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1FZ-FE ENGINE
l DESCRIPTION

The 1FZ-FE engine in the '95 Land Cruiser is an in-line 6—cylinder, 4.5-liter, 24—valve DOHC engine.

Its construction and operation remain basically the same as those of the '94 models. However, in addition to having
its diagnosis system changed in order to conform to the OBD-II requirements, its engine control system and emission
control system have been modified.

B MAJOR DIFFERENCES

System Features
* An aluminum radiator core is used for weight reduction.
Cooling System * A linear control type temperature—controlled fluid coupling is used. For details,
see page 29.

* The hot—wire type mass air flow meter improves the accuracy of the intake air
Engine Control System volume measurement.

* The diagnosis system conforms to OBD-II.

- * The PAIR* [AS] System has been discontinued.
Emission Control

System * The VSV (Vacuum Switching Valve) for evaporative emission control system
has been discontinued.

*. PAIR (Pulsed Secondary Air Injection)
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M ENGINE CONTROL SYSTEM

1. General

The engine control system of the new 1FZ—FE engine is basically the same in construction and operation as that of
the previous 1FZ-FE engine. However, the new 1FZ-FE engine uses a hot—wire type mass air flow meter and a
diagnosis system which conforms to OBD-II. In addition, the EEphgine ECU] and the TCM*[transmission

ECU] which were separate in the previous model have been integrated into one.

The engine control systems of the new 1FZ-FE engine and previous 1FZ—FE engine are compared below.

System Outline New Previous

An L-type SFI [EFI] system directly detects the intake air volurhe O
with a hot—wire type mass air flow meter.

Skl
(Sequential Multi- | An L—type SFI [EFI] system directly detects the intake air volupe O
port Fuel Injection)| with a vane type volume air flow meter.
[EFI] The fuel injection system is a sequential multiport fuel injection O O
system.
Ignition timing is determined by the ECMfengine ECU] based
on signals from various sensors. Corrects ignition timing in O O
ESA response to engine knocking.
(Electronic " Spark Tor : : -
gue control correction during gear shifting has been used tg
Advance) minimize the shift shock. O O
2 knock sensors are used to further improve knock detection. O O
I(ﬁj(lle Air Control) A step motor type IAC [ISC] system controls the fast idle and idle O O
[1SC] speeds.

The ECM* [engine ECU] controls the operation of the fuel punjp O

Fuel Pump Contro bused on the engine speed signal.

Fuel Pump Speed| Under light engine loads the pump speed is reduced to increage O O
Control pump durability.

Fuel Pressure In hot engine conditions, the fuel pressure is increased to imprpve O O
Control restartability.

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

Oxygen Sensor
Heater Control

EGR Cut-Off The EGR is cut off under light engine loads or low temperaturg O O
Control conditions to maintain drivability.
PAIR

The ECM* [engine ECU] controls pulsed secondary air injectign
[air suction] by means of PAIR [AS] control in accordance with — O
engine conditions to reduce exhaust emissions.

(Pulsed Secondary
Air Injection)
[AS] Control

*1: ECM (Engine Control Module)
*2: TCM (Transmission Control Module)
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System Outline New Previous
Evaporative The ECM* [engine ECU] controls the purge flow of evaporativ
Emigsion Control emissions (HC) in the charcoal canister in accordance with enIine— O
conditions.
When the ECM? [engine ECU] detects a malfunction, the EGMf o o
[engine ECU] diagnoses and memorizes the failed section.
Diagnosis The diagnosis system complies with OBD-II. The diagnosis itens
(the failed sections) are discriminated by connecting the Toyotg O —
hand-held tester to the newly designed data link connector 3.
When the ECM? [engine ECU] detects a malfunction, the EGMf
Fail-Safe [engine ECU] stops or controls the engine according to the datp O O

*1: ECM (Engine Control Module)
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2. Construction
The configuration of the engine control system in the 1FZ—FE engine of the '95 Land Cruiser is as shown in the
following chart. Shaded portiorL:l differ from the 1FZ—FE engine of the previous models.

SENSOR ACTUATOR
MASS AIRFLOWMETER _ —°. | [ SFI*2[EFI]
#10
_______ I?I_SP_FI_U_B_U_T.O_R_ o NE 420 NO. 1 INJECTOR
® Engine Speed Signal #30 NO. 2 INJECTOR
® Crankshaft Angle Signal G1, G2 10 NO. 3 INJECTOR
. R
CRANKSHAFT POSITION SENSOR 450 NO. 4 INJECTO
o EnghesmedSigml . #60 NO. 5 IJECTOR
® Crankshaft Angle Signal NO. 6 INJECTOR
ENGINE COOLANT THW | | e eeeceo-- ESA® |
TEMP. SENSOR IGT . IGNITER ]
[WATER TEMP. SENSOR] 1GF - ;
[ INTAKE AIR TEMP. SENSOR _|— 2> I IGNITI?N COIL |
THG
| EGR GAS TEMP.SENSOR  |———— | DISTRIBUTOR j
{
| THROTTLE POSITION SENSOR | |y | SPARKPLUGS |
¢ Idling Signal VTA |
® Throttle Position Signal TACO | ... . TACHOMETER =~ =
® Engine Speed Signal
HEATED OXYGEN SENSOR oxX1 Sl PRecE g
(Bank 1, Sensor 1) IAC*4 [ISC]
ISCLISC| M
HEATED OXYGEN SENSOR 0X2 ECM*! sG> sCi "L CONTROL VALVE __ |
(Bank 1, Sensor 2) [Engme ECU]
KNKI ... FUELPUMPCONTROL
| KNOCK SENSORS KNK2 ke | CIRCUIT OPENING RELAY |
VEHICLE
SPEED  |»| . COMBINA- SPD FUEL PUMP SPEED CONTROL
SENSOR NO. 1| | TIONMETER FPR | o s
' ~  FUEL PUMPRELAY |
o IQNI.ZJQNISWIT?H ..... STA FUEL PRESSURE CONTROL
® Starting Signa FPU |[————— -~~~ - ----
® Ignition Signal IGSW =]J VSV ’
[ STOPLIGHTSWITCH __ |—>1"~  OXYGEN SENSOR HEATER CONTROL
HT1 HEATED OXYGEN SENSOR
PARK/NEUTRAL POSITION SWITCH
[NEUTRAL START SWITCH] NSW HEATER (Bank 1, Sensor 1)
® Neutral Start Signal R2L HT2 HEATER OXYGEN SENSOR
® Shift Lever Position Signal HEATER (Bank 1, Sensor 2)
| .. AIRCONDITIONINGECU = | A/C _ .. EGRCUT-OFF CONTROL
® A/C Switch Signal EGR { VSV |
DATA LINK CONNECTOR 1 TE!I MRLY EFIMAIN RELAY
[CHECK CONNECTOR] |
SDL \ MALFUNCTION INDICATOR LAMP
| DATALINK CONNECTOR3 |———* [CHECK ENGINE LAMP]
+B BATT
|EFI MAIN RELAY| | BATTERY |
*1: ECM (Engine Control Module) *3: ESA (Electronic Spark Advance)

*2: SFI (Sequential Multiport Fuel Injection) *4: |AC (Idle Air Control)
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3. Engine Control System Diagram
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4. Layout of Components

Kepoy dumng fong

I0SUAS Yoouy 7'ON
UONMS UONISOJ [ENNIN /e Koy
I0Suag Yoouy| [0
0suag poads oMYA ['ON U 149 105 S WO TON
Aefoy Suruad( ymomy) T uoniugy
€ 10109uu0)) Yury eleq Josuag dwy, 1uej00)) ourduy

Jamg uonsy

B UOHEUIqUIO) (fonuo) amssaig [an 105) ASA

( J0suag ‘1 jueq)
Josuag ua3Ax() paresy

dumg [ong ) ?

IOSu9S UONISO{ JJeysyuel)
100qISIq

10109(uy

9ATRA DVI

PN
MO IV SSBI

Ioistsay dwing [ong

[ 10103UU0)) jury ee
WOd qury ereq

IOSuas
(1 Josuag ‘[ yuegq) (nD-¥Yng 105) IoSuag uonisod NoIyL
Josuag uagAxQ psresy ASA ‘dway, sen YOI



NEW FEATURES—I1FZ—-FE ENGINE 83

5. Main Components of Engine Control System

The following table compares the main components of the new 1FZ—FE engine and previous 1FZ—FE engine.

1FZ-FE Enging )
New Previous
Component
Mass Air Flow Meter Hot-Wire Type —
Volume Air Flow Meter — Vane Type
_— Crankshaft Angle Sensor Pick—Up Caoil, 3
Distributor and Engine Speed Sensor (G1, G and NE) -
Crankshaft Position Sensor Pick—Up Coil (NE2) —
Throttle Position Sensor Linear Type -
Heated Oxygen Sensor :
(Bank 1, Sensor 1) Ma|n£|eenast§;js 02><ygen
Oxygen Sensor (Bank 1, Sensor 2) ’
Type Zirconia Element Type Titania Element Type
Type Built-In Piezoelectric
Knodk Serrsor -
Number 2
Fuel Injector 2—Hole Type -
IAC [ISC] Valve Step Motor Type -
%1 - Semiconductor Type
BARO*+ [HAC] Sensor (in ECM*?)

*1. BARO (Barometric Pressure)
*2: ECM (Engine Control Module)
Mass Air Flow Meter

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

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

* Having no mechanical functions, it offers superior durability.

For details of the principle and operation of the hot—wire type mass air flow meter, see the '93 1/2 Toyota Supra New
Car Features (Pub. No. NCF096U), page 106.

Crankshaft Position Sensor

The crankshaft position sensor [NE2 Signal] has been installed on the No. 1 oil pan.
The ECM* [engine ECU] detects a misfire based on the NE2 signal received from the crankshaft position sensor. For
basic operation of the crankshaft position sensor, see '94 Model New Car Features (Pub. No. NCF099U), page 58.

*. ECM (Engine Control Module)
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6. SFI (Sequential Multiport Fuel Injection) [EFI]

The SFI [EFI] system of the 1FZ—FE engine of the '95 Land Cruiser is basically the same as that of the '94 model.
However, a hot—-wire mass air flow meter is used to measure the intake air mass flow more accurately, and a heated
oxygen sensor is provided at the entrance and exit (Bank 1, Sensor 1 and Bank 1, Sensor 2) of the three—way catalytic
converters, improving the accuracy of the air—fuel ratio feedback correction.

7. Diagnosis

The diagnosis system of the 1FZ-FE engine of the '95 Land Cruiser complies with OBD-II. For OBD-II
requirements, see '94 Toyota Model New Car Features (Pub. No. NCF099U), page 2.

For details of the following items, refer to the '95 Land Cruiser Repair Manual (Pub. No. RM432U).

Item Contents

Data Link Connector Data Link Connector 3 added for OBD-II.

Diagnostic Trouble Code Check Metho jPen‘orm by connecting the Toyota hand—held tester to Data Link
Connector 3.

Diagnostic Trouble Code

ECM*1 [Engine ECU] Memory Items | Freezed frame data added.
W EMISSION CONTROL SYSTEM

1. General

* The 2 three—way catalytic converters that were parallel to each other on the previous model are now in series.

The PAIR (Pulsed Secondary Air Injection) [AS] system has been discontinued.

* The VSV (Vacuum Switching Valve) of the evaporative emission control system has been discontinued.

From TVV*2 Discontinued

Air Cleaner {BVSV]

Throttle Valve 1 L___ >

Intake Air y

Check Valve

VCV*3

— . From
- Fuel Tank
Chamber Purge
Port
~—____Charcoal
Canister
— T
{engine ECU]

*1: ECM (Engine Control Module)
*2: TVV (Thermal Vacuum Valve)
*3: VCV (Vacuum Control Valve)



