor

*1; Models for Europe and Thailand.
*2: Models for Australia, G.C.C. Countries and Chaina.
*3: Only on models for Europe and Australia equipped with the engine immobiliser system.
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4. Layout of Components

(dVA4 o))
ASA

15 JOSUAG UaZAXQ

10109UU0)) Jo3Y))

JOSUIS YO0USf

Ae[oy
guruad 3o

ND4F sursuyg JOSU0G

uonisoJ a[noIy L,

"pUIRY)) pue SsaIuno)) ‘D) *D'D ‘BIeNSNY J0J S[APOIA : ¢4
‘puerey L, pue adoing I0J S[OPOI : 1«

JOSUQG UONISO] 1JeysiueI)

IOSUIQ
‘dwray, 1918 M

I0SUS
uonisoq

Jyeqswe))

— J0Y09(Uy

~ 10D uonIu3|

I9J19JN MO I1Y

I9IUS]

SATEA DSI

25 JOISISOY 9[QBLIBA



ENGINE - 5VZ-FE ENGINE 87

5. Main Components of Engine Control System

General

The main components of the 5VZ-FE engine control system are as follows:

Component | Outline -
Air Flow Meter Hot-Wire Type
Crankshaft Position Sensor Pick-Up Coil Type, 1
Camshaft Position Sensor Pick-Up Coil Type, 1
Throttle Position Sensor Linear Type
Oxygen Sensor With Heater Type
Knock Sensor Built-In Piezoelectric, 2
Fuel Injector 2-Hole Type with Air Assist \
‘ ISC Valve Rotary Solenoid Type | m
Air Flow Meter

1) Description

The SVZ-FE engine adopts the hot-wire type
air flow meter designed for direct electrical
measurement of the intake air mass flow.

This air flow meter offers superior measuring
precision and its plastic housing is shaped for
minimal flow resistance. In addition to the
sensor itself being miniscule, this system
measures the bypass air, which is unlikely to

be affected by the air cleaner drift current,and  [ptake Air / ’
has the following features: '

® Compact and lightweight
The pressure loss caused by this sensor is
small, and offers only slight intake air flow  Platinum Hot Wire
resistance. (Heater) Thermistor

® Superior response and measuring accuracy
® Ability to measure a wide airflow range

® Having no mechanical functions, it offers
a superior durability.
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Camshaft Position Sensor

The camshaft position sensor consists of a magnet, coil and iron core, and is mounted onto the right bank
cylinder head.

Each time the camshaft rotates, the distance between the camshaft position sensor and the protrusion inte-
grated onto the camshaft timing pulley is varied. This causes the magnetic flux passing through the coil in
the camshaft sensor to increase and decrease, generating an electromotive force. Since the voltage generated
when the camshaft protrusion approaches the pickup coil is the opposite of when it departs, an alternating
electrical current 1s produced.

Timing Pulley
Coail
]
\
Magnet
Iron Core
Protrusion
Camshaft Position Sensor | ‘Camshaft Position Sensor Cross Section

Crankshaft Position Sensor

The crankshaft position sensor, which detects the engine speed and crankshaft angle signal [NE signal], has
been installed on the oil pump body. For basic operation of the crankshaft position sensor is the same as in
the 3RZ-FE engine. For detail, see page 62.

Crankshaft Position Sensor

|

Coil Ma.gnet

Iron Core
Timing Rotor

Crankshaft Position Sensor Cross Section
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6. Evaporative Emission Control

An evaporative emission control system which uses the engine ECU to control the evaporative emissions
(HC) from the charcoal canister to the purge port has been adopted.

The construction and operation of the evaporative emission control system is basically the same as the 3RZ-
FE engine. For detail, see page 63.

7. Sub Fuel Tank Control

By activating the fuel pump of the fuel tank (main or sub) that was selected by the fuel tank changeover

switch, and by changing over the fuel return valve, fuel 1s supplied to the engine from the fuel tank selected
by the driver.

The construction and operation of the sub fuel tank control system is basically the same as the 3RZ-FE engine.
For detail, see page 64.

8. Engine Immobiliser System

The engine immobiliser system has been designed to prevent the vehicle from being stolen. This system uses
a transponder key computer that stores the ID code of the authorized ignition key. If an attempt is made to
start the engine using an unauthorized key, the transponder key computer emits a signal to the engine ECU
to prohibit fuel delivery and ignition effectively disabling the engine. For details, see page 212, in the Engine
Immobiliser system section.
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1KZ-T AND 1KZ-TE ENGINES

B DESCRIPTION

The 1KZ-T and 1KZ-TE are in-line 4-cylinder, 3.0-liter, 8-valve, OHC turbocharged diesel engines. These
engines use an aluminum cylinder head and a resin cylinder head cover for weight reduction, and balance
shafts for reducing noise and vibration.

In addition, the 1 KZ-TE engine uses an electronically controlled injection pump to reduce exhaust emissions
while realizing fuel economy and high performance.

p 1KZ-TE Engine «
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B ENGINE SPECIFICATIONS AND PERFORMANCE CURVE

1KZ-T 1KZ-TE
Item
No. of Cyls. & Arrangement 4-Cylinder, In-Line —
. 8-Valve, OHC,
Valve Mechanism Gear and Belt Drive —
Combustion Chamber Swirl Type +—
Manifolds | Cross-Flow —
Displacement cm?3 (cu. in.) 2982 (181.9) +—
Bore x Stroke mm (in.) | 96.0 x 103.0 (3.78 x 4.06) —
rLCompression Ratio 21.2:1 +—
EEC _ | 92 kW @ 3600 rpm |
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