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INTRODUCTION

The development targets for the 1992 Pathfinder where 1o enhance its recreational vehicle image by im-
provements to inferior luxury, toughness, safety and power. The model range features two varianis, the
ST and Ti. Additionally the Ti is available with a leather trim option.

The following features are included in the face-lift series:

1.

Both variants fitted with VG30E engine as standard.

The 5 speed manual transmission features double baulk ring synchronizers on 2nd and 3rd gears
and a reverse gear synchronizer.

The 4 speed automatic fransmission features electronic control with lock-up converter and Power/
Autg shift pattern contral.

Limited slip rear differential is stanglard on both modeis.

Aute Free-wheeling hubs and adjustable shock absarbers fitted to Ti variants as stancard.
4 doar body allowing easier access 1o rear seats on both models.

Sun roof and leather seat trim fitted to Ti “Pack™ new maodel.

8 speaker AM/FM Radio Cassetle fitted as standard to Ti model.

Roll aver valve fitted 10 evaporative syster for safety.

10. Cruise control and semi auto air conditioning fitted standard to all Ti variants.



MODEL RANGE

GRADE ENGINE TRANSMISSION ;%%%E%Té%'; SALES OPEL
ST T OVGRE Manual WHYD21DJFBMY PFINDERS TM
Auto | WHYD21DJKBMY PFINDERSTA
o T VGAOE Manual WHYD21DPFBMX72 PFINDERTIM
Auto WHYD21DPKBMX72 PFINDERTIA
T Ti(leather; | VG30E Manual WHYD21 DPFBMX76 PFINDERTILM
Auto WHYD21DPKBMX76 PFINDERTILA
Model Codes
W H ¥Dk21 D J FB M
TTrTT 7
W Wagon — ’ L M Australia
H YG30E engino B EFL
O R.H. drive _—— F 5 speed floor shift manual ransmission
Y Standard wheelbase {(1WD) — —_— K Automatic ransmission
\i J ST model
—_— P Timodel
= D 4 door

Vehicle identification Number (V.I.N.)

JN1 : Nissan
W . Wagoen ——
H . VG3I0E engine -

W H Y D21 A O XXXXXX

| Vehicle scrial number

0
— A

Model

=

Stopgap {ne meaning)

For Australia

Standard wheelbase (4WD)



SERIAL NUMBER LOCATIONS

Identification Number

Vehicle \
identification

- Bullt date plata Ii \

W) =%

Tire placard
{Glove box lid)

Manual Transmission Number

VG30E FS5R30A

Automatic Transmission Number

RE4R0O1A




GENERAL SPECIFICATIONS

Vehicle Dimensions

Dimensions ST Ti
Overall Length mm 4365
Overall Width mm 1730
Overall Height mm 1685
Wheelbase mm 2650
) Track —Front mm 1445
—Rear mm 1430
Kerb Weight  —Manual kg 1755 1770
—Automatic kg 1785 1800
Axle Capacity —Front kg M/T 1085 AT 1090
—Rear kg M/T1250 AT 1245
GVM. kg 2335
Towing Capacity —With Brake kg 1500
—Without Brake kg | 750
Ground Clearance mm | 200

Engine Specifications

Engine Type VG30E
Cylinders ‘ V6
Displacement ce : 2960
Bore x Stroke mm 87.0x83.0
] Campression Ratio 1| 9.0
Firing Qrder | 1-2-3-4-5-6
Max Power KW/rpm | 112/4800
Max Tarque Nmfrpm | 248/4000
Idling speec —MT ‘ 750 + 50
—AT TR 750 + 50
Ignition Timing ~ —M/T B.T.D.C. ‘ 15042
—AT 15°+2
Spark P‘UgS - ki BIEIE‘_G_E_Y__ -
Plug Gap mm 0.8-08




Manual Transmission (FS5R30A)

Type FS5R30A
Number of speed 5
Ratios

1st 4.081
2nd 2.357
3rd 1.490
4th 1.000
5th 0.862
Reverse 4125
Final Drive 4.375
Oil Capacity Litres 36
Remarks —Reverse Synchronizer Yas

—Double Baulk Ring Synchronizer

2nd & 3rd Gear

Automatic Transmission {(RE4R01A)

Type

Contral Type

Transmission code

RE4RO1A

Electronic

45X24, 45X63

Ratios
1st 3.027
2nd 1.619
3rd 1.000
4th 0.694
Reverse 2272
Final Crive 4.625

Stall Terque Ratio 20:1

Recommended ail

Nissan Matic D

Qil Gapacity Litres 85
Differentials
Application Type
Front R200A
Rear H233B Limited Slip




Wheels Tyres

6JJ X 15 | 215R15/1008
Brakes

Front Disc ClL2svD

Rear Drum LT26
Wheel Alignment

Toe-in Camber Caster ‘H’ Dimension
3+ 1 (mm) 36" + 30° 1° 37" 4 30" 54 + 2 (mm)

Recommended Fuel and Lubricants

Lubricant

Specifications

Capacity

Engine oil {with filter)

APl 5E, SF or 5G U

A0 W

3.4 Litres approx.

Gear Oil

4.0 Litres approx.

Manual transmissicn APl GL-4
Differential carrier gearnil  Front APl GL-5 1.5 Litres approx.
Rear | Gear cil Hypoid L.5.0. aor equivalent.*

2.8 Litres approx.

Transfer case — TX10A

Nissan Matic D

2.2 Litres approx.

_Power steering — PB59K
Automatic transmission REARSTA

Multi-purpase grease

Nissan Matic D

Nissan Matic D

1.0 Litre approx.

8.5 litres

NLGI No. 2 {Lithium soap base)

Braké and clutch fluid

Cooling system

DOT 3 (US FMVSS No, 116)

11.7 litres

Free running hub grease

Nissan genuire grease {Part No. KRG19-Q0025) or equivalent.

*-

AP GL 5, SAE 140 and 10% volume of L.8.D. Friction Modifier (Part No. 38469-C6000) is an oquivalont,



PERIODIC MAINTENANCE

Thejollowingtables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more fre-

guent maintenance may be required.

Periodic maintenance beyond the last period shown an the tables requires similar maintenance.

MAINTENANCE CPERATION

MAINTENANCE INTERVAL

Perform on a & monthly basis, bul on a mileage basis if you Manths - | 6 12 18 24 39 36 42 48
drive 10,000 krm within & months. km x 1,000 1 10 21 30 40 50 | 80 70 &0

ENGINE AND EMISSION CONTROL MAINTENANCE Under bonnet and under vehicle

Drive belt for cracks, fraying, wear & lension I T
Engine anti-fregza coolant (Ethylena glycol base, LL.C ) R

Conling system I T 1 1
Fusl linas I | i
Air cleaner fitter R | R
Engine cil (Use AP| SE, SF or 3G oil) & oil filter » R R B R R R B R
Fuel filter % B R R
Spark plugs R R
lgnition timing 1 I I I
Ignition wires 1 I
Vapour lines I

Exhaust gas REHSC-)I‘ - | i _I___ ___] I
Replace liming belt Evary 100,000 km

CHASSIS AND BODY MAINTENANCE Under bonnet

Brake, clulch, automalic transmission & steenng gear fluid or oil level & for leaks & 1 [ I -1 I I I T
Brake fluid % R R
7Brake booster vacuum hose, connections & check valve . I i I
mer steering fluid & lines - I I l T ‘ H 1 I I I

Under vehicle

Blak_e, cluteh, _exhausl s_ysle!'ns tor proper atachment, leaks, crachs. 1 I I I T 1 1 1
chafing. abrasion, detericration ete. L

In manual iransmission. transfer & differential gear 1 T [ )1 1 I [ R
Steering gear box & linkage, axle & suspension parls, propeller shaft & front drive I I T I I I I 1 I
shaft for damaged, loose, missing parts & lubrication *

Stearing damper i 1

Body mountings T T T T T

Outslde and Inside

Wheel alignment. If necessary, rolate & balance wheels \ I I | 1 |_ {
Brake pads, discs & other brake cnmpc:nents far wear, d_elerioraﬁon { I ; 1 I I I I
& leaks #

Brake linings, drums & other brake components for wear, detenoration & leaksk ] _T—V T 1 | I
Frant whee| bearing grease r | L | 1| L
Lecks, ninges & bonnst cateh o R T L L r L | L
Seal belts, buckles, retractars, anchars & adjuster ‘ I 1 I T
Foot brake, parking brake & elutch far frae play, strake & oparatian ‘ 3 T 1§ I 1 1 I I

NOTE: (1} Maintenance items with “x" should be performed more frequently according to "Maintenance under Severe Driving

Conditions”,

R = Replace

I = Inspect and correct or replace as required
L = Lubricate

T = Tighten



MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. If the vehi-
cle is mainly operated under severe conditions as shown below, more frequent maintenance must be
performed an the following items as shawn in the table.

Severe driving conditions

A —  Driving under dusty conditions F —  Driving in high humidity areas or in mountainous
B — Driving repeatedly short distances areas
C — Towing atrailer G — Driving in areas using salt or other corrosive
D —  Extensive idling materials
E — Driving in extremely adverse weather condi- M — Priving on rough and/or muddy roads or in the
tions or in areas where ambient temperatures desert o
are either extremely low or extremely high |~ Frequent driving in water
Drlving Malntenance Malntenance Malntenahce
condgltion Item operation interval
_; 4 = ¥ f. ,f 5 f f Air cleaner filter Replace Mare tfrequently
A4 B8 C © . . . . . Engeal Replace
A B c &} 4 ¢ 3 E Engine oil filter Replace Every 5.000 km or 3 months
A : i 5 E : = : . Fuel filier Replace
P S S N R ST _— - - - — —_— Y — [very 20,000 km or 12 months
F : : Brake fluid Replacs
G % . 3 H Aulomaltic TIEHSMEDH fluid Replace Every 40,000 km or 24 months
Sieering gear & linkage axle & suspension parts,
G H -h t
propailer shatts & fromt crive shalls ngpec Every 5,000 km or 3 manths
A B C : 2 2 {2 H E Brake pads, discs & otheér brake comonents Inspect
A B G i 3 : G H Brake linings, drums & other brake components  Inspect Every 10,000 kim o B monihs
G ¢ - Locks, hinges & bonnet calch Lubricate
Franl wheel bearing grease & free-running hub Inspect Bueiy 5,000 kmiordmontns

grease

Maintenance for off-road driving

Whenaver you drive off-road through sand, mud or water as deep as the wheel hub, more frequent main-
tenance may be required of the following items:

+ Brake pads and discs

* Brake linings and drums

* Brake lines and hoses

*  Wheel bearing grease and free-running hub grease
+ Differential, fransmission and transfer ol

* Sieering linkage

* Propeller shafts and front drive shafts

*  Air cleaner filter

*  Clutch housing (Check water entry)



ENGINE MECHANICAL

The face-lift Pathfinder is available with the VG30E engine only. This engine is the same that is used in
the J30 Maxima and more recently the D21 Navara 4X2 series. The following poirts are worth nating re-
garding this unit.

1. Engine management is via an E.C.C.S. system and is not consult compatible.

2. Asits engineis in a North/South configuration. The engine mounts and intake and exhaust systems

are the same as are used on Navara.

3. The power valve system used on the J30 Maxima has been deleted.

4. Hydraulic tappets have been retained.

Engine ’ VG30E
Cylinder arrangement V6
_DisplacemeE (mm) ' 2960 B

Bare x Stroke fmm) | 87.0x830

Compression ratio 1 | a0

Firing order I 1=-2-3-4-5-§

Max. power {(KW/rpm) 113 @ 4800

Max, torque {Nm/rpm) 248 @ 4000

TUNING SPECIFICATION

= v,

Idling speed (rpm) ‘ Computar Speed
M/T 75050 I oOf bas-€
AT 75050

IGNITION TIMING

" “BIDC. ’ -

M/T 157+ 2
AT 15°+£2

SPARK PLUGS

NGK ‘ BKRGEY

Gap (mm) | 08-09 i




ENGINE MECHANICAL

Cylinder Block

Qil level gauge

/ Oil seal 39

\ Gasket Q H ‘335' -9:;.5,

N

Rear oil seal retainer

61 -69)
Water drain piug g
3 33.44 p
Oil pump assembly "~ & K] ) \ [34-45, %
v 25-33) 2.9

O 1s-21

Qil strainer ;
4-3
(0.4-08,29-58) Flywheel ar
drive plate
Piston rings Rear plate

(Smalent shauid be
Rear plate cover applied,
See MT section.)

Piston pin
Snap ring @_\‘Q}}
Connecting rod ——§&)

Main bearing
Select suitable thickness

bushing of main bearing,
Connecting rod 5
o . . — Gasket
Refer to ) o @
Assembly . =K

(B 20-100 8.2-10.2,67 - 7a)
Tighten or laasen in
two or three stages.

)

I
/ "
/ ﬁ Seal rubber
/ 29-39

)
Zq 7.8 (30-4.0 22-29}
. Y

10.7 - 0.8,
6.1-5.8)

4m : Apply sealant.
M : Nm {kgm, ft-lo)



Cylinder Head

Exhan f11-3161-03,67 22 —
o L.H. rock
T A E R B 1922 @?0 LA rocker cowr
[1.8-2.2,13 - 16} &
Py R.H. cylinder LH. cylinder gy _‘\
head front head front
: I:ta;ke rocker ﬁ\
e R SR snaft
VP S W Y e M 37| )
Be sure to align "-\
intake cut partion ta N
= cylinger head 4

bolt.

Cylinder head bolt -

Refar to “Instatlation”

Valve lifter guide - \

4 < Hydraulic
/ . walve lifter

7' Rocker arm

,

. Valve collet
Bolt

MG with washer % Washer -

-
2

Qil filler cap

spring 1

g —— —— Inner valve spring

seat L - o

& i T Valve ol seal@
[5) gt

@ﬁﬁi\m Rel -

R.M rocker
cover

. T Vatve guide
N ma
\ oo T Valve seat
".\ ) ‘\ kY \ \ “ Quter spring seat
} S \-\ %~ Exhaust valve
| Y Yy - Bolt
5 Y % Cylinder head rear cover
I". ‘-.‘\ -~ Rear cover gasket
R H. cylinder ; 5 7
head assembly” cylinder | m
Camshaft front
I segl
oIl seg ‘:‘

8-88 (A.0-9.0, 58 - 65)
head

Camshaft locate plate

\

Y
“ Gasket Q
L.H. camshaft— 4

11



LOCATION OF ELECTRICAL UNITS

Engine Compartment

12



Passenger compartment
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Luggage Compartment

Qs

Rear wiper relay (Gray}-

A.8.C.D. cantrol unit

1‘
50(‘

i

/| ——"/7~— Door Iock timer
\.~ Rear wiper amplifie

i S

Earth Points

il
d st g
# AT control unit
T AL
et
o =

.

The following lists the earth points for the various electrical components as fitted to the Pathfinder.

Location Harness 1.D. Associated components
Inlet manifold 586M Shield earth C.A.S., AFEM. , Power transistor, Oz Sensor, Detonation
557M sensor TRS. Automatic centrol unit case earth.
Earth for C.A.S. , Air regulator, Ignition relay, Accesscry relay.
_NfS/F Kick Panel 6520M Power steering, Vehicle speed senscr.
O/S/F Kick pane| 661M Vehicle speed sensor {meter}, Neutral/inhibitcr switch.
WSJR inner ground €B Fuel pump.

14



ENGINE AND EMISSION CONTROL SYSTEM
E.C.C.S. Component Parts Location

Fuel filter -

A AC, valvp 3

Power transistor —

5

\

Power steertng
il pressure switch

sensor

7

/
Ignition coil —

Engine temperature —

= Air regulator

|
| + E.G.R. control valve
f/
/ ~ Carbon

; { canister
g e
4 — == M

’

i
7

1'. ~ Air ftow meter
‘—E.G.R. control solenoid vatve

— Throttle sensor & idle switch

' Crank angle sengor

{Built inte distributar)

;E.C.C.S. relay |
s

T

Sl A

/ s \“‘Fuer pump relay s
P o E !

7 ‘_g__]'\ S |
| T | B —-RUH, eyhinder head” y :
=5 b \\,{// B P //.,_“ <.-,\\:’},

Y AL TR g
[ by ALF
1| . o
\ -
| ; T e
| 4 "'('/ o ) 4 v 4\:/ /,:’Jf/,?f_{j\i' ’
1 e ,// Sl | l@l.‘ - '
| S Fre 77 <4 Detanation sensor &‘)’J_{
AP S e BTG
| o~ L H. cylinder heas”.” ™ )/ /
Feal ' &8 1

15




E.C.C.S. Part Description

E.C.C.S. Control Unit (E.C.U.)

The E.C.U. consists of a microcomputer, inspection
lamps, a diagnostic mode selector, and connectors for
signal input and output and for power supply. The unit
cantrols the actuators for various modes of engine oper-
ation.

Inspection lamps — 1 x Red LE.D.
- 1 x Green LED.

Crank Angle Sensor

The crank angle sensor is a basic component of the en-
tire E.C.C.8. It monitors engine speed and pision posi-
tion, and sends signals to the E.C.U. to control fuel injec-
tion, ignition liming and other functions.

The crank angle sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 siits for 1° signai
and 6 slits for the 120° piston signal. Light Emitting
Diodes (L.E.D.) and photo diodes are built into the wave-
farming circuit,

When the rotor plate passes between the L.E.D. and the
nhoto diode, the slits in the rolor plate continually cut the
light being transmitied to the phote diode from the L.E.D.
This generates rough-shaped pulses which are converted
into on-off pulses by the wave-iorming circuit, and sent to
the E.C.U.

Air Flow Meter

The air flow meter measures the intake air flow rate by
taking a part of the entire flow. Measurements are made
in such a manner that the E.C.U. receives electrical out-
put signals varied by the amount of heat dissipated from
the hot film placed in the stream of the intake air.

When intake air flows into the intake manifold through a
route around the hot film, the heat generated from the
hot film is taken away by the air. The amount of heat
generated depends on the air flow. On the other hand,
the temperature of the hot film is aulomatically controlled
10 a certain number of degrees.

Therefore, it is necessary to supply the hot film with more
glectric current in order to maintain its temperature. The
E.C.U. knows the air flow by means of this eleciric cur-
rent charge.

16
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L
Wave \]

‘ farming circuit— Rotor plate

1207 signal slit for No. 1 cylinder
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Engine Temperature Sensor

The engine temperatura sensor, located on the water
outlet housing, detects engine coolant temperature and
fransmits a signal to the E.C.U.

The temperature sensing unit employs a thermistor which
is sensilive to the change in temperature. Electrical resis-
tance of the thermistor decreases in response to tempera-
ture rise.

20°C — 2.1 1o 2.8 kQ

50°C — 0.68 to 1.0 kQ2

80°C — 0.3 to 0.33 k2

Throttle Sensor & Soft/Hard Idle Switch (T.RS.)

The throttle sensar responds to the accelerator pedal mo-
vement.lt is a polentiometer which transiorms the throtile
valve position into output voltage and emits the voltage
signal to the E.C.U. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds
the voltage signal to the E.C.L.

ldle pesition of the throitle valve is determined by the
E.C.U. receiving the signal from the throltle sensor. This is
called the "Soft idle system’ and controls engine oper-
ation such as fuel cut. The "Hard Idle and Full Throttle
Contacts" built into the throttle sensor unit are used for
fail-safe in the case of TPS. malfunction and automatic
transmission operation.

Not used
[Full throttle
—0 T
‘ switch} 8.0
E 53
| Hard icle
r a3 I switch

4.0

Cannector for

/

Cannector for
hard idle switch

. a
i meme =
o5
) 5 senser harness connector

throttie senso7

Supply vottage:
5V (Applied between terminal No. 4 and &

Dutput voliage between
terminal Ng, 4 and 57

Throttle
SEMNSOr

LY
5}
L

2.0

Qutput vialtage between terminal Na, 4 and 5 (V)

l

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As
the E.C.U. sends injection signals to the injector, the coil
in the injector pulls the ball valve back and fuel is re-
leased into the intake manifold through the nozzle. the
injected fuel is controlled by the E.C.U. in terms of injec-
tion pulse duration.

17
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Pressure Regulator

The pressure  regulator maintains the fuel pres-
sure at approximately 299.1 kPa (43.4 psi) above
inlet manifold pressure. Since the injected fuel amount
depends on injection pulse duration, it is necessary 1o
maintain the pressure at the above value.

Exhaust Gas Sensor

The exhaust gas sensar, located in the exhaust tube, mo-
nitors the oxygen level in the exhaust gas.

This sensor (s made of ceramic titania, the electric resis-
tance of which drastically charges at the ideal air-fuel
ratio.

The E.C.U. supplies the sensor with approximately 1V and
then measures the output voltage depending on its resis-
tance. In order to activate the sensor element, itis

eguipped with a heater.

Louver
_Sensor element {Titanial
/[ Lead tarminals
- __‘HT —
e SR

L Glass seal

\
- Rubber
seal

(L) ]
\ q, — |
2 Rt W
g >
F <)
| E | . v §
8 2
| g \ Ac H
é J 8 !
[ ; T Hr : Resistance of Titania Sl R Y
Rich -+— Ideal ratio -—= Lean Re - Comparative resistance  Rich -— Ideafratio —=  Lean
Mixture ratio {Equipped in tha E.C.L) Mixture rabio
.
Fuel Pump Outiet

The fuel pump with a fuel damper is an in-tank type. That is the
pump and damper are located in the fue! tank.

The vane rollers are directly coupled to a motor which is cooled
by the fuel.

Fuel Filter

The specially designed fuel filter has a metal case in
order to withstand high fuel pressure.

18
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Power Transistor & Ignition Coil

The ignition signal from the E.C.U. is amplified by the
power transistor, which turns the ignition coil ptimary cir-
cuit on and off, inducing the high voltage in the secon-
dary circuit. The ignition coil is a small, moulded lype.

Far tachomster pick-up, use Tool No. E7118 — 1.

Air Regulator

The air regulator provides an air by-pass when the engine
is cold for a fast idle during warm-up.

A bi-metal strip and rotary shutter are built into the air
regulator. When the bi-meial strip temperature is low, the
air by-pass port opens. As the engine starts and eleciric
current flows through a heater, the bi-metal strip begins to
turn the shutter 1o close the by-pass port. The air pas-

sage remains closed until the engine stops and the bi- |

metal strip temperature drops.

Idle Air Adjusting (l.LA.A.) Unit

The LA.A. unit is made up of the AA.C. valve and idle
adjusting screw. It receives the signal from the E.C.U. and
controls the idle speed at the preset value.

Auxiliary Air Control (A. A. C.)

The E.C.U. actuates the A.A.C. valve by an ON/OFF
pulse. The longer that ON duty is left on, the larger the
amount of air that will fiow through the A.A.C. valve.

19
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Power Steering Oil Pressure Switch

The power steering oil pressure swilch is atlached to the
power steering high-pressure tube and detects the power
steering load, sending the load signal to the E.C.U. The
E.C.U. then sends the idle-up signal to the AA.C. valve.

Vehicle Speed Sensor

The vehicle speed sensar provides a vehicle speed signal
to the E.C.U.

The speed sensor consists of a reed switch, which is
installed in the speedometer unit and transforms vehicle
speed into a pulse signal.

Detonation Sensor

The detonation sensor is attached to the cylinder block
and senses engine knocking conditions.

A knocking vibration from the cylinder block is applied as
pressure to the piezoeleciric element. This vibrational
pressure is then converted into a voltage signal which is
sent io the E.C.U. and retards the ignition timing accord-
ingly.

E.G.R. Control Valve

The E.G.R. control valve controls the quantity of exhaust
gas io be led to the intake maniiold through vertical
movement of the taper valve connected to the diaphragm,
to which vacuum is applied in response 1o the opening of
the inrottle valve.

E.G.R. Control Solenold Valve

The E.G.R. system is controlled only by the E.C.U. At
both low and high rpm, the solenoid valve turns on and
according the E.G.R. vaive cuts the exhaust gas leading
to the intake manifold.

20
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System Chart

Fuel injecticn & )

Crank angle sensor : | : Injectors
mixture ratio control

Air flow meter —

Engine temperature sensor Igniticn timing control Power transistor

Auxiliary air control (AA.C.)

Idle speed control ke

Exhaust gas sensor }—-

\Eﬂition switch

E.G.R. control sclencid

‘ Throttle valve switch }—. ‘ E.G.R. control
E.C.C.S. valve

controt L
Fhrottle sensor }——a— unit
Fusl pump caontrol and Air
regulator contro!

Fuel pump relay

‘ Neutral/Inhibitor switch }——

i : Exhaust gas sensor
’Er condilionar switch }—v- ) g ) !
manitor & self-diagnosis
Detonation sensor j—»

| Battery voltage ’—— Accelaration cut control :ﬂ Air conditioner relay

rPower steering cil pressure switch }—»

’?ehicle speed sensor H

Inspecticn lamps (On the
control unit)

NSNS N NN NS
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SYSTEM CONTROL

Fuel Injection Control
Input/Output Signal Line

Engine speed and piston position

‘ Crank angle sensor

‘ Amount of intake air
‘ Alr flow meter I

| Engine ternperature
Engine temperature sensor {

‘ Deansity of oxygen in exhaust gas
’ Exhaust gas sensor ‘

E.C.CS.

centrol Ini
) — njector
unit

Throttle sensor

l Throttle valve paosition

| Throtile valve idle pesition |
Throttle valve switch { ’

—= Gear position
{ Neutral/Inhibitar switch |

Vehicle speed
| Vehicle speed sensar %

‘ Start signal
Igniticn switch |

Battery valtage
Battery }

Basic Fuel Injection Control

The amount injected from the fuel injector, or the length of time the valve remains open, is determined
by the E.C.U. The basic amount of fuel injected is a program value mapped in the E.C.U. ROM memory.
In other words, the program value is preset by engine operating conditions determined by input signals
{for engine rpm and air intake) from both the crank angle sensor and the air flow meter.

Various Fuel Injection Increase/Decrease Compensation

In addition, the amount of fuel injection is compensated for to improve engine performance under various
operating conditions as listed below:

Fuel increase
1) During warm-up
2y When starting the engine
3) During acceleration
Fuel decrease
1) During deceleration
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Mixture Ratlo Feedback Control

The mixture ratio feedback sysiem is designed 1o precisely control the mixture ratio to the stoichiometric
point so that the three way catalyst can reduce GQ, HC and NOyx emissions. This system uses an exhaust
gas sensor in the exhaust manifold to check the air-fuel ratio. The control unit adjusts the injection puise
width according to the sensor voltage so the mixture ratio will be within the range of the stoichiometric
airfuel ratio.

This is referred to as the closed-loop control condition. The open-loop control condition is that in which
the E.C.U. detects any of the following conditions and feedback control stops in order to maintain stabi-
lised fuel combustion.
1) Deceleration
2] High-load operation
3) Engine idling
4) Malfunction of exhaust gas sensor or its circuit
5) Insufficient activation of exhaust gas sensor at low engine temperature
6) Engine starting
7} When all of the following conditions are met:

* Ignition switch “ON"'.

* Soft idle switch “"ON”.

* Neutral switch “QFF”.

*« Engine running at idle speed.

* Vehicle rurning at s'ow speed.
Mixiure ratio Self-Learning Control
The mixture ratio feedback control system monitors the mixture ratio signal transmitted from the exhaust
gas sensor. This feedback signal is then sent to the E.C.U. to control the amount of fuel injection to pro-
vided a basic mixture ratio as close 1o the theoretical mixture ratio as possible. However, the basic mixture
ratio is not necessarily controlled as originally designed. This is due fo manufacturing errors (e.g., air flow
meter hot film) and changes during operatian (injector clogging, etc.) of E.C.C.8. paris which directly
affect the mixture ratio. o
Accordingly, a difference between the basic and theoretical Simuliancous injection
mixture ratios is quantitatively monitored in this system. Ii is No. 1 aylinder

then computed in terms of "fuel injection duration’ to automa- ‘ I ﬂ H_
tically compensate for the difference between the two ratios. i i

Fuel Injection TIming vosamer L Tl
Twa types of fuel injection systems are used: Simultaneous in- vosorny JL__ T Tl
jection and sequential injection. No. 5 cylinder

Simultaneous Injection No. & cylinder 1

Fuel is injected into all four cylinders simultansously twice |l + ongine oycle _p
each engine cycle. In other words, pulse signals of the
same width are simultaneously transmitted from the E.C.U. Seguential injection
to the six injectors two times for each engine cycle. (When
the engine is being started and/or if the fail-safe system Mo. 1 cylinder i [
(C.PU. of E.C.U)} is operating, simultaneous fuel injection Bl iy | _
is used.) . M
’ A . Mo. 3 cylinder
Sequential Injection M
In the sequential injection system, fuel is injected into each M. 4 cylinder
cylinder during each engine cycle accarding to the firing No. 5 cylinder ]
order. (Whanthe engineis running sequential fugl injection g, ey L
IS USEd.) L_ 1 engine cycle __.I
Fuel Shut-off

Fuel to each cylinder is cut off during deceleration ar high
speed operation (6200 rpm).
23



Ignition Timing Control
System Description

The ignition timing is conirolled by the E.C.U. in order to maintain the best air-fuel ratio in response to
every running condition of the engine.

The ignition timing data is stored in the RCM (ocated in the E.C.U., in the form of the map shown below.

The E.C.U. detects information such as the injection pulse width and crank angle sensor signal which
varies every moment. Then responding to this information, ignition signals are transmitted to the power
fransistor.

e.g. N:1,800rpm, Tp: 1.50 m/sec

A°B.TD.C
In addition 1o this,
1. At starting
2. During warm-up

3. Atidle
4. Al low battery voltage
The ignition timing is revised by the E.C.U. according to the other data stored in the ROM.

TpA

{mfsec)

1.75 iy el
1.50 @ @ TA
Injection |
pulse 1'25} . & —0

width
100 __ — 9 —
0.75. P ®

-
| R

600 1,000 1,400 1,800 2,200

Engine speed (rpm}

The retard system controlled by the detonation sensor is designed only for emergencies. The basic
ignifiontiming is pre-programmed within the anti-knocking zone, even if recommended fuel is used under
high ambient temperatures. Consequently, the retard system does not operate under normal driving
conditions.

However, if engine knocking occurs, the detonation sensor monitors the condition and the signal is trans-
mitled {o the E.C.C.5. control unit. After receiving il, the control unit retards the ignition timing to avoid
a knocking condition.
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Idle Speed Control

System Description

This system automatically controls engine idle speed to aspecified level. Idle speed is controlled through
fine adjustment of the amounti of air which by-passes the throttle valve via the A A.C. valve. The A.A.C.
valve repeats ON/OFF operation according to the signal sent from the E.C.U. The crank angle sensor
detects the actual engine speed and sends a signa!l to the E.C.1U. The E.C.U. then controls the ON/OFF
time of the A.A.C. valve s0 that engine speed coincides with the target value memorised in ROM. The
target engine speed is the lowest at which the engine can operate steadily. The optimum value stored
in the ROM is determined by taking into consideration various engine conditions, such as warming up
during deceleration, fuel consumption, and engine load (electrical load).

E.G.R. (Exhaust Gas Recirculation) Control

System Description

A system is pravided which precisely cuts and conirols port vacuum applied to the E.G.R. valve to suit
engine operating conditions. This cut-and-control operation is accomplished through the E.G.U. When
the E.C.U. detects any of the following conditions, current flows through the solenoid valve in the E.G.R.
control vacuum line.

This causes the port vacuum to be discharged into the atmosphere so that the E.G.R. control valve re-
mains closed.

1. Low engine temperature

Engine start and high speed engine operation

Engine idling

Excessively high engine temperature

C.PU. malfunction of E.C.U. and crank angle sensor malfunction

AN SISl

Fuel Pump Control

System Description
To reduce power consumption, fuel pump relay ON-OFF operation controls the fuel pump as follows:

Fuel pump ON-OFF control

Ignition switch position Engine condition Fuel pump relay Fuel pump operation
o B Operates for a few seconds after ignition switch
Stopped ON — OFF turns ‘o “ON"
G Starting ON Operates
Hunning ON Operates

Acceleration Cut Control

System Description
The air conditioner is turned off for a few seconds during accelerating condition.
This system improves acceleration when air conditioner is used.
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FAIL-SAFE SYSTEM

C.PU. Maifunction of E.C.U. and Crank Angle Sensor Malfunction
INPUT/OUTPUT SIGNAL LINE

1 A I .
Crank angle sensor 20" signa i |
o, 2 Fuel injactors
—— 17 signal

— s 1 Start signal o
N S - ECCS|— —1 Power tranststor —‘

[ Ignition switch
- control

| Transmission gear posilion unit —»I—Fuel pump

AT contral unit f Neutral switch |

— — AAC. valve

Battery voltage
‘ Bancry | _— —_— —n

Outline

The fail—safe system makes engine starling possible if there is something malfunctioning in the
E.C.U’s C.PU. circuit, or if there is a disconnection or shortfopen circuit in the crank angle
sensor circuit. In former models, engine starting was impossible under the conditions men-
tioned above. But with the provisions provided in this back —up system, it is passible to start
the engine.

When the fail-safe system activates; i.e. if the E.C.U. detects a malfunction condition in the
C.PU. of E.C.U. or crank angle sensor circuit, the CHECK ENGINE LIGHT on the instrument
panel lights to warn the driver. When the crank angle sensor fails, a diagnostic code is lodged
in the computer memaory.

Fail—safe system activating condition when crank angle sensor is mal-
functioning

The fail—safe mode operation starts immediately after all of the following conditions have been
satisfied for several seconds.

1. Nopulse of 120° signal (reference signal) detected for several seconds, or 1° signal {position signal)
is equivalent to O rpm.

Ignition switch to START

Battery voltage is greater than 10 volts with ignition switch ON.

The neutral switch is ON, or the inhibitor switch is in the "P” or "N position.

When ignition switch is in START position batiery voltage is at least 1 volt lower than when ignition
switch is ON.

Fail—safe system activating condition when E.C.U. is malfunctioning

When the compuiing function of the E.C.U. is judged to be malfunctioning, the fail—safe system
activates.

M Rl NS
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Engine control, with fail—safe system, operates when E.C.U. or crank
angle sensor is malfunctioning

When the fail-safe system is operating, fuel injection, ignition timing/ fuel pump operation and
engine idle speed are controlled under certain limitations. The fuel injection timing is simulta-
neous when the crank angle sensor is malfunctioning.

The E.C.U. determines the fuél injection pulse timing from 4 sensors:

1. Ignition switch

2. Coolant temperature

3. Air flow meter

4. Throttle sensor

The ignition timing is determined by signals from the ignition switch, throttle sensor and alr flow
meter.

Cancellation of fail—safe system when E.C.U. or crank angle sensor is
malfunctioning
The fail—safe system i cancelled each time the ignition switch is turned OFF. The system is

reactivated if all of the above —mentioned activating conditions are satisfied after turning the
fgnition switch from OFF to ON.

Sensor Malfunctions
Air Fiow Meler

If the air flow meter output voltage is above or below the specified value, the E.C.U. senses an
air flow meter malfunction. The throttle sensor then substitutes the signal for the air flow meter.

Though the air flow meter is malfunctioning, it is passible to start and drive the vehicle. How-
ever, engine spead will not rise more than 3000 rpm in order to inform the driver of fail-safe
system operation,

Operation

Engine condition Starter switch Fail-safe system I Fail-safe functioning
Stopped ANY _bbes not operate —l» -

e ] | T - Engine will b;stan;tﬁjy a pre-determined injeclion
Seaihing o pulse by the E.C.U.

— — Operates . 4 i == Sz =

Runnin OFF Engine speed will not rise above 3000 rpm injection

g pulse is sequantial.

Engine Temperature Sensor

When engine temperature sensor output voltage is below aor above the specified value, water
temperature is fixed at the preset value as follows:

Operation
Condition Engine tempesature decided
J@aé ignition switch is turned aor Start - 20°0
* More than & minutes after ig?‘fion On or Start | 80°C o

20°C - 80°C

Except as shown above .
(Depends on the time)
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Throttle Sensor

When throttle sensor output voltage is below or above the specified value, throitle sensor output
is fixed at the preset value.

Detonation Sensor

When the output signal of the detonation sensar is abnormal, the E.C.U. judges it to be mal-
functioning. Whan the detonation sensor is malfunctioning, ignition timing will retard according
to operating conditions.
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Idle Speed/Ignition Timing and Mixture Ratio/Inspection
Preparation

e

Make sure that the following parts are in good order.
Battery

Ignition system

Engine oil and coolant levels

Fuses

E.C.U. S.M.J. harness canneclor

Vacuum hoses

Air intake system
{Oil filler cap, oil level gauge, etc.)

Fuel pressure

Engine compression

E.G.R. control valve operation
Throttle valve

On air conditioner equipped models, checks should be carried out while the air conditioner
is “OFF",

On autematic transmission equipped models, idle rpm, ignition timing and mixture ratic
checks should be carried out while shift lever is in “N" position.

When measuring “CO” percentage, insert probe more than 40 cm into tail pipe.
Turn off headlamps, heater blower, rear defogger.
Keep front wheels pointed straight ahead.

Make idle checks after the radiator fan has stopped.
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Overall Inspection Sequence

INSPECTION

)

Perform seff-diagnosis.

_,_ljapair of Replace.

l OK. N.G.
Check & Adijust ignition timing
Check & Adjust idle speed. ‘
N.G.
Check exhaust gas sensor [ Check exhaust gas sensor
function. harness.
OK. OK. NG. \—{

!

Check CO%

Check idle mixture ratio.

ox. | N.G.

Check emission control parts
and repair or replace if necessary.

NG, ok [~ |

L.

N.G.

Renpair or replace harness

Replace exhaust gas sensor.

_ |

J Check exhaust gas sensor
| function.

INSPECTION END
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Idle Speed/Timing and Mixture Ratio Checking Procedure

START

AFA
e

TEMP

Visually check the following:

* Air cleaner clogging

® Hoses and ducts for leaks

® E.G.R. control valve operation
* Electrical connactors

® Gasket

*® Throttle valve switch operation

Start engine and warm it up until water temperature indicator
peints to the middle of gauge.

Open bonnet and run engine at about 2,000 rpm for about
2 minutes under ng-load.

Perform E.C.C.5. seli-diagnosis.

0K NG,

RED and GREEN LE.D.'s

Repait ar replace components as necessary.

Dess engire run smeothly?

YES l NO

Clean injectors. ‘

l

Race engine lwo or three imes under no-load and run engine
for aboul one minutes at idle speed.

Check ignition liming with a timing light.

m{f[ 15" +2° BTD.G. (AT in "N" pasition)

OK. NG,

Adjust ignition timing by turning distributor afler loosaning bolt

which secires distributor.

31



®
i

Check idle spsed (AT in "'N™ positicm).

mﬂ 750+ 50 rpm

QK.

4; N.G.

{ Disconnect A A.C. valve sub-hamess connectar,

[AfT - in "N" position).

Adjust engine speed by turning idle speed adjusting screw

M/T:
AlT: 700 rpm

Reconnect A.A.C. valve sub-harness connector.

Run enging at about 2,000 rpm for about 2 minutes under
no—Iload.

>

N.G.

= Keep engine speed at 2,000 rpm and make sure that green
inspectionlamp goas ON and GFF more than 5 timses during 10
seconds.
@)
=
’ O.K.

[ Race sngine twa or three times under no-load and run angine
for about one minutes at idle speed.

o=

<}____::-ﬂ Set the diagnosis mode selector on E.C.UL to Made |l
s

]

N.G. Make sure lhat inspection lamps (red and green) go ON and
OFF for more than § imes simultanaously duning 10 seconds

i{Rater Page 34)

at 2,000 rpm under no-doad.

I
|

oK

END INSPECTION

32
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Exhaust gas sensor
hatnass connector

DISCONNECT

€ # &)

Check exhaust gas sensor harnass,
1. Turn off engine and diseonnect hattery ground cable.
2. Disconnert E.G.UL §.M.J. harness connactor from E.G.LJ.

3. Disconnect exhaust gas sensor harness connactor and
connect main harmess side terminal for exhaust gas sen-
sor lo ground with a jumper wire.

7 4. Check for conlinuity between terminal No, 12 of E.C.U.

/\/ §.M.J. harness connector and hody ground.
=1 Continuity  exists ...,
LN | a | CONNECTORH Continuity doas not exist ...
19 QK N.G.

[a]

Fﬂepair o1 replace harmess, j —_— T ™
DISCOMNFCT s

Connect S.0..J. harness conneclor to E.C.U. .

Engine temperature senscr
harness connectar

OISCOMMECT

= d l:l 1. Disconnect angine lemperature sensor harness connec |
L=y T tor.
<f\ 2. Connect a resistor (2.5 k52) between terminals of engine

ﬂ temperature sensor harness connector.

3. Disconnect a jumper wire connected lo exhaust gas sen-

; sOr harness connectar (main harness side). |
2.5 k&2 resistor

[ Connect a battery ground cable. start engine and warm it up

/\7 until water temperature indicator peinls to middle of gauge.

k. TEMP
1
S . e |
Race engine two or three times under no (oad, then run angine 1
atidle.

®

{Refer Page 31)
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{Refer Page 31)

| Check CO%

idle CO- 02 - 80 %

| After checking CO%

1. Disconnect the resistor from lerminals of engine tempera-
lure sensor harness connector.

2. Connect engine temperature sensor harnass connector
1o engjine temperature sensor.

NG, QK.
l, Repair or replace harmess, T
‘ Run engine at 2,000 rpm and make sure that green inspection OX. J
lamp on E.C.U. goes ON and OFF moye than & times during 10 —— - ?
‘ seconds.
I N.G.

Connect exhaust gas sensar harmess connector to exhaust gas | \
SENS0H. ‘

[ ; |
""|_Check tuel pressure regulator. L._

‘ Check air flow meter and its circuit.

4

Check injector and its cireuit. —I

Clean or replace if necessary. ] }
[ I T e T

Check engine temperature senser and it aircuit.

Check E.C.U. funclion * by substituting another known good
Bel L o — ‘_ —

* E.C.U. may bo the cause of a problemn, but Lhis is rarcly lhe caso.
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SELF-DIAGNOSIS — DESCRIPTION

The self-diagnosis is useful to diagnose malfunctions in major sensors and acluators of the E.G.C.S. sys-
tem. There are 5 modes in the seli-diagnosis system,

1.

How To Switch The Diagnostic Modes
1.
2.

Mode | (Exhaust gas sensor monltor)

During closed-loop operation:
The green inspection lamp turns ON when a lean condilion is detected and goes GFF under rich
condition.

During apen-loop operation:

The green inspection lamp remains OFF or ON.

Mode II (Mixture ratio feedback control monitor)
The green inspection lamp function is the same as Mode |

During Closed-loop operation:
The red inspection lamp turns ON and OFF simultaneously with the green inspection lamp when the
mixture ratio is controlled within the specified value.

During open-loop aperation;
The red inspection lamp remains ON or OFF,

Mode Il {Self—diagnosis system)

Curing this mode the number of both green and red L.E.D.’s flashes indicated the group to which
the malfunctioning part belongs.

Mode IV (Switches ON/OFF diagnostlc system)

During this mcde, the inspection lamps manitor the switch ON-OFF condition.
Soft idle switch

Start signal

Vehicie speed sensor

Mode V (Real-time diagnostic system)

It a malfunction is detected, the code will be disglayed immediately. That is, the condition at which
the malfunction occcurs can be found by abserving the inspection lamps during driving test.

Turn the ignition switch “ON".

Turn diagnostic mode selector to E.C.U. (fully clockwise}
and wait for inspection lamps to flash.

Count the number of flashes, and after the inspection
lamps have flashed the number of the required mode, im-
mediately turn diagnostic mode selector fully counter-

clockwise, N @

=

Flashing N times
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Memory Erasure

1.

When the ignition switch is turned off during diagnosis
in any mode and then turned on again (after power 1o
the E.C.U. has dropped completely), the diagnosis will
automatically return to Mode |.

If the baitery terminal is disconnected, the seli-diagno-
sis memory is erased.

After selecting Mode lll, Mode IV is selected. However,
if the diagnostic mode selector is kept turned fully
clockwise, it will continue to change in the order of
Mode I, I, 1lI, IV, V, ...etc and in this state the
stored memaory will not be erased.

This unit serves as an idle pm feedback control. When the
diagnostic mode selactor is turned within the “diagnostic
mode OFF"” range, a target engine speed can be selected.
Mark the original position of the selector before conducting
self-ciagnosis. Upan completion of seli-diagnosis, return
the selector to the previous position. Otherwise engine
speed may change before and after conducting self-diag-
nosis.

Check Engine Light

This vehicle has a check engine light on the instrument
panel. This light comes “ON” under the following condi-
tions:

When ignition switch is turned “ON" {for bulb check).
This check engine light always illuminates synchronously
with red L.E.D.
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Mode | — Exhaust Sensor

This made checks the exhaust gas sensor for proper functioning. The operation of the E.C.U. L.LED.in
this mode ditters with mixture ratio control conditions as follows:

Engine stopped Engine renning
Mode L.E.D. {Ignition switch
"ON" Open loop condition Closed loop condition
Green ON *Remains ON or OFF Blink
Mode | ® “ON" When the CHECK ENGINE LIGHT ITEMS are stored in
Red ON in the E.C.L.
® “OFF" Except for the above conditions

s

Maintains conditions just before switching to open loop

Exhaust Gas Sensor Function Check

if the number of L.E.D. blinks is less than that specified, replace the exhaust gas sensor.
If the L.E.D. does not blink, check exhaust gas sensor circuit.

Mode Il — Mixture ratio feedback control monitor

This mode checks, through the E.C.U. L.E.D,, optimum control of the mixture ratio. The operation of the
L.E.D., as shown below, differs with the control conditions of the mixture ratio (for exampie, richer or
leaner mixture ratios, etc., which are controlled by the E.C.U.).

Engine stopped Engine running
Mode LE.D. {Ignition switch
“ON™) Open loop condition Closed loop condition
Green ON *Remain ON or OFF Blinks

Compensating mixture ratio

s Between 5%
; are inan o More than
Modce || *Remains ON or OFF AR lean and 5% 5% lazn
Red OFF (synchronised with rich
green L.ED) Synchronised
OFF with green | Remains ON
L.E.D.

*1 Maintains conditions just before switching 1o open loop
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Mode IlIl — Self—diagnostic system

The E.C.U. constantly monitors the function of the sensors and actuators, regardless of ignition key posi-
tion. Ifa malfunction occurs, the information is stored in the E.C.U. and can be retrieved from the memory
by turning on the diagnostic mode selector, located on the side of the E.C.U. When activated, the mal-
function is indicated by flashing a red and a green L.E.D. (Light Emitting Diode), also located on the
E.C.U. Since all the self—diagnostic resulis are stored in the E.C.U.’s memory even intermittent malfunc-
tiocns can be diagnosed.

A malfunction is indicated by the number of both red and green L.E.D. flashes. First, the red L.E.D.
flashes and the green flashes follow. The red L.E.D. corresponds to units of ten and the green L.E.D.
corresponds to units of one. Forexample, when the red L.E.D. flashes once and the green L.E.D. flashes
twice, this signifies the number 12", showing that the air flow meter signal is malfunctioning. All prob-
lerns are classified by code number in this way.

®* When the engine fails to start, crank it two or more seconds before beginning self-
diagnosis.

®* Read out self—diagnostic results first and then erase the malfunction records which are
stored in the E.C.U. memory. If it is erased, the self—diagnosis function for intermittent
malfunctions will be lost.

Code No. Detected items
ah! Crank angle sensor circuit
12 Air flow meter circuit
13 B Engine ;Mperaturegeﬁsor cireul
- 14 ' Vehicle Speed Sensor . o
21 o Igniticn s_ignal missing in primary coil
3 ECU
- Exhaust Gas Sensor
34 Detonation Sensar
43 Threttle sensor circuit B
55 Nao malfunction in the above circuits

Any code No. except those mentioned above does not
indicate a result of a seff—diagnostic system.

Retention of Diagnostic Results

The diagnostic results will remain in E.C.U. memory until the starter is operated fifty times after a diagnos-
tic item has been judged to be malfunctioning. The diagnostic result will then be cancelied automatically.
If a diagnostic item which has been judged to be malfunctioning and stored in memory is again judged
10 be malfunctioning before the starter is operated fitty times, the second result will replace the previous
one. It will be stored in E.C.U. memaory until the starter is operated fifty times more.

AETENTION TERM GHART {Example)

STARTER OPERATING TIMES
100 150 200
H0 iMes
— —— -
CHANK ANGLE SEME0A LA A }
F 9 P
f— -
e s tmes o 1 o o

r  pzmrzzzz

FNGINE TEMPERATURE SENSOR /‘ rY
- -
40 times

I the same giagnostic tem is judged o bo 7
mat.netioning before the starter s oper [l ] Aetentan erm
ated fifty times, itw'| be starec inE.C.U
memoy Jnlil the starter is operated Hly b MaPunetion dewecting seint

times from this ponl 'n time.
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Self-Diagnostic Procedure

[ DIAGNOSIS START

Start engine and warm it up to normal engine
operating temperature |

(Drive vehicle for about 10 min)

l

Turn diagnostic mode selector on E C.U. fuliy
clockwise

-
: - e A
After the inspection larmps have flashed 3 times, " N}{;‘%\

turn diagnostic mode selector fully anti-clockwise

Mode Il
Y N.G. -
Make sure that inspection lamps are displaying w  Write down the malfunction-
Code No. 55 | ing Gode No.
1 — —

QK \
—.. Memory erasing procedure

s B e 2§ i S

Turn djagnosnc mode selector on £.C L fully clockwise

| Aher the inspection lamps have flashed 4 times, tum diagnostic mode selector on E.C.U.
fully counter clockwise

7{ Turn fgnition switch "OFF” ‘ Turn ignition switch “"OFF”

|_ EIEGNOSIS ENG B ] ‘ [ See decoding chart.

Mode [V

V =
Check malfunctioning parts —I
andfor perform real time
diagnasis systaminspection.
If malfunction part is found,
L repair or replace i,

CAUTION;

During display of a code number in self —diagnosis mode (Made IlI}, if another diagnos-
tic mode is to be performed, be sure to note the malfunction code number before
turning diagnostic mode selector on E.C.U. fully clockwise. When selecting an alterna-
tive, select the diagnosis mode after turning switch "OFF”. Otherwise, self—diagnosis
information in the E.C.U, memory will be lost.

Return the DIAGNOSTIC MODE selector tc the previous posltion.
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Mode IV — Switches ON/OFF diagnostic system

In switches ON/OFF diagnasis, ON/OFF operation of the following switches can be detected continuous-
ly.

®* Soft idle swiich

* Start signal

* Vehicle speed sensor

1. Soft idle switch & Starter signal
The switches ON/OFF status in mode IV is monitored by E.C.U. memory. When either switch is turned
from “ON" to “OFF” or “OFF" to “ON", the red L.E.D. on E.C.U. alternately comes on and goes off each
time switching is performed.

2. Vehicle speed sensor

The switches ON/OFF status in mode IV is monitored by E.C.U. memaory. The green L.E.D. on E.C.U.
remains off when vehicle speed is 20 km/h or below, and comes CN at higher speeds.

Procedure

)
( DIAGNDSIS START ) — —
\ o =
| Turnigniion switch "ON". ' : f\j(,-:@ 4
s l ; ],—’ LQ""

Turr diagnostic mode selector on E.C UL fully ciockwise,

i After the inspection lamps have flashed 4 times, tum ‘T)/\
T ; i 1i i ise. T s s
Q e W/Nke diagnostic mode selector tully counterclockwise, ) i |
e ] s
3 f

“-\J/l i
& ) s
‘ﬁﬁ b &‘ Make sure that the red inspection lamp goes "OFF"". ‘
l N.G. Made Iv ;

F'asiing 4 times

r:'."'-)'-‘-‘ 4 ; . -
REC- Make sure that the red inspection lamp goes "ON .
R ({\.‘ @}’ when depressing accelerator pedal. !4.._ Check throttle sensor circuit ‘
5 ,Q,j l 0.K
ﬂ\ ; ator pedal Make sure that the rod inspaction lamp goes "ON” " ) i I
[7 during turning ignition switch “START". Gk sl RionalEaT, .
. - 0K,
=) ;
START \ '\- ’ Liti the rear of the vahicle. i
Py L/ 9
: NG
Orive vehicle. Make sure that a green inspection lamp Check vehicle speed sensor Cir-
goes "ON” when vehicle specd is 20km/h or taster. cuit,
} ook
uum igritian switch "OFF™, J
o T
L DIAGNO SIS END
) T " o
CAUTION:

*  Fgr safety, do nol drive rear wheels at higher speed than required.
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Mode V — Real—time diagnostic system

in real-time diagnosis, if the foilowing ltems are judged to be working incorrectly, a maifunction will be

indicated immediately.

* Crank angle sensor (120° signal and 1° signal) output signal.

® |gnition signal

®* Air flow meter output signal

Cansequently, this diagnaosis very effectively determines whether the above systems cause the mal-
function, during the driving test. Compared with self-diagnosis, real-fime diagnosis is very sensitive
and can detect malfunctions instantly. However, items regarded as malfunctions in this diagnosis are

not stored in E.C.U. memory.
Procedure

DIAGNOSIS START

Start engine.

L Turn diagnostic mode selector on E.C U, kully

clockwise.
|

¥

Alter the inspection lamps have flashed 5 times,
turn diagnostic mode selector fully counter clock-
wise.

Waka sure that inspection lamps arc not flashing
for 5 min. when idling or raging.

/> Kﬁ%\

Flashing 5 t|rr|es|

S

N.G. ‘

Made V —‘

|

if fashing, caunt ro. of
flashes.

a.K.

¢

| Turn ignition switch “OFF"

bt —

Turn ignition switch “"OFF”
£

Reinstalt the E.C L. in plage

See decoding chart. 1

DIAGNOSIS END

CAUTION:

L

Perform real-time diagnosis ‘
system inspection.

Al malfunclion part is found,
ropair or replace it

In real-time diagnosis, pay attention to inspection lamp flashing, E.C.U. displays the malfunction

codes only once and does not memorise the inspection.

a1



Mode V — Real-time diagnostic system

CRANK ANGLE SENSOR
Unit : sec
| » The 1° or 120° signal is momentarily
RES e 3.2 32 3z | missing, or, multiple, momentary
o e B R noise signals enter. |
S | | | e
:I| ‘v: ON [ | o ‘
J | Malluncticn of crank
angle sensor circuit
S iae SN aar S e BN |
| N N I N B | |
1. 1 1 1 1. 4
‘ 6 L6 EE LE e e L REALTIME DIAGNOSTIC INSPECTION
AIR FLOW METER
| Unit : sec ‘

GREEN L.E.D. 32 3.2 a2 e Abnormal, mormentary increase in |
| _ -t - — —— air flow meter output signal |
‘ =i | ! '

L) ON | S e

£ ’ |
| e Malfunction of ajr

flow meter circuit

IGNITION SIGNAL

\
_

|
1‘ 18 | |
T % o L ms
V ‘ AEAL-TIME DIAGNQSTIC INSPECTION |
0.6 d
Unit : sec ‘

3.2

® Signal fram the primary igniton coil
momentarily drops off

Malfunction of igri-

GREEN L.E.D. 3.2 3.2
| o o P Fes
\\U( ‘ |

| =07 ON

g

|

| O o T |"
IIREEN
\:\TJ.'T}/J l,Ier
Wl \/
0.2 0.2

|
m—mﬂ I
ticn signal

1 ' y
| 1] \ — r
V/

\\‘ ,,f’ —

|
REALTIME DIAGNOSTIC INSPECTION
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AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

Self Warning Function

if an open or short circuit occurs in the A.8.C.D. circuit, the “"CRUISE” lamp will autornatically blink as
described below.

Warning tamp “"CRUISE”

Cause System operation —
Indlication How to cance! the indication

Open or short circuit in the
vacuum motor, release valve ]
or air valve. Turn cff the key switch cr the

g r 0.2sec.  A.5.C.D. main switch,

Open or short circuit in the The A.S5.C.D. system will be
A.S.C.D. contral unit. inoperative. The memaorized ON

F ; 7 vehicle speed will be can-
The A.S.C.D. main switch celed

turned ON with the A.S.C.D.

switch ON [Incorrect opera- OFF TE‘:? gﬁ the:fuab.D. maly
tion, the A.S.C.D. switch inap- J PR
erative {always ON

¢ ¥ 2 ™  025sec
Failure of the A.S.C.D. cancel The A.5.C.D. system will be
switch ar the stop lamp inoperative. the memarized luwrigcﬁﬁ the A.8.C.D. cancel
switch to operate. vehicle speed will remain, '

Schematic Diagram

IGNTION SWITCH (IR :
o 2w BATTERY
ASSC Z RJSL

AE.C.D. WMAIN SWITCH 7 [resereimnan |
g S 508 183183
OFF N ON H e 6 6
clol— = do od— ollallollo lollo
— T L= Loy ©
I STOP LAMP SWITTH
Q " INHIBITOR BWITGH
To lghting system : ; ‘% ) STy
W fo IWHIITOR RELAY T,
* -
1" [
1 AS.C.D. CANCEL SWITCH
ABC.D 8WTCH
COAET | RESUME | ACCELERATE _
210 ¢ ) R
5T .
B ¥
é —1 oz 12 AT CONTROL UNIT
j ) em— 4
g
13 g . TR
‘;\g :‘ @/“ [ vz g {@}—0 ‘ {Vacuum motar)
gi . Ik - e (A valel
§ b g 11— AN (Relnase valve)
GOMBINATION i 2
MLTLR -

3 SPEED) SEMSOR @ . Automatic transmission modsl
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MANUAL TRANSMISSION — FS5R30A

Major Features

1z

This transmission features double baulk ring synchronizers on 2nd and 3rd gears ta reduce shift con-
trol force.

2. Areverse synchronizer assembly has also been inhcorporated to prevent reverse gear from grating
upon selection.
Number of teath
Gear ratio
Main shaft Counter shaft
1st l 4,061 32 13
2nd | 2357 30 21
3rd | 1.490 28 31
FH 1.000 - -
O.0. 7’ 0.862 23 44
Reverse 4125 i 12
Drive - 20 33

Service Notes:

Ensure the procedure on transmission installation regarding tension and sealing are adhered 1 as
per the Workshop Manual.

Qil change intervals are recommended every 40,000 km/2 years (max.}
Clutch pedal free play 1—-15mm
Clutch pedal free height 203 — 213 mm

Baulk Ring Clearances

2nd and 3rd baulk ring Distance between rear surface of reverse cone
and reverse baulk ring
Unit: mm
—— QOuter baulk ring
3]
Reverse cone
'y
A i t Y
-1 ——1 Heverse baulk ringX
{nmer baulk ring
N Synthronizer cone
Dimensicn Standard Wear limit Standard | Wear limit
A 0.6 — 1.1 | )
0.2 Dimension A" -0.1tp0.35 07
B 0.7 -09
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AUTOMATIC TRANSMISSION — RE4R0O1A

Major Features

Electronically contralled shift pattern.

Self diagnosis available.

Two drive modes available.

Lock-up available on D3 (O/D cancel) and D,.

Reguires “Nissan Matic D" transmission fluid for correct operation.
No periodic maintenance is required.

Dyl £ D

Electrenic Operation

The RE series transmission features 5 solenoids to control all forward gear change points,
lock—up tarque converter operation, overrun cluich operation and line pressure.

There are two driving modes available via selection of a dash mounted switch:

Auto Mode - shift points occur at lower vehicle Power/  O/D Throtile
speeds and smaller throttle open- AL CEGEL  RaRSEr
ing. Most effective use is on high- ‘
way (cruising).

Fower Mode —  shift points accur at higher ve- Autg control unft
hicle speeds and wider thrattle
openings. Most effective for tow- {Mode selecticn)
ing, quick acceleration and uphill
driving, etc. __T

Note: —~ In this mode the “Power” light will illuminate.

Vehicle Saleneid

— Dy is still available if required. speed contrel

Together with the ahave, an overdrive cancel switch enables the driver to prevent Dy operation
whatever rnode is selected. Lock—up is then available in Dj.

Vehicle speed when performing and releasing lock-up

‘ | Vehicle speed km/h
Throttie 0.D. switch :
position ‘ {Shift range) L?ck-:p Lo(;::—Fup
|| ON
ON
‘ 150 - 160 145-155
o |
Full throttle l__OF— S ]| S I LA
F
| @3-101 86 - 94
B3]
| = _,| oy g || Emmems
97 - 107 83 - 97
[D4]
Half throttle -~ - _0 F___li e s
F
l’ 76 - 84 71-79
D) |
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A/T Electrical Parts Location

~ 0.D. OFF indicator

Revolution
SBnsor

e s

AT control unit

Y

T T .

4 B -

T e .,

...

o ’l 1 T [N
11— Overdrive switeh
N N o

»"_}—/’ % 'l/_\-‘

,. \
&
o A

¢

7 '
T/ S
Nz —7 “T\S\

-Kickdown switch
L

Line pressure solenoid—\ 5

: = -
Eragay DG %
[Control valve 2o A m=asd
upper body!

{ - Shift solenoid B Lock-up  Flyuid
\ - Shift solenpid & 50187 remperature
] il

L [ i Overrun
asl | cuen

tContral valve -
lower body}

! Sensor-1
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A/T Electrical Parts Location — Engine Compartment

-Inhibiter SW1tch
hErﬂESS Con nector
‘

\
\\&%\ /

L Revolution sensor harness connector

, £, ///@/ /-Dé) ):,7\\// ‘/;_1_1,1-{:{;,‘;\‘
// "/& T;’ Ing resistor 7 B v

ThroulsI SENSOr and
- throttle valve switch < -{ /

e swnch and full throttle switchl ( ,
T AL AL L_lﬂ_,{ A / !
Il EYA W
gy
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SELF DIAGNOSIS

A selt diagnostic procedure has been incorporated within the E.C.U. to enable technicians easier
diagnosis/repair of the automatic electronic system.

Due to the reliance on electronics for transmission operation a fail —safe system is also incorpo-
rates within the control unit. This system allows for limited operation of the transmission while
enabling the vehicle to be driven salely. The power shift indicator lamp will indicate whether an
electrical malfunction has been recorded.

FAIL—-SAFE CONTROL
Shift Solenoids "A” and "B"

If a maltunction occurs in either solenoid circuit, {as solenoid switching is performed by the
cantrol unit, the solenoid will turn "off” due to a circuit failure), the control unit will turn the other
solenoid off.

Under this condition with both solenoids off, and the selector lever in the "B” or 2 range, the
transmission is locked in 3rd gear. Additionally, when the selector lever is in the 1 range, the
transmission will be locked in 2nd gear.

Line Pressure Sclencid

I a malfunction occurs in the line pressure solenoid circuit, the sclenoid drain will remain
closed, this causing line pressure to increase to maximum.

Lock—up Solenoid

It a malfunclion occurs in the lock~up solenoid circuit, the solenoid drain will remain closed
preventing torque converter lock—up operation.

Overrun Clutch Solenold

If a malfunclion occurs in the overrun clulch solenoid, the salenoid drain will remain open, thus
activating overrun cluich operation.

Note: This will allow engine braking on deceleration in all gears.
Vehicle Speed Sensor andfor Revolution Sensor

The vehicle speed sensor and revolution sensor inputs are used in parallel. Should one sensor
fail, carrect operation will still be maintained from the other sensor information.

If, however, bath sensors fail, the transmission will not shift out of first gear. An exception of
this is, if bath sensaors fail whilst driving in other that 1st gear. Under this condition, the
transmission will shift to 3rd gear and stay there until such time that the ignition is switched off.
When the vehicle is subsaquently cperated again, it will not shift out of 1st gear as above.
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Throttle Sensor

The control unit substitutes information from the throttle switch idle and full throttle contacts and
the kickdown switch to perform the following control functions.

*  When the idle cantacts are closed, line pressure is reduced to a minimum.

*  When the full throttle contacts are closed, line pressure is increased to a maximum.

+  When the kickdown switch contacts are closed, the contral unit judges the throtile to be wide open.
Inhibitor Switch

If two or more inhibitor switch signals are received by the control unit at any one lime, the
control unit will assume the selector lever to be positioned in the following order of priority,
reading from the left:

D>N>R=>23>1
> = Priority Over
e.g. 1) If D and R signals are received, the control unit will assume D position.

2) If R and 2 are received, the control unit will assume R pasition.
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TRANSFER UNIT

Specificalions

Transter model TX10A
High 1.000
Giear ratio
Low 2.020
Main gear 29
Lew gear a7
High 38
Number of teeth Counter gear
Low 24
Front drive sprocket 41
Front drive shaft 41
Oil capacity Litres 2.2

Service Notes
— The Marse chain requires no periodic retensioning.
— Qil change is recommended every 40,000 km/2 years (Max.).

— QOil specification is Nissan Matic D. If unavailable the use of an appropriate gear ol will not cause
adverse driveability problems.

DIFFERENTIALS

— Front differential — R200A.
— Rear differential — H233B.

Service Notes

— Oil change recommended at 40,000 km/2 Years (Max.).
— Ensure rear differential topped/refilled with a compatible L.5.0. oil.
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BRAKE SYSTEM

1. Front rotor size — & 277x26 {mm)
2. Dual piston callipers used — CL28VD
3. Vacuum boaoster
Upgraded from 9" normal to 7 & 8" tandem
Upgraded from 5 X pedal effort to 8 X pedal effort
4. Rear drum brakes and handbrake remain unchanged

Service Notes

- Min. recommended brake fluid DOT 3

— Recommended brake tluid change — 40,000 km/2Years (Max.)

— Handbrake adjustment : 7 — @ notches

— Number of notches when warning light switch comes on : 2 notches
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ADJUSTABLE SHOCK ABSORBERS

The Ti Pathtinder is fitted with adjustable shock absorbers. Depending on road conditions the driver may
select via a switch between SPORT or TOURING. This will vary the crifice size of the valving within the

shock absorber, thereby increasing or decreasing its dampening action.

/Ad]uslable shock absorber

{Non-disassembly}

Schematic Diagram

IGNTTIEON RELAY

NEUTRAL

—
O..
Ry

,_—_i\ =

—

IGNITION BWITCH
ON or START

.|f—‘

‘ ‘ ‘ 0| TousiNG

SHOCK RESCORBER
SELECT SWITCH

CIRGUIT BREAKER
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*—- Bulect switch

FRONT SHOCK
ABSORBER RA.H.

FRONT SHOCK
ABSORBER L.H.

REAR SHOCK
ABSCORBER R.H.

REAR SHOCK
ABSORBER L.H,



Shock Absorber Check
[Method A]

Attach a suitable tool to the shock absorber. Check operating
sound of the actuator when the select switch is moved from one
pasition {SPORT) to the other (TOCURING) and vice versa.

[Method B]

1. Compress the shock absorber as much as possible.
2. Applybatteryvoltage acrossterminals { (3] and [*] , 3] and

) of the shock absorber.

3. Check it speed varies with expansion of the shock ab-

sorber when switching to A side and B side.

If speed changes, the actuator is functioning properly. (In
other words, oil passages in the shock absorber are prop-

erly switched by the actuator.)

L

SPORT “TOURING
Battery
Specifications
Wagon
Apolied modei —l
| Ti for Australia
Shock absorber type ' Standard Adjustable -
Damnping force ] \
T Sport
[AL 0.3 mfsec.] N () curing po
Expansion 2,501 — 3,285 | 2491 -32905 B T 2872 -3933
(562 — 739) . (560 — 741} (668 — &84}
Compression 883 — 1,275 T 716 - ‘E]ég_ o B _1,_33_47‘!3_03-
- | (198 — 287) (161 — 240) (300 — 428)
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NOTES



