QUICK REFERENGE GCHART : M30

[ENGINE TUNE-UP DATA Ul

REAR WHEEL ALIGNMENT (Unladen) i}

CO% at idle

Idle mixture screw is preset and
sealed at factory.

Drive belt deflection (Cold) mm (in) Used belt deflection Deflecti ¢
o
Limit Deflection after new belt
adjustment
Alternator 12 7.5-85 65-75
(0.47) |(0.295 - 0.335) (0.256 - 0.295)
Air conditioner compressor 14 9-10 8-9
P (055) | (0.35-0.39) (0.31-0.35)
Power steering oil pum 20 14-16 12-14
9 off pume (0.79) | (0.55-0.63) (0.47 - 0.55)
Applied pressed force N (kg, Ib) 98 (10, 22)

Radiator cap relief pressure kPa (kg/cm?, psi)

78-98(0.8-1.0,11-14)

Cooling system'leakage testing pressure
kPa (kg/cm?, psi)

98 (1.0, 14)

Standard

1,196 (12.2, 173)/300

Compression pressure

kPa (kg/cm?, psi)/rpm Minimum

883 (9.0, 128)/300

Engine model VG30E Camber degree —1°5 10 20"
Firing order 1-2-3-45-6 mm (in) 0.2-4.2 (0.008 - 0.165)
Total toe-out
A/T degree 1°-22°
+
Idle speed MmN position] 80050
Ignition timing (B.T.D.C. at idle speed) 15°+2°

Unit: mm (in)

Front brake

Pad wear limit 2.0 (0.079)

Rotor repair limit 20.0 (0.787)
Rear brake

Pad wear limit 2.0 (0.079)

Rotor repair limit 9.0 (0.354)

Pedal free height

199 - 209 (7.83 - 8.23)

Pedal depressed height*1

110 (4.33) or more

Parking brake

Type (Standard)

PFR6B-11

Spark plug

Gap  mm (in)

1.0-1.1(0.039-0.043)

| FRONT WHEEL ALIGNMENT (Unladen®)

Number of notches*2

*1  Under force of 490 N (50 kg, 110 Ib) with engine running

*2 At pulling force: 196 N (20 kg, 44 Ib)

Camber degree —35' to 65° Unit Liter US measure
Caster degree 3°55' - 5°25' Fuel tank 65 17-1/8 gal
Kingpin inclination degree 11°55' - 13°25° Coolant (With reservoir tank) 9.15 9-5/8 qt
. mm (in) —1to 1 (-0.04 to 0.04) With oil filter 44 4-5/8 qt
Total toe-in " Engine
degree —5'to 5 Without oil filter 4.0 4-1/4 qt
Wheel turning angle (Full turn) degree Transmission A/T 8.3 8-3/4 qt
Inside 40°30" - 44°30° - -
- Final drive 1.3 2-3/4 pt
Outside LRl Power steering system 09 1qt
* Fuel, radiator coolant and engine oil full. Compressor oil 0.20 6.8 fl 0z
Spare tire, jack, hand tools and mats in designated positions. Air conditioning system - .
Refrigerant 09-1.0kg 1.98-2.211b
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FOREWORD

This manual contains maintenance and repair procedures for the 1990
INFINITI M30.

In order to assure your safety and the efficient functioning of the
vehicle, this manual should be read thoroughly. It is especially
important that the PRECAUTIONS in the Gl section be completely
understood before starting any repair task.

All information in this manual is based on the latest product informa-
tion at the time of publication. The right is reserved to make changes
in specifications and methods at any time without notice.

IMPORTANT SAFETY NOTIGE

The proper performance of service is essential for both the safety of
the technician and the efficient functioning of the vehicle.

The service methods in this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician
and the tools and parts available. Accordingly, anyone using service
procedures, tools or parts which are not specifically recommended by
INFINITI must first completely satisfy himself that neither his safety nor
the vehicle’s safety will be jeopardized by the service method selected.

o0 NISSAN MOTOR CO, LTD.

Overseas Service Department
Tokyo, Japan



GENERAL INFORMATION

SECTION G l

GONTENTS

PRECAUTIONS .ottt ettt s e s staa e e s ab e e e e e e s bbb aas e e e e s sa bbb b e e e e s s nbeneae s, Gl- 2
HOW TO USE THIS MANUAL .ttt Gl- 5
HOW TO READ WIRING DIAGRAMS ...ttt Gl- 7
HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES ........cccociiiiiii e Gl-11
CONSULT CHECKING SYSTEM ....ooiiiiiiiiiie ittt ra et Gl-15
IDENTIFICATION INFORMATION ..ot Gl-17
LIFTING POINTS AND TOW TRUCK TOWING .......oocoiiiiiiiiiiiieiiie e Gl-21

TIGHTENING TORQUE OF STANDARD BOLTS ....coiiiiiiiiiiiiiiecci e Gl-24




PRECAUTIONS

"SGI646

A~
P

SGl285

SGI231

Observe the following precautions to ensure safe and proper
servicing. These precautions are not described in each individ-
ual section.

Precautions for Supplemental Restraint System
“AIR BAG”

This model has a Supplemental Restraint System "‘Air Bag’’, to
help reduce the risk or severity of injury to the driver in a frontal
collision. The Supplemental Restraint System consists of an air
bag (located in the center of the steering wheel), five sensors,
a control unit, warning lamp, wiring harness and spiral cable.
Information necessary to service the system safely is included
in the BF section of this Service Manual.

WARNING:

To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, all maintenance must be performed by an autho-
rized INFINITI dealer.

Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury caused
by unintentional activation of the system.

All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation. Do not use electrical
test equipment on these circuits.

General Precautions

1.

Do not operate the engine for an extended period of time
without proper exhaust ventilation.

Keep the work area well ventilated and free of any inflam-
mable materials. Special care should be taken when han-
dling any inflammable or poisonous materials, such as
gasoline, refrigerant gas, etc. When working in a pit or
other enclosed area, be sure to properly ventilate the area
before working with hazardous materials.

Do not smoke while working on the vehicle.

Before jacking up the vehicle, apply wheel chocks or other
tire blocks to the wheels to prevent the vehicle from
moving. After jacking up the vehicle, support the vehicle
weight with safety stands at the points designated for
proper lifting and towing before working on the vehicle.
These operations should be done on a level surface.
When removing a heavy component such as the engine or
transaxle/transmission, be careful not to lose your balance
and drop them. Also, do not allow them to strike adjacent
parts, especially the brake tubes and master cylinder.
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PRECAUTIONS

SGI232

SGI233

Seat cover

Fender cover

SGI234

General Precautions (Cont’d)

4.

10.

11.

12.

13.
14.

15.

16.

17.

Before starting repairs which do not require battery power,
always turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidental short
circuit.

To prevent serious burns, avoid contact with hot metal parts
such as the radiator, exhaust manifold, tail pipe and muf-
fler. Do not remove the radiator cap when the engine is hot.

Before servicing the vehicle, protect fenders, upholstery
and carpeting with appropriate covers.

Take caution that keys, buckles or buttons on your person
do not scratch the paint.

Clean all disassembled parts in the designated liquid or
solvent prior to inspection or assembly.

Replace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, etc. with new ones.
Replace inner and outer races of tapered roller bearings
and needle bearings as a set.

Arrange the disassembled parts in accordance with their
assembled locations and sequence.

Do not touch the terminals of electrical components which
use microcomputers (such as electronic control units).
Static electricity may damage internal electronic compo-
nents.

After disconnecting vacuum or air hoses, attach a tag to
indicate the proper connection.

Use only the lubricants specified in MA section.

Use approved bonding agent, sealants or their equivalents
when required.

Use tools and recommended special tools where specified
for safe and efficient service repairs.

When repairing the fuel, oil, water, vacuum or exhaust
systems, check all affected lines for leaks.

Dispose of drained oil or the solvent used for cleaning parts
in an appropriate manner.
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PRECAUTIONS

Precautions for E.F.l. or E.C.C.S. Engine

1. Before connecting or disconnecting E.F.l. or E.C.C.S. har-
ness connector to or from any E.F.l. or E.C.C.S. control unit,
be sure to turn the ignition switch to the “OFF’’ position and
disconnect the negative battery terminal.

Otherwise, there may be damage to control unit.

2. Before disconnecting pressurized fuel line from fuel pump
to injectors, be sure to release fuel pressure to eliminate
danger.

3. Be careful not to jar components such as control unit and
air flow meter.

Precautions for Catalyst

If a large amount of unburned fuel flows into the converter, the

converter temperature will be excessively high. To prevent this,

follow the procedure below:

1. Use unleaded gasoline only. Leaded gasoline will seriously
damage the catalytic converter.

2. When checking for ignition spark or measuring engine
compression, make tests quickly and only when necessary.

3. Do notrun engine when the fuel tank level is low, otherwise

the engine may misfire causing damage to the converter.

Do not place the vehicle on inflammable material. Keep

Clean floor

SGi290 4

inflammable material off the exhaust pipe.

Precautions for Fuel

Use unleaded gasoline with an octane rating of at least 87 AKI
(Anti-Knock Index) number (research octane number 91). ,
For improved vehicle performance, the use of unleaded gaso-
line with an octane rating of at least 91 AKI number (RON 96) is
recommended.
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HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX, a black tab (e.g.[ZJ) is provided on the first page. You can quickly find
the first page of each section by mating it to the section’s black tab.

2. THE CONTENTS are listed on the first page of each section.

3. THE TITLE is indicated on the upper portion of each page and shows the part or system.

4. THE PAGE NUMBER of each section consists of two letters which designate the particular section and
a number (e.g. “BR-5").

5. THE LARGE ILLUSTRATIONS are exploded views (See below.) and contain tightening torques,
lubrication points and other information necessary to perform repairs.
The illustrations should be used in reference to service matters only. When ordering parts, refer to
the appropriate PARTS CATALOG.

Example
Pad retainer
{Upper side) f Jﬂ 54-64 (5.5 - 6.5, 40 - 47)

Main pin
to sliding portion
Pad retainer

Inner shim Copper
washer
4 [17-20(1.7-20,12-14)
e A
{Lower side) i ?
)
T

(]
W [
N
/
Outer shim

Torque "

member Pin boot

A

=

e

[O) 7-9(0.7-09,5.1-6.6)
Pin bolt
[q 22-31(2.2-3.2, 16 - 23)

%, Brake hose
\ﬁ Air bleeder

Pad Cylinder body
Dust seal oaeal
Piston E

[O): N-m (kg-m, ft-ib)

SBR364A

6. THE SMALL ILLUSTRATIONS show the important steps such as inspection, use of special tools,
knacks of work and hidden or tricky steps which are not shown in the previous large illustrations.
Assembly, inspection and adjustment procedures for complicated units such as the automatic
transaxle or transmission, etc. are presented in a step-by-step format where necessary.

7. The following SYMBOLS AND ABBREVIATIONS are used:

. Select with proper thickness.
. Adjustment is required.

& : Tightening torque S.D.S. . Service Data and Specifications
: Should be lubricated with grease. Un- L.H. . Left-Hand
Iri:?\doége;ﬁ:zep:xr:'?)lc?:éeg;eissz recom- AIT . Automatic Transaxle/Transmission
. Should be lubricated with oil. Tool ~: Special Service Tools .
. Sealing point A.T.F. : Automatic Transmission Fluid
® : Checking point D, . Drive range 1st gear
¢9 : Always replace after every disassem- D, : Drive range 2nd gear
bly. D, . Drive range 3rd gear
E2® : Apply petroleum jelly. D, : Drive range 4th gear
. Apply AT.F. 0.D. : Overdrive
*
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HOW TO USE THIS MANUAL

The UNITS given in this manual are primarily expressed as S| UNITS (International System of Unit),
and alternately expressed in the metric system and in the yard/pound system.
“Example”’
Tightening torque:
59 - 78 N-m (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)
TROUBLE DIAGNOSES are included in sections dealing with complicated components.

. SERVICE DATA AND SPECIFICATIONS are contained at the end of each section for quick reference

of data.

. The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal

injury and/or damage to some part of the vehicle.

WARNING indicates the possibility of personal injury if instructions are not followed.
CAUTION indicates the possibility of component damage if instructions are not followed.
BOLD TYPED STATEMENTS except WARNING and CAUTION give you helpful information.
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HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below:

Example

BRANCH
M/T model

O

L.

8—§
A/T model

L e

™ : M/T model
@ : A/T model

'

ABBREVIATIONS

sl)
@]

CONNECTOR

This shows that these connectors are

white 6 terminal connectors.

r

POWER SUPPLY

o This shows the igni-
tion switch position
in which the system
can be operated.

® See POWER SUPPLY
ROUTING in EL
section for the detailed
wiring diagram.

L »

IGNITION SWITCH

SWITCH
This shows that conti-

I: Instrument M:

L harness

Main harness y

ACC or ON nuity exists between
terminals (1) and (3),
FUSE when the switch is
BLOCK turned to ON position.
>
L ~ oFF| ON /
) & | BE 1 0
. (White) | E 2 T
-G 1 L L— 3 [e)
e ‘
81 -8 \ SWITCH
R @ é )
T WIRE COLOR CODING )
BO;Y B  =Black BR = Brown
[ LOCATION NUMBER ) crounp |W =White OR = Orange
This number shows where the R =Red P =Pink
connector is located. See G =Green PU  =Purple
HARNESS LAYOUT in EL L =Blue GY =Gray
section. The number is Y = Yellow SB = Sky Blue
identical with the one in LG = Light Green
HARNESS LAlYOUT- When the wire color is striped, the base
color is given first, followed by the stripe
@ color as shown below:
! % | Example: L/W = Blue with White Stripe )

SGI543
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HOW TO READ WIRING DIAGRAMS

Normally open

—h\ -0 o-

Normally closed

— P———— —
SEL764E
Example
13 1
2| 4
Connector symbol 2 3
Ve
s 4
Connector
SGI362
Example
Male terminal
T
<IN
— Guide ——
ﬁ_
Connector

Connector symbol

Female terminal

-

Connector

5

—— Guide ——

Connector symbol

SGI363

SWITCH POSITIONS

Wiring diagram switches are shown with the vehicle in the
following condition.

e Ignition switch “OFF’’.

e Doors, hood and trunk lid/back door closed.

e Pedals are not depressed and parking brake is released.

CONNECTOR SYMBOLS

e All connector symbols in wiring diagrams are shown from
the terminal side.

e Male and female terminals
Connector guides for male terminals are shown in black
and female terminals in white in wiring diagrams.
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HOW TO READ WIRING DIAGRAMS

MULTIPLE SWITCH

The continuity of the multiple switch is identified in the switch
chart in wiring diagrams.

Example
WIPER SWITCH
OFF|INT|LOJHI|WASH Continuity circuit of wiper switch
1 SWITCH POSITION CONTINUITY CIRCUIT
—B/Y— 2 OFF 3.4
—-R—@[ﬂ ©) ©)[e) Q@ INT 3-4,5.6
—ws—{B|E 1/s] [4]O]O Lo 3-6
—uy—C @ @ 2 5 Q Hi 2-6
-_B ® O WASH 1.6
Y

Example: Wiper switch in LO position
Continuity circuit: Red wire — (&) terminal — (3) terminal — Wiper switch (@ — @:
LO) — (6 terminal — (F) terminal — Black wire

SGI365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)

e The "S.M.J.” indicated in wiring diagrams is shown in a
simplified form. The terminal arrangement should therefore
be referred to in the foldout at the end of the Service
Manual.

e The foldout should be spread to read the entire wiring
diagram.

Example
STARTING SYSTEM STARTING SYSTEM SUPER MULTIPLE JUNCTION (S.M.J.)
Wi'ing Diagram Terminal Arrangement
:’ Check
TYIAAIDI
R EECER
y T :l e ene
R K Q | hshs) @]u 5|
4
Check a7 : :: :
#. o—faroksl .
A—ferdi g :l k
B8 - DO 48R
Iy ]

Super Multiple Junction

(Main harness) (Instrument harness)

 n (S.M.J.)
) I———L—s
L]
S arlgifci|o1[er]F1]Ga G1|F1]e1| D1 [c1[B1[AN
Refer to last page A2[B2[C2 D2 E2|F2|G2 IG 2|F2|E 2 02 C2|B2]|A2
(Foldout page). A3B3|C3—E3|F3|G3 G3|F3|E3 C3|83|A3
A4lB4 F4
s R B1 L— G4 G4|F4 B4|as
' ' AS B 5 F51G5 G5|F5 BS5|A5
be ] DO BR 4 A6[B 6 O F6|G6 G6[F6 B6|A6
(Main harness) (Instrument IA7|B 7 F71G7 G7IF7 B7|A7
harness) asle sjcal—eslFejcs Gelralesf cslss|as
Aslgolcol__lE9[FoiGo Gorole ol {colso|ag)
role olco|og [eo]Folcol Golroleo| op [colBolac)
5 BR—

SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

AExampIe

SG1561

INSPECTION START

4

CHECK POWER SUPPLY.

1) Turn ignition switch "ON*".

2) Check voltage between termi-
nal(p) and ground.

Y’ Battery voltage should exist.

N.G

Check the following items.

1) Harness continuity between
crank angle sensor and bat-
tery

2) E.C.C.S. relay-1 (See page EF

——

\

& EC-106.)
3) “BR” fusible link
4) Power source for E.C.U.
(See page EF & EC-104.)
5) Ignition switch

O.K.

A4

CHECK GROUND CIRCUIT.

1) Turn ignition switch “"OFF*".

2) Disconnect crank angle sen-
sor harness connector.

3) Check resistance between
terminal@ and ground.
Resistance:

N.G. | Check the following items.

1) Harness continuity between
crank angle sensor and
ground

2) Ground circuit for E.C.U.
(See page EF &EC-104.)

v

Approximately 0Q

lO.K.

NOTICE

The flow chart indicates work procedures required to diagnose
problems effectively. Observe the following instructions before
diagnosing.

1)

2)

3)

4)

5)
6)

7)

Use the flow chart after locating probable causes of a
problem following the ‘“Preliminary Check’ or the
“Symptom Chart”.

After repairs, re-check that the problem has been com-
pletely eliminated. '
Refer to Component Parts Location and Harness Layout for
the Systems described in each section for identification/lo-
cation of components and harness connectors.

Refer to the Circuit Diagram for Quick Pinpoint Check.

If you must perform circuit continuity between harness
connectors more detail, such as in case of sub-harness is
used, refer to Wiring Diagram and Harness Layout in EL
section for identification of harness connectors.

When checking circuit continuity, ignition switch should be
“OFF”.

Before checking voltage at connectors, check battery volt-
age.

After accomplishing the Diagnostic Procedures and Electri-
cal Components Inspection, make sure that all harness
connectors are reconnected as it was.
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

HOW TO FOLLOW THIS FLOW CHART

(1]

Work and diagnostic procedure

Start to diagnose a problem using procedures indicated in
enclosed blocks, as shown in the following example.

|

CHECK POWER SUPPLY. <«— Check item being performed.
1) Turn ignition switch “ON”’.
2) Check voltage between termi-
nal @ and ground.
Battery voltage should exist.

Procedure, steps or
measurement results

O.K.

Measurement results

Required results are indicated in bold type in the corre-
sponding block, as shown below:
These have the following meanings:
Battery voltage — 11 - 14V or approximately 12V
Voltage: Approximately OV — Less than 1V

Cross reference of work symbols in the text and
illustrations

lllustrations are provided as visual aids for work proce-
dures. For example, symbol I indicated in the left upper
portion of each illustration corresponds with the symbol in
the flow chart for easy identification. More precisely, the
procedure under the “CHECK POWER SUPPLY" outlined
previously is indicated by an illustration IN.

Symbols used in illustrations

Symbols included in illustrations refer to measurements or
procedures. Before diagnosing a problem, familiarize your-
self with each symbol.

Gl-12



HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Example
View from terminal side

e
{' Connector

View from harness side

-4

Connector

Connector symbol

[=]

i

Direction

ingle line

mark

Connector symbol

s

1)

I L1

L1

Double lines

Direction

mark

SGI364

Direction mark

A direction mark is shown to clarify the side of connector
(terminal side or harness side).

Direction marks are mainly used in the illustrations indicating
terminal inspection.

.“;
:  View from terminal side ... T.S.

e All connector symbols shown from the terminal side are
enclosed by a single line.

% :  View from harness side ... H.S.

e All connector symbols shown from the harness side are
enclosed by a double line.

Gl-13



HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Check after connecting the
connector to be measured.

Procedure with CONSULT

Symbol Symbol explanation Symbol Symbol explanation
DISCONNECT . .
Check after disconnecting the A] Current should be measured with
connector to be measured. g an ammeter.
CONNECT

Insert key into ignition switch.

Procedure without CONSULT

Remove key from ignition switch.

A/C switch is “"OFF".

Turn ignition switch to “OFF"
position.

A/C switch is “ON".

Turn ignition switch to “ON"
position.

Fan switch is “ON". (At any posi-
tion except for “'OFF" position)

Turn ignition switch to “"START"
position.

Turn ignition switch from "“OFF" to
“ACC" position.

Fan switch is “"OFF".

Turn ignition switch from “ACC" to
“OFF" position.

Apply battery voltage directly to
components.

Turn ignition switch from “OFF" to
“ON" position.

Drive vehicle.

Turn ignition switch from “ON" to
“OFF” position.

Disconnect battery negative cable.

o
@

Do not start engine, or check
with engine stopped.

Depress brake pedal.

>
4=

Start engine, or check with engine
running.

Release brake pedal.

Apply parking brake.

Depress accelerator pedal.

K K-

Release parking brake.

Release accelerator pedal.

Check after engine is warmed up
sufficiently.

@
®

Voltage should be measured with a
voltmeter.

56

Circuit resistance should be
measured with an ohmmeter.

Pin terminal check for S M.J.
type E.C.U. and A/T control
unit connectors.

For details regarding the
terminal arrangement, refer
to the foldout page.

nu:ramnn
1s]s 1 _bo[:)i2j

L@f
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CONSULT CHECKING SYSTEM

Outside View

Power ON switch Diagnostic connector

Power OFF switch Voltage probe

Printer
Pulse probe

Battery pack

J

Touch screen

Program card J

Function keys

SGI619
System Application
System .
Diagnostic mode E.C.CS. AT Air bag
Work support X — —
Self-diagnostic results x X x
Data monitor X X —
Active test X — —
E.C.U. part number x x —

x : Applicable
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CONSULT CHECKING SYSTEM

Function

Diagnostic mode

Function

Work support

This mode enables a technician to adjust
some devices faster and more accurately
by following the indications on CONSULT.

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Output data in the control unit can be
read.

Active test

Mode in which CONSULT drives some ac-
tuators apart from the control units and
also shifts some parameters in a specified
range.

E.C.U. part number

E.C.U. part number can be read.

Checking Equipment

Tool name

Description

NISSAN CONSULT kit
® CONSULT unit
and accessories
@ Program card
® Operation manuals
@® Binder
® carrying case
® Thermal paper (Rolls)

When ordering the above equipment, contact your INFINITI distributor.
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IDENTIFICATION INFORMATION

Model Variation

. ial car-
Body Destination Grade Model Engine Transmission lefererri'n(t;ra car
Non- Base HL-GAEU
California STD HL-GAEUW
Coupe VG30E RE4RO1A R200
Base HL-GAEV
California
STD HL-GAEVW

Prefix and suffix designations:

H : VG30E engine
L: L.H.D.

. Sun roof

—iC
— =

: Non-California, U.S.A.
: California, U.S.A.
: EF.L

— T
e

i
— N L]

: Automatic transmission

® » m < c =

: G grade
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IDENTIFICATION INFORMATION

Identification Number

Vehicle identification
number (Chassis number)

Vehicle identification
number plate

Tire placard
(Center console lid)

certification label

Vehicle identification plate

Emission Control information label (hood)

SGI645
VEHICLE IDENTIFICATION NUMBER ARRANGEMENT
JNK H F ‘l{ 4 c " L X 000001
Manufacturer T F [ W —l_—— Vehicle serial number
JNK:Nissan, Passenger vehicle (Chassis number)
Manufacturing plant
Engine type T: Oppama
H: VG30E
Model year
Vehicle line L: 1990 year model
F : INFINITI M30
Check digit (0 to 9 or X)
Model change (0 to 9) The code for the check digit is de-
Body type termined by mathematical compu-
4 : 2-door Coupe tation.

Restraint system

C: Air bag + 3-point belt

Gl-18



IDENTIFICATION INFORMATION

Identification Number (Cont’d)

IDENTIFICATION PLATE

( NISSAN MOTOR CO., LTD. JAPAN

B R LVPPOE A
"o ot ouss A
wto VAN
O Moo A A o
27 woron A A o
2o e tr A A

I%

(BEABHERRLSH womwm

J

O©CONODOUTEDWN -

Type

Vehicle identification number (Chassis number)
Model

Body color code

Trim color code

Engine model

Engine displacement

Transmission model

Axle model

SGI315

ENGINE SERIAL NUMBER

T11006

AUTOMATIC TRANSMISSION NUMBER

SGI513
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IDENTIFICATION INFORMATION

Dimensions
Unit: mm (in)
Model
Coupe
ltem
Overall length 4,796 (188.8)
Overall width 1,689 (66.5)
Overall height 1,379 (54.3)
Wheel base 2,616 (103.0)
Tread Front 1,435 (56.5)
Rear 1,435 (56.5)
Wheels and Tires
Road wheel Aluminum 6-1/2 JJ x 156
Offset  mm (in) 25 (0.98)
Tire size Conventional P215/60R15
Spare T135/70D15

Gl-20



LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand

WARNING:

e Never get under the vehicle while it is supported only by the
jack. Always use safety stands to support the frame when
you have to get under the vehicle.

e Place wheel chocks at the front wheels when the rear
wheels are raised and place wheel chocks at the rear
wheels when the front wheels are raised.

CAUTION:

Place a wooden or rubber block between safety stand and
vehicle body when the supporting body is flat.

Front towing hooks

3
N v

-

Safety stand points

Garage jack points Rear towing hooks

SGl642
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING:

When lifting the vehicle, open the lift arms as wide as possible
and ensure that the front and rear of the vehicle are well
balanced.

When setting the lift arm, do not allow the arm to contact the
brake tubes and fuel lines.

[} [e]
: Note:
o % Lift-up points
° °e are the same as
‘e pantograph jack
° points.
0665
o LY °
U

\,\\/7 /

) Put the sill in the slit of the lift pad to prevent
' Lift pad the sill from deforming. If the pad does not have
Sill the slit, prepare a suitable attachment with slit.

SGI643

ICE010

Tow Truck Towing

CAUTION:

e All applicable state or Provincial (in Canada) laws and local
laws regarding the towing operation must be obeyed.

e It is necessary to use proper towing equipment to avoid
possible damage to the vehicle during towing operation.
Towing is in accordance with Towing Procedure Manual at
dealer.

e When towing with the rear wheels on the ground, release
the parking brake and move the gearshift lever to neutral
(“N” position).

o Never tow the vehicle from the rear (i.e., backward) with

four wheels on the ground as this may cause serious and
expensive damage to the transmission.

INFINITI recommends that vehicle be towed with the driving
(rear) wheels off the ground as illustrated.
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LIFTING POINTS AND TOW TRUCK TOWING

Front

Towing hook

Rear

SGl644

Tow Truck Towing (Cont’d)

TOWING AN AUTOMATIC TRANSMISSION MODEL WITH
FOUR WHEELS ON GROUND OR TOWING WITH FRONT
WHEELS RAISED (With rear wheels on ground)

Observe the following restricted towing speeds and distances.
Speed:
Below 50 km/h (30 MPH)
Distance:
Less than 65 km (40 miles)
If the speed or distance must necessarily be greater, remove
the propeller shaft beforehand to prevent damage to the trans-
mission.

TOWING POINT

o Never tow the vehicle using only the towing hooks. Use
proper towing equipment when towing. Otherwise, the
vehicle body will be damaged.

e Always pull the cable straight out from the vehicle. Never
pull on the hook at a sideways angle.
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TIGHTENING TORQUE OF STANDARD BOLTS

Bolt Tightening torque (Without lubricant)
Pitch
Grade Bolt size | diameter* nl1fn Hexagon head bolt Hexagon flange bolt
mm N'm kg-m ft-Ib N'm kg-m ft-1b
M6 6.0 1.0 5.1 0.52 3.8 6.1 0.62 4.5
1.25 13 1.3 9 15 1.5 1
M8 8.0
1.0 13 1.3 9 16 1.6 12
1.5 25 2.5 18 29 3.0 22
4T M10 10.0
1.25 25 2.6 19 30 3.1 22
1.75 42 43 31 51 5.2 38
M12 12.0
1.25 46 4.7 34 56 5.7 41
M14 14.0 1.5 74 7.5 54 88 9.0 65
M6 6.0 1.0 8.4 0.86 6.2 10 1.0 7
1.25 21 2.1 15 25 2.5 18
M8 8.0
1.0 22 2.2 16 26 27 20
15 41 4.2 30 48 49 35
T M10 10.0
1.25 43 44 32 51 5.2 38
1.75 71 7.2 52 84 8.6 62
M12 12.0
1.25 77 7.9 57 92 9.4 68
M14 14.0 1.5 127 13.0 94 147 15.0 108
M6 6.0 1.0 12 1.2 9 15 1.5 11
1.25 29 3.0 22 35 3.6 26
M8 8.0
1.0 31 3.2 23 37 3.8 27
1.5 59 6.0 43 70 71 51
9T M10 10.0
1.25 62 6.3 46 74 7.5 54
1.75 98 10.0 72 118 12.0 87
M12 12.0
1.25 108 11.0 80 137 14.0 101
M14 14.0 1.5 177 18.0 130 206 21.0 152

1. Special parts are excluded.
2. This standard is applicable to bolts having the following
marks embossed on the bolt head.

* : Nominal diameter

Grade Mark M 6

AT 4 I T— Nominal diameter of bolt threads (Unit: mm)
T 7 Metric screw threads

OT e 9
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MAINTENANGE
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PRECAUTIONS

Supplemental Restraint System “AIR BAG”

The Infiniti M30 has a Supplemental Restraint System “Air
Bag”, to help reduce the risk or severity of injury to the driver
in a frontal collision. The Supplemental Restraint System con-
sists of an air bag (located in the center of the steering wheel),
five sensors, a control unit, warning lamp, wiring harness and
spiral cable. Information necessary to service the system safely
is included in the BF section of this Service Manual.

WARNING:

a. To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, ali maintenance must be performed by an autho-
rized INFINITI dealer.

b. Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury caused
by unintentional activation of the system.

c. All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation and related compo-
nents are located in the steering column, center console,
dash, upper radiator core support and front fenders. Do not
use electrical test equipment on these circuits.
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PERIODIC MAINTENANCE

Two different maintenance schedules are provided, and should be used, depending upon the conditions
in which the vehicle is mainly operated. After 60,000 miles (96,000 km) or 48 months, continue the periodic
maintenance at the same mileage/time intervals.

SCHEDULE 1

Follow Periodic Maintenance Schedule 1 if your driving habits frequently includes one or more of the
following driving conditions:

e Repeated short trips of less than 5 miles (8 km).

e Repeated short trips of less than 10 miles (16 km) with outside temperatures remaining below
freezing.

e Operating in hot weather in stop-and-go ‘‘rush hour” traffic.

e Extensive idling and/or low speed driving for long distances, such as police, taxi or door-to-door
delivery use.

e Driving in dusty conditions.

e Driving on rough, muddy, or salt spread roads.

e Towing a trailer, using a camper or a car-top carrier.

SCHEDULE 2

Follow Periodic Maintenance Schedule 2 if none of the driving conditions shown in Schedule 1 apply to
your driving habits.
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PERIODIC MAINTENANCE

Schedule 1
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PERIODIC MAINTENANCE
Schedule 2
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GENERAL MAINTENANCE

General maintenance includes those items which should be checked during the normal day-to-day
operation of the vehicle. They are essential if the vehicle is to continue operating properly. The owners
can perform the checks and inspections themselves or they can have their INFINITI dealers do them for

a nominal charge.

Item

Reference page

OUTSIDE THE VEHICLE
The maintenance items listed here should be performed from time to time, unless
otherwise specified.

Tires Check the pressure with a gauge periodically when at a service station, including the
spare, and adjust to the specified pressure if necessary. Check carefully for damage, cuts
or excessive wear.

Wheel nuts When checking the tires, make sure no nuts are missing, and check for any
loose nuts. Tighten if necessary.

Tire rotation Tires should be rotated every 12,000 km (7,500 miles).

MA-20

Wheel alignment and balance If the vehicle should pull to either side while driving on a
straight and level road, or if you detect uneven or abnormal tire wear, there may be a need
for wheel alignment. If the steering wheel or seat vibrates at normal highway speeds,
wheel balancing may be needed.

MA-19
FA-8

Windshield wiper blades Check for cracks or wear if they do not wipe properly.

Doors and engine hood Check that all doors and the engine hood operate smoothly as well
as the trunk lid. Also ensure, that all latches lock securely. Lubricate hinges and latches
if necessary. Make sure that the secondary latch keeps the hood from opening when the
primary latch is released.

When driving in areas using road salt or other corrosive materials, check lubrication
frequently.

MA-21

INSIDE THE VEHICLE
The maintenance items listed here should be checked on a regular basis, such as when
performing periodic maintenance, cleaning the vehicle, etc.

Lights Make sure that the headlights, stop lights, tail lights, turn signal lights, and other
lights are all operating properly and installed securely. Also check headlight aim.

Warning lights and buzzers/chimes Make sure that all warning lights and buzzers/chimes
are operating properly.

Windshield wiper and washer Check that the wipers and washer operate properly and that
the wipers do not streak.

Windshield defroster Check that the air comes out of the defroster outlets properly and in
sufficient quantity when operating the heater or air conditioner.

Steering wheel Check that it has the specified free play. Be sure to check for changes in
the steering condition, such as excessive free play, hard steering or strange noises.
Free play: Less than 35 mm (1.38 in)

Seats Check seat position controls such as seat adjuster, seatback recliner, etc. to ensure
they operate smoothly and that all latches lock securely in every position. Check that the
head restraints move up and down smoothly and that the locks (if so equipped) hold
securely in all latched positions. Check that the latches lock securely for folding-down rear
seatbacks.

Seat belts Check that all parts of the seat belt system (e.g. buckles, anchors, adjusters and
retractors) operate properly and smoothly, and are installed securely. Check the belt
webbing for cuts, fraying, wear or damage.

MA-21

Brakes Check that the brake does not pull the vehicle to one side when applied.

Brake pedal Check the pedal for smooth operation and make sure it has the proper
distance under it when depressed fully. Check the brake booster function.

BR-9 -
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GENERAL MAINTENANCE

Item Reference page
Parking brake Check that the lever has the proper travel and confirm that your vehicle is BR-29
held securely on a fairly steep hill with only the parking brake applied.
Automatic transmission “Park’” mechanism Check that the lock release button on the
selector lever operates properly and smoothly. On a fairly steep hill check that your
vehicle is held securely with the selector lever in the “P’’ position without applying any
brakes.
UNDER THE HOOD AND VEHICLE
The maintenance items listed here should be checked periodically (e.g. each time you
check the engine oil or refuel).
Windshield washer fluid Check that there is adequate fluid in the tank. —
Engine coolant level Check the coolant level when the engine is cold. MA-12
Radiator and hoses Check the front of the radiator and clean off any dirt, insects, leaves,
etc., that may have accumulated. Make sure the hoses have no cracks, deformation, rot or —_—
loose connections.
Brake fluid level Make sure that the brake fluid level is between the “MAX’ and “MIN" MA-18
lines on the reservoir.
Battery Check the fluid level in each cell. It should be between the “MAX’’* and “MIN"’ lines. —
Engine drive belts Make sure that no belts is frayed, worn, cracked or oily. MA-10
Engine oil level Check the level on the dipstick after parking the vehicle on a level spot and MA-14
turning off the engine.
Power steering fluid level and lines Check the level when the fluid is cold and the engine MA-20
is turned off. Check the lines for proper attachment, leaks, cracks etc.
Automatic transmission fluid level Check the level on the dipstick after putting the selector MA-17
lever in P’ with the engine idling.
Exhaust system Make sure there are no loose supports, cracks or holes. If the sound of the
exhaust seems unusual or there is a small of exhaust fumes, immediately locate the MA-20

trouble and correct it.

Underbody The underbody is frequently exposed to corrosive substances such as those
used on icy roads or to control dust. It is very important to remove these substances,
otherwise rust will form on the floor pan, frame, fuel lines and around the exhaust system.
At the end of winter, the underbody should be thoroughly flushed with plain water, being
careful to clean those areas where mud and dirt can easily accumulate.

Fluid leaks Check under the vehicle for fuel, oil water or other fluid leaks after the vehicle
has been parked for a while. Water dripping from the air conditioner after use is normal.
If you should notice any leaks or gasoline fumes are evident, check for the cause and
correct it immediately.
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RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)

us Imp Liter Recommended fluids and lubricants
measure measure

Engine oil (Refill)

With oil filter 4-5/8 qt 3-7/8 qt 4.4

Energy Conserving Oils of APl SG*2, *3

Without oil filter 4-1/4 qt 3-1/2 qt 4.0
Cooling system (With reservoir) 9-5/8 qt 8 qt 9.15 Anti-freeze coolant (Ethylene glycol base)
Differential gear oil 2-3/4 pt 2-1/4 pt 1.3 AP! GL-5*2
Automatic transmission fluid 8-3/4 qt 7-1/4 gt 8.3 fye::iggx":zsrj‘T“MATm or equivalent
Power steering fluid 1 qt 3/4 qt 0.9 Type DEXRON™

Brake fluid

Genuine Nissan Brake Fluid*1 or equivalent
DOT 3 (US FMVSS No. 116)

Multi-purpose grease

NLGI No. 2 (Lithium soap base)

*1:  Available in mainland U.S.A. through your INFINITI dealer.
*2:  For further details, see ‘‘Recommended SAE viscosity number”.

*3: Energy conserving oils

These oils can be identified by such labels as EC-l, EC-ll, energy conserving, energy saving, improved fuel economy, etc.
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RECOMMENDED FLUIDS AND LUBRICANTS

SAE Viscosity Number

Outside Temperature Range Outside Temperature Range
Anticipated Before Next Oil Change Anticipated Before Next Oil Change
ENGINE OIL GEAR OIL
oc o F o c o F 140
+38 | +100f +40(] +104

+10{}| +50
N of||+22
—18{} 0 —10|}|+14
-29{]-20
—29|}|-20
oo UV
PREFERRED ® 75W 80w ;mﬁ
T10008 TI0003
5W-30 is preferable for all ambient temperature . 75W-90 for transmission and 80W-90 for differen-
20W-40 and 20W-50 are usable if the ambient tial gear are preferable if the ambient tempera-
temperature is above 10°C (50°F) for all seasons. ture is below 40°C (104°F).
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ENGINE MAINTENANCE

Checking Drive Belts

[C] 31-42 (32 -43, 23 -31)

i\ )16 - 21 (16 - 2.1, 12 - 15)

idier pulley

Power steering
oil pump

Alternator

3 1a-17 (14 -17,10 - 12)

Tighten

\ A

\ b T,
B o i——

compressor

Water pump pulley

Crankshaft pulley

OF

Check point

Air conditioner

Nem (kg-m, ft-Ib)

SMA216C

1. Inspect for cracks, fraying, wear or oil adhesion. If neces-

sary, replace with a new one.

2. Inspect drive belt deflection by pushing on the belt midway

between pulleys.

Adjust if belt deflection exceed the limit.

Belt deflection:

Unit: mm (in)

Used belt deflection
Deflection Deflection of
Limit after new belt
adjustment
75-85 6.5-75
Alt 12 (0.47
ernator 0471 0,295 - 0.335) | (0.256 - 0.295)
Air conditioner 9-10 8-9
14 (0.55
compressor ( ) (0.35-0.39) | (0.31-0.35)
Power steering oil 14 - 16 12- 14
20 (0.79
pump ( ) (0.55 - 0.63) (0.47 - 0.55)
Applied pushing force 98 N (10 kg, 22 Ib)

Inspect drive belt deflection when engine is coid.
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ENGINE MAINTENANCE

Auto air conditioner models:

EEF ]

=
! @ T I
SMA217C
o )

Radiator filler cap

SMA218C

~ —
Radiator drain cock

~ SMA219C

Changing Engine Coolant

WARNING:
To avoid being scalded, never change the coolant when the
engine is hot.

—t
~

3)
4)
5)
6)

2.

Manual air conditioner models:

Move heater “TEMP’’ control lever all the way to the "HOT"”
position.

Auto air conditioner models:

Perform self-diagnosis step 4 of Automatic Air Conditioner
system, referring to the following notes. (Refer to HA
section.)

Turn ignition switch from “OFF” to ““ON".

In 10 seconds after starting engine (ignition switch is turned
“ON"), press switch for at least 5 seconds.

Press (HOT) switch 3 times.

Press (DEF) switch 2 times.

Confirm indication of the A/C display shown at left.

Wait 10 seconds before turning ignition switch off.

Open drain cock at the bottom of radiator, and remove
radiator cap.
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ENGINE MAINTENANCE

Right side:

Radiator

T T T
OO I I T
JEEESINENENNENNERINNERNENREEE
AR LLAAAARRRARRRRARERRRARELR

SMA182B

0

MAX.

- MIN.

SMA412B

Changing Engine Coolant (Cont’d)

3.
4.

©ooNO O

10.

11.
12.

Remove drain plugs on both sides of cylinder block.
Close drain cock and tighten drain plugs securely.

Apply sealant to the drain plug thread.
[0): 34 - 44 N'm
(3.5 - 4.5 kg-m, 25 - 33 ft-Ib)

Open air relief plug.

Fill radiator with water and close air relief plug.

Start engine and warm it up sufficiently.

Stop engine and wait until it cools down.

Repeat step 3 through step 8 until clear water begins to
drain from radiator.

Drain water.

Open air relief plug again.
Fill radiator with coolant up to specified level.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.
Coolant capacity (Without reservoir tank):
8.35 ¢ (8-7/8 US qt, 7-3/8 Imp qt)
Reservoir tank:
0.8 2(7/8 US qt, 3/4 Imp qt)

Pour coolant through coolant filler neck slowly to allow air in
system to escape.

13.

14.
15.
16.
7.

Remove reservoir tank, drain coolant, then clean reservoir
tank.

Fill reservoir tank with coolant up to “MAX" level.

Close air relief plug again.

Run engine and warm it up.

Stop engine and cool it down, then add coolant as neces-
sary.
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ENGINE MAINTENANCE

>

SMAB03A

o— 3 mm (0.12 in)

_.(’-r--}

o
I bend

B

SMAB04A

Checking Fuel Lines
Inspect fuel lines and tank for improper attachment and for
leaks, cracks, damage, loose connections, chafing and deteri-

oration.
If necessary, repair or replace malfunctioning parts.

CAUTION:
Tighten high-pressure rubber hose clamp so that clamp end is

3 mm (0.12 in) from hose end.
Tightening torque specifications are the same for all rubber

hose clamps.
Ensure that screw does not contact adjacent parts.

Changing Fuel Filter

WARNING:
Before removing fuel filter, release fuel pressure from fuel line

to eliminate danger.

Remove fuse for fuel pump.

1.
2. Start engine.
= 3. After engine stalls, crank engine two or three times to make
@ — sure that fuel pressure is released.
g 4. Turn ignition switch off and install fuse for fuel pump.
Ve
Vi
= S
— Iﬂ‘/ 3 ;
—l'.f_\ uel pump fuse
semmerv/l|
SMA223C
5. Loosen fuel hose clamps.
6. Replace fuel filter.
...... e Be careful not to spill fuel over engine compartment. Place
a shop towel to absorb fuel.
e Use a high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.
e When tightening fuel hose clamps, refer to “Checking Fuel
Lines”. 8 .
e Erase memory (Code No. 22) from control unit. (Refer to EF
& EC section.)
SEM224C
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ENGINE MAINTENANCE

T

Refill oil to
“H'" level.
Do not overfill.

SMA151C

SMA227C

Changing Air Cleaner Filter

The viscous paper type filter does not need cleaning between
renewals.

Changing Engine Oil
WARNING:
Be careful not to burn yourself, as the engine oil is hot.

1. Warm up engine, and check for oil leakage from engine
components.
2. Remove drain plug and oil filler cap.
3. Drain oil and refill with new engine oil.
Oil capacity (Refill):
With oil filter
4.4 ¢ (4-5/8 US qt, 3-7/8 imp qt)
Without oil filter
4.0 2 (4-1/4 US qt, 3-1/2 Imp qt)
CAUTION:
e Be sure to clean drain plug and install with new washer.
Oil pan drain plug:
[0): 29 - 39 N'm
(3.0 - 4.0 kg-m, 22 - 29 ft-lb)
e Use recommended engine oil.

4. Check oil level.

5. Start engine and check area around drain plug and oil filter
for oil leakage.

6. Run engine for a few minutes, then turn it off. After several
minutes, check oil level.

Changing Oil Filter
1. Remove oil filter with a suitable tool.

WARNING:
Be careful not to burn yourself, as the engine and engine oil are
hot.
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ENGINE MAINTENANCE

Changing Oil Filter (Cont’d)

SMA010

2/3 of a turn

SMA229B

2. Before installing a new oil filter, clean the oil filter mounting
surface on cylinder block, and coat the oil filter rubber seal
with a little engine oil.

3. Screw in the oil filter until a slight resistance is felt, then
tighten additionally more than 2/3 turn.

4. Add engine oil.

Refer to Changing Engine Oil.

Correct Wrong

ae

Do not hold the cable.

SMA228C

Changing Spark Plugs

1. Disconnect ignition wires from spark plugs at boot. Do not
pull on the wire.

Wrench with a magnet
to hold spark plug

S

16 mm
(0.63 in)

SEM294A

2. Remove spark plugs with suitable spark plug wrench.
Spark plug (Platinum-tipped type):
Standard type PFR6B-11
Hot type PFR5B-11

Cold type PFR7B-11

n
) ’/\
M ] mu\ »
O A= \

\5 lines

SMA673B

Checking and adjusting plug gap are not required between
renewals.
Do not use a wire brush for cleaning.
If plug tip is covered with carbon, spark plug cleaner may
be used.
Cleaner air pressure:
Less than 588 kPa (6 kg/cm?, 85 psi)
Cleaning time: -
Less than 20 seconds
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ENGINE MAINTENANCE

Changing Spark Plugs (Cont’d)

3. Install spark plugs. Reconnect ignition wires according to
Nos. indicated on them.
Spark plug:
[0): 20 - 29 N'-m
(2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

Checking Vapor Lines

1. Visually inspect vapor lines for improper attachment and for
cracks, damage, loose connections, chafing and deteriora-
tion.

2. Inspect vacuum relief valve of fuel tank filler cap for
clogging, sticking, etc.

Refer to “EVAPORATIVE EMISSION CONTROL SYSTEM” in EF

& EC section.

SMA230C
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CHASSIS AND BODY MAINTENANCE

SMA430A

e Front side
Hot: 50-80°C O.K.
(122 - 176°F)

® Reverse side

Cold: 30 -50°C

(86 - 122°F)
SMA898B

Check fluid for contamination.
SMAB853B

SMAQ21B

Checking A/T Fluid

1.

1)
2)

3)
4)
5)
6)

Check for fluid leakage.

If leakage is found, check fluid level.

Fluid level should be checked using "“HOT” range on
dipstick at fluid temperatures of 50 to 80°C (122 to 176°F)
after vehicle has been driven approximately 5 minutes in
urban areas after engine is warmed up. But it can be
checked at fluid temperatures of 30 to 50°C (86 to 122°F)
using “COLD” range on dipstick for reference after engine
is warmed up and before driving. However, fiuid level must
be rechecked using “HOT” range.

Park vehicle on level surface and set parking brake.

Start engine and then move selector lever through each
gear range, ending in “P".

Check fluid level with engine idling.

Remove dipstick and wipe it clean with lint-free paper.
Reinsert dipstick into charging pipe as far as it will go.
Remove dipstick and note reading. If level is at low side of
either range, add fluid to the charging pipe.

Do not overfill.

Check fluid condition.

Check fluid for contamination. If fluid is very dark or smells
burned, or contains frictional material (clutches, band, etc.),
check operation of A/T.

Refer to section AT for checking operation of A/T.

Changing A/T Fluid

1.
2.
3.

Drain fluid by removing oil pan.
Replace gasket with new one.
Refill with fluid and then check fluid level.
Oil capacity (With torque converter):
8.3 2 (8-3/4 US qt, 7-1/4 Imp qt)
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CHASSIS AND BODY MAINTENANCE

Checking Differential Gear Oil

1. Check differential carrier for oil leakage.

SMAO012C

2. If leakage is found, check oil level.
Filler plug:
[C): 59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-Ib)

SMA257A

Filler plug
Changing Differential Gear Oil

ﬁ 1. Drain oil and refill with new gear oil.
2. Check oil level.

Oil capacity:
@ 1.3 2 (2-3/4 US pt, 2-1/4 imp pt)

Drain plug:
[@): 39 - 59 N-m (4 - 6 kg-m, 29 - 43 ft-Ib)

Drain plug

SMA363A

Checking Brake Fluid Level and Leaks

e Iffluid level is extremely low, check brake system for leaks.

1

SBR991

Checking Brake Lines and Cables

e Check brake fluid lines and parking brake cables for
‘/ improper attachment and for leaks, chafing, abrasions,
1 deterioration, etc.

SMA732A
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CHASSIS AND BODY MAINTENANCE

Checking Disc Brake

e Check condition of disc brake components.

ROTOR
e Check condition and thickness.
Unit: mm (in)
Front Rear
Standard thickness 22.0 (0.866) 10.0 (0.394)
SMA260A . .
Minimum thickness 20.0 (0.787) 9.0 (0.354)
CALIPER
e Check operation and for leakage.
SMA922A
PAD
e Check for wear or damage.
Unit: mm (in)
Front Rear
Standard thickness 11.0 (0.433) 10.0 (0.394)
Minimum thickness 2.0 (0.079)
SMA847B

Balancing Wheels

e Adjust wheel balance using road wheel center.
Wheel balance (Maximum allowable unbalance at rim
flange):
Refer to S.D.S.
Tire balancing weight: Refer to S.D.S.

MA-19



CHASSIS AND BODY MAINTENANCE

FRONT

SMA650B

<] : Check grease leakage

‘ : Check tightening torque

SMA851B

HOT:

OK. gg.

°C

(122- 176°F)

HOT
COLD

SST280B

S8T492B

SMA211A

Tire Rotation
e Do not include the T-type spare tire when rotating the tires.

Wheel nuts:
[@: 103 - 123 N-m (10.5 - 12.5 kg-m, 76 - 90 ft-Ib)

Checking Steering Gear and Linkage

STEERING GEAR

e Check gear housing and boots for looseness, damage or
grease leakage.
e Check connection with steering column for looseness.

STEERING LINKAGE

e Check ball joint, dust cover and other component parts for
looseness, wear, damage or grease leakage.

Checking Fluid Level

Check fluid level.

Fluid level should be checked using “HOT’”’ range on dipstick at

fluid temperatures of 50 to 80°C (122 to 176°F) or using ‘COLD”

range on dipstick at fluid temperatures of 0 to 30°C (32 to 86°F).

CAUTION:

e Do not overfill.

e Recommended fluid is Automatic Transmission Fluid
“DEXRON™" type.

e Check lines for improper attachment, leaks, cracks, dam-
age, loose connections, chafing and deterioration.

Checking Exhaust System

e Check exhaust pipes, muffler and mounting for improper
attachment and for leaks, cracks, damage, loose connec-
tions, chafing and deterioration.
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CHASSIS AND BODY MAINTENANCE

Lubricating Locks, Hinges and Hood Latches

SMA231C

Checking Seat Belts, Buckles, Retractors,
Anchors and Adjusters

CAUTION:

1. All seat belt assembles, including
retractors and attaching hardwares
such as guide rail set, etc., should be
inspected after any collision. Nissan
recommends that all seat belt
assemblies in use during a collision )
be replaced unless the collision was / Check anchors for loose mounting.
minor and the belts show no damage Check belts for damage.
and continue to operate properly. Seat
belt assemblies not in use during a
collision should also be inspected and
replaced if either damage or improper

operation is noted. Check

2. If the condition of any component of retractor
seat belt assembly is questionable, do for smooth
not have it repaired, but replaced as operation.

seat belt assembly.

3. If webbing is cut, frayed, or damaged,
replace belt assembly.

4. Do not spill drinks, oil, etc. on inner
lap belt buckle. Never oil tongue and
buckle.

5. Use a genuine seat belt assembly.

[UJ Anchor bolt
43 - 55 N-m
(4.4 - 5.6 kg-m, 32 - 41 ft-Ib)

- Check function of buckles
and tongues when buckled and
released.

SMA232C
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance
INSPECTION AND ADJUSTMENT

Drive belt deflection

Unit: mm (in)
Used belt deflection
Deflection | Deflection of
Limit after new beit
adjustment
75-85 65-75
Alternator 12.(047) 10,205 - 0.335) | (0.256 - 0.295)
Air conditioner 9-10 8-9
compressor 14 (0.55) (0.35-0.39) | (0.31-0.35)
Power steering oil 14 - 16 12-14
pump 20079 (0.55 - 0.63) | (0.47 - 0.55)
Applied pushing 98 N (10 kg, 22 Ib)
force !

Oil capacity (Refill)
Unit:  (US qt, Imp qt)

With oil filter 4.4 (4-5/8, 3-7/8)
Without oil filter 4.0 (4-1/4, 3-1/2)

Coolant capacity
Unit: @ (US gt, Imp qt)

Without reservoir tank 8.35 (8-7/8, 7-3/8)
Reservoir tank 0.8 (7/8, 3/4)
Spark plug

Standard type PFR6B-11
Hot type PFR5B-11
Cold type PFR7B-11
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Front axle and front suspension (Unladen)*

Brake

Unit: mm (in)

Camber degree —35’ to 55’
Caster degree 3°55' - 5°25°
Kingpin inclination degree 11°55’ - 13°25’
Toe-in _ —11t0 1 (—0.04 to 0.04)
mm (in)
(Total toe-in) degree —5' to §'

Front wheel turning angle

Full turn
Inside/outside

degree

40°30" - 44°30'/33°30’

*: Fuel, radiator coolant and engine oil full.

Spare tire, jack, hand tools and mats in designated positions.

Rear axle and rear suspension (Unladen)*

Disc brake
Pad

Standard thickness

Camber degree —1°5" to 20’
Toe-out mm (in) 0.2 - 4.2 (0.008 - 0.165)
(Total toe-out) degree 1 -22

*: Fuel, radiator coolant and engine oil full.

Spare tire, jack, hand tools and mats in designated positions.

Wheel bearing

Front Rear
Wheel bearing axle
endplay limit 0(0) 0.05 (0.0020)
mm (in)
Wheel bearing lock nut
: . 34 -39 127 - 177
Tiohtening torave | (@5~ 40 (13- 16,
g-m. 25 - 29) 94 - 130)
Return angle degree 90° —_

Front 11.0 (0.433)
Rear 10.0 (0.394)
Minimum thickness
Front 2.0 (0.079)
Rear 2.0 (0.079)
Rotor
Standard thickness
Front 22.0 (0.866)
Rear 10.0 (0.394)
Minimum thickness
Front 20.0 (0.787)
Rear 9.0 (0.354)
Pedal
Free height 199 - 209 (7.83 - 8.23)
Free play 1-3(0.04-0.12)

Depressed height

[under force of 490 N

(50 kg, 110 Ib) with engine
running]

110 (4.33) or more

Parking brake

Number of notches
[at pulling force 196 N
(20 kg, 44 1b)]

Wheel balance

Wheel balance
(Maximum allowable unbalance
at rim flange) g (0z)

10 (0.35)

Tire balance weight g (0z)

5-60 (0.18 - 2.12)
Spacing 5 (0.18)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance (Cont’d)
TIGHTENING TORQUE

Unit N'm kg-m ft-Ib
Final drive
Drain plug 39 -59 4-6 29 - 43
Filler plug 39 -59 4-6 29 - 43
Front axle and front
suspension
Tie-rod lock nut 78 - 98 8.0 - 10.0 58 - 72
Rear axle and rear
suspension
Toe adjusting pin 98 - 118 10 - 12 72 - 87

Brake system

Air bleed valve 7-9 0.7-0.9 5.1-6.5
Brake lamp switch 12-15 12-15 9-11
lock nut
Brake booster input 16 - 22 16-22 12- 16
rod lock nut

Wheel and tire
Wheel nut 103 - 123 10.5-125 76-90
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PRECAUTIONS

Supplemtal Restraint System “AIR BAG”

The Infiniti M30 has a Supplemental Restraint System “Air
Bag’’, to help reduce the risk or severity of injury to the driver
in a frontal collision. The Supplemental Restraint System con-
sists of an air bag (located in the center of the steering wheel),
five sensors, a control unit, warning lamp, wiring harness and
spiral cable. Information necessary to service the system safely
is included in the BF section of this Service Manual.

WARNING:

a. To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, all maintenance must be performed by an autho-
rized INFINITI dealer.

b. Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury caused
by unintentional activation of the system.

c. All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation and related compo-
nents are located in the steering column, center console,
dash, upper radiator core support and front fenders. Do not
use electrical test equipment on these circuits.

Liquid Gasket Application Procedure

a. Before applying liquid gasket, use a scraper to remove all
traces of old liquid gasket from mating surface.
b. Apply a continuous bead of liquid gasket to mating sur-
faces. (Use Genuine Liquid Gasket or equivalent.)
e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (for oil pan). '
e Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).

c. Apply liquid gasket to inner surface around hole perimeter

SEM371C

area.

(Assembly should be done within 5 minutes after coating.)
d. Wait at least 30 minutes before refilling engine oil and

engine coolant.
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Description
Tool name
ST0501S000 Disassembling and assembling

«c — )

Engine stand
assembly

®ST05011000
«C =)
Engine stand
(@ST05012000
(|

Base

KV10106500
« =)

Engine stand shaft

KV10110001
(|
Engine sub-
attachment

ST10120000
(J24239-01)
Cylinder head bolt
wrench

Loosening and tightening

cylinder head bolt

KV10110600 Disassembling and assembling

(J33986) valve components %

Valve spring

compressor &
KV10107501 Installing valve oil seal

(O

Valve oil seal drift
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PREPARATION

Tool number
(Kent-Moore No.) Description
Tool name

KV10110300 Disassembling and assembling
( — ) piston with connecting rod
Piston pin press stand
assembly
®KV10110310 ®
=)
Cap
@KV10110330
« — )

Spacer

®)ST13030020

( — )

Press stand

®ST13030030

( — )
Spring
®KV10110340
( — )
Drift
®KV10110320
( — )

Center shaft

EMO03470000 Installing piston assembly into
(J8037) cylinder bore
Piston ring compressor

ST16610001 Removing crankshaft pilot bushing
(J23907)
Pilot bushing puller

KV10111100 Removing oil pan

« =)

Seal cutter

WS39930000 Pressing the tube of liquid gasket

« =)

Tube presser
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PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name

Description

Spark plug wrench

Removing and installing spark plug

2§

Pulley holder

Holding camshaft pulley while
tightening or loosening camshaft
bolt

Valve seat cutter set

Finishing valve seat dimensions

Piston ring expander

Removing and installing piston ring

Valve guide drift

Removing and installing valve guide

Intake & Exhaust:
A = 10.5 mm (0.413 in) dia.
B = 6.6 mm (0.260 in) dia.

/']

Valve guide reamer

Reaming valve guide (@ or hole for
oversize valve guide @

Intake:
D, = 7.0 mm (0.276 in) dia.

D, = 11.2 mm (0.441 in) dia.

Exhaust:
D, = 8.0 mm (0.315 in) dia.
D,

12.2 mm (0.480 in) dia.
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OUTER COMPONENT PARTS

[0)3.7-5.0(0.38-0.51,2.7-3.7)

Collector cover
[C)3.7-5.0 (0.38 - 0.51, 2.7 - 3.7)

Aiir regulator
P.C.V. valve
[C) 29- 39 (3.0 - 4.0, 22 - 29)
[C] 18-22(1.8-2.2,13-16)
Intake manifold
collector

ILA.A. unit
0D ot

Y?;i 0.%$6\

Gasket

Exhaust gas
R, temperature Throttle sensor &
throttle valve switch
[C]18-22(1.8-2.2, 13- 16)
[0 6.3-8.3(0.64-0.85,4.6-6.1)

Spark plug

A.A.C. vaive . Gasket X
[0} 6.3-8.3 (0.64 - 0.85,4.6 - 6.1) @@S??’ \
PJ16-20(1.6-2.0,12-14)—E 2

High-tension cable

Distributor

[ 14-17
(1.4-1.7,10-12)

12-15) .

./

[16-21(16-21,

6.3-8.3
(0.64 - 0.85, —®
46-6.1)

Fresh air inlet

L.H. exhaust
manifold

Gasket

e

[(119-25(1.9-25,14-18) ~{0)18- 22
(1.8-22,
Compressor bracket 13-16)

PJ : N-m (kg-m, ft-lb)

SEM853C
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OUTER COMPONENT PARTS

—E.G.R. tube
[0)18-23(1.8-23,13-17)
[0 3.7-5.0(0.38-0.51,2.7-3.7)

E.G.R. control
solenoid valve

[O) 16-21
(1.6-21,
12-15)

control = Liquid gasket

— )

eV /(}/ @ =7
o 48 R ST
giii:::;ﬁ:::z’;j%?}/ © 3 T

—

. Water drain S
Z plug AN
S PN
(35-435, ( NN >
25 - 33) / NN
SN ) )
"Detonation- / \
manifold sensor . :

R.H. exhaust

M 34- Alternator
M 18-22 (35-45 bracket
(1.8-2.2, 25-33) .
13- 16) v .
Oil filter ] >N, .
% IR
Oil filter stud 7 O [ 36 -50 (3.7 - 5.1, 27 - 37)
[OJ 36 -50 (3.7 -5.1, 27 - 37) Power steering

bracket

-\%/PJ 16-21(1.6-2.1,12- 15)

Alternator

1 It
[C)19-25(1.9-25,14-18) drive be

C14-17(1.4-17,10-12)

O] : Nm (kg-m, ft-Ib)

SEMB843C
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COMPRESSION PRESSURE

SEMB854C

20 mm (0.79 in) dia.

Use compressor tester whose end (rubber
portion) is less than 20 mm (0.79 in) dia.
Otherwise, it may be caught by cylinder
head during removal.

SEM387C

Measurement of Compression Pressure

10.

Warm up engine.

Turn ignition switch off.

Release fuel pressure.

Refer to ‘‘Releasing Fuel Pressure’’ in section EF & EC.
Remove all spark plugs.

Disconnect distributor center cable.

Attach a compression tester to No. 1 cylinder.
Depress accelerator pedal fully to keep throttle valve wide
open.
Crank engine and record highest gauge indication.
Repeat the measurement on each cylinder as shown above.
Always use a fully-charged battery to obtain specified
engine revolution.
Compression pressure: kPa (kg/cm?, psi)/300 rpm
Standard
1,196 (12.2, 173)
Minimum
883 (9.0, 128)
Difference limit between cylinders
98 (1.0, 14)
If cylinder compression in one or more cylinders is low,
pour a small amount of engine oil into cylinders through
spark plug holes and retest compression.

If adding oil helps compression, piston rings may be worn
or damaged. If so, replace piston rings after checking
piston.

If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. (Refer
to S.D.S.) If valve or valve seat is damaged excessively,
replace them.

If compression in any two adjacent cylinders is low and if
adding oil does not help compression, there is leakage past
the gasket surface. If so, replace cylinder head gasket.
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OIL PAN

OO Qo
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&
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oo e/ ©

Loosen in numerical order.

SEM474B

Removal

1. Remove engine lower cover.
2. Drain engine oil.
3. Remove engine oil level gauge.

4. Remove air duct.

5. Remove air conditioner hose fixing bolt and brake booster
vacuum hose fixing bolt.

6. Remove radiator fitting bolts.
7. Remove A/T oil cooler tube fitting bolts.

8. Remove oil pan bolts.
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OIL PAN

SEMB884A

SEMB846C

]
ﬂ“‘i‘?x!‘!‘g) =
7] ]

<Nyl %‘W
. '\\v-v-_f_—z\w\/ =

N

—
SEMB847C

SEMB848C

Removal (Cont’d)
9. Remove oil pan.
(1) Insert Tool between cylinder block and oil pan.

e Do not drive seal cutter into oil pump or rear oil seal
retainer portion, or aluminum mating surfaces will be
damaged.

e Do not insert screwdriver, or oil pan flange will be de-
formed.

(2) Slide Tool by tapping its side with a hammer, and remove
oil pan.

10. Loosen exhaust front tube fitting bolts.

11. Remove front stabilizer fixing brackets.

12. Remove right side front stabilizer fixing bolt.
13. Loosen left side front stabilizer fixing boit.
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OiL PAN

SEM350B

Apply sealant.

@ : Sealing point

SEM894B

Removal (Cont’d)

14.

Set a suitable transmission jack under the transmission
case.

e Place a suitable piece of wood between transmission jack
and transmission case.

15. Remove engine mounting bolts.

16. Slowly raise transmission jack until oil pan can be re-
moved.

17. Remove oil pan from vehicle.

Installation

1. Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

e Also remove traces of liquid gasket from mating surface of
cylinder block.

2. Apply sealant to oil pump gasket and rear oil seal retainer

gasket.
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OIL PAN

SEM351B

Cut here.

) 4

Liquid gasket

SLC906

@ »
ﬁ ()

Groove

7 mm (0.28 in)

=

Bolt hole
SEMZ09B

Installation (Cont’d)

3. Apply a continuous bead of liquid gasket to mating surface
of oil pan.

o Use Genuine Liquid Gasket or equivalent.

e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

4. Apply liquid gasket to inner sealing surface as shown in
figure.
e Attaching should be done within 5 minutes after coating.

5. Install oil pan.

Install bolts/nuts in their reverse order of removal.
e Wait at least 30 minutes before refilling engine oil.
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TIMING BELT

CAUTION:
a. Do not bend or twist timing belt.

b. After removing timing belt, do not turn crankshaft and camshaft separately because valves will strike
piston heads. ‘

c. Make sure that timing belt, camshaft sprocket, crankshaft sprocket and belt tensioner are clean and
free from oil and water.
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TIMING BELT

Fresh-air inlet tube

Water inlet
hose

\dler bracket

\ Timing belt
front upper
\gzover

Timing belt
lower cover

N ;
KCrankshaft_/
sprocket |
\ |‘\/ Aiignrnent mark

SEM394C

SEM240A

Removal

1. Remove engine undercover and air duct.
2. Drain engine coolant from radiator.

Be careful not to spill coolant on drive belts.

Remove radiator. (Refer to LC section.)
Remove engine cooling fan.

Remove the following belts.

Power steering pump drive belt
Compressor drive belt

Alternator drive belt

ceerw

6. Remove water pump pulley.

7. Remove all spark plugs.

8. Remove distributor protector.

9. Remove compressor drive belt idler bracket.

10. Remove fresh-air inlet tube for rocker cover.

11. Remove water inlet hose for thermostat housing.
12. Remove crankshaft pulley bolt.

13. Remove crankshaft pulley with a suitable puller.
14. Remove front upper and lower belt covers.

15. Set No. 1 piston at T.D.C. on its compression stroke by
rotating crankshaft.

e Align punchmark on L.H. camshaft sprocket with punch-
mark on timing belt upper rear cover.

e Align punchmark on crankshaft sprocket with notch on oil
pump housing.

e Temporarily install crank pulley bolt on crankshaft so that
crankshaft can be rotated.

16. Loosen timing belt tensioner nut, turn tensioner, then
remove timing belt.
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TIMING BELT

Inspection

Visually check the condition of timing belt.
Replace if any abnormality is found.

Item to check Problem Cause
Tooth is broken/tooth e Camshaft jamming
root is cracked. e Distributor jamming
@ @ e Damaged camshaft/crankshaft oil seal

SEMB394A

Back surface is
cracked/worn.

SEMB395A

e Tensioner jamming
e Overheated engine
e Interference with belt cover

Side surface is worn.

o Belt corners are worn and round.

e Wicks are frayed and coming out. SEM396A

e Improper installation of belt
e Malfunctioning crankshaft pulley plate/timing
belt plate

Teeth are worn.

Rotating direction

e Canvas on tooth face is worn down.

e Canvas on tooth is fluffy, rubber layer is worn
down and faded white, or weft is worn down
and invisible. SEM397A

Poor belt cover sealing

Coolant leakage at water pump
Camshaft not functioning properly
Distributor not functioning properly
Excessive belt tension

Qil/Coolant or water is
stuck to belt.

e Poor oil sealing of each oil seal
e Coolant leakage at water pump
e Poor belt cover sealing
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TIMING BELT

SEM558

Rear

Alignment o cover < Alignment marks

Camshaft
sprocket
(L.H.)

ﬁ*i”"fAlignment No. 1 cylinder
N\ marks at top dead center
Crankshaft timing ~ Oil PUMP  in compression

sprocket stroke SEM241A

(RH.)

__| Hook tensioner spring/

DN\

Arrow A
SEM243A

SEM829A

Inspection (Cont’d)
BELT TENSIONER AND TENSIONER SPRING

1. Check belt tensioner for smooth turning.
2. Check condition of tensioner spring.

Installation
1. Confirm that No. 1 piston is set at T.D.C. on its compression
stroke.

2. Install tensioner and tensioner spring.

If stud is once removed, apply locking sealant to threads before
installing.

3. Turn tensioner fully clockwise with hexagon wrench, and
temporarily tighten lock nut.
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TIMING BELT

Alignment
marks

Camshaft
sprocket
(R.H.)

Crankshaft timing _~ =5

sprocket

Alignment
N marks

(L.H.)

- Alignment marks

No. 1 cylinder at T.D.C.
in compression stroke SEM242A

SEM886B

Camshaft A
sprocket_/

(R.H.)

98N
(10 kg, 22 tb)

Tensioner pulley

Crankshaft
sprocket

¢ ‘Camshaft
4 sprocket
(L.H))

Timing belt

SEM887B

Installation (Cont’d)
4. Set timing belt.

(1) Align white lines on timing belt with punchmarks on cam-
shaft sprockets and crankshaft sprocket.

(2) Point arrow on timing belt toward front belt cover.

Number of teeth (reference):

Number of timing belt teeth 133
Number of teeth |Between L.H. and R.H. camshaft sprockets 40
between timing  |Between L.H. camshaft sprocket and crank- 3

marks

shaft timing sprocket

5. Loosen tensioner lock nut, keeping tensioner steady with
hexagon wrench.

wrench, and temporarily tighten lock nut.

No. 1 piston at T.D.C. on its compression stroke.

hexagon wrench.

EM-17

Turn tensioner 70 to 80 degrees clockwise with hexagon

Turn crankshaft clockwise at least 2 times, then slowly set

Push middle of timing belt between R.H. camshaft sprocket
and tensioner pulley with force of 98 N (10 kg, 22 Ib).
Loosen tensioner lock nut, keeping tensioner steady with



TIMING BELT
Installation (Cont’d)

10. Set feeler gauge as shown in figure which is 0.35 mm
(0.0138 in) thick and 12.7 mm (0.500 in) wide.

Crankshaft
sprocket

Tensioner Timing belt

pulley
Feeler gauge

Width: 12.7 mm

Feeler gauge (0.500 in)
@£~4
—

W=

Thickness:
0.35 mm (0.0138 in)

SEM496C

11. Turn crankshaft clockwise, and set feeler gauge as shown
in figure.
e Timing belt will move about 2.5 teeth.

12. Tighten tensioner lock nut, keeping tensioner steady with
hexagon wrench.

Crankshaft
sprocket

SEM889B
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TIMING BELT

Installation (Cont’d)

13. Turn crankshaft clockwise or counterclockwise, and re-

move feeler gauge.

14. Turn crankshaft clockwise at least 2 times, then slowly set
No. 1 piston at T.D.C. on its compression stroke.

15. Install lower and upper belt covers.

Belt cover front (upper)

® 8
@
|® ®
3
®
@ b
@

Belt cover front (lower)

Belt cover (rear)

OITAT

@

) . Parts tightened
Tiahtened parts Section with bolts
0.C.0.0(0.00®
Bolt A (6 pecs.) ®.@ Cylinder block
Rubber washer ®.0:
Compressor bracket
Belt cover
i front (lower)
Bolt B (1 pc.) ® Water pump
Rubbar wahser mounting bokt
Belt cover front
(lower)
Water pump
mounting bolt
@.@.@.48 | Cylinder hesd
Bolt C (4 pcs.)
Belt cover (reer)
Bolt A (7 pes.) 13,068,472, 48 | 19,09,40,09 :
Rubber washer o.2 6"{;’ nuts
Belt cover front ad Cylinder head
(upper) (3 : Water outlet
Belt cover (rear)
Woelded nut (4 pcs.)
SEM248A
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OIL SEAL REPLACEMENT

Valve ©
oil seal
23
(0.091)
Inner valve
spring seat
1
1.0
L (0.039)
Unit: mm (in) SEM178C
Engine Engine
inside ‘ outside

Oil seal lip

Dust seal lip

SEM715A

VALVE OIL SEAL

1.
2.

»

Remove rocker cover.

Remove rocker shaft assembly and valve lifters with valve
lifter guide.

Remove valve springs and valve oil seal.

Piston concerned should be set at T.D.C. to prevent valve
from falling.

When removing intake side valve oil seal, use Tool or
suitable tool.

When removing exhaust side valve oil seal, pull it out with
suitable tool.

Apply engine oil to new valve oil seal and install it.
Before installing valve oil seal, install inner valve spring
seat.

When installing intake side valve oil seal, use Tool.

When installing exhaust side valve oil seal, set it by hand.

OIL SEAL INSTALLING DIRECTION
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OIL SEAL REPLACEMENT

CAMSHAFT OIL SEAL

1. Remove timing belt.

2. Remove camshaft sprocket.

3. Remove camshaft.

4. Remove camshaft oil seal.

Be careful not to scratch camshatt.

5. Apply engine oil to new camshaft oil seal.

FRONT OIL SEAL

1. Remove timing belt and crankshaft sprocket.
2. Remove oil pump assembly.
3. Remove front oil seal from oil pump body.

SEMB826A

4. Apply engine oil to new oil seal and install it using suitable
tool.

Suitable tool

SEM138C

REAR OIL SEAL

1. Remove flywheel or drive plate.
2. Remove rear oil seal retainer.
3. Remove rear oil seal from retainer.

4. Apply engine oil to new oil seal and install it using suitable
tool.

5. Install rear oil seal retainer with a new gasket to cyvlinder
block.

Suitable tool

SEMB897A
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CYLINDER HEAD

Exhaust (J1-3(0.1-03,0.7- z.z)\;9
cinumRC: RS R [C) 18- 22

8-22,13-16
. R.H. cylinder L.H. cylinder ’ (1.8-2.2 )
head front head front

L.H. rocker cover

. Intake rocker
8 P aWErE Y au ol $2) shaft

e Be sure to align
Intake cut portion to
cylinder head
bolt.

Rocker arm

Valve lifter guide Hydraulic

valve lifter

Cylinder head bolt

Refer to “Instaliation” of CYLINDER HEAD.
Valve collet

é)é Valve spring retainer
@ _——— Outer valve spring

spring §——— Inner valve spring
t &——
- Valve oil seal €39

A

OQuter spring seat

Bolt
M6 wwasher
Oil filler cap ~

'
'//
R.H. rocker L 2
/'_/
P Il

cover

Exhaust valve

\_ Bolt
Cylinder head rear cover
Rear cover gasket

[C) 78 - 88 (8.0 - 9.0, 58 - 65)
Camshaft locate plate

R.H. cylinder R

head assembly cylinder

head
Camshaft front

\ o (s 4 5
oil seal ‘,,@V) ~ \ \ 2
Sea K\B cel |y teme®
J , &K \ | or— A
¢
L.H. camshaft

\& ™ Cylinder block

évl:

[C) : N-m (kg-m, ft-Ib)

SEM912B
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CYLINDER HEAD

SEM870B

\\\

\ Ny

Right side: ~ —
9 KXY 2 ‘:D
Oil pan Drain plug
\ - —
N
Loosen Q

/]

&

SMA220C

Left side: Y
/ /5
Oil pan

: i

SMA221C

CAUTION:

e When installing sliding parts such as rocker arms, camshaft
and oil seal, be sure to apply new engine oil on their sliding
surfaces.

e When tightening cylinder head bolts and rocker shaft bolts,
apply new engine oil to thread portions and seat surfaces of
bolts.

e If hydraulic valve lifter is kept on its side, there is a risk of
air entering it. After removal, always set hydraulic valve
lifter straight up, or when laying it on its side, have it soak
in new engine oil.

e Do not disassemble hydraulic valve lifter.

e Attach tags to valve lifters so as not to mix them up.

Removal

1. Release fuel pressure.

Refer to “‘Releasing Fuel Pressure’ in section EF & EC.
2. Remove timing beilt.

Refer to “TIMING BELT — Removal’.

3. Drain coolant by removing drain plugs from both sides of

cylinder block.
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CYLINDER HEAD

Removal (Cont’d)

4. Separate A.S.C.D. and accelerator control wire from intake
manifold collector.

5. Remove intake manifold collector from engine.
The following parts should be disconnected or removed.
(1) Harness connectors for
e A.A.C. valve
F.I.C.D. solenoid valve
Throttle valve switch
Throttle sensor

Air regulator
E.G.R. control solenoid valve
Exhaust gas temperature sensor

Loosen in numerical order and tighten
in reverse order of removal. SEM251A

°
]
°
e Pressure regulator control solenoid valve
o
°
[ ]
°

Earth harness
(2) P.C.V. hoses
(3) Vacuum hoses for
e Master brake cylinder
e E.G.R. control solenoid valve
e Fuel pressure regulator
e Carbon canister
4) Air hoses from
e Air duct
e A.AC. valve
e Air regulator
5) Water hoses for
e Throttle chamber
o Air relief plug
6) Carbon canister purge hose
7) E.G.R. tube

6. Remove intake manifold with fuel tube assembly.
The following parts should be disconnected or removed.
e Vacuum hose for fuel pressure regulator

e Fuel feed and return hoses

e All injectors harness connectors

e Fuel temperature sensor harness connector

Loosen in
numerical
order.

SEM434B
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CYLINDER HEAD

Removal (Cont’d)
7. Remove both camshaft sprockets.

8. Remove rear timing belt cover.
9. Remove distributor and ignition wires.

After pulling out distributor from cylinder head, do not rotate
distributor rotor.

10. Remove R.H. exhaust manifold from L.H. exhaust manifold.

11. Remove front exhaust tube from exhaust manifold.

12. Remove compressor from bracket.
13. Remove compressor bracket.
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CYLINDER HEAD

\

Loosen in numerical order.
SEM926A

L.H. exhaust manifold

Loosen nuts in
numerical order.
SEMB857C

Loosen nuts in
numerical order.

SEMB858C

SEMB304A

Removal (Cont’d)

14. Remove both rocker covers.

15. Remove cylinder head with exhaust manifold.

e Head warpage or cracking could result from removing in
incorrect order.

e Cylinder head bolts should be loosened in two or three
steps.

Disassembly
1. Remove exhaust manifolds from cylinder head.

2. Remove rocker shafts with rocker arms.
Bolts should be loosened in two or three steps.
3. Remove hydraulic valve lifters and lifter guide.

o Hold hydraulic valve lifters with wire so that they will not
drop from lifter guide.
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CYLINDER HEAD

Feeler gauge
N/ 7 g

SEM758A

Disassembly (Cont’d)
4. Remove oil seal and camshaft.
o Before removing camshaft, measure camshaft end play.

5. Remove valve components with Tool.
6. Remove valve oil seals with Tool or suitable tool.

Inspection

CYLINDER HEAD DISTORTION
Head surface flatness:
Less than 0.1 mm (0.004 in)
If beyond the specified limit, replace it or resurface it.
Resurfacing limit:
The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.
Amount of cylinder head resurfacing is “A’’.
Amount of cylinder block resurfacing is ‘“B”’.
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
After resurfacing cylinder head, check that camshaft rotates
freely by hand. If resistance is felt, cylinder head must be
replaced.
Nominal cylinder head height:
106.8 - 107.2 mm (4.205 - 4.220 in)

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
Limit 0.1 mm (0.004 in)
2. If it exceeds the limit, replace camshaft.
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CYLINDER HEAD

Inspection (Cont’d)

CAMSHAFT CAM HEIGHT
1. Measure camshaft cam height.
Standard cam height:
39.537 - 39.727 mm (1.5566 - 1.5641 in)
Cam wear limit:
0.15 mm (0.0059 in)
2. If wear is beyond the limit, replace camshaft.

SEMS549A

CAMSHAFT JOURNAL CLEARANCE

1. Measure inner diameter of camshaft bearing.
Standard inner diameter:
A 47.000 - 47.025 mm (1.8504 - 1.8514 in)
B 42.500 - 42.525 mm (1.6732 - 1.6742 in)
C 48.000 - 48.025 mm (1.8898 - 1.8907 in)

SEMB879A

2. Measure outer diameter of camshaft journal.
Standard outer diameter:
A 46.920 - 46.940 mm (1.8472 - 1.8480 in)
B 42.420 - 42.440 mm (1.6701 - 1.6709 in)
C 47.920 - 47.940 mm (1.8866 - 1.8874 in)
3. If clearance exceeds the limit, replace camshaft and/or
cylinder head.
Camshatft journal clearance limit:
0.15 mm (0.0059 in)

SEMO012A

Dial gauge

CAMSHAFT END PLAY

1. Install camshaft and locate plate in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard 0.03 - 0.06 mm (0.0012 - 0.0024 in)

SEM829B
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CYLINDER HEAD
Inspection (Cont’d)

3. If it is out of the specified range, select thickness of
camshaft locate plate to obtain standard specified end play.
Example:

When camshaft end play is 0.08 mm (0.0031 in) with
camshaft locate plate @), replace camshaft locate plate @
with camshaft locate plate @) to set the end play at 0.05 mm

(0.0020 in).
Camshaft Locate plate
Unit: mm (in) 0.03 0.06
L 002 (0.0012)  (0.0024)

(0.0008) { ‘:
Engine
oO—F @—H (Om ad (4)—-4:] r; side

... _No
identification identification Punched
mark C . gia:
mark identification

mark
SEM830B

CAMSHAFT SPROCKET RUNOUT

1. Install sprocket on camshaft.
2. Measure camshaft sprocket runout.
Runout (Total indicator reading):
Limit 0.1 mm (0.004 in)
3. If it exceeds the limit, replace camshaft sprocket.

VALVE GUIDE CLEARANCE

1. Measure valve deflection in a right-angled direction with
camshaft. (Valve and valve guide mostly wear in this
direction.)

Valve deflection limit (Dial gauge reading):
0.20 mm (0.0079 in)

SEM263A
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CYLINDER HEAD

SEMBS800A

e Top
Center

P
Bottom

po—e

Valve guide Valve
SEM751A

Oil

SEMO08A

SEM264A

SEM088C

Inspection (Cont’d)

2. Ifit exceeds the limit, check valve to valve guide clearance.

a. Measure valve stem diameter and valve guide inner diam-
eter.
b. Check that clearance is within specification.
Valve to valve guide clearance:
Intake
0.020 - 0.053 mm (0.0008 - 0.0021 in)
Exhaust
0.030 - 0.053 mm (0.0012 - 0.0021 in)
Limit
0.10 mm (0.0039 in)
c. If it exceeds the limit, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 150 to 160°C
(302 to 320°F).

2. Drive out valve guide with a press [under a20 kN (2t, 2.2 US
ton, 2.0 Imp ton) pressure] or hammer and suitable tool.

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
(for service parts):
Intake
11.175 - 11.196 mm (0.4400 - 0.4408 in)
Exhaust
12.175 - 12.196 mm (0.4793 - 0.4802 in)
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CYLINDER HEAD

Intake side

Exhaust side

SEMO089C

SEMO090C

SEM795A

Inspection (Cont’d)

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and press
service valve guide onto cylinder head.
Projection “L’’:
13.2 - 13.4 mm (0.520 - 0.528 in)

5. Ream valve guide.
Finished size:
Intake
7.000 - 7.018 mm (0.2756 - 0.2763 in)
Exhaust
8.000 - 8.018 mm (0.3150 - 0.3157 in)

VALVE SEATS

Check valve seats for any evidence of pitting at valve contact
surface, and reseat or replace if it has worn out excessively.

e Before repairing valve seats, check valve and valve guide
for wear. If they have worn, replace them. Then correct
valve seat.

e Cut with both hands to maintain a uniform cutting surface.

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.

2. Ream cylinder head recess.

Reaming bore for service valve seat
Oversize [0.5 mm (0.020 in)]:
Intake
44.500 - 44.516 mm (1.7520 - 1.7526 in)
Exhaust
37.500 - 37.516 mm (1.4764 - 1.4770 in)

Reaming should be done in circles concentric to the valve guide

center so that valve seat will have the correct fit.
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CYLINDER HEAD

SEMO008A

SEM892B

le—T (Margin thickness)

d
D | ] 1
I L
SEM188A
SEM288A

Inspection (Cont’d)

3. Heat cylinder head to 150 to 160°C (302 to 320°F).
4. Press fit valve seat until it seats on the bottom.

5. Cut or grind valve seat using suitable tool at the specified

dimensions as shown in S.D.S.

6. After cutting, lap valve seat with abrasive compound.

7. Check valve seating condition.

Intake Exhaust
Seat face angle “a”’ degree 45 45
Contacting width “W” mm (in)|  1.75 (0.0689) 1.7 (0.067)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to
S.D.S.When valve head has been worn down to 0.5 mm (0.020

in) in margin thickness, replace valve.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or

less.

VALVE SPRING

Squareness
1. Measure “S” dimension.
Out-of-square:
Outer
Less than 2.2 mm (0.087 in)
Inner

Less than 1.9 mm (0.075 in)
2. If it exceeds the limit, replace spring.
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CYLINDER HEAD

EM113

SEM761A

A\

SEM762A

SEM269A

Inspection (Cont’d)
Pressure

Check valve spring pressure.
Pressure: N (kg, Ib) at height mm (in)
Standard
Outer
250.1 (25.5, 56.2) at 40.0 (1.575)
Inner
255.0 (26.0, 57.3) at 25.0 (0.984)
Limit
Outer
More than 228.5 (23.3, 51.4) at 25.0 (0.984)
Inner
More than 225.6 (23.0, 50.7) at 25.0 (0.984)
If it exceeds the limit, replace spring.

ROCKER SHAFT AND ROCKER ARM

1. Check rocker shafts for scratches, seizure and wear.
2. Check outer diameter of rocker shaft.
Diameter:
17.979 - 18.000 mm (0.7078 - 0.7087 in)

3. Check inner diameter of rocker arm.
Diameter:
18.007 - 18.028 mm (0.7089 - 0.7098 in)
Rocker arm to shaft clearance:
0.007 - 0.049 mm (0.0003 - 0.0019 in)
e Keep rocker arm with hydraulic valve lifter standing to
prevent air from entering hydraulic valve lifter when check-
ing.

HYDRAULIC VALVE LIFTER
1. Check contact and sliding surfaces for wear or scratches.
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CYLINDER HEAD

Inspection (Cont’d)

2. Check diameter of valve lifter.
Outer diameter:
\ 15.947 - 15.957 mm (0.6278 - 0.6282 in)

Y

SEM759A

3. Check valve lifter guide inner diameter.
Inner diameter:
16.000 - 16.013 mm (0.6299 - 0.6304 in)
Standard clearance between valve lifter and lifter guide:
0.043 - 0.066 mm (0.0017 - 0.0026 in)

SEM760A

Assembly
5 1. Install valve component parts.
e Always use new valve oil seal. Refer to OIL SEAL RE-
Wide pitch PLACEMENT.
e Before installing valve oil seal, install inner valve spring
1 seat.
Narrow pitch e Install outer valve spring (uneven pitch type) with its narrow
] pitch side toward cylinder head side.
. e After installing valve component parts, use plastic hammer
Cylinder head side to lightly tap valve stem tip to assure a proper fit.

SEM638B

2. Install camshafts, locate plates and cylinder head rear
Knock pin covers.

e Set knock pin of camshaft at the top.

SEM834B

3. Install valve lifters into valve lifter guide.

e Assemble valve lifters to their original position and hold all
valve lifters with wire to prevent lifters from falling off.

e After installing them, remove the wire.

SEM280A
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CYLINDER HEAD

Rocker shaft direction

Q@R H. cylinder L.H. cylinder B
head front head front

Intake
SEM835B

marks

SEMB836B

Right side:

-

SMAQ51C

Lett side: W @ ’
Oil pan C\ \) \\'sz\i" plug

Tighten

SMA852C

Assembly (Cont’d)

4. Install rocker shafts with rocker arms.

e Tighten bolts gradually in two or three stages.

o Before tightening, be sure to set camshaft the lobe at the
position where lobe is not lifted.

a. Set No. 1 piston at T.D.C. on its compression stroke and
tighten rocker shaft bolts for No. 2, No. 4 and No. 6
cylinders.

b. Set No. 4 piston at T.D.C. on its compression stroke and
tighten rocker shaft bolts for No. 1, No. 3 and No. 5

cylinders.

5. Install exhaust manifold to cylinder head in reverse order of
removal.

Installation

1. Set No. 1 piston at T.D.C. on its compression stroke as
follows:

a. Align crankshaft sprocket aligning mark with mark on oil
pump body.
b. Confirm that knock pin on camshaft is set at the top.

2. Install both drain plugs.

e Apply sealant to drain plug threads.

3. Install exhaust manifolds to cylinder head in reverse order
of removal.
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CYLINDER HEAD

Cylinder head bolt washer

(]

[

Cylinder head side

\ 4

SEMS877A

No. 2

No. 4

No.

l L
Cylinder (@
head bolt \

L,

/() b

Installation (Cont’d)

4. Install cylinder head with new gasket.

e Be sure to install washers between bolts and cylinder head.

e Do not rotate crankshaft and camshaft separately, or valves
will hit piston heads.

5. Tighten cylinder head bolts in numerical order using
ST10120000 (J24239-01).
e Tightening procedure:
(1) Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).
(2) Tighten all bolts to 59 N-m (6.0 kg-m, 43 ft-Ib).
(3) Loosen all bolts completely.
(4) Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).
(5) Turn all bolts 60 to 65 degrees clockwise.
If an angle wrench is not available, tighten all bolts to 54 to
64 N-m (5.5 to 6.5 kg-m, 40 to 47 ft-lb).
e Bolts for @, &, 42 and G3 are longer than the others.
L,: 127 mm (5.00 in) for @, &, G2 and @3
L,: 106 mm (4.17 in) for others

6. Install both rocker covers.

7. Install compressor bracket and compressor.
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CYLINDER HEAD

Installation (Cont’d)

8. Install front exhaust tube to exhaust manifold.

9. Install R.H. exhaust manifold to L.H. exhaust manifold.

10. Install rear belt cover and camshaft sprocket.
e R.H. camshaft sprocket and L.H. camshaft sprocket are

different parts. Be sure to install them in the correct
location.
Identification mark 0
R.H. camshaft sprocket R3 0°53’
L.H. camshaft sprocket L3 -3°27

SEMB303A

11. Install timing belt and adjust belt tension.
Refer to “TIMING BELT — Installation.

12. Install distributor.

L dré
istributor drive gear (1) Align mark on shaft with protruding mark on housing.

Mark on shaft

Mark on housing
{protruding)

Mark on housing
(indented)

SEM8378B
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CYLINDER HEAD

l Rotor head position
(No. 1 cylinder at T.D.C.)

Loosen in
numerical
order.

SEM434B

il

SEM531A

Installation (Cont’d)

(2) After installing, confirm that distributor rotor head is set as
shown in figure.

13. Install intake manifold with fuel tube assembly.
Install all parts which were removed in step 6 under
“CYLINDER HEAD — Removal”. (See page EM-24.)

14. Install intake manifold collector.
Install all parts which were removed in step 5 under
“CYLINDER HEAD — Removal”. (See page EM-24.)

15. Install A.S.C.D. and accelerator control wire.

16. Check hydraulic valve lifter.

a. Push plunger forcefully with your finger.

o Be sure to check it with rocker arm in its free position (not
on the lobe).

b. If valve lifter moves more than 1 mm (0.04 in), air may be
inside it.

c. Bleed air off by running engine at 1,000 rpm under no load
for about 10 minutes.

d. If hydraulic valve lifters are still noisy, replace them and
bleed air off again in the same manner as in step 16 (c).
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ENGINE REMOVAL

Front engine slinger

[T 44 - 59 45 - 6.0, 33 - 43)

Rear engine
slinger

[O) 39 - 29

(4.0 - 5.0, 29 - 36)

|
%&‘% Mounting bracket

< \
&, \

1
Front insulator

[C] 39 - 49 (4.0 - 5.0, 29 - 36)

Rear insulator

~

T -
\
(D)

B N

(44 - 56, 32 - 41)

b T @
&
Qa3 . ss5
(44 - 56, 32 - 41)
[C) 43 - 55 (4.4 - 5.6, 32 - 41)

[O) 22 - 28 (22 - 29, 16 - 21)

T : Nem (kg-m, ft-Ib)

SEM859C
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ENGINE REMOVAL

SER312

WARNING:

a. Situate vehicle on a flat and solid surface.

b. Place chocks at front and back of rear wheels.

c. Do not remove engine until exhaust system has completely
cooled off. Otherwise, you may burn yourself and/or fire
may break out in fuel line.

d. For safety during subsequent steps, the tension of wires
should be slackened against the engine.

e. Before disconnecting fuel hose, release fuel pressure from
fuel line.

Refer to ‘“Releasing Fuel Pressure” in section EF & EC.

f. Before removing front axle from transmission, place safety
stands under designated front supporting points. Refer to
Gl section for lifting points and towing.

g. Be sure to hoist engine and transmission in a safe manner.

h. For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:

e When lifting engine, be careful not to strike adjacent parts,
especially accelerator wire casing, brake lines, and brake
master cylinder.

e In hoisting the engine, always use engine slingers in a safe
manner.

e Do not loosen front engine mounting insulator cover secur-

ing nuts.

When cover is removed, damper oil flows out and mounting
insulator will not function.

For tightening torque, refer to sections AT.

Sealant should be applied between engine and transmis-
sion.
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ENGINE REMOVAL

Removal

7.
8.
9

Remove engine undercover and hood.

Drain engine coolant.

Remove vacuum hoses, fuel tubes, wires, harnesses and
connectors.

Remove radiator with shroud and cooling fan.

Remove drive belts.

Remove power steering oil pump and air conditioner com-
pressor.

Remove front exhaust tube.

Install engine slingers.

Hoist engine with engine slingers and remove engine
mounting bolts from both sides.

10. Remove engine from vehicle.
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CYLINDER BLOCK

Cylinder block

83 - 93
\Gasket @ M (8.5 - 9.5,

&g - 69)

Oil pump
assembly

Water drain plug

[OJ34-44

(3.5 - 4.5, 25 - 33)

S
9
\)

O-ring ‘ ‘
[ 16 - 21 é &
(16 - 2.1, 12 - 15)

Oil strainer
Flywheel or drive plate

Piston Rear plate

Piston pin
Snap ring Q\
Connecting
rod bushing

Main bearing

Connecting
rod

Refer to “Assembly”.
Connecting

rod bearing
Main bearing cap

[C] 90 - 100

(9.2 - 10.2, 67 - 74)

Liquid gasket

7-8
(0.7 - 0.8, 5.1 - 5.8)

Drain plug

(0] 29 - 39— \
(3.0 - 4.0, 22 - 29) Washer

‘ : Apply sealant.

{q : Nem (kg-m, ft-Ib)

SEM860C
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CYLINDER BLOCK

SEMB308A

Piston heater

SEM877B

@<~ " “®
R T & P
e Py o L. _0 o °
SR <N f"@&ﬁl\{
Loosen in numerical order. )
SEM311A
SEM149B

CAUTION:

When installing sliding parts such as bearings and pistons,
be sure to apply engine oil on the sliding surfaces.

o Place removed parts such as bearings and bearing caps in
their proper order and direction.

e When tightening connecting rod bolts and main bearing cap
bolts, apply engine oil to thread portion of bolts and seating
surface of nuts.

Disassembly

PISTON AND CRANKSHAFT

1. Place engine on a work stand.

2. Drain coolant and oil.

3. Remove oil pan and oil pump.

4. Remove timing belt.

5. Remove water pump.

6. Remove cylinder head.

7. Remove pistons with connecting rods.

e When disassembling piston and connecting rod, remove
snap ring first, then heat piston to 60 to 70°C (140 to 158°F)
or use piston pin press stand at room temperature.

8. Remove bearing cap and crankshaft.

e Before removing bearing cap, measure crankshaft end
play.

e Bolts should be loosened in two or three steps.

Inspection

PISTON AND PISTON PIN CLEARANCE

1.

Measure inner diameter of piston pin hole “'dp”.
Standard diameter “dp’’:
20.969 - 20.981 mm (0.8255 - 0.8260 in)

EM-43



CYLINDER BLOCK

Micrometer

SEM821B

N.G.

Feeler
guee  /ox.

Feeler gauge
Ring

SEMO024A

Piston
Press-fit

Measuring
point

SEM822B

SEM150B

Inspection (Cont’d)

2. Measure outer diameter of piston pin “Dp’’.
Standard diameter “Dp’’:
20.971 - 20.983 mm (0.8256 - 0.8261 in)
3. Calculate piston pin clearance.
dp - Dp = -0.008 to 0.004 mm (-0.0003 to 0.0002 in)
If it exceeds the above value, replace piston assembly with pin.

PISTON RING SIDE CLEARANCE
Side clearance:
Top ring
0.040 - 0.073 mm (0.0016 - 0.0029 in)
2nd ring
0.030 - 0.063 mm (0.0012 - 0.0025 in)
Max. limit of side clearance:
0.1 mm (0.004 in)
If out of specification, replace piston and/or piston ring assem-
bly.

PISTON RING END GAP
End gap:
Top ring
0.21 - 0.44 mm (0.0083 - 0.0173 in)
2nd ring
0.18 - 0.44 mm (0.0071 - 0.0173 in)
Oil ring
0.20 - 0.76 mm (0.0079 - 0.0299 in)
Max. limit of ring gap:
1.0 mm (0.039 in)
If out of specification, replace piston ring. If gap still exceeds the
limit even with a new ring, rebore cylmder and use oversized
piston and piston rings.

Refer to S.D.S.

CONNECTING ROD BEND AND TORSION
Bend:
Limit 0.15 mm (0.0059 in)
per 100 mm (3.94 in) length
Torsion:
Limit 0.30 mm (0.0118 in)
per 100 mm (3.94 in) length
If it exceeds the limit, replace connecting rod assembly.
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CYLINDER BLOCK
Inspection (Cont’d)

CYLINDER BLOCK DISTORTION AND WEAR

1. Clean upper face of cylinder block and measure the distor-
tion.
Measuring points Limit:

0.10 mm (0.0039 in)

— e;" o= | 2 If out of specification, resurface it.
..j» 4“‘ The resurfacing limit is determined by cylinder head resur-
. — N TS facing in engine.
‘-"-"P‘ Amount of cylinder head resurfacing is “A”.

Werpege of surface: Amount of cylinder block resurfacing is “B”.
Less than 0.1 mm (0.004 in) The maximum limit is as follows:
- A + B = 0.2 mm (0.008 in)
Nominal cylinder block height
from crankshaft center:
227.60 - 227.70 mm (8.9606 - 8.9645 in)
3. If necessary, replace cylinder block.

SEM319A

PISTON-TO-BORE CLEARANCE

1. Using a bore gauge, measure cylinder bore for wear,
out-of-round and taper.
Standard inner diameter:
87.000 - 87.030 mm (3.4252 - 3.4264 in)
Wear limit:
0.20 mm (0.0079 in)
Out-of-round (X - Y) limit:
0.015 mm (0.0006 in)
Taper (A - B) limit:
0.015 mm (0.0006 in) ,
If it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary. -
2. Check for scratches and seizure. If seizure is found, hone it.

Unit: mm (in)
SEM321A

Piston grade number and ring set e If both cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block upper surface.

GG _S0500__S00C S0

OQOQ Q@

PN
ERTE -l N
Piston grade number

o

o
o
o

SEMS557A

EM-45



CYLINDER BLOCK

SEM990B

——

Taper :
Out-of-round :

SEM316A

Inspection (Cont’d)

3. Measure piston skirt diameter.
Piston diameter ‘“A’’:
Refer to S.D.S.
Measuring point ‘“‘a”’ (Distance from the bottom):
18 mm (0.71 in)
4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B’’:
0.015 - 0.035 mm (0.0006 - 0.0014 in)

5. Determine piston oversize according to amount of cylinder
wear.

Oversize pistons are available for service. Refer to S.D.S.

6. Cylinder bore size is determined by adding piston-to-bore

clearance to piston diameter A’

Rebored size calcuiation:

D=A+B-C
where,
D: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance 0.02 mm (0.0008 in)

7. Install main bearing caps, and tighten to the specified
torque to prevent distortion of cylinder bores in final
assembly.

8. Cut cylinder bores.

e When any cylinder needs boring, all other cylinders must
also be bored.

e Do not cut too much out of cylinder bore at a time. Cut only
0.05 mm (0.0020 in) or so in diameter at a time.

9. Hone cylinders to obtain specified piston-to-bore clearance.

10. Measure finished cylinder bore for out-of-round and taper.

e Measurement should be done after cylinder bore cools

down.

CRANKSHAFT

1. Check crankshaft main and pin journals for score, wear or
cracks.

2. With a micrometer, measure journals for taper and out-
of-round.

Out-of-round (X - Y):

Less than 0.005 mm (0.0002 in)
Taper (A - B):

Less than 0.005 mm (0.0002 in)
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CYLINDER BLOCK

Upper main bearing No. 1+ ": With oil groove
No 2*
No 3 FRONT
No. 4* \ :
No 3

Lower main bearing

No. 4 SEM327A

SEMS05A

SEMS506A

Inspection (Cont’d)
3. Measure crankshaft runout.

Runout (Total indicator reading):
Less than 0.10 mm (0.0039 in)

BEARING CLEARANCE

e Either of the following two methods may be used, however,
method A gives more reliable results and is preferable.

Method A (Using bore gauge & micrometer)
Main bearing

1. Set main bearings in their proper positions on cylinder
block and main bearing cap.

2. Install main bearing cap to cylinder block.
Tighten all bolts in correct order in two or three stages.
3. Measure inner diameter ‘A’ of each main bearing.

4. Measure outer diameter ‘Dm’ of each crankshaft main
journal.
5. Calculate main bearing clearance.
Main bearing clearance (A - Dm):
Standard
0.028 - 0.055 mm (0.0011 - 0.0022 in)
Limit
0.090 mm (0.0035 in)
6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-

ing.
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CYLINDER BLOCK
Inspection (Cont’d)

a. When grinding crankshaft journal, confirm that “L” dimen-
sion in fillet roll is more than the specified limit.
“L”: 0.1 mm (0.004 in)
b. Referto S.D.S. for grinding crankshaft and available service
parts.

No. 1 journal 8. If crankshaft is reused, measure main bearing clearances
grade number and select thickness of main bearings.
5 If crankshaft is replaced with a new one, it is necessary to
select thickness of main bearings as follows:
a. Grade number of each cylinder block main journal is
punched on the respective cylinder block.

SEMS508A
b. Grade number of each crankshaft main journal is punched
on the respective crankshaft.
No. 4 journal
1 No. 3 grade number
No.
° No.2 SEM1678

c. Select main bearing with suitable thickness according to
the following table.

Main bearing grade number:

Main journal
grade number
0 1 2
Crankshaft
journal grade number
0 0 1 2
1 1 2
2 2 3 4

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number 1+ 2
3
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CYLINDER BLOCK

AN

Vi
N\

SEMOS58A

SEM151B

Inspection (Cont’d)
Connecting rod bearing (Big end)

1.
2.

Install connecting rod bearing to connecting rod and cap.
Install connecting rod cap to connecting rod.

Tighten bolts to the specified torque.

3.

No

Measure inner diameter "'C"’ of each bearing.

Measure outer diameter "'Dp’’ of each crankshaft pin jour-
nal.
Calculate connecting rod bearing clearance.
Connecting rod bearing clearance (C - Dp):
Standard
0.014 - 0.054 mm (0.0006 - 0.0021 in)
Limit
0.090 mm (0.0035 in)
If it exceeds the limit, replace bearing.
If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-
ing.
Refer to step 7 of “BEARING CLEARANCE — Main
bearing’’.

Method B (Using plastigauge)
CAUTION:

Do not turn crankshaft or connecting rod while plastigauge
is being inserted.

When bearing clearance exceeds the specified limit, ensure
that the proper bearing has been installed. Then if exces-
sive bearing clearance exists, use a thicker main bearing or
undersized bearing so that the specified bearing clearance
is obtained.

CONNECTING ROD BUSHING CLEARANCE (Small end)

1.

Measure inner diameter *'C’’ of bushing.
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CYLINDER BLOCK

Inspection (Cont’d)

2. Measure outer diameter “‘Dp’’ of piston pin.
3. Calculate connecting rod bushing clearance.
Connecting rod bushing clearance = C - Dp
Standard:
0.005 - 0.017 mm (0.0002 - 0.0007 in)
Limit:
0.023 mm (0.0009 in)
If it exceeds the limit, replace connecting rod assembly or
connecting rod bushing and/or piston set with pin.

Micrometer

SEMS03A

REPLACEMENT OF CONNECTING ROD BUSHING

(Small end)
1. Drive in small end bushing until it is flush with end surface
of rod.

Be sure to align the oil holes.

2. After driving in small end bushing, ream the bushing so that
clearance between connecting rod bushing and piston pin
is the specified value.

Clearance between connecting rod bushing and piston
pin:

SEMO062A

0.005 - 0.017 mm (0.0002 - 0.0007 in)

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):
Flywheel (M/T model)
Less than 0.15 mm (0.0059 in)
Drive plate (A/T model)
Less than 0.15 mm (0.0059 in)

SEM325A

Assembly

PISTON
1. Install new snap ring on one side of piston pin hole.

SEM166B
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CYLINDER BLOCK

Front mark

Engine front
Oil hole

Cylinder
S number
SEM897B

e Top ring

o Oil ring
% ‘ upper rail

Oil ring ‘
expander é
Front i

O

=y

Oil ring
lower rail

2nd ring
SEM160B
Upper main bearing No.1* °:With oil groove
No 2*
No 3 FRONT
No. 4* S :
No 3

Lower main bearing

No. 4 SEM327A

Assembly (Cont’d)

2. Heat piston to 60 to 70°C (140 to 158°F) and assemble piston,
piston pin, connecting rod and new snap ring.

e Align the direction of piston and connecting rod.

e Numbers stamped on connecting rod and cap correspond
to each cylinder.

e After assembly,
smoothly.

make sure connecting rod swings

3. Set piston rings as shown.

CRANKSHAFT

1. Set main bearings in their proper positions on cylinder
block and main bearing cap.

e Confirm that correct main bearings are used.

Refer to “Inspection’ in this section.

2. Install crankshaft and main bearing caps and tighten bolts
to the specified torque.

e Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial direc-
tion.

e Tighten bearing cap bolts gradually in two or three stages.
Start with center bearing and move outward sequentially.

e After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.

3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.050 - 0.170 mm (0.0020 - 0.0067 in)
Limit
0.30 mm (0.0118 in)
If beyond the limit, replace bearing with a new one.

EM-51



CYLINDER BLOCK

Align oil hole

SEM159B

(J8037)
or suitable tool

ST16610001
(J23907)
or suitable

Assembly (Cont’d)

4. Install connecting rod bearings in connecting rods and
connecting rod caps.

e Confirm that correct bearings are used.

Refer to ““Inspection”.

o Install bearings so that oil hole in connecting rod aligns
with oil hole of bearing.

Install pistons with connecting rods.

Install them into corresponding cylinders with Tool.

Be careful not to scratch cylinder wall by connecting rod.
Arrange so that front mark on piston head faces toward
front of engine.

oo p o

b. Install connecting rod bearing caps.Tighten connecting rod
bearing cap nuts to the specified torque.
[O): Connecting rod bearing nut
(1) Tighten to 14 to 16 N-m
(1.4 to 1.6 kg-m, 10 to 12 ft-Ib).
(2) Turn nuts 60 to 65 degrees clockwise.
If an angle wrench is not available, tighten nuts
to 38 to 44 N-m (3.9 to 4.5 kg-m, 28 to 33 ft-Ib).

6. Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit '
0.40 mm (0.0157 in)
If beyond the limit, replace connecting rod and/or crankshaft.

REPLACING PILOT CONVERTER
1. Remove pilot converter.
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CYLINDER BLOCK

a

Crankshaft side

A/T &

SEM163B

Assembly (Cont’d)

2.

Install pilot converter.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Cylinder arrangement

V-6

COMPRESSION PRESSURE

Unit: kPa (kg/cm?, psi)/300 rpm

Compression pressure
Standard 1,196 (12.2, 173)
Minimum 883 (9.0, 128)

Differential limit between cyi-

inders 98 (1.0, 14)

Displacement cm? (cu in) 2,960 (180.62)
Bore and stroke mm (in) 87 x 83 (3.43 x 3.27)
Valve arrangement O.H.C.
Firing order 1-2-3-4-5-6
Number of piston rings

Compression 2

Oil 1
Number of main bearings 4
Compression ratio 9.0
Cylinder number

/ gy
3
FRONT SEM713A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment

CYLINDER HEAD

VALVE

Unit: mm (in)

Unit: mm (in)
Standard Limit
Head surface distortion Less than 0.1 (0.004)
0.03 (0.0012) T

<7

Height

Height (nominal)
1068 - 107.2
(4.205 - 4.220)

SEMO0828

le— T (Margin thickness)

SEM188

Valve head diameter ‘D"
intake

Exhaust

42.0 - 42.2 (1.654 - 1.661)
35.0 - 35.2 (1.378 - 1.386)

Valve length “'L"
Intake

Exhaust

125.3 - 125.9 (4.933 - 4.957)
124.2 - 124.8 (4.890 - 4.913)

Valve stem diameter “‘d”
Intake

Exhaust

6.965 - 6.980 (0.2742 - 0.2748)
7.965 - 7.970 (0.3136 - 0.3138)

Valve seat angle "“a”
Intake

Exhaust

45°15’ - 45°45°

Valve margin “T"
Intake

Exhaust

1.15 - 1.45 (0.0453 - 0.0571)
1.35 - 1.65 (0.0531 - 0.0650)

Valve margin “T" limit

More than 0.5 (0.020)

Valve stem end surface grinding
limit

Less than 0.2 (0.008)

Valve clearance

Intake 0 (0)
Exhaust 0 (0)
Valve spring
Outer 51.2 (2.016)
Free height mm (in)
Inner 44.1 (1.736)
523.7 (53.4, 117.7)
Outer
Pressure at 30.0 (1.181)

N (kg Ib) at height mm (in)

255.0 (26.0, 57.3)

Inner at 25.0 (0.984)

Outer 2.2 (0.087)
Out-of-square mm (in)

Inner 1.9 (0.075)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Hydraulic valve lifter

Inspection and Adjustment (Cont’d)
Intake valve seat

Unit: mm (in)

Lifter outside diameter

15.947 - 15.957
(0.6278 - 0.6282)

Lifter guide inside diameter

16.000 - 16.013
(0.6299 - 0.6304)

Clearance between lifter and lifter guide

0.043 - 0.066
(0.0017 - 0.0026)

Valve guide

Unit: mm (in)

Standard
V/,
1.75 //
(0.0689)
45°
30
—¥
416-418
[¢—{1.638 - 1.646) dia.—
Oversize [0.5 (0.020)]
R0.3-05
?0_012 .0.020) | 44 500 - 44.516 (1.7520 - 1.7526) dia.
Y, Cylinder head
1.75 /
(0.0689)
45°
416-41.8
r-——— (1.638 - 1.646) dia. ———

Unit: mm (in)

SEM755A

Exhaust valve seat

Standard Service

Valve guide
Intake 11.023 - 11.034 11.223 - 11.234
Outer (0.4340 - 0.4344) | (0.4418 - 0.4423)
diameter Exhaust| 12023 - 12.034 12.223 - 12.234
(0.4733 - 0.4738) | (0.4812 - 0.4817)

Valve guide

C intake 7.000 - 7.018

inner diam- (0.2756 - 0.2763)

eter (Fin-

ished size) 8.000 - 8.018

Exhaust (0.3150 - 0.3157)

. Intake 10.975 - 10.996 11.175 - 11.196
Cylinder head (0.4321 - 0.4329) | (0.4400 - 0.4408)
valve guide
hole diameter gypayst| 11-975 - 11996 12.175 - 12.196

(0.4715- 0.4723) | (0.4793 - 0.4802)
Interference fit Intake 0.027 - 0.059
of valve guide Exhaust (0.0011 - 0.0023)
Standard Max. tolerance
Intake 0.020 - 0.053
Stem to guide (0.0008 - 0.0021) 0.10
clearance Exhaust 0.030 - 0.053 (0.0039)
(0.0012 - 0.0021)
. 0.20
Valve deflection limit — (0.0079)
Rocker shaft and rocker arm
Unit: mm (in)

Rocker shaft

Outer diameter

17.979 - 18.000
(0.7078 - 0.7087)

Rocker arm

Inner diameter

18.007 - 18.028
(0.7089 - 0.7098)

Clearance between rocker arm
and rocker shaft

0.007 - 0.049
(0.0003 - 0.0019)

Standard

1.7 (0.067)

4 50\/

325-327
la——— (1.280 - 1.287) dia.

344-346
- (1.354 - 1.362) dia.

Oversize [0.5 (0.020)]

R0.3-0.5
(0.012 - 0.020)

7

1.7

37.500 - 37.516 (1.4764 - 1.4770) dia.
L

_

Cylinder head

(0.067)

N

Unit: mm (in)

34.4- 34.6 (1.354 - 1.362) dia.

SEM756A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)
CAMSHAFT AND CAMSHAFT BEARING

Unit: mm (in) Valve timing
eé‘
N
&
3
Q
4,
s EM120
B.D.C. Unit: degree
a b c d e f
SEM8938B
248 248 10 58 10 58
Standard Max. tolerance
Camshaft journal to 0.060 - 0.105

bearing clearance

(0.0024 - 0.0041)

Inner diameter of
camshaft bearing

® ®

47.000 - 47.025
(1.8504 - 1.8514)

42.500 - 42.525
(1.6732 - 1.6742)

48.000 - 48.025
(1.8898 - 1.8907)

Outer diameter of
camshaft journal

©

® ® ©

46.920 - 46.940
(1.8472 - 1.8480)

42.420 - 42.440
(1.6701 - 1.6709)

47.920 - 47.940
(1.8866 - 1.8874)

Camshaft runout
[T1R.]

Less than
0.04 (0.0016)

0.1 (0.004)

Camshaft end play

0.03 - 0.06
(0.0012 - 0.0024)

EM671

Cam height “A”
Intake

Exhaust

39.537 - 39.727 (1.5566 - 1.5641)

Wear limit of cam height

0.15 (0.0059)

*Total indicator reading
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

CYLINDER BLOCK

Unit: mm (in)

Available piston

SEM321A

Unit: mm (in)

Surface flatness

SEM8918

Standard Less than 0.03 (0.0012)
Limit 0.10 (0.0039) Piston skirt diameter “A”
Cylinder bore Standard
Inner diameter Grade No. 1
Standard Grade No. 2
Grade No. 1 87.000 - 87.010 (3.4252 - 3.4256) Grade No. 3
Grade No. 2 87.010 - 87.020 (3.4256 - 3.4260) 0.25 (0.0098) over-
Grade No. 3 87.020 - 87.030 (3.4260 - 3.4264) size (Service)
Wear limit 0.20 (0.0079) 0.50 (0.0197) over-

Out-or-round (X - Y)

Less than 0.015 (0.0006)

size (Service)

86.965 - 86.975 (3.4238 - 3.4242)
86.975 - 86.985 (3.4242 - 3.4246)
86.985 - 86.995 (3.4246 - 3.4250)

87.215 - 87.265 (3.4337 - 3.4356)

87.465 - 87.515 (3.4435 - 3.4455)

Taper (A-B-C)

Less than 0.015 (0.0006)

*a' dimension

18 (0.71)

Main journal inner di-
ameter

Piston pin hole diameter

20.969 - 20.981 (0.8255 - 0.8260)

Piston clearance to cylin-

0.025 - 0.045 (0.0010 - 0.0018)

der block
Grade No. 0 66.645 - 66.654 (2.6238 - 2.6242) er bloc
Grade No. 1 66.654 - 66.663 (2.6242 - 2.6245)

Grade No. 2 66.663 - 66.672 (2.6245 - 2.6249)

Difference in inner

Piston ring

diameter between Unit: mm (in)
cylinders
Standard Limit
Standard Less than 0.05 (0.0020)
Side clearance
To 0.040 - 0.073
p (0.0016 - 0.0029)
0.1 (0.004)
ond 0.030 - 0.063
(0.0012 - 0.0025)
Ring gap
To 0.21-0.44
P (0.0083 - 0.0173)
0.18 - 0.44 ‘
2nd (0.0071 - 0.0173) 1.0 (0.039)
R - 0.20 - 0.76
Oil (rail ring) (0.0079 - 0.0299)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Piston pin

Inspection and Adjustment (Cont’d)
CRANKSHAFT

Unit: mm (in)

Unit: mm (in)

Piston pin outer

. 20.971 - 20.983 (0.8256 - 0.8261)
diameter

Interference fit of

. R . -0.008 to 0.004 (-0.0003 to 0.0002)
piston pin to piston

Piston pin to con-
necting rod bushing
clearance

0.005 - 0.017 (0.0002 - 0.0007)

Main journal dia. “‘Dm"

Values measured at ambient temperature of 20°C (68°F)

CONNECTING ROD

Unit: mm (in)

Center distance 154.1 - 154.2 (6.067 - 6.071)

Bend, torsion [per 100
(3.94)]

Bend: 0.15 (0.0059)

Limit Torsion: 0.30 (0.0118)

Piston pin bushing in-

. N 20.982 - 20.994 (0.8261 - 0.8265)
ner diameter

Connecting rod big end

. . 53.000 - 53.013 (2.0866 - 2.0871)
inner diameter

Side clearance
Standard 0.20 - 0.35 (0.0079 - 0.0138)
Limit 0.40 (0.0157)

*After installing in connecting rod

Grade No. 0 62.967 - 62.975 (2.4790 - 2.4793)

Grade No. 1 62.959 - 62.967 (2.4787 - 2.4790)

Grade No. 2 62.951 - 62.959 (2.4784 - 2.4787)
Pin journal dia. “Dp” 49.955 - 49.974 (1.9667 - 1.9675)
Center distance "'r”’ 41.5 (1.634)
Out-of-round (X - Y)

Standard Less than 0.005 (0.0002)
Taper (A - B)

Standard Less than 0.005 (0.0002)
Runout [T.I.LR.]

Standard Less than 0.10 (0.0039)
Free end play

Standard 0.050 - 0.170 (0.0020 - 0.0067)

Limit 0.30 (0.0118)

1 1

Dm
Dp SEM645
Out-of-round X -Y
Taper A—-B
A 8
1
W |
e
EM715
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

AVAILABLE MAIN BEARING

No. 4 main bearing

Upper main bearing
(With oil groove) No. 1*

AN &&%’

No.3

*: With oil groove

No. 4 Lower main bearing
(Without oil groove)

SEM327A

No. 1 main bearing

Grade Thickness “T" Width “W” Identification
number mm (in) mm (in) color
1.817 - 1.821
O (0.0715-0.0717) Black
1 1.821 - 1.825 Brown
(0.0717 - 0.0719)
2 1.825 - 1.829 224 - 226 Green
(0.0719 - 0.0720)  (0.882 - 0.890)
1.829 - 1.833
8 (00720 0.0722) vellow
4 1.833 - 1.837 Blue

(0.0722 - 0.0723)

No. 2 and 3 main bearing

Grade Thickness “T" Identification
number mm (in) color
1.817 - 1.821
0 (0.0715 - 0.0717) Black
. 1.821 - 1.825 Brown
(0.0717 - 0.0719)
1.825 - 1.829
2 (0.0719 - 0.0720) Green
1.829 - 1.833
3 (0.0720 - 0.0722) Yellow
1.833 - 1.837
4 (0.0722 - 0.0723) Blue
Main bearing 0.25 mm (0.0098 in) undersize
Unit: mm (in)

Thickness “T" 1.948 - 1.956 (0.0767 - 0.0770)

AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing undersize
Unit: mm (in)

Crank pin journal diam-

Thickness eter “Dp”’
Standard 1.502 - 1.506 49.955 - 49.974
(0.0591 - 0.0593) (1.9667 - 1.9675)
Undersize
0.08 1.542 - 1.546
(0.0031) (0.0607 - 0.0609)
(0.0047) (0.0615 - 0.0617) . P
fied value.
0.25 1.627 - 1.631
(0.0098) (0.0641 - 0.0642)

Grade Thickness “T”’ Width “W” Identification
number mm (in) mm (in) color
1.817 - 1.821
O (0o715-00717) Black
1 1.821 - 1.825 Brown
(0.0717 - 0.0719)
2 1.825 - 1.829 18.9 - 19.1 Green
(0.0719 - 0.0720) (0.744 - 0.752)
1.829 - 1.833
3 (00720 - 0.0722) vellow
4 1.833 - 1.837 Blue

(0.0722 - 0.0723)

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Flywheel

Runout [T.I.LR.] Less than 0.15 (0.0059)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)
Bearing clearance

Unit: mm (in)

Main bearing clearance

Standard 0.028 - 0.055 (0.0011 - 0.0022)

Limit 0.090 (0.0035)
Connecting rod bearing clear-
ance

Standard 0.014 - 0.054 (0.0006 - 0.0021)

Limit 0.090 (0.0035)
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PRECAUTIONS

Groove

Bolt hole

SEM371C

Supplemental Restraint System ‘“AIR BAG”

The Infiniti M30 has a Supplemental Restraint System ‘‘Air
Bag’’, to help reduce the risk or severity of injury to the driver
in a frontal collision. The Supplemental Restraint System con-
sists of an air bag (located in the center of the steering wheel),
five sensors, a control unit, warning lamp, wiring harness and
spiral cable. Information necessary to service the system safely
is included in the BF section of this Service Manual.

WARNING:

To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, all maintenance must be performed by an autho-
rized INFINITI dealer.

Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury caused
by unintentional activation of the system.

All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation and related compo-
nents are located in the steering column, center console,
dash, upper radiator core support and front fenders. Do not
use electrical test equipment on these circuits.

Liquid Gasket Application Procedure

b.

Before applying liquid gasket, use a scraper to remove all

traces of old liquid gasket from mating surface.

Apply a continuous bead of liquid gasket to mating sur-

faces. (Use Genuine Liquid Gasket or equivalent.)

e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (for oil pan).

e Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).

Apply liquid gasket to inner sealing surface around hole

perimeter area.

(Assembly should be done within 5 minutes after coating.)

Wait at least 30 minutes before refilling engine oil and

engine coolant.

LC-2



PREPARATION

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.) Description
Tool name

ST25051001
(J25695-1)
Oil pressure gauge

ST25052000 Adapting oil pressure gauge
(J25695-2) to cylinder block

Hose

EG17650301 Pressing the tube of liquid

( — ) gasket

Radiator cap tester

adapter

WS39930000 Adapting radiator cap tester
( — ) to radiator neck

Tube presser

LC-3



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

Oil filter
relief valve

Oil filter

N

1

Regulator valve Oil pump
i AN
l___-.._.

Oil strainer
N

Note:

<_:_| : Oil passage

: Oil gallery in cylinder block

<«@— --— : By-pass passage

T Main oil gallery =

Main bearing Orifice
Crankshaft Cylinder head
Connecting Yalve lifter guide :> Valve lifter
rod bearing oil gallery

Rocker shaft Camshaft
Piston and
cylinder wall {}

Rocker arm

A
Oil pan
SLC725

S . Qs @”
Vi, (9
A (N
¢ &%}{‘E \ /
\t(¢d Oil pressure switch

> / SLC376A

Oil Pressure Check
WARNING:

o Be careful not to burn yourself, as the engine and oil may

be hot.

e Oil pressure check should be done in “Neutral” gear

position.

—

Check oil level.

2. Remove oil pressure switch.
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ENGINE LUBRICATION SYSTEM

ST25051001
(J25695-1)

ST25052000
(J25695-2) SLC926

[O6-7

(0.6-0.7,4.3-5.1)

-m (kg-m, ft-Ib)

[0112-6 Q:

(1.2-16,9-12) SLC936

Oil Pressure Check (Cont’d)

3. Install pressure gauge.

4. Start engine and warm it up to normal operating tempera-
ture.

5. Check oil pressure with engine running under no-load.

Engine Approximate discharge
rpm pressure kPa (kg/cm?, psi)
Idle speed More than 59 (0.6, 9)
3,200 363 - 451 (3.7 - 4.6, 53 - 65)

If difference is extreme, check oil passage and oil pump for oil
leaks.
6. Install oil pressure switch with sealant.

Oil Pump

REMOVAL

1. Drain oil.
2. Remove oil pan.
3. Remove oil pump assembly.
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ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)
DISASSEMBLY AND ASSEMBLY

O-ring 639
[O] 16-21

(1.6-2.1,12-15)

6.3-8.3
(0.64 - 0.85,4.6 - 6.1)

[ : N-m (kg-m, ft-Ib)

Qil strainer

Inner
gear

Outer
gear

Regulator
valve set

SLC759

e Always replace with new oil seal and gasket.

e When installing oil pump, apply engine oil to inner and
outer gears.

e Be sure that O-ring is properly installed.

INSPECTION
Using a feeler gauge, check the following clearances:

Standard clearance: Unit: mm (in)

Body to outer gear clearance (1)

Inner gear to crescent clearance (2)

Outer gear to crescent clearance @

Housing to inner gear clearance ()
SLC549

Housing to outer gear clearance (5)

0.11 - 0.20 (0.0043 - 0.0079)
0.12 - 0.23 (0.0047 - 0.0091)
0.21 - 0.32 (0.0083 - 0.0126)
0.05 - 0.09 (0.0020 - 0.0035)
0.05 - 0.11 (0.0020 - 0.0043)

pump assembly.

6\ ®.6

SLC550

LC-6
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ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Check oil pressure regulator valve sliding surface and
valve spring.

3. Coatregulator valve with engine oil and check to make sure
that it falls smoothly into the valve hole by its own weight.

If damaged, replace regulator valve set or oil pump assembly.

SLC295

OIL PRESSURE RELIEF VALVE INSPECTION

Oil pressure relief valve Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball. If replacement is necessary, remove
valve by prying it out with a suitable tool.

Install a new valve by tapping it.

SLC231A
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ENGINE COOLING SYSTEM

Cooling Circuit

l Radiator I

__________________________ Reservoir tank

I Thermostat ]

Thermostat I T 7T 7777777777 777777777777 77777777777 77777777,
housing -
5
Throttle :
chamber <—-{ Air regulator ‘———— 2
2
I water pump |

—-I Heater l[= { Intake manifold
3
l Cylinder block 1———' Cy !l inder head }

- Thermostat:Open
@ Thermostat:Closed

SLC377A

System Check

WARNING:

Never remove the radiator cap when the engine is hot; serious
burns could be caused by high pressure fluid escaping from the
radiator.

Wrap a thick cloth around the cap and carefully remove it by
turning it a quarter turn to allow built-up pressure to escape.
Continue turning the cap until it can be removed.

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

LC-8



ENGINE COOLING SYSTEM
System Check (Cont’d)

CHECKING COOLING SYSTEM FOR LEAKS

To check for leakage, apply pressure to the cooling system with
a tester.
Testing pressure:
98 kPa (1.0 kg/cm?, 14 psi)
CAUTION:
Higher than the specified pressure may cause radiator damage.

CHECKING RADIATOR CAP

To check radiator cap, apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14 psi)

EG17650301
{ -

SLC613

)
Right side: ~ S % Water Pump
i REMOVAL AND INSTALLATION
Q — Drain coolant from drain cocks on both sides of cylinder block
Q and radiator.
A i
7} =

Hi

SMA221C
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ENGINE COOLING SYSTEM

Water Pump (Cont’d)

I Liquid gasket

(T 16 - 21 N.m (1.6 - 2.1 kg-m, 12 - 15 ft-Ib)
: Apply recommended sealant (Nissan genuine part: KP610-00250) or equivalent SLC233A

CAUTION:

e When removing water pump assembly, be careful not to get
coolant on timing belt.

e Water pump cannot be disassembled and should be re-
placed as a unit.

e To avoid deforming timing cover, make sure there is
adequate clearance between it and the hose clamp.

e After installing water pump, connect hose and clamp se-
curely, then check for leaks using radiator cap tester.

INSPECTION
1. Check for badly rusted or corroded body assembly and
vanes.

2. Check for rough operation due to excessive end play.

SLC738
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ENGINE COOLING SYSTEM

Thermostat

INSPECTION

1. Check valve seating condition at ordinary temperatures. It
should seat tightly.

Top side mark

Liquid gasket

[C] 16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-Ib)

SLC383A

2. Check valve opening temperature and maximum valve lift.
Standard
3 Valve opening temperature °C (°F) 76.5 (170)
Maximum valve lift mm/°C (in/°F) 10/90 (0.39/194)

3. Then check if valve is closed at 5°C (9°F) below valve
opening temperature.

e After installation, run engine for a few minutes, and check
SLC343 for leaks.

e Be careful not to spill coolant over engine compartment.
Use a rag to absorb coolant. »
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ENGINE COOLING SYSTEM

Radiator

REMOVAL AND INSTALLATION

Remove under cover.

Drain coolant from radiator drain cock.

Disconnect radiator upper and lower hoses.

Remove A/T oil cooler hoses.

Remove radiator lower shroud.

Remove air duct.

Disconnect reservoir tank hose.

Remove radiator.

After repairing or replacing radiator, install any part re-
moved in reverse order of removal.

©oNOOA~WN =

Reservoir tank

Radiator upper hose

cooler hoses S
Drain cock \
Thermoswitch
Radiator lower

shroud

SLC378A
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ENGINE COOLING SYSTEM

(8- 10 Cooling Fan

(0.6-1.0,43-7.2) \

Fan coupling

Fan

=
KH 6-10 M : N-m (kg-m, ft-1b)

(0.6-1.0,4.3-7.2) e

INSPECTION
Check fan coupling for oil leakage or bent bimetal.

) ATTTIIINTIN, &
e T T

SLC072
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RADIATOR FAN MOTOR ELECTRICAL CIRCUIT

Circuit Diagram

IGNITION SWITCH
ON or START BATTERY
FUSIBLE
FUSE LINK

THERMO-
” SWITCH

RADIATOR
” g FAN
0 RELAY

RADIATOR
FAN
MOTOR

SLC379A
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RADIATOR FAN MOTOR ELECTRICAL CIRCUIT

Wiring Diagram

BATTERY

FUSE AND -
FUSIBLE LINK L8
4 ﬂ D @ @
J
ae] 4
4 o
SEEH H
u = #‘ FUSE

@

THERMO-
SWITCH RADIATOR

FAN
O RELAY
O

gl S
HE

w/8
L/W:
8
w/L

IGNITION SWITCH
ON or START

RADIATOR @D
FAN 5
MOTOR 6:W/L

®

SLC380A

Radiator fan motor
harness connector

SLC381A

Thermoswitch /
harness connector
T
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RADIATOR FAN MOTOR ELECTRICAL CIRCUIT

MY
@) =

4€ HE

Suitable jumper wire
5]3

@

il

SCL384A

DISCONNECT

o €) 24

lll-—-

SLC385A

s DISCONNECT
€
b

€
sith

SLC386A

A

A€

CIp mih

SLC387A

= SLC388A

Diagnostic Procedure

INSPECTION START

v

CHECK POWER SUPPLY.

N.G.

1) Disconnect radiator fan relay.

2) Connect jumper wire between
terminals 3) and (®.

3) Disconnect radiator fan motor
harness connector.

4) Turn ignition switch “ON"".

5) Check voltage between termi-
nal (@ and ground.
Voltage: Battery voltage

O.K.
B v

CHECK GROUND CIRCUIT.

N.G.

_| Check the following.
"| @ “BR" fusible link

o Harness continuity between
“BR” fusible link and radiator
fan motor.

If N.G., repair harness or

connectors.

1) Turn ignition switch ““OFF"".

2) Disconnect jumper wire.

3) Check harness continuity
between terminal (b) and
ground.

Continuity should exist .

O.K.
y

A
CHECK HARNESS CONTINUITY.

N.G

.| Repair harness or connectors.

1) Check harness continuity
between terminals (b
and (2).

Continuity should exist .
2) Disconnect thermoswitch
harness connector.

[ 3) Check harness continuity
between terminals (1)
and(®.

Continuity should exist .
4) Check ““10A” fuse.
5) Turn ignition switch
“ON".

6) Check voltage between
terminal (@ and ground.
Voltage: Battery voltage

4
CHECK COMPONENTS
(Radiator fan motor, radiator fan
relay and thermoswitch).

Refer to “Electrical Components
Inspection’.

(See page LC-18.)

LC-16
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RADIATOR FAN MOTOR ELECTRICAL CIRCUIT

D
TS.

DISCONNECT

€

SEF6161

SEF054F

SLC389A

Electrical Components Inspection

RADIATOR FAN MOTOR

1. Disconnect radiator fan motor harness connector.
2. Check continuity between terminals @ and & .

Continuity should exist.
If N.G., replace radiator fan motor.

RADIATOR FAN RELAY
Check continuity between terminals 3 and 5 .

Conditions Continuity

12V direct current supply between

terminals @ and @ Yes

No current supply No

If N.G., replace relay.

THERMOSWITCH
1. Remove thermoswitch.
2. Check thermoswitch for proper operation.
Operating temperature:
OFF — ON 90°C (194°F)
If N.G., replace thermoswitch.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Oil pressure check

Engine Lubrication System

Oil pump

Approximate discharge

} i
o | Rl
} |
! T
SLC573
OUTER GEAR INNER GEAR
Unit: mm (in)
H, H,
Height
12.5 (0.492) 18.5 (0.728)
Unit: mm (in)

Body to outer gear
clearance (1)

Inner gear to crescent
clearance (2)

Outer gear to crescent
clearance (3)

Housing to inner gear side
clearance (3)

Housing to outer gear side
clearance (§)

0.11 - 0.20 (0.0043 - 0.0079)
0.12 - 0.23 (0.0047 - 0.0091)
0.21 - 0.32 (0.0083 - 0.0126)
0.05 - 0469 (0.0020 - 0.0035)

0.05 - 0.11 (0.0020 - 0.0043)

Engine Cooling System

Engine rpm pressure kPa (kg/cm?, psi)
Idie speed More than 59 (0.6, 9)
3,200 363 - 451 (3.7 - 4.6, 53 - 65)
Thermostat
Standard
Valve opening temperature 76.5 (170)

°C (°F)

Maximum valve lift
mm/°C (in/°F)

10/90 (0.39/194)

Thermoswitch

Operating temperature (OFF — ON) °C (°F)

90 (194)
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When you read wiring diagrams:

e Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

o See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES”.




PRECAUTIONS

Supplemental Restraint System ‘“AIR BAG”

The Infiniti M30 has a Supplemental Restraint System “Air
Bag’’, to help reduce the risk or severity of injury to the driver
in a frontal collision. The Supplemental Restraint System con-
sists of an air bag (located in the center of the steering wheel),
five sensors, a control unit, warning lamp, wiring harness and
spiral cable. Information necessary to service the system safely
is included in the BF section of this Service Manual.

WARNING:

a. To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, all maintenance must be performed by an autho-
rized INFINITI dealer.

b. Improper maintenance, including incorrect removal and
installation of the SRS, can lead to perscnal injury caused
by unintentional activation of the system.

c. All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation and related compo-
nents are located in the steering column, center console,
dash, upper radiator core support and front fenders. Do not
use electrical test equipment on these circuits.

EF & EC-2



PRECAUTIONS

INJECTOR

@ Do not disconnect injector harness
connectors with engine running.

® Do not apply battery power directly to
injectors.

BATTERY

® Always use a 12 volt battery as
power source.

@ Do not attempt to disconnect battery
cables while engine is running.

E.C.C.S. PARTS HANDLING

@ Handle air flow meter carefully to avoid
damage.

® Do not disassemble air flow meter.

@ Do not clean air flow meter with any
type of detergent.

® Do not disassemble auxiliary air control
valve.

@ Even a slight leak in the air intake
system can cause serious problems.

@ Do not shock or jar the crank angle
sensor.

Engine Fuel & Emission Control System

E.C.U.

® Co not disassemble E.C.C.S. control
unit (E.C.U.).

® Do not turn diagnosis mode selector
forcibly.

@ If a battery terminal is disconnected,
the memory will return to the ROM
value. The E.C.C.S. will now start to
self-control at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However, this
is not an indication of a problem. Do
not replace parts because of a slight
variation.

N\

WHEN STARTING

® Do not depress accelerator pedal when
starting.

@ Immediately after starting, do not rev up
engine unnecessarily.

@ Do not rev up engine just prior to
shutdown.

EF & EC-3
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WIRELESS EQUIPMENT

® When installing C.B. ham radio or a

mobile phone, be sure to observe the

following as it may adversely affect

electronic control systems depending

on its installation location.

Keep the antenna as far as possible

away from the electronic control units.

2) Keep the antenna feeder line more than

20 cm (7.9 in) away from the harness

of electronic controls.

Do not let them run parallel for a long

distance.

Adjust the antenna and feeder line so

that the standing-wave ratio can be

kept smaller.

4) Be sure to ground the radio to vehicle
body.

1

3

e ===
B

(Y- J=l=k=]=]

[ (0

[

FUEL PUMP

® Do not operate fuel pump when there
is no fuel in lines.

® Tighten fuel hose clamps to the
specified torque.

E.C.C.S. HARNESS HANDLING -

® Securely cannect E.C.C.S. harness
connectors.
A poor connection can cause an
extremely high(surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

® Keep E.C.C.S. harness at least 10 cm
(3.9 in) away from adjacent harnesses,
to prevent an E.C.C.S. system
malfunction due to receiving external
noise, degraded operation of ICs, etc.

@ Keep E.C.CS. parts and harnesses dry.

® Before removing parts, turn_off ignition
switch and then disconnect battery
ground cable.

SEF439J



PREPARATION

SPECIAL SERVICE TOOL

Tool number
(Kent-Moore No.)
Tool name

Description

EG11160000
«C = )

Adapter harness

Measuring engine speed
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

~ Fuel pump

—

unit

Oil pressure
switch

Detonation
sensor

SEF440J

E.G.R. control solenoid valve F1CD. solenoid va'lly:rome sensor &
Air regulator A\

E.G.R. control valve Exhaust gas temperature sensor (California model only)
7 / throttle valve switch

A

A
0
~
\\
EON
~AL 5

rlféfﬁ :
)

Fuel filter @

7
B
)
i

Qe
<
. ) |

Ignition coil

N

»— Power transistor

7

..‘\\‘
N
AAN
A 1

Pressure regulator
control solenoid valve .
Engine temperature
Injector

sensor Air flow meter
Crank angle sensor
Pressure regulator oy .
: built into distributor
(With fuel temperature sensor) ) SEF457J
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Crank angle sensor

System Chart

Air flow meter

Engine temperature sensor

Exhaust gas sensor

Ignition switch

Throttle valve switch

Throttle sensor

A/T control unit (Gear position)

A 4

Air conditioner switch

Detonation sensor

E.C.CS.
control
unit

Battery voltage

v

Exhaust gas temperature sensor

(California model only)

Vehicle speed sensor

Fuel temperature sensor

v

Fuel injection &
mixture ratio control

Ignition timing control

S

Idle speed control

Injectors

Power transistor

Auxiliary air control
(A.A.C.) valve,
F.1.C.D. solenoid valve

E.G.R. control

E.G.R. control solenoid valve

Fuel pump control

NS S

Fuel pump

Exhaust gas sensor

monitor & self-diagnosis

A4

Check engine light

(On the instrument panel)
or Inspection lamps

(On the control unit)

Acceleration cut contro

NS

Air conditioner relay

Pressure regulator
control

EF & EC-7

A4

Pressure regulator
control solenoid valve




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

OICIO/OC)

Vacuum Hose Drawing

E.G.R. control valve & A

Vacuum tube

®

E.G.R. control solenoid
valve

Pressure regulator
control solenoid valve

Evaporative
control tube

Pressure regulator

Carbon canister

View B

Pressure regulator control solenoid valve to intake manifold collector Canister (vacuum port) to evaporative control tube
Pressure regulator control solenoid valve to pressure regulator
E.G.R. control valve to E.G.R. control solenoid valve

E.G.R. control solenoid valve to vacuum tube

Canister (purge port) to evaporative control tube

Throttle chamber to evaporative control tube
Throttle chamber to vacuum tube

@EOe

SEF441J
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B

Sealed cover /
Rotor head / /
Light emitting /
diode

L 1
Photo diode Lo \

Wave | [

forming circuit Rotor plate

SEF613B

120° signal slit for No. 1 cylinder

1° signal slit

120° signal slit
SEF614B

SEC221B

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 controls the engine.

Crank Angle Sensor

The crank angle sensor is a basic component of the entire
E.C.C.S. It monitors engine speed and piston position, and
sends signals to the E.C.U. to control fuel injection, ignition
timing and other functions.

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

When the rotor plate passes between the L.E.D. and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the L.E.D. This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-forming circuit, which are 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 output signals varied
by the amount of heat emitting 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 depends on the air flow. On
the other hand, the temperature of the hot film is automatically
controlled to a certain number of degrees.

Therefore, it is necessary to supply the hot film with more
electric current in order to maintain the temperature of the hot
film. The E.C.U. knows the air flow by means of the electric
change.

EF & EC-10



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION
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Connector for
throttle sensor

Connector for
hard idie switch

SEF286D

Engine Temperature Sensor

The engine temperature sensor, located on the top of water inlet
housing, detects engine coolant temperature and transmits a
signal to the E.C.U.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throttle Sensor & Soft/Hard Idle Switch

The throttle sensor responds to the accelerator pedal move-
ment. This sensor is a kind of potentiometer which transforms
the throttle 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.U.

Idle position of the throttle valve is determined by the E.C.U.
receiving the signal from the throttle sensor. This system is
called ‘“‘soft idle switch’. This one controls engine operation
such as fuel cut. On the other hand, “‘hard idle switch”, which is
built in the throttle sensor unit, is used not for engine control but
for self-diagnosis.

Not used Supply voltage:
. (Full throttle 5V (Applied between terminal No. 4 and 6)
switch) 6.0 !
Hard idle Output voltage between
switch

terminal No. 4 and Sy a
4.0

4
s Throttle
sensor

2.0 —

Output voltage between terminal No. 4 and 5 (V)

0 45 90 135
Throttle valve opening angle (deg)

SEF287D
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SEF484D

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 needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con-
trolled by the E.C.U. in terms of injection pulse duration.

EF & EC-11



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Pressure regulator

SEF625B

SEF230B

Y Louver
- Sensor element (Titania)
\ ' / Lead terminals

Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1 kPa
(3.05 kg/cm?, 43.4 psi). Since the injected fuel amount depends
on injection pulse duration, it is necessary to maintain the
pressure at the above value.

Fuel Temperature Sensor

The fuel temperature sensor is built into the pressure regulator,
and senses fuel temperature. When the fuel temperature is
higher than the specified level, the E.C.U. enriches fuel injected.

Do not remove fuel temperature sensor from pressure regula-
tor. Always replace as an assembly.

Pressure Regulator Control Solenoid Valve

The solenoid valve responds to the ON/OFF signal from the
E.C.U. When it is off, a vacuum signal from the intake manifold
is fed into the pressure regulator. When the control unit sends
an ON signal, the coil pulls the plunger downward and cuts the
vacuum signal.

Exhaust Gas Sensor

The exhaust gas sensor, located in the exhaust tube, monitors
the oxygen level in the exhaust gas.

This sensor is made of ceramic titania, the electric resistance of
which drastically changes at the ideal air-fuel ratio.

/5771——. The E.C.U. supplies the sensor with approximately 1V and then
measures the output voltage depending on its resistance. In
Holder “Glassseal . oo order to activate the sensor element, it is equipped with a
seal heater.
SEF716D
g >
R
g 2
‘5 ]
et (=)
S £
[ o
Q >
c -
s ]
[
& , S o ;
Rich<€.—  |deal ratio - Lean RT: Resistance of titania Rich <— |deal ratio —» Lean
. . Rc: Comparative resistance ) )
Mixture ratio (equipped in the E.C.U.) Mixture ratio
SEF285D
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

\\Ee N
IR

SEF443J

Ignition coil

Power
transistor

SEC225B

SEF452J

A.A.C. valve

F.1.C.D. solenoid vaive

Idle speed
( adjusting screw

SEF189F

Fuel Pump

The fuel pump with a fuel damper is an in-tank type, that is the
pump and damper are located in the fuel tank.

Power Transistor & Ignition Coil

The ignition signal from the E.C.U. is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.

Air Regulator

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

A bimetal, heater and rotary shutter are built into the air
regulator. When the bimetal temperature is low, the air by-pass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the by-pass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

Idle Air Adjusting (I.A.A.) Unit

The I.LA.A. unit is made up of the A.A.C. valve, F.I.C.D. solenoid
valve and idle adjusting screw. It receives the signal from the
E.C.U. and controls the idle speed at the preset value.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF040E

Magnetic line ]

Y 7 Reed Reed
ds N switch s N switch
— =M —
N S S N
N // _________ \\ .
‘ , Magnetic
. H
.> N4 /.\ / line
S
Field plate Field plate
SEF624B
Reed plate /" Weight
-Terminal

Y
//!%!!\\‘"F, 7
/////////3 ;

//'{’:.

Piezoelectric
element

N\

SEF632B

Auxiliary Air Control (A.A.C.) Valve

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 flow through the A.A.C. valve.

Safety Relay

The safety relay prevents electrical damage to the E.C.U. and
injectors when battery terminals are connected in reverse.
The safety relay is built into the fuel pump control circuit.

Vehicle Speed Sensor

The vehicle speed sensor 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 piezoelectric element. This vibrational pressure
is then converted into a voltage signal which is delivered as
output.

E.G.R. Control Valve

The E.G.R. control valve controls the quantity of exhaust gas to
be led to the intake manifold through vertical movement of the
taper valve connected to the diaphragm, to which vacuum is
applied in response to the opening of the throttie valve.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC230B

* Fuel outlet

* Fuel inlet

SEF256A

SN
_ — ~ Diagnostic connector
v / for CONSULT
ry? }_/

SEF432J

SEF072G

SEF434J

E.G.R. Control Solenoid Valve

The E.G.R. system is controlled only by the E.C.U. At both low-
and high-speed revolutions of engine, the solenoid valve turns
on and accordingly the E.G.R. valve cuts the exhaust gas
leading to the intake manifold.

Fuel Filter

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

Diagnostic Connector for CONSULT

The diagnostic connector for CONSULT is located in the instru-
ment lower panel, to the rear of the hood release handle.

Exhaust Gas Temperature Sensor

The exhaust gas temperature sensor monitors in exhaust gas
temperature and transmits a signal to the E.C.U. The tempera-
ture sensing unit employs a thermistor which is sensitive to the
change in temperature. Electric resistance of the thermistor
decreases in response to the temperature rise.

Carbon Canister

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control

INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

Crank angle sensor

Amount of intake air

v

Air flow meter

Engine temperature

v

Engine temperature sensor

Density of oxygen in exhaust gas

Exhaust gas sensor

Throttle sensor

Throttle valve position

v

Throttle valve switch

Throttle valve idle position

* Eccs.

control >

Injector

unit

Gear position

v

A/T control unit

Vehicle speed

v

Vehicle speed sensor

Start signal

v

Ignition switch

Battery voltage
Battery y g

v

BASIC FUEL INJECTION CONTROL

The amount of fuel 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.

v

VARIOUS FUELINJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is com-
pensated for to improve engine performance un-
der various operating conditions as listed below.
<Fuel increase>

1) During warm-up

2) When starting the engine

3) During acceleration

4) Hot-engine operation

<Fuel decrease>

1) During deceleration

EF & EC-16



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Closed loop N
control E.C.C.S.
control
unit S
Feedback signal Injection pulse

—~

Exhaust

gas

sensor

Combustionuel injection

SEF6398

Fuel Injection Control (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the three-

way catalyst can reduce CO, HC and NOx emissions. This

system uses an exhaust gas sensor in the exhaust manifold to

check the air-fuel ratio. The control unit adjusts the injection

pulse width according to the sensor voltage so the mixture ratio

will be within the range of the stoichiometric air-fuel ratio.

This stage refers to the closed-loop control condition. The

open-loop control condition refers to that under which the E.C.U.

detects any of the following conditions and feedback control

stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed 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

MIXTURE 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 provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., air flow meter hot film)
and changes during operation (injector clogging, etc.) of
E.C.C.S. parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. It is
then computed in terms of “‘fuel injection duration’’ to automat-
ically compensate for the difference between the two ratios.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

® Simultaneous injection

No. 1 cylinder_JL_ [l N

No. 2 cylinder _ 1

No. 3 cylinder. [

No. 4 cylinder [l

No. 5 cylinder rL I'l

No. 6 cylinder ﬂ ﬂ
L—— 1 engine cycle —-‘

® Sequential injection

No. 1 cylinder— L_

No. 2 cylinder L

No. 3 cylinder. 1

No. 4 cylinder L

No. 5 cylinder ik

No. 6 cylinder r]_

I——1 engine cycle——l

SEC254B

Fuel Injection Control (Cont’d)

FUEL INJECTION TIMING

Two types of fuel injection systems are used — simultaneous
injection and sequential injection. In the former, fuel is injected
into all six cylinders simultaneously twice each engine cycle.
in other words, pulse signals of the same width are simuita-
neously transmitted from the E.C.U. to the six injectors two
times for each engine cycle.

In the sequential injection system, fuel is injected into each
cylinder during each engine cycle according to the firing order.
When engine is starting, fuel is injected into all six cylinders
simultaneously twice a cycle.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or high-
speed operation.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Ignition Timing Control

Engine speed and piston position

Crank angle sensor

Amount of intake air

Air flow meter

Engine temperature sensor

Engine temperature

Throttle valve position

Throttle sensor

Throttle valve idle position

Throttle valve switch

Vehicle speed sensor

Vehicle speed

v

v

Start signal

A4

Ignition switch

Engine knocking

Detonation sensor

Battery voltage

v

Battery

EF & EC-19
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Ignition Timing Control (Cont’d)

SYSTEM DESCRIPTION

The ignition timing is controlled by the E.C.U. in
order to maintain the best air-fuel ratio in re-
sponse to every running condition of the engine.
The ignition timing data is stored in the ROM
located in the E.C.U., in the form of the map
shown below.

The E.C.U. detects information such as the injec-
tion pulse width and crank angle sensor signal
which varies every moment. Then responding to

this information, ignition signals are transmitted
to the power transistor. )
e.g. N: 1,800 rpm, Tp: 1.50 msec
A °B.T.D.C.
In addition to this,
1) At starting
2) During warm-up
3) Atidle
4) At low battery voltage
the ignition timing is revised by the E.C.U. accord-
ing to the other data stored in the ROM.

Tp
(msec) \
1.75
1.50 A
Injection
pulse
width 1.25
1.00
0.75
- N
600 1,000 1,400 1,800 2,200
Engine speed (rpm) SEC750A

The retard system by detonation sensor is de-
signed only for emergencies. The basic ignition
timing is pre-programmed within the anti-
knocking zone, even if recommended fuel is used
under dry conditions. Consequently, the retard
system does not operate under normal driving
conditions.

However, if engine knocking occurs, the detona-
tion sensor monitors the condition and the signal
is transmitted to the E.C.C.S. control unit. After
receiving it, the control unit retards the ignition
timing to avoid the knocking condition.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Speed Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Engine speed

Engine temperature sensor

v

Engine coolant temperature

Ignition switch

A

Start signal

Throttle valve switch

v

Throttle valve idle position

Throttle sensor

v

Throttle valve position

A/T control unit

A.A.C. valve

v

v

E.C.CS.

control

Neutral position unit

Air conditioner switch

v

F.1.C.D. solenoid valve

Air conditioner operation

Power steering oil pressure switch

v

v

Battery

Battery voltage

v

Vehicle speed sensor

Vehicle speed

v

SYSTEM DESCRIPTION

This system automatically controls engine idle speed to a
specified level. Idle speed is controlled through fine adjustment
of the amount of air which by-passes the throttle valve via
A.A.C. valve. The A.A.C. valve changes the opening of the air
by-pass passage to control the amount of auxiliary air. The
opening of the valve is varied to allow for optimum control of the
engine idling speed. The crank angle sensor detects the actual
engine speed and sends a signal to the E.C.U. The E.C.U. then
controls the ON/OFF time of the A.A.C. valve so that engine
speed coincides with the target value memorized in ROM. The
target engine speed is the lowest speed at which the engine can
operate steadily. The optimum value stored in the ROM is
determined by taking into consideration various engine condi-
tions, such as warming up and during deceleration, fuel con-
sumption, and engine load (air conditioner, electrical load).
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Engine speed
Crank angle sensor

Engine temperature

v

Engine temperature sensor

. . Start signal
Ignition switch

Throttle valve idle position

Throttle sensor

Throttle valve switch

Throttle valve idle position

Battery voltage

Battery

SYSTEM DESCRIPTION

When the fuel pump terminal voltage drops, pump
speed, current consumption and fuel discharge
decrease. This terminal voltage therefore is finely
controlled corresponding to engine operating
conditions in order to reduce power consumption
and compartment noise level. The control unit
receives various signals from sensors and
switches and determines operating conditions of
the engine. It then transmits a 20 Hz pulse signal
to turn ON/OFF the grounding circuit of the fuel
pump. The voltage is controlled by changing the
mean voltage applied to the pump terminal by
varying this on/off time ratio. That is, the longer
the on-time in a cycle, the higher the mean
voltage becomes, and vice versa. If the on-time
reaches 100%, battery voltage is applied directly
to the pump. The pump is driven directly by this
battery voltage for several seconds after turning
on the ignition switch when the engine is cold,
when starting, and when the engine is hot.

E.C.CS. — Fuel pump
control
unit
FUEL PUMP
[ e e ——— [0 1
E.C.CS.
FUEL PUMP [ﬂ CONTROL
RELAY S 6 UNIT
—'8 M

SEF876J

Fuel pump ON-OFF control

1) Fuel pump ON-OFF control (terminal )

Condition

Fuel pump operation

Ignition switch is turned to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Fuel Pump Control (Cont’d)

2) Fuel pump relay ON-OFF control (terminal Fuel pump voltage control

) —

Conditions Voltage
- Fuel pump Fuel pump 5 seconds after ignition switch is
Condition relay .
. operation turned to ON
operation

— — Engine cranking
Ignition switch is turned to ON for Operates for
ON 5 seconds 5 seconds 30 seconds after engine start 01-05V

— - [above 50°C (122°F)] ’ '
When engine is starting
[Engine temp.: above 100°C ON Operates Engine temp. above 100°C (212°F)
(212°F)] [Except idle pOSitiOn]
After started Engine temp. below 10°C (50°F)
N f

[Engine temp.: above 100°C 3 Oosec:r:ds Operates Except above 9- 14V
(212°F)]
Wh i tall d ex-

en engine stalls and ex OFF Stops
cept as shown above

E.G.R. (Exhaust Gas Recirculation) Control
INPUT/OUTPUT SIGNAL LINE

Engine speed

v

Crank angle sensor

] Engine temperature
Engine temperature sensor —>

Throttle valve idle position E.C.CS. E.G.R. control solenoid

Throttle sensor

» control
. valve
unit

Throttle valve idle position
Throttle valve switch »

Start signal
Ignition switch >

SYSTEM DESCRIPTION This causes the port vacuum to be discharged

into the atmosphere so that the E.G.R. control

In addition, a system is provided which precisely .
valve remains closed.

cuts and controls port vacuum applied to the ;
E.G.R. valve to suit engine operating conditions. 1) Low engine temperature

This cut-and-control operation is accomplished 2) Engine starting .

through the E.C.U. When the E.C.U. detects any of 3) High-speed engine operation

the following conditions, current flows through 4) Engine idling _

the solenoid valve in the E.G.R. control vacuum 5) Excessively high engine temperature
line.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pressure Regulator Control

INPUT/OUTPUT SIGNAL LINE

Fuel temperature

v

Fuel temperature sensor

- Start signal
Ignition switch

E.C.CS.
»| control

Engine speed

unit

Crank angle sensor

SYSTEM DESCRIPTION

The fuel ‘‘pressure-up’ control system briefly
increases fuel pressure for improved starting
performance of a hot engine. Under normal oper-
ating conditions, manifold vacuum is applied to
the fuel pressure regulator. When starting the
engine, however, the E.C.U. allows current to flow
through the ON/OFF solenoid valve in the control
vacuum line, opening this line to the atmosphere.
As a result, atmospheric pressure is applied,
restricting the fuel return line so as to increase
fuel pressure.

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

A/C ON signal

Air conditioner switch

Pressure regulator

"| control solenoid valve

Fuel temperature is
above 75°C (167°F)

Ignition OFF

switch

Pressure OFF
regulator

control

solenoid

valve

START

ON

ON

OFF

Approx. 3 min.

SEF741B

Throttle sensor

Throttle valve opening angle

v

E.C.CS.
control
unit

SYSTEM DESCRIPTION

When the accelerator pedal is fully depressed,
the air conditioner is turned off for a few seconds.
This system improves acceleration when the air
conditioner is used.

Air conditioner

EF & EC-24
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

, Fail-safe System
C.P.U. MALFUNCTION OF E.C.U. AND CRANK ANGLE SENSOR MALFUNCTION

Input/output signal line

120° signal

Fuel injectors

Crank angle sensor -
1" signal

Start signal

v
A\ 4

Ignition switch

Transmission gear position

» Power transistors

v

A/T control unit »> » Fuel pump
Batt it E.C.CS.
attery voltage
Battery g » control A.A.C. valve
unit
.| E.G.R. control
solenoid valve
Pressure regulator
»| control solenoid
valve
OUTLINE When the fail-safe system activates, i.e. if the

The fail-safe system makes engine starting pos-
sible if there is something malfunctioning in the
E.C.U.'s C.P.U. circuit, or if there is a disconnec-
tion or short/open circuit in the crank angle
sensor circuit. In former models, engine starting
was difficult under the conditions mentioned
above. But with the provisions provided in this
back-up system, it is possible to start the engine.

Fail-safe system activating condition when
crank angle sensor is malfunctioning

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

(1) No pulse of 120° signal (reference signal)
detected for several seconds, or 1° signal
(position signal) is equivalent to 0 rpm.

(2) Ignition switch in START

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

(4) The neutral switch is ON, or the inhibitor
switch is in the "'P’’ or N position.

() When ignition switch is in START, battery
voltage is at least 1 volt lower than when
ignition switch is ON.

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

The computing function of the E.C.U. was judged
to be malfunctioning.

E.C.U. detects a malfunction condition in the
C.P.U. of E.C.U. or crank angle sensor circuit, the
CHECK ENGINE LIGHT on the instrument panel
lights to warn the driver,

Engine control, with fail-safe system, oper-
ates when E.C.U. or crank angle sensor is
malfunctioning

When the fail-safe system is operating, fuel injec-
tion, ignition timing, fuel pump operation, engine
idle speed, E.G.R. operation and pressure regu-
lator operation are controlled under certain limi-
tations.

Cancellation of fail-safe system when E.C.U.
or crank angle sensor is malfunctioning

Activation of the fail-safe system is canceled each
time the ignition switch is turned OFF. The system
is reactivated if all of the above-mentioned acti-
vating conditions are satisfied after turning the
ignition switch from OFF to ON.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

AIR FLOW METER MALFUNCTION

If the air flow meter output voltage is above or
below the specified value, the E.C.U. senses an
air flow meter malfunction. In case of a malfunc-
tion, the throttle sensor substitutes for the air flow
meter.

Though air flow meter ‘is malfunctioning, it is
possible to drive the vehicle and start the engine.
But engine speed will not rise more than 2,000
rpm in order to inform the driver of fail-safe
system operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate —_
i ill d e-d mined in-
Cranking ON an'lne will be started by a pre-determi i
Operates jection pulse on E.C.U.
Running OFF Engine speed will not rise above 2,000 rpm

ENGINE TEMPERATURE SENSOR
MALFUNCTION

When engine temperature sensor output voltage
is below or above the specified value, water

temperature is fixed at the preset value as fol-
lows:

Operation

Condition Engine temperature decided

Just as ignition switch is

turned ON or Start 20°C (68°F)

More than 6 minutes after

ignition ON or Start 80°C (176°F)

20 - 80°C (68 - 176°F)

Except as shown above
P (Depends on the time)

DETONATION SENSOR MALFUNCTION

When the output signal of the detonation sensor is
abnormal, the E.C.U. judges it to be malfunction-
ing. When detonation sensor is malfunctioning,
ignition timing will retard according to operating
conditions.

THROTTLE SENSOR MALFUNCTION

When throttie sensor output voltage is below or
above the specified value, throttle sensor output
is fixed at the preset value.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION

1.

Neeoeeooeo

3.

Make sure that the following parts are in good
order.

Battery

Ignition system

Engine oil and coolant levels

Fuses

E.C.U. harness connector

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 condi-
tioner is “OFF”’.

When checking idle rpm, ignition timing and

Overall inspection sequence

( INSPECTION START )

mixture ratio, checks should be carried out
while shift lever is in “N”’ position.

4. When measuring ‘“CO” percentage, insert
probe more than 40 cm (15.7 in) into tail pipe.

5. Turn off headlamps, heater blower, rear de-
fogger.

6. Keep front wheels pointed straight ahead.

7. Make the check after the radiator fan has
stopped.

WARNING:

a. When selector lever is shifted to ““D” position,
apply parking brake and block both front and
rear wheels with chocks.

b. Depress brake pedal while racing the engine
to prevent forward surge of vehicle.

c. After the adjustment has been made, shift the

lever to the “N”’ or “P”’ position and remove
wheel chocks.

v
N.G. -
Perform self-diagnosis. » Repair or replace.
O.K.
v
Check & adjust ignition timing. |& y
v
Check & adjust idle speed.
v v
Check exhaust gas sensor N.G.| Check exhaust gas sensor
function. harness.
O.K. O.K. N.G.
¥ Repair or replace harness.
A
Check CO%.
N.G. O.K.
# Replace exhaust gas sensor.
v
v
Check emission control parts N.G.[ Check exhaust gas sensor
and repair or replace if < function
necessary. ; oK
! K.
C INSPECTION END )< —N
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

( START )

v

TEMP -...E:

Visually check the following:

® Air cleaner clogging

® Hoses and ducts for leaks

® E.G.R. control valve operation
® Electrical connectors

® Gasket

v

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

Ik_)’
120 270
SEF246F

A4

&

Wi
! i,
\\\\\ 4 5 7, 7

7

O

6

///%

\iju
;.f
T

Open engine hood and run engine at about 2,000 rpm
for about 2 minutes under no-load.

\\\\\\\
\o
L7

x

8
=}
3
3

SEF247F

iy
W, 2

= 5

T,
2

N

g

\
(o]
&,

v
AN
Perform E.C.C.S. self-diagnosis. —> @ A
0.K. N.G. SEF417J
!
Repair or replace components as necessary.
v v
Does engine run smoothly?
O.K. N.G.
v
< Clean injectors.
v
Race engine two or three times under no-load, H

A

then run engine at idle speed.

A 4

Check ignition timing with a timing light.

15°+2° B.T.D.C.

O.K. J N.G.

A

sensor after loosening securing bolts.

Adjust ignition timing by turning crank angle

v
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

!

Check idle speed.

with CONSULT.

<> O Read idle speed in “DATA MONITOR” mode
=)

FECORD

SEF378J

B EaC UALUE ADT B

SET EMSINE RFM1 wT THE
SFECIFIED URLUE  UMCER

@0 Check idle speed.

800+50 rpm (in “’N’’ position)

OR

THE FELLCWIMG COMDITIGN
+EHG WARMED LP

oK.

ART

<>
;%
=

A 4

N.G.

v

:ij:=j1===== <::::::: =

SUPPORT" mode.
2) Touching “START".

1) Select “A.A.C. VALVE ADJ" in “WORK

OR

@ 1) Disconnect A.A.C. valve harness connector.

v

Adjust idle speed by turning idle speed
adjusting screw.

700 rpm (in ““N’’ position)

<

1) Touch “BACK".

OR

@ 1) Connect A.A.C. valve harness connector.

SEF913J

\\\\\\\\\IIII,II///,

Run engine at about 2,000 rpm for about 2 minutes
under no-load.

Y

/
7,
\\\\ 3 5 7,
* 6
5
=
21 7
Z
Z. 0 8
// %1000 r/min

SEF247F

O+
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

7

1. See “M/R F/C MNT" in “Data «—
monitor’’ mode.

2. Maintaining engine at 2,000 M/R F/C MNT
. does not fluctuate.
rpom under no-load (engine is

warmed up sufficiently.),
: <> check that the monitor fluctu-
——FE - ates between ““LEAN"’ and

SEF427J “RICH" more than 5 times
during 10 seconds.

RICH - LEAN - RICH -

1 time 2 times
LEAN — RICH ......
—————
OR
1. Set “Exhaust gas sensor
monitor’ in the self-diagnostic
Mode II.

Inspection lamp

(See page EF & EC-40.) does not blink.

2. Maintaining engine at 2,000
rpm under no-load, check to
SEF957D make sure that RED L.E.D. on
the E.C.U. goes ON and OFF
more than 5 times during to

seconds.
N\ M oK. + Less than 5 times

A

Replace exhaust gas sensor.

v
N.G

OK. @ 1. See “M/R F/C MNT" in “Data : .
SEF417J monitor’” mode.

2. Maintaining engine at 2,000
rpm under no-load (engine is
warmed up sufficiently.),
check that the monitor fluctu-

e . <: —— ates between “LEAN"" and
! ‘ “RICH’ more than 5 times

i during 10 seconds.

=T RICH — LEAN - RICH —>
SEF427J - —'*

1 time 2 times
LEAN — RICH ......
————

OR

. Set ""Exhaust gas sensor
monitor’’ in the self-diagnostic
Mode 1.

(See page EF & EC-40.)

. Maintaining engine at 2,000
rpm under no-load, check to
make sure that RED L.E.D. on
the E.C.U. goes ON and OFF
more than 5 times during to
seconds.

SEF957D

Q END j
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Exhaust gas sensor
harness connector

a6

As for the location of exhaust N\

gas sensor harness connector,
refer to page EF & EC-128.

SEC2408B

et lolwoscm |'|
_j €
(&

SEC2418B

4 4) Check for continuity between terminal No.

Check exhaust gas sensor harness:

1) Turn off engine and disconnect battery
ground cable.

2) Disconnect E.C.U. S.M.J. harness connector
from E.C.U.

3) Disconnect exhaust gas sensor harness con-
nector and connect main harness side termi-
nal for exhaust gas sensor to ground with a
jumper wire.

29 of E.C.U. S.M.J. harness connector and

body ground

Continuity exists ............ O.K.

Continuity does notexist . . ... .. N.G.
O.K. N.G.

Repair or replace harness.

v

Connect 76-pin connector to control unit.

!

Connect battery ground cable.

v

i S

SEF912J

1) Select “ENG TEMPERATURE" in
“ACTIVE TEST" mode.
2) Set “ENGINE TEMP" t0 20°C (68°F) by
touching ““Qu’"’ and ““Qd"’ and “UP”,
“DOWN".

DISCONNECT Engine temperature

m sensor harness
connector
\E1

1S

@Ea) 2.5 k§2 resistor <>

OR

1) Disconnect engine temperature sensor
@ harness connector.
2) Connect a resistor (2.5 k§2) between termi-
nals of engine temperature sensor harness
connector.

SEC2428B

y

Disconnect jumper wire connected to exhaust gas
sensor harness connector (main harness side).

v

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

EF & EC-31
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

©

I

W,
V) /4 "y,

\
S} * %
~
$2 6
£ (—
= 7
Zo0 8

z 1000 r/min

SEF248F

c
kS

HLS
ls[¢
3
nd =2
[=le

il

Race engine two or three times under no-load,

then run engine at idle speed.

Check “CO" %.

Idle CO: 0.2-8.0%

After checking CO%,

1) Touch “BACK".

1) Disconnect the resistor from terminals of
engine temperature sensor harness connector.

2) Connect engine temperature sensor harness
connector to engine temperature sensor.

N.G.

A 4

Connect exhaust gas sensor harness
connector to exhaust gas sensor.

v

O.K.

Check fuel pressure regulator
(See page EF & EC-178.)

v
its circuit.

Check air flow meter and
(See page EF & EC-102.)

A

Check injector and its circuit.
(See page EF & EC-146.)
Clean or replace if necessary.

A

Check engine temperature sensor and its circuit.

(See page EF & EC-106.)

A

Check E.C.U. function™® by substituting

another known good E.C.U.
*,

EF & EC-32
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E.C.U. may be the cause of a problem,
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TROUBLE DIAGNOSES

Sensors

% Control unit Actuators

%
»
IS¢

SEF232G

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an electronic control unit to control major
systems such as fuel control, ignition control, idle speed
control, etc. The control unit accepts input signals from sensors
and instantly drives actuators. It is essential that both kinds of
signals are proper and stable. At the same time, it is important
that there are no conventional problems such as vacuum leaks,
fouled spark plugs, or other problems with the engine.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or improper
wiring. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts.

A visual check only may not find the cause of the problems, so
a road test with a circuit tester connected to a suspected circuit
should be performed.

Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer is a very good supplier of information on such
problems, especially intermittent ones. Through interaction
with the customer, find out what symptoms are present and
under what conditions they occur.

Start your diagnosis by looking for "‘conventional” problems
first. This is one of the best ways to troubleshoot driveability
problems on an electronically controlled engine vehicle.
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick and Accurate Repair (Cont’d)

WORK FLOW
HECK IN SERVICE MANUAL
c REFERENCE ITEM & PAGES
DIAGNOSTIC WORKSHEET
LISTEN TO CUSTOMER COMPLAINTS ~ F————-=-- <:_F & EC-37
BASIC INSPECTION ~ f——————- Basic Inspection
‘ EF & EC-55
r—————- Do self-diagnostic results exist?*1 )
|
| No l Yes
|
]
INSPECTION ON THE
’ . . .
| BASIS OF EACH MAL- |- - ——<g?g“ésé'_‘;:r_°fjg‘"es 22-37
I FUNCTION
I
|
I
|
: INSPECTION ON THE Diagnostic Procedures 1 - 21
| BASISOFEACH  -—-—-—-—----H@-~—~-—-——— —-——---- EF & EC-58 - 93
| SYMPTOM*2
|
!
I
| J
! REPAIR/REPLACE
i
I '
|
l
|
' N.G. FlNAfL CHECK _ ) Basic Inspection
L - Confirm that the trouble is completely fixed by F—————
. . . . EF & EC-55
performing Basic Inspection and Test Drive.

' O.K.
C CHECK OUT )

*1: |f the self-diagnosis cannot be performed, check main power supply and ground circuit. (See Diagnostic Procedure 22.)
*2: I the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-38).
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET
KEY POINTS There are many kinds of operating conditions that lead to
. . malfunctions on engine components. ,
m_::; """ ;:::c"‘:‘:‘e"g"‘_e model A good grasp of such conditions can make trouble-shooting
""" : Trequencies faster and more accurate.
WHERE ..... Road conditions . I
HOW Operating conditions In general, feelings for a problem depend on each customer. It
""" Iy ’ is important to fully understand the symptoms or under what
Weather conditions, b .
Symptoms conditions a customer complains.
yme Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for trouble-
shooting.
Worksheet sample
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start O No combustion O Partial combustion
- (J Partial combustion affected by throttle position
O Startability O Partial combustion NOT affected by throttle position
O Possible but hard to start O Others [ ]
. O No fast idle O Unstable O High idle 0O Low idle
O Idling
[0 Others [ ]
Symptoms
0O Stumble [J Surge [0 Detonation 0O Lack of power
O Driveability O Intake backfire O Exhaust backfire
O Others [ |
O At the time of start {0 While idling
O Engine stall [0 While accelerating O While decelerating
O Just after stopping [J While loading

0O Just after delivery O Recently

Incident occurrence
O In the morning O At night O In the daytime

Frequency O All the time O Under certain conditions [0 Sometimes

Weather conditions O Not affected
Weather 0 Fine O Raining O Snowing O Others [ ]
Temperature [J Hot O Warm O Cool O Cold O Humid °F

O Cold O During warm-up O After warm-up

Engine conditions . ' )
o Engine speed 5,000 2050

1 1

| J
6,000 8,000 rpm

Road conditions O In town O In suburbs O Highway O Off road (up/down)

[J Not affected

O At starting O While idling O At racing
[J While accelerating O While cruising
Driving conditions [0 While decelerating O While turning (RH/LH)

. U N I ST R R
Vehicle speed 10 20 30 40 50 60 MPH

Check engine light [0 Turned on O Not turned on
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick and Accurate Repair (Cont’d)

THIS is the
symptom, <
isn'tit?

SEF235G

INTERMITTENT PROBLEM SIMULATION

In order to duplicate an intermittent problem, it is effective to
create similar conditions for component parts, under which the
problem might occur.

Perform the activity listed under Service procedure and note the
result.

Variable factor

Influential part

Target condition Service procedure

Made lean Remove vacuum hose and apply vacuum.
1 |Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Advanced Rotate distributor counterclockwise.
2 |lgnition timing Crank angle sensor
Retarded Rotate distributor clockwise.
Disconnect exhaust gas sensor harness con-
Mixture ratio feedback |Exhaust gas sensor Suspended
3 nector.
control
Control unit Operation check Perform self-diagnosis (Mode Il) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldle speed A.A.C. valve
Lowered Turn idle adjusting screw clockwise.

Electrical connection
(Electric continuity)

Harness connectors
and wires

Tap or wiggle.

Poor electrical connec-

tion or improper wiring Race engine rapidly. See if the torque reac-

tion of the engine unit causes electric breaks.

Cooled Cool with an icing spray or similar device.
6 |Temperature Control unit Heat with a hair drier.
Warmed .
[WARNING: Do not overheat the unit.]
Wet.
WARNING: i
7 [Moisture Electric parts Damp [ Do not directly pour w.ater on
components. Use a mist sprayer.]
T headl| i iti -
8 |Electric loads Load switches Loaded urn on headlamps, air conditioner, rear de
fogger, etc.
9 |(ldle switch condition |Control unit ON-OFF switching Rotate throttle sensor body.
Try to flash timing ligh i -
10 |Ignition spark Timing light Spark power check ry to flash timing light for each cylinder us

ing ignition coil adapter (S.S.T.).
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TROUBLE DIAGNOSES

Self-diagnosis
Check engine light —
\ — CHECK ENGINE LIGHT
A check engine light has been adopted on all models. This light

blinks simultaneously with the RED L.E.D. on the E.C.U.

WARNING

! ‘ r SEF413J

E.C.U. L.E.D.
The E.C.U. has only one RED L.E.D.

RED _Lg

LED. |eo
Diagnostic M8
mode
selector

-control
unit SEF414J

SELF-DIAGNOSTIC FUNCTION

- Mode Mode I Mode I
Condition
Engine
Ignition stopped BULB CHECK SELF-DIAGNOSTIC
switch in RESULTS
“ON” posi- | 7
tion Engine
(le@ running MALFUNCTION EXHAUST GAS
fi WARNING SENSOR MONITOR
d
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
HOW TO SWITCH MODES

Turn ignition switch “ON"’,

@ (Do not start engine.)

v

———b( Mode 1 — BULB CHECK D——b

(Turn diagnostic mode selector
on E.C.U. fully clockwise)

v

Wait at least 2 seconds.

(Turn diagnostic mode selector
fully counterclockwise.)

v

Mode Il — SELF-DIAGNOSTIC
RESULTS

= @ ,C Mode I — MALFUNCTION >

. WARNING
Start engine.

= @D QodelI~EXHAUSTGAS >

Start engine. SENSOR MONITOR

Switching the modes is not possible when the engine is
running.

When the ignition switch is turned off during diagnosis: in
each mode, and then turned back on again after power to
the E.C.U. has dropped off completely, the diagnosis will
automatically return to Mode 1.
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TROUBLE DIAGNOSES

FOR CALIFORNIA MODEL

Self-diagnosis — Mode |

MODE I — BULB CHECK

In this mode, the RED L.E.D. in the E.C.U. and the CHECK
ENGINE LIGHT in the instrument panel stay “ON"".

If either remain ““OFF”’, check the bulb in the CHECK ENGINE
LIGHT or the RED L.E.D.

MODE I — MALFUNCTION WARNING

CHECK ENGINE LIGHT
and Condition
RED L.E.D.
ON When the following malfunctions (check engine light item) are detected
or the E.C.U.’s C.P.U. or crank angle sensor is malfunctioning.
OFF O.K.

FOR NON-CALIFORNIA MODEL

Code No. Malfunction
12 Air flow meter circuit
13 Engine temperature sensor circuit
14 Vehicle speed sensor circuit
31 E.C.U. (E.C.C.S. control unit)
32 E.G.R. function
33 Exhaust gas sensor circuit
35 Exhaust gas temperature sensor circuit
43 Throttle sensor circuit
45 Injector leak
51 Injector circuit

e These Code Numbers are clarified in Mode I — SELF-

DIAGNOSTIC RESULTS.

e The RED L.E.D. and the CHECK ENGINE LIGHT will turn off |

when normal condition is detected. At this time, the Mode I
— SELF-DIAGNOSTIC RESULTS memory must be cleared
as the contents remain stored.

CHECK ENGINE LIGHT

and Condition

RED L.E.D.
ON When the E.C.U.'s C.P.U. or crank angle sensor is malfunctioning.
OFF O.K.
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TROUBLE DIAGNOSES

Self-diagnosis — Mode II (Self-diagnostic
results)

DESCRIPTION

In this mode, a malfunction code is indicated by the number of
flashes from the RED L.E.D. or the CHECK ENGINE LIGHT as
shown below:

Example: Code No. 12 and Code No. 33
0.6 0.3 0.6 0.3
ON r— —
OFF (
(
SY )S
T
09 0.3 2.1 0.6 0.9 2.1 Unit: second
Code No. 12 Code No. 33

Display code table

Long (0.6 second) blinking indicates the number of ten digits
and short (0.3 second) blinking indicates the number of single
digits.

For example, the red L.E.D. flashes once for 0.6 seconds and
then it flashes twice for 0.3 seconds. This indicates the number
“12” and refers to a malfunction in the air flow meter. In this
way, all the problems are classified by their code numbers.

Code No. Detected items California Non-California
model model

11* Crank angle sensor circuit X X
12 @ Air flow meter circuit X X
13 @5 Engine temperature sensor circuit X X
14 @ Vehicle speed sensor circuit X X
21* Ignition signal circuit X X
22 Fuel pump circuit X X
31 @‘ E.C.U. X X
32 Kok | EGR. function X —
33 @ Exhaust gas sensor circuit X X
34 Detonation sensor circuit X X
35 @ Exhaust gas temperature sensor circuit X —
42 Fuel temperature sensor circuit X X
43 etk Throttle sensor circuit X X
45 @( Injector leak X —
51 I@( Injector circuit X —
55 No malfunction in the above circuits X X

X: Available

—: Not available

cHeck : Check engine light item
*: Check items causing a malfunction of crank angle sensor circuit first, if both code No. 11 and 21 are displayed at the same time.
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TROUBLE DIAGNOSES

Self-diagnosis — Mode II (Self-diagnostic results) (Cont’'d)

Code No.

Detected items

Malfunction is detected when ...

Check item (remedy)

R

Crank angle sensor cir-
cuit

e Either 1° or 120° signal is not entered for the first
few seconds during engine cranking.

e Either 1° or 120° signal is not input often enough
while the engine speed is higher than the speci-
fied rpm.

e Harness and connector (If har-
ness and connector are nor-
mal, replace crank angle sen-
sor.)

12 Air flow meter circuit e The air flow meter circuit is open or shorted. (An |@ Harness and connector (If har-
abnormally high or low voltage is entered.) ness and connector are nor-
mal, replace air flow meter.)
13 Engine temperature e The engine temperature sensor circuit is open or |@ Harness and connector
sensor circuit shorted. e Engine temperature sensor
(An abnormally high or low output voltage is
entered.)
14 Vehicle speed sensor |e@ The vehicle speed sensor circuit is open or e Harness and connector
circuit shorted. o Vehicle speed sensor (reed
switch)
21 Ignition signal circuit o The ignition signal in the primary circuit is not e Harness and connector
entered during engine cranking or running. o Power transistor unit
22 Fuel pump e Abnormally high or low current supply to the fuel (@ Harness and connector
pump persists. e Fuel pump
e Fuel pump relay
31 E.C.U. e E.C.U. calculation function is malfunctioning. (Replace E.C.C.S. control unit.)
32 E.G.R. function o E.G.R. control valve does not operate. e E.G.R. control valve
(E.G.R. control valve spring does not lift.) e E.G.R. control solenoid valve
33 Exhaust gas sensor cir- @ The exhaust gas sensor circuit is open or e Harness and connector
cuit shorted. e Exhaust gas sensor
- (An abnormally high or low output voltage is e Fuel pressure
53 Exhau§t gas. Sensor Cir- | ontered.) e Injectors
cuit (Right side) o Intake air leaks
34 Detonation sensor cir- |e The detonation circuit is open or shorted. e Harness and connector
cuit (An abnormally high or low voltage is entered.) |e Detonation sensor
35 Exhaust gas tempera- |e The exhaust gas temperature sensor circuit is e Harness and connector
ture sensor circuit open or shorted. e Exhaust gas temperature sen-
(An abnormally high or low voltage is entered.) sor
42 Fuel temperature sen- |e The fuel temperature sensor circuit is open or e Harness and connector
sor circuit shorted. o Fuel temperature sensor
(An abnormally high or low voltage is entered.)
43 Throttle sensor circuit |e@ The throttle sensor circuit is open or shorted. o Harness and connector
(An abnormally high or low voltage is entered.) (e Throttle sensor
45 Injector leak o Fuel leaks from injector. e Injector
51 Injector circuit o The injector circuit is open. e Injector

*: Check items causing a malfunction of crank angle sensor circuit first, if both code No. 11 and 21 come out at the same time.

EF & EC-43



TROUBLE DIAGNOSES

Self-diagnosis — Mode II (Self-diagnostic resuits) (Cont’d)

RETENTION OF DIAGNOSTIC RESULTS

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

RETENTION TERM CHART (Example)
Code I STARTER OPERATING TIMES
No. 50 100 150 200
50 times
CRANK ANGLE /
SENSOR "
| . oA
________________ N _____I_____T____ﬁ___________4.___-____~~__ -
50 times
ENGINE A
TEMPERATURE 13
SENSOR
* 50 times
V/////m : Retention term

If the same diagnostic item is A . Malf iond . .

judged to be malfunctioning before - Maltunction detecting point

the starter is operated fifty times,

it will be stored in E.C.U. memory

until the starter is operated fifty

times from this point in time.

SEF793D

HOW TO ERASE SELF-DIAGNOSTIC RESULTS

The malfunction code is erased from the backup memory on the

E.C.U. when the diagnostic mode is changed from Mode II to

Mode 1. (Refer to “"HOW TO SWITCH MODES".)

e When the battery terminal is disconnected, the malfunction
code will be lost from the backup memory within 24 hours.

e Before starting self-diagnosis, do not erase the stored
memory before beginning self-diagnosis.
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Self-diagnosis — Mode II (Exhaust gas sensor
monitor)

DESCRIPTION

In this mode, the CHECK ENGINE LIGHT and RED L.E.D. display
the condition of the fuel mixture (lean or rich) which is moni-
tored by the exhaust gas sensor.

CHECK ENGINE LIGHT Fuel mixture condition in the exhaust Air fuel ratio feedback
and RED L.E.D. gas control condition
ON Lean
Closed loop control
OFF Rich
*Remains ON or OFF Any condition Open loop control

: Maintains conditions just before switching to open loop.

HOW TO CHECK EXHAUST GAS SENSOR

1.
2.

3.

Set Mode 1II. (Refer to "HOW TO SWITCH MODES"'.)

Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of the gauge.

Run engine at about 2,000 rpm for about 2 minutes under
no-load conditions.

Make sure RED L.E.D. or CHECK ENGINE LIGHT goes ON
and OFF more than 5 times every 10 seconds; measured at
2,000 rpm under no-load.
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TROUBLE DIAGNOSES

— — = Diagnostic conne:
Wﬁ? / for CONSULT
4 r——
-

ctor

SEF392|

SEF393!

SEF394|

Consult

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “CONSULT"” to diagnostic connector.
(Diagnostic connector is located in lower side instrument
panel.)

3. Turn on ignition switch.
4. Touch “START".

5. Touch “ENGINE".

6. Perform each diagnostic mode according to the inspection
sheet as follows:

For further information, see the CONSULT Operation Manual.

EF & EC-46



TROUBLE DIAGNOSES

Consult (Cont’d)
E.C.C.S. COMPONENT PARTS APPLICATION

MODE

E.C.C.S. COMPONENT PARTS

WORK SUPPORT

SELF-
DIAGNOSTIC RE-
SULTS

DATA MONITOR

ACTIVE TEST

Crank angle sensor

Air flow meter

Engine temperature sensor

Exhaust gas sensors

Vehicle speed sensors

Throttle sensor

INPUT |Fuel temperature sensor

Exhaust gas temperature sensor*

X | X [|X|X|X|[X]|X]|X

Detonation sensor

X X[ X|X|X|[X]|X]|X

Ignition switch (start signal)

Air conditioner switch

Neutral switch

Battery

X | X | X | X

Injectors

X

Power transistor (ignition sig

nal)

X (Ignition timing)

A.A.C. valve

X

OuT-

PUT [valve

Pressure regulator control solenoid

X

E.G.R. control solenoid valve

Air conditioner relay

Fuel pump

X

*: The E.C.C.S. component part marked * is applicable to vehicles for California only.

X: Applicable

FUNCTION

Diagnostic mode

Function

Work support

This mode enables a technician to
adjust some devices faster and
more accurately by following the
indications on the CONSULT unit.

Self-diagnostic results

Self-diagnostic results can be read
and erased quickly.

Data monitor

Input/Output data in the control unit
can be read.

Active test

Mode in which CONSULT drives
some actuators apart from the con-
trol units and also shifts some pa-
rameters in a specified range.

E.C.U. part numbers

E.C.U. part numbers can be read.
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TROUBLE DIAGNOSES

WORK SUPPORT MODE

Consult (Cont’d)

WORK ITEM

CONDITION

USAGE

THROTTLE SENSOR ADJUST-
MENT

CHECK THE THROTTLE SENSOR SIGNAL. ADJUST IT
TO THE SPECIFIED VALUE BY ROTATING THE SEN-
SOR BODY UNDER THE FOLLOWING CONDITIONS.

e IGN SW “ON”

e ENG NOT RUNNING

o ACC PEDAL NOT PRESSED

When adjusting throttle sensor
initial position.

IGNITION TIMING
ADJUSTMENT*

e IGNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING ““START"'. AFTER DOING SO,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CRANK ANGLE SENSOR.

When adjusting initial ignition
timing.

AAC VALVE ADJUSTMENT

SET ENGINE RPM AT THE SPECIFIED VALUE UNDER
THE FOLLOWING CONDITIONS.

e ENGINE WARMED UP

e NO-LOAD

When adjusting idle speed.

*: The ignition timing feedback control is not adopted on model INFINITI M30, so it is not necessary to perform IGNITION TIMING

ADJUSTMENT.
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TROUBLE DIAGNOSES

Consult (Cont’d)
SELF-DIAGNOSTIC RESULTS MODE
DIAGNOSTIC ITEM DIAGNOSTIC ITEM IS DETECTED WHEN ... CHECK ITEM (REMEDY)
CRANK ANGLE SENSOR* e Either 1° or 120° signal is not entered for the first few |@ Harness and connector
seconds during engine cranking. (If harness and connector are
e Either 1° or 120° signal is not input often enough normal, replace crank angle
while the engine speed is higher than the specified sensor.)
rpm.
AIR FLOW METER e The air flow meter circuit is open or shorted. e Harness and connector
(An abnormally high or low voltage is entered.) (if harness and connector are
normal, replace air flow
meter.)
ENGINE TEMP SENSOR o The engine temperature sensor circuit is open or o Harness and connector
shorted. o Engine temperature sensor
(An abnormally high or low output voltage is
entered.)
CAR SPEED SENSOR @ The vehicle speed sensor circuit is open or shorted. |e Harness and connector:
e Vehicle speed sensor (reed
switch)
IGN SIGNAL-PRIMARY* o The ignition signal in primary circuit is not entered |e Harness and connector
during engine cranking or running. o Power transistor unit
FUEL PUMP e Abnormally high or low current supply to the fuel e Harness and connector
pump persists. o Fuel pump
e Fuel pump relay
CONTROL UNIT o E.C.U. calculation function is malfunctioning. (Replace E.C.C.S. control unit.)
EGR SYSTEM** e E.G.R. control valve does not operate. e E.G.R. control valve
(E.G.R. control valve spring does not lift.) o E.G.R. control solenoid valve
EXH GAS SENSOR e The exhaust gas sensor circuit is open or shorted. e Harness and connector
(An abnormally high or low output voltage is e Exhaust gas sensor
entered.) o Fuel pressure
e Injectors
e Intake air leaks
DETONATION SENSOR o The detonation circuit is open or shorted. o Harness and connector
(An abnormally high or low voltage is entered.) e Detonation sensor
EXH GAS TEMP SENSOR** o The exhaust gas temperature sensor circuit is open |e Harness and connector
or shorted. o Exhaust gas temperature sen-
(An abnormally high or low voltage is entered.) sor
FUEL TEMP SENSOR o The fuel temperature sensor circuit is open or e Harness and connector
shorted. o Fuel temperature sensor
(An abnormally high or low voltage is entered.)
THROTTLE SENSOR o The throttle sensor circuit is open or shorted. e Harness and connector
(An abnormally high or low voltage is entered.) o Throttle sensor
INJECTOR LEAK** o Fuel leaks from injector. e Injector
INJECTOR OPEN** e The injector circuit is open. e Injector

*. Check items causing a malfunction of crank angle sensor circuit first, if both “CRANK ANGLE SENSOR” and “IGN
SIGNAL-PRIMARY’' come out at the same time.

**:The diagnostic item marked ** is applicable to vehicles for California only.

EF & EC-49



TROUBLE DIAGNOSES

DATA MONITOR MODE

Consult (Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
OUTSIDE SPEC.

CAS, RPM (POS)

CAS, RPM (REF)

Tachometer: Connect

Run engine and compare tachometer indication with the

CONSULT value.

Almost the same speed as

the CONSULT value.

Harness and connector
Crank angle sensor

Engine: After warming up,

idle th i Idle 10-1.5V H d connector
idle the engine e Harness and con
AIR FLOW MTR o A/C switch “OFF” o Air flow meter
e Shift lever “N” 2,000 rpm 1.4-19V
o Harness and connector
ENG TEMP SEN o Engine: After warming up More than 70°C (158°F) o Engine temperature sen-

sor

EXH GAS SEN 0 < Approx. 1.5V e Harness and connector
e Engine: After warming up Maintaining engine speed at LEAN «— RICH ° Exhaust.gas sensor
M/R F/C MNT 2,000 rpm Changes more than 5 times [® Intake air leaks
during 10 seconds. e Injectors

CAR SPEED SEN e Turn drive wheels and compare speedometer indication |Almost the same speed as |® Harness and connector

with the CONSULT value the CONSULT value e Vehicle speed sensor

e Battery
BATTERY VOLT o Ignition switch: ON (Engine stopped) 11 - 14V e E.C.U. power supply cir-
cuit
- b Throttle valve fully closed 0.4-0.5V e Harness and connector

THROTTLE SEN ° Igmtl.on S‘tNuCh' dON e Throttle sensor

(Engine stopped) Throttle valve fully opened Approx. 4.0V e Throttle sensor adjustment

FUEL TEMP SEN

Engine: After warming up

20 - 60°C (68 - 140°F)

Harness and connector

e Fuel temp. sensor

EGR TEMP SEN*

Engine: After warming up

Less than 4.5V

Harness and connector
Exhaust gas temperature
sensor

START SIGNAL  |e Ignition switch: ON — START OFF — ON © Harness and connector
o Starter switch
Throttle valve: ON H 4
- . Idle position e Harness and connector
IDLE POSITION  |* :g:'"i‘:\'; Z‘t':)'t‘me' d?N e Throttle sensor
9 PP Throttle valve: OFF e Throttle sensor adjustment
Slightly open
o Engine: After warming up, |A/C switch “OFF” OFF ® Harness and connector
AIR COND SIG X . . s .
idle the engine A/C switch “ON" ON o Air conditioner switch
Shift lever *'P"” or “N” ON
NEUTRAL SW o Ignition switch: ON o Harness and connector
Except above OFF e Neutral switch

‘Remarks: The monitor item marked * is applicable to vehicles for California only.
Specifications are reference values.
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Consult (Cont’d)

CHECK ITEM WHEN

MONITOR ITEM CONDITION SPECIFICATION OUTSIDE SPEC.
e Engine: After warming up idle 3.1 - 3.8 msec o Harness and connector
e A/C switch “OFF" o ) e Injector
INJ PULSE e Shift lever “N” o Air flow meter
o No-load 2,000 rpm 2.9 - 3.6 msec. e Intake air system
Idle 15° B.T.D.C.
IGN TIMING ditto o Harness and connector
2,000 rpm More than 25° B.T.D.C. |® Crank angle sensor
Idle 15 - 40%
AAC VALVE ditto e Harness and connector
2,000 rpm _ o A.A.C. valve
o Harness and connector
AIR COND RLY e Air conditioner switch OFF — ON OFF — ON e Air conditioner switch
e Air conditioner relay
For .3 minutes after starting ON e Harness and connector
PRVR CONT e Fuel temperature is above [€Ngine ® Pressure regulator control
SOL VALVE 75°C (167°F) 3 minutes after starting en- solenoid valve
' gine OFF o Fuel temperature sensor
: i?g'::;ité::?rov;ir’mmg UP lidie ON e Harness and connector
EGR CONT S/V . o o E.G.R. control solenoid
e Shift lever “N valve
e No-load 2,000 rpm OFF

Remarks: Specifications are reference values.
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ACTIVE TEST

Consult (Cont’d)

MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

o Engine: Return to the original trou-
ble condition

If trouble symptom disappears, see

Harness and connector

TEST e Change the amount of fuel injection |CHECK ITEM. ° E”ﬁ' injectors
with the CONSULT. © Exhaust gas sensor
e Engine: After warming up, idle the
AAC/V OPENING engine. Engine speed changes according to o Harness and connector
TEST e Change the AAC valve opening per- |the opening percent. e AAC valve
cent with the CONSULT.
e Engine: Return to the original trou- e Harness and connector
ENGINE TEMP ble condition If trouble symptom disappears, see e Engine temperature sensor
TEST o Change the engine coolant tempera-|CHECK ITEM. e Fuel injectors
ture with the CONSULT.
o Engine: Return to the original trou-
ble condition If trouble symptom disappears, see
IGN TIMING TEST |e Timing light: Set ’ o Adjust initial ignition timing
. . CHECK ITEM.
o Retard the ignition timing with the

CONSULT.

e Engine: After warming up, idle the o Harness and connector
engine. o Compression
POWER BALANCE |e A/C switch “OFF"” Engine runs rough or dies e Injectors
TEST o Shift lever “'N” ’ e Power transistor
e Cut off each injector signal one at a e Spark plugs
time with the CONSULT. e Ignition coils
EGR CONT SOL/V |, Ignition switch: ON
TEST o Turn solenoid valve “ON" and Each solenoid valve makes an operat- (@ Harness and connector

PRVR CONT SOL/V
TEST

“OFF” with the CONSULT and listen
to operating sound.

ing sound.

e Solenoid valve

SELF-LEARN CONT
TEST

°
“CLEAR" on the screen.

In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching
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SEF289H

Red
projection

SEF725H

Break
SEF291H

Perform E.C.U. in-
put/output signal
inspection before
replacement.

SEF330D / N

SEF417J

Diagnostic Procedure
CAUTION:

1.

Before connecting or disconnecting the E.C.U. harness
connector to or from any E.C.U., be sure to turn the ignition
switch to the “OFF” position and disconnect the negative
battery terminal in order not to damage E.C.U. as battery
voltage is applied to E.C.U. even if ignition switch is turned
off. Failure to do so may damage the E.C.U.

When connecting E.C.U. harness connector, tighten secur-
ing bolt until red projection is in line with connector face.

When connecting or disconnecting pin connectors into or
from E.C.U., take care not to damage pin terminals (bend or
break).

Make sure that there are not any bends or breaks on E.C.U.
pin terminal, when connecting pin connectors.

Before replacing E.C.U., perform E.C.U. input/output signal
inspection and make sure whether E.C.U. functions prop- -
erly or not. (See page EF & EC-166.)

6. After performing this ‘‘Diagnostic Procedure’”, perform

E.C.C.S. self-diagnosis and driving test.

EF & EC-53
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arness connector
or solenoid valve

Solenoid valve

O.K.
Circuit tester ‘0-

SEF599D

Diagnostic Procedure (Cont’d)

7.

When measuring E.C.U. controlled components supply volt-
age with a circuit tester, separate one tester probe from the
other.

If the two tester probes accidentally make contact with each
other during measurement, the circuit will be shorted,
resulting in damage to the control unit power transistor.

EF & EC-54
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SEF142|

Basic Inspection

BEFORE STARTING

1. Check service records for any re-
cent repairs that may indicate a re-
lated problem, or the current need
for scheduled maintenance.

2. Open engine hood and check the
following:

o Harness connectors for proper con-
nections

e Vacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections,
pinches, and cuts

v

CONNECT CONSULT TO THE VEHICLE
Connect “CONSULT” to the diagnostic
connector and select “ENGINE” from

the menu. (Refer to page EF & EC-46.)

» Goto[J.

CHECK IGNITION TIMING.
Warm up engine sufficiently and check
ignition timing at idle using timing
light. (Refer to page EF & EC-27.)
Ignition timing:
15°+2° B.T.D.C.

v
DOES ENGINE START? No
Yes
4] v
N.G.

SEF1441
ﬂ O.K.
Timing
light (Go to (A) on next page.)
4 —
> — “N—
T ) c—
L
SEF284G

EF & EC-55

sor.

Adjust ignition timing by
turning crank angle sen-
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SEF372|

Basic Inspection (Cont’d)

{

CHECK IDLE ADJ. SCREW INITIAL SET

RPM.

=\ 1. Select “A.A.C. VALVE ADJ”

in “WORK SUPPORT"’ mode.

2. When touching “START”,
does engine rpm fall to
70050 rpm (in “N’’ posi-
tion)?

No

»| Adjust engine rpm by

3
iy, 4
2\\\\ ‘s,

~ <
1, -5

== E
0” 6

SEF415J

OR
When disconnecting A.A.C.
@valve harness connector, does
engine rpm fall to 70050 rpm
(in ‘N’ position)?

Yes

a v

CHECK THROTTLE SENSOR IDLE PO-

SITION.
=\ 1. Perform “THROTTLE SEN.

ADJ” in “WORK SUPPORT"”
mode.

2. Check that output voltage of
throttle sensor is 0.4 to 0.5V.
(Throttle valve fully closes.)
and “IDLE POSITION" stays
“ON".

N.G.

turning idle adjusting
screw.

1. Adjust output voltage

v

OR
Measure output voltage of
throttie sensor using voltme-
ter, and check that it is 0.4 to
0.5V. (Throttle valve fully
closed.)

®

@ B THRETTLE
dopbed w0 T MEHITOHR sk
THRETTLE SEM 0, 50
SEF383J

O.K.

(Go to B on next page)

EF & EC-56

by rotating throttie
sensor body.

2. Disconnect throttle
sensor harness con-
nector for a few sec-
onds and then recon-
nect it.

3. Confirm that “IDLE
POSITION" stays
“ON".
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7 g c
g PIMONITER  pgHE FaIl [
- TEHAL GFF
ITIGH G H
AIR CEMD SIG GFF
HEUTRAL S oM
SEF384J
-——
SEF150!
8]
SEF1511
a

Basic Inspection (Cont’d)

SEF417J

CHECK SWITCH INPUT SIGNAL.
=\ Select the following switches in
“DATA MONITOR" mode,
a) Start signal,
b) Idle position,
c) Air conditioner signal,
d) Neutral (Parking) switch,

and check the switches’ ON-OFF
operation.

N.G. |

Repair or replace the

OR
Remove E.C.U. from right dash
@side panel and check the above
switches’ ON-OFF operation us-
ing voltmeter at each E.C.U. ter-

minal.

Switch Condition Voltage (V)
Start IGN N IGN 0 — Battery
signal ON START voltage

Idle position —
Idle depress the ac-
L. celerator pedal 8.0-9.0-0
position .. .
(Ignition switch
“ON”)
A/C AIC - A/C Battery voltage

. OFF ON

signal . . - 05-0.7
(Engine running)
Shift lever is
Neutral “N* or “P"
(Parking) | position— 0—-8.0-9.0
switch Except “N" and
nper
O.K.
8] v

malfunctioning switch or
its circuit.

READ SELF-DIAGNOSTIC RESULTS.

1. Perform “SELF-DIAG
RESULTS’ mode.

2. Read out self-diagnostic re-
sults.

3. Is a failure detected?

Yes

Go to the relevant inspec-

OR

1. Set “‘Self-diagnostic results
mode’”’ in Mode Il. (Refer to
page EF & EC-40.)

2. Count the number of RED
L.E.D. flashes and read out
the codes.

3. Are the codes being output?

No

A

INSPECTION END

EF & EC-57

tion procedure.
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SEF373I
i _
SEF418J
nlsmu}:%
:
- & 3,
Eost 2800/
N
* -
N .5
1 - -—
P -
38 - -
~ 0 6
SEF375I

Warm-up

CHECK AIR REGULATOR.
When pinching the air regulator hose,
does the engine speed drop?

Diagnostic Procedure 1 — High Idling after

Yes -
—>|

No

v

CHECK INTAKE AIR LEAK.

=\ 1. Select “SELF-LEARNING
CONT" in “ACTIVE TEST”
mode.

2. Clear the self-learning control
coefficient by touching
“CLEAR”.

3. Does the -engine speed drop?

Yes

Check air regulator and
circuit.

OR

. Disconnect exhaust gas sen-
sor harness connector.

. After racing engine at 1,500
rpm under no load for about
30 seconds, does the engine
speed drop?

No

v

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves
smoothly.

2. Confirm that throttle valve both fully
opens and fully closes.

> Discover air leak location

and repair.

N.G.

O.K.

v

INSPECTION END

EF & EC-58

Repair throttle linkage or
sticking of throttle valve.
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n DISCONNECT

€

\l/

/1N

og

SEF307G

SEF420J

Diagnostic Procedure 2 — Hunting

CHECK EXHAUST GAS SENSOR.
When disconnecting exhaust gas sen-
sor harness connector, is the hunting
fixed?

Yes

No

v

PERFORM POWER BALANCE TEST.
=\ 1. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

No

v

Check exhaust gas sen-
sor. (See page EF & EC-
128.)

OR

When disconnecting each igni-
tion wire connector one at a
time, is there any cylinder which

does not produce a momentary
engine speed drop?

Yes

v

SEF1561

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

Go tollf] .

O.K.

(Go to (A on next page.)

EF & EC-59

Repair or replace spark
plug(s).
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Diagnostic Procedure 2 — Hunting (Cont’d)

o {

CHECK FOR INTAKE AIR LEAK. Yesﬁ‘ Discover air leak location
When pinching blow-by hose (lowering and repair.

the blow-by air supply), does the en-
gine speed rise?

No

CHECK E.G.R. CONTROL VALVE. N.G. || Repair or replace.

Check E.G.R. control valve for sticking.

O.K.

v

INSPECTION END

EF & EC-60
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Diagnostic Procedure 3 — Unstable Idle

CHECK E.G.R. CONTROL VALVE.
Check E.G.R. control valve for sticking.

N.G.

O.K.

v

PERFORM POWER BALANCE TEST.
=\ 1. Perform “POWER BALANCE"
in “ACTIVE TEST"” mode.
2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

No

»| Repair or replace.

OR
When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which

does not produce a momentary
engine speed drop?

Yes

v

serazou| | CHECK INJECTOR.

1. Remove distributor from engine.

(Crank angle sensor harness con-
nector should remain connected.)
2. Turn ignition switch ON. (Do not
start engine.)
3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

v

Gotod .

Yes

4] v

seraoa)| | CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark

plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

N.G.

»| Check injector(s) and

circuit(s).

O.K.

(Go to ® on next page.)

SEF425J

Ignition wire

Spark plug

SEF282G

EF & EC-61

> Check ignition coil, power

transistor unit and their
circuits. (See page EF &
EC-112))
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Diagnostic Procedure 3 — Unstable Idie (Cont’d)

®
|
CHECK SPARK PLUGS. N.G. || Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
O.K.
6] v
CHECK FUEL PRESSURE. N.G. || Check fuel pump and cir-
1. Release fuel pressure to zero. cuit.

(Refer to page EF & EC-183.)

2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

O.K.
v
CHECK EXHAUST GAS SENSOR. N.G. | Replace exhaust gas sen-
=\ 1. See “M/R F/C MNT” in “Data | sor.
monitor’’ mode.

2. Maintaining engine at 2,000
rpm under no-load (engine is
- S S warmed up sufficiently.),
PUMEHITOR 3008 FRIL L check that the monitor fluctu-
i ates between “LEAN’ and
“RICH” more than 5 times

during 10 seconds.

RICH—-LEAN-RICH—
1 time 2 times
LEAN—-RICH.......
—-— OR
1. Set “Exhaust gas sensor
SEF427J @ monitor” in the self-
diagnostic Mode |l. (See page
EF & EC-40.)

2. Maintaining engine at 2,000
rpm under no-load, check to
make sure that RED L.E.D. on
the E.C.U. goes ON and OFF
more than 5 times during 10
seconds.

O.K.

SEF471J (Go to B on next page)

EF & EC-62
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SEF422J

COMPRESSION

PRESSURE

SEF309G

Diagnostic Procedure 3 — Unstable Idle (Cont’d)

@

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the en-
gine speed rise?

Yes

No

E {

CHECK IDLE ADJ. SCREW CLOGGING.

1. Perform “AAC VALVE ADJ”

in “WORK SUPPORT"” mode.
2. Can you set engine rpm at
700+ 50 rpm (in “N”’ position)
by turning idle adjusting
screw?

No

»| Discover air leak location

and repair.

OR

. Disconnect A.A.C. valve har-
ness connector.

. Can you set engine rpm at
700+ 50 rpm (in N’ position)
by turning idle adjusting
screw?

Yes

v

v

Check for IAS clogging or
throttle valve clogging.

CHECK COMPRESSION PRESSURE.
e Check compression pressure.
Standard: kPa (kg/cm?, psi)/300 rpm
1,196 (12.2, 173)
Minimum: kPa (kg/cm?, psi)/300 rpm
883 (9.0, 128)
Difference between each cylinder:
kPa (kg/cm2,psi)/300 rpm
98 (1.0, 14)

N.G.

O.K.

v

v

Check pistons, piston
rings, valves, valve seats
and cylinder head gas-
kets.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G.

v

O.K.

v

TRY A KNOWN GOOD E.C.U.

v

INSPECTION END

EF & EC-63

Repair or replace.
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e

/&/_4\.

SEF380I

2))

SEF430J

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

CHECK BATTERY AND STARTER.
Check battery and starter condition.
(Refer to EL section.)

N.G.

>
»

O.K.

il

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on the fuel feed hose?

No

Repair or replace.

Yes

v

CHECK AIR REGULATOR AND A.A.C.
VALVE.

When pressing accelerator pedal fully,
can you start the engine.

v

Yes

Check fuel pump and cir-
cuit. (See page EF & EC-
116.)

No

a v

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Turn ignition switch ON. (Do not
start engine.)

3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

A

No

Check A.A.C. valve, air
regulator and circuits.
(See pages EF & EC-158,
160.)

Yes

v

CHECK IGNITION SPARK.

SEF425J

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

N.G.

Check injector(s) and
circuit(s).

O.K.

(Go to (B on next page.)

ignition wire

Spark plug

SEF282G

EF & EC-64

Check ignition coil, power
transistor unit and their
circuits. (See page EF &
EC-112)
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Diagnostic Procedure 4 — Hard to Start or Impossible to Start when the Engine is

- @ Cold (Cont’d)
6 !
CHECK SPARK PLUGS. N~G~¢ Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
O.K.
v

CHECK E.C.U. HARNESS CONNECTOR. N-G-ﬁ Repair or replace.
Check the E.C.U. pin terminals for dam-

age or poor connection of E.C.U. har-
ness connector.

A

SEF1561

O.K.
a v

CHECK E.C.U. POWER SUPPLY AND N.G.
GROUND CIRCUIT.

Refer to page EF & EC-94.

| Repair or replace.

O.K.

9] v

TRY A KNOWN GOOD E.C.U.

\
INSPECTION END

EF & EC-65
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Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

CHECK FUEL PRESSURE. No »| Check fuel pump and cir-
Pinch ' © ‘ 1. Pinch fuel feed hose with fingers. cuit. (See page EF & EC-
2. When cranking the engine, is there 116.)
any pressure on the fuel feed hose?
Yes
)
CHECK FUEL VAPOR. Yes »| Check fuel properties.

o\ 1. Select “PRVR CONT SOL
VALVE” in "ACTIVE TEST”

mode.

2. Atfter touching “ON”, can you
start the engine?

OR
. Disconnect fuel pressure reg-
ulator vacuum hose and plug

A E
IHT P

TSN SHRN
M hose.
Y5 H"’ R : . Can you start engine?
SEF949J No
v
[ UUUUULLL—]|] CHECK INJECTOR. No | Check injector(s) and
Pressure regulator 1. Remove distributor from engine. circuit(s).
e j-/ (Crank angle sensor harness con-

nector should remain connected.)
2. Turn ignition switch ON. (Do not
start engine.)
3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Yes
a +
CHECK IGNITION SPARK. N.G. »| Check ignition coil, power
1. Disconnect ignition wire from spark transistor unit and cir-
plug. cuits. (See page EF &
2.-Connect a known good spark plug to EC-112)

the ignition wire
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.

O.K.

SEF425J
(Go to (B on next page.)
fgnition wire
Q
- Spark plug
7 i “»
SEF282G

EF & EC-66
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Diagnostic Procedure 5 — Hard to Start or Impossible to Start when the Engine is

® Hot (Cont’d)
|
CHECK E.C.U. HARNESS CONNECTOR. |N.G.

Repair or replace.

v

Check the E.C.U. pin terminals for dam-

age or poor connection of E.C.U. har-
ness connector.

O.K.

a v

CHECK E.C.U. POWER SUPPLY AND N.G
GROUND CIRCUIT.

Refer to page EF & EC-94.

O.K.
v

TRY A KNOWN GOOD E.C.U.

- 5| Repair or replace.

v
INSPECTION END

EF & EC-67
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SEF380I

SEF430J

SEF382|

SEF425J
Ignition wire
Q
- Spark plug
7 >
]
SEF282G

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

CHECK BATTERY AND STARTER.
Check battery and starter operation.
(Refer to EL section.)

N.G.

v

O.K.

v

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on the fuel feed hose?

No

Repair or replace.

Yes

:

CHECK INJECTOR FOR LEAKAGE.
When pressing accelerator pedal fully,
can you start the engine.

Yes

v

Check fuel pump and cir-
cuit. (See page EF & EC-
116.)

No

m v

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Turn ignition switch ON. (Do not
start engine.)

3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

Check injector(s) for leak-
age.

Yes

v

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

N.G.

v

Check injector(s) for cir-
cuits.

O.K.

(Go to (A on next page.)

EF & EC-68

N Check ignition coil, power

transistor unit and cir-
cuits. (See page EF &
EC-112))
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Diagnostic Procedure 6 — Hard to Start or Impossible to Start under Normal

® Conditions (Cont’d)
5] |
CHECK SPARK PLUGS. N.G. »| Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
O.K.
v
CHECK E.G.R. CONTROL VALVE. N.G. | Repair or replace.
Check E.G.R. control valve for sticking.
O.K.
8] v

CHECK E.C.U. HARNESS CONNECTOR. N-G% Repair or replace.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

OK.
E v
CHECK E.C.U. POWER SUPPLY AND N.G. || Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-94.

O.K.

10] Trouble is fixed.

v
TRY A KNOWN GOOD E.C.U. Replace E.C.U.

v

Trouble is not fixed.

v
CHECK TIMING BELT FOR PROPER N.G. .| Replace timing belt.
INSTALLATION.
O.K.

A

INSPECTION END

EF & EC-69
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Engine is Hot

Diagnostic Procedure 7 — Hesitation when the

Check fuel properties.

Check purge and vacuum

CHECK FUEL VAPOR. Yes ,
=7\ 1. Select “PRVR CONT SOL
VALVE” in “ACTIVE TEST”
mode.
2. After touching “ON’’, perform
E cruise test.
- SEF949 Y 3. Does the hesitation disap-
pear?
. ——OR
Pressure regulator { 1. Disconnect fuel pressure reg-
ulator vacuum hose and plug
hose.
2. Perform cruise test.
3. Does the hesitation disap-
pear?
No
,
CHECK CANISTER PURGE. Yes%
1. Disconnect canister purge line hose
and plug hose.
2. Perform cruise test.
3. Does the hesitation disappear?
No
v
INSPECTION END

EF & EC-70

line.
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1] Diagnostic Procedure 8 — Hesitation when the
Engine is Cold
CHECK SPARK PLUGS. N.G. || Repair or replace spark
Remove spark plugs and check for plug(s).
fouling, etc.
O.K.
,
CHECK FOR INTAKE AIR LEAK. Yes »| Discover air leak location
SEF1S61} | When pinching blow-by hose (lowering and repair.
the blow-by air supply), does the en-
gine speed rise?
No
| Trouble is fixed.
TRY A KNOWN GOOD AIR FLOW —»| Replace air flow meter.
METER.
Trouble is not fixed.
a v
serFa22y| | CHECK FOR INTAKE VALVE DEPOS-
ITS.

If there are deposits on intake valves,
remove them. ‘

v
INSPECTION END

EF & EC-71
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SEF417J

SEF422J

Diagnostic Procedure 9 — Hesitation under

Normal Conditions

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, etc.

N.G.

»| Repair or replace spark

O.K.

v

CHECK EXHAUST GAS SENSOR.

o\ 1. See “M/R F/C MNT” in

“DATA MONITOR” mode.
2. Maintaining engine at 2,000
rpm under no-load (with en-
gine warmed up sufficiently.),
check to make sure that the
monitor fluctuates between
“LEAN" and “RICH”’ more
than 5 times during 10 sec-
onds.
RICH—LEAN—RICH—

1 time 2 times
LEAN-RICH.......
OR

N.G.

plug(s).

»| Replace exhaust gas sen-

. Set “Exhaust gas sensor
monitor” in the self-
diagnostic Mode |l. (See page
EF & EC-40.)

. Maintaining engine at 2,000
rpm under no load, check
that RED L.E.D. on the E.C.U.
goes ON and OFF more than
5 times during 10 seconds.

O.K.

,

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

sor.

No

4] ,

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the en-
gine speed rise?

Yes

»| Check purge and vacuum
line.

> Discover air leak location

No

v

INSPECTION END

EF & EC-72

and repair.
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F FUEL
-~
-

EI

SEF3861

B ACTIVE TEST @

SEF4204

Diagnostic Procedure 10 — Engine Stalls when

Turning
1]

CHECK FUEL LEVEL.
Check to see that there is enough fuel
in tank.

N.G. |

O.K.

v

Fill fuel tank with fuel.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in “ACTIVE TEST" mode.

— 2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No

When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which

does not produce a momentary
engine speed drop?

Yes

A 4

v

Goto .

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Turn ignition switch ON. (Do not
start engine.)

3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

Yes

a \

SEF425J

Ignition wire

Spark plug

SEF282G

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

Check injector(s) and
circuit(s).

N.G.

O.K.

(Go to (A) on next page.)

EF & EC-73

Check ignition coil, power
transistor unit and cir-
cuits. (See page EF &
EC-112.)
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Diagnostic Procedure 10 — Engine Stalls when Turning (Cont’d)

Pressure gauge . A
s ?
n CHECK FUEL PRESSURE. N.G. I Check fuel pressure reg-
1. Release fuel pressure to zero. ulator diaphragm.
\ % (Refer to page EF & EC-178.)

2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve

is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

O.K.

6 4
CHECK E.C.U. HARNESS CONNECTOR. |N.G.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

A 4

Repair or replace.

O.K.
v
CHECK E.C.U. POWER SUPPLY AND N‘G~¢ Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-94.

O.K.

TRY A KNOWN GOOD E.C.U.

INSPECTION END

EF & EC-74
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7] _ I Diagnostic Procedure 11 — Engine Stalls when
B RETIVE TEST B L the Engine is Hot
FF [1]
CHECK FUEL VAPOR. Yes »| Check fuel properties.

=\ 1. Select “PRVR CONT SOL
VALVE” in “ACTIVE TEST”

mode.
2. After touching “ON”, perform
= p—l cruise test.
T e HenEF | -
Shul I J 3. Does the engine stall disap-
SEF949J
pear?
1] | OR
— Lauuut tut— @ 1. Disconnect fuel pressure reg-
Pressure regulator { .lg. ulator vacuum hose and plug
—_— =
= hose.

2. Perform cruise test.
3. Does the engine stall disap-
pear?

No

v

PERFORM POWER BALANCE TEST. No Goto 1.

4

SEF431J]| 2N\ 1. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.
B ocTIVE TEST 8 [ 2. Is there any cylinder which
) does not produce a momen-
tary engine speed drop?
OR
<= When disconnecting each injec-
.I'él. tor harness connector one at a
time, is there any cylinder which
20 3 4 TeST does not produce a momentary

= I £ STERT engine speed drop?
SEF420J Yes

v

skt PEWER BALAMHCE sk
iHITﬁR

i FFML ;i
IR FLEW MTR
HEC UALUE

\ ( CHECK INJECTOR. No > Check injector(s) and
1. Remove distributor from engine. circuit(s).

(Crank angle sensor harness con-
nector should remain connected.)
2. Turn ignition switch ON. (Do not
start engine.)
3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

SEF424) Yes

(Go to (® on next page.)

SEF425J

EF & EC-75



TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalls when the Engine is Hot (Cont'd)

Ignition wire

Spark plug

®

4] |

\lsre‘ssuré gaug
/ {3
@ "

g

CHECK IGNITION SPARK. N.G. »| Check ignition coil, power
1. Disconnect ignition wire from spark transistor unit and their
plug. circuits. (See page EF &
2. Connect a known good spark plug to EC-112))
the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
SEF282G
O.K.
e ]
CHECK FUEL PRESSURE. N.G. | Check fuel pressure reg-

1. Release fuel pressure to zero.
(Refer to page EF & EC-178.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

a v

O.K.

CHECK E.C.U. HARNESS CONNECTOR.

| ulator diaphragm.

N.G. || Repair or replace.

Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

O.K.

v

CHECK E.C.U. POWER SUPPLY AND

N.G. | Repair or replace.

v

GROUND CIRCUIT.
Refer to page EF & EC-94.

O.K.
B il Trouble is fixed.
TRY A KNOWN GOOD E.C.U. —»| Replace E.C.U.
Trouble is not fixed.
O] v
CHECK TIMING BELT FOR PROPER N.G. || Replace timing belt and
INSTALLATION. install new one.

O.K.

v

INSPECTION END

EF & EC-76



TROUBLE DIAGNOSES

CHECK AIR REGULATOR AND A.A.C.
VALVE.

When the engine is cold, can you start
the engine when pressing accelerator
pedal fully?

Diagnostic Procedure 12 — Engine Stalls when
Ilthe Engine is Cold

N.G.

SEF382!

|

OK.

B RCTIVE TEST B
EWER: !

PERFORM POWER BALANCE TEST.
=\ 1. Perform “POWER BALANCE"
in “ACTIVE TEST"' mode.
2. |Is there any cylinder which
does not produce a momen-
tary engine speed drop?

»| Check A.A.C. valve, air

regulator and circuits.
(See pages EF & EC-158,
160.)

N.G. |

OR
When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which

does not produce a momentary
engine speed drop?

O.K.

y

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Turn ignition switch ON. (Do not
start engine.)

3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Gotod.

N.G.

O.K.

‘

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

SEF425J

Ignition wire

Spark plug

N.G.

Check injector(s) and
circuit(s).

O.K.

(Go to (&) on next page.)

SEF282G

EF & EC-77

| Check ignition coil, power

transistor unit and cir-
cuits. (See page EF &
EC-112))




TROUBLE DIAGNOSES
Diagnostic Procedure 12 — Engine Stalls when the Engine is Cold (Cont’d)

i
CHECK SPARK PLUGS. N.G. »| Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
O.K.
a \
CHECK FUEL PRESSURE. N.G. || Check fuel pressure reg-
1. Release fuel pressure to zero. ulator diaphragm.
SEF156l (Refer to page EF & EC-178.)
2. Install fuel pressure gauge and
6] A check fuel pressure.

At idle:

Approx. 235 kPa

(2.4 kg/cm?, 34 psi)
The moment throttie valve
is fully open:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

O.K.

\I»l’re'ssuré gaug
/ LS

\
CHECK E.C.U. HARNESS CONNECTOR. |N.G. || Repair or replace.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

O.K.
8] v

CHECK E.C.U. POWER SUPPLY AND N.G. || Repair or replace.
GROUND CIRCUIT.
Refer to page EF & EC-94.

O.K.

E v

TRY A KNOWN GOOD E.C.U.

A 4

INSPECTION END

EF & EC-78



TROUBLE DIAGNOSES

a _ Diagnostic Procedure 13 — Engine Stalls when
RLTINE TE=T RO Stepping on the Accelerator Momentarily
CHECK A.A.C. VALVE. No | Check A.A.C. valve and
=\ 1. Select “A.A.C. VALVE circuit. (See page EF &
OPENING” in “ACTIVE TEST" EC-160.)
mode.
2. When touching “Qu’’ and

“Qd”, does the engine speed
change according to the per-
cent of A A C. valve opening?

SEF387J

When dlsconnectmg A.AC.
valve harness connector, does

the engine speed drop?

3
2.1, 4
S . . Yes

anl: :

0 6 || PERFORM POWER BALANCE TEST. No JGotoH.

=\ 1. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.

. Is there any cylinder which
SEF415J does not produce a momen-

@)

tary englne speed drop?

B HETIVE TEST @ U
dokt PULER BHLAHCE ks @When dlsconnectlng each injec-
= MEHITER tor harness connector one at a
:-;-IF : EEIHII-IFIIHF; time, is there any cylinder which
BiEc WELVE does not produce a momentary
engine speed drop?
L"—- —
| ==l 4|l TEST Yes
- e v
= )¢ START CHECK INJECTOR. No | Check injector(s) and
SEF420J{ | 1, Remove distributor from engine. | their circuit(s).

(Crank angle sensor harness con-
nector should remain connected.)
2. Turn ignition switch ON. (Do not
start engine.)
3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Yes

(Go to (A on next page.)

SEF425J

EF & EC-79



TROUBLE DIAGNOSES
Diagnostic Procedure 13 — Engine Stalls when Stepping on the Accelerator

Momentarily (Cont’d)
Ignition wire ﬂ ?
CHECK IGNITION SPARK. N-G‘ﬁ Check ignition coil, power
1. Disconnect ignition wire from spark transistor unit and their
plug. circuits. (See page EF &
2. Connect a known good spark plug to EC-112))

the ignition wire.

Spark plug 3. Place end of spark plug against an
4 i A\ ) earth point with engine cranking.
4. Check for spark.

SEF282G

O.K.
+
CHECK FUEL PRESSURE. N.G. | Check fuel pressure reg-
1. Release fuel pressure to zero. o ulator diaphragm.

(Refer to page EF & EC-178.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

O.K.
E v
CHECK E.C.U. HARNESS CONNECTOR. N-G-7 Repair or replace.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

O.K.
v
CHECK E.C.U. POWER SUPPLY AND N.G.

GROUND CIRCUIT.
Refer to page EF & EC-94.

O.K.

Repair or replace.

v

a8 \

TRY A KNOWN GOOD E.C.U.

v
INSPECTION END

EF & EC-80



TROUBLE DIAGNOSES

' __ Diagnostic Procedure 14 — Engine Stalls after
= Decelerating
CHECK A.A.C. VALVE. No »| Check A.A.C. valve and
o\ 1. Select “A.A.C. VALVE circuit. (See page EF &
OPENING” in “ACTIVE TEST” EC-160.)
mode.
2. When touching ““Qu”’ and

“Qd", does the engine speed
change according to the per-
cent of A.A.C. valve opening?
OR
When disconnecting A.A.C.
@valve harness connector, does

the engine speed drop?

SEF387J

& Yes

- A v

€ || CHECK IDLE ADJ. SCREW CLOGGING. [No | Check for IAS clogging or

1. Perform “A.A.C. VALVE ADJ” throttle chamber clog-
in “WORK SUPPORT”’ mode. ging.

2. Can you set engine rpm at
700+ 50 rpm (in “N’’ position)
by turning idle adjusting

SEF415J

screw?
OR
1. Disconnect A.A.C. valve har-
@ ness connector.
2. Can you set engine rpm at
700+ 50 rpm (in “N” position)
EHE TEMP SEH o by turning idle adjusting
¥ S ik Fok
BEchi Sia . BeF screw?
Yes
SEF428J
, g\_\l_ — — (Go to (A on next page.)

SEF429J

EF & EC-81



TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after Decelerating (Cont’d)

BACTIVE TEST 8 [ Qf

PERFORM POWER BALANCE TEST. No ,lGoto A

o\ 1. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.
2. Is there any cylinder which

does not produce a momen-

l z 3 4 TEST tary engine speed drop?
OR

| T When disconnecting each injec-
SEF420 tor harness connector one at a

time, is there any cylinder which
does not produce a momentary
engine speed drop?

Yes
4] v
CHECK INJECTOR. No .| Check injector(s) and
1. Remove distributor from engine. circuit(s).

(Crank angle sensor harness con-
nector should remain connected.)

2. Turn ignition switch ON. (Do not
start engine.)

3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Yes
v
CHECK IGNITION SPARK. No Check ignition coil, power
1. Disconnect ignition wire from spark . transistor unit and cir-
plug. cuits. (See page EF &
2. Connect a known good spark plug to EC-112)

the ignition wire.
SEF4254| | 3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

Ignition wire

Yes

(Go to (B) on next page.)

Spark plug

SEF282G

EF & EC-82



TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after Decelerating (Cont’d)

®
6]
CHECK FUEL PRESSURE. N.G. I Check fuel pressure reg-
1. Release fuel pressure to zero. ulator diaphragm.

(Refer to page EF & EC-178.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttie valve
TIMEMITER  TophE Fall [ is fully open:
Approx. 294 kPa

CES RPMOPES .
MeR Fos MHT (3.0 kg/cm?, 43 psi)
O.K.
v
CHECK EXHAUST GAS SENSOR. N.G. | Replace exhaust gas sen-
=\ 1. See “M/R F/C MNT"” in sor.
“DATA MONITOR” mode.

2. Maintaining engine at 2,000
SEF427. rpm under no-load (with en-
gine warmed up sufficiently.),
check to make sure that the
monitor fluctuates between
“LEAN"” and “RICH’ more
than 5 times during 10 sec-

onds.
RICH—-LEAN—-RICH—

1 time 2 times
LEAN-RICH.......
B

OR
1. Set ““Exhaust gas sensor
SEF417J . .
monitor” in the self-
diagnostic Mode [l. (See page
EF & EC-40.)

2. Maintaining engine at 2,000
rpm under no load, check
that RED LED on the E.C.U.
goes ON and OFF more than
5 times during 10 seconds.

O.K.

(Go to (© on next page.)

EF & EC-83



TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Engine Stalls after Decelerating (Cont’d)
©

s

CHECK E.C.U. HARNESS CONNECTOR. | N.G.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

Repair or replace.

v

O.K.

E !

CHECK E.C.U. POWER SUPPLY AND N.G. || Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-94.
O.K.

v

TRY A KNOWN GOOD E.C.U.

A 4

INSPECTION END

EF & EC-84



TROUBLE DIAGNOSES

— , Diagnostic Procedure 15 — Engine Stalls when
WrcTIvE TEST @[] Accelerating or when Driving at Constant Speed
n .

R PERFORM POWER BALANCE TEST. No »| Go to A.
AR FLOE =\ 1. Perform “POWER BALANCE”
in “ACTIVE TEST"” mode.
I - 2. |Is there any cylinder which
EN RCH ) TEST does not produce a momen-
I—E_] £ STERT tary engine speed drop?

OR
SEF420J

When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which

does not produce a momentary
engine speed drop?

Yes
v
CHECK INJECTOR. No I Check injector(s) and
1. Remove distributor from engine. circuit(s).

(Crank angle sensor harness con-

nector should remain connected.)
SEF424J

2. Turn ignition switch ON. (Do not

start engine.)

3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Yes
v
CHECK IGNITION SPARK. No »| Check ignition coil, power
1. Disconnect ignition wire from spark transistor unit and cir-
plug. cuits. (See page EF &
2. Connect a known good spark plug to EC-112.)
SEF425)

the ignition wire.

3. Place end of spark plug against a
, :

suitable ground and crank engine.
Ignition wire 4. Check for spark.

Yes
(Go to (A) on next page.)

Spark plug

SEF282G

EF & EC-85



TROUBLE DIAGNOSES
Diagnostic Procedure 15 — Engine Stalls when Accelerating or when Driving at

(4] ‘ Pressure gaug Constant Speed (Cont’d)
X =l 4|
5 ' n CHECK FUEL PRESSURE. N'Gé Check fuel pump; circuit
! 1. Release fuel pressure to zero. and fuel pressure regula-
\ (Refer to page EF & EC-178.) tor.

2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

O.K.
v
|| CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location
When pinching blow-by hose (lowering ! and repair.

the blow-by air supply), does the en-
gine speed rise?

SEF422J No

a v
CHECK E.C.U. HARNESS CONNECTOR. |N.G. | Repair or replace.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

O.K.
,
CHECK E.C.U. POWER SUPPLY AND Yes »| Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-94.

No

E v

TRY A KNOWN GOOD E.C.U.

v
INSPECTION END

EF & EC-86



TROUBLE DIAGNOSES

SEF389|

Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy

CHECK BATTERY AND ALTERNATOR.
Check battery and alternator condition.
(Refer to EL section.)

N.G.

»

O.K.

:

Repair or replace.

B SCTIVE T

ER

gk P

[t UQL'-;‘EEK. E

SEF420J

PERFORM POWER BALANCE TEST.
=\ 1. Perform “POWER BALANCE"
@ in “ACTIVE TEST” mode.
2. Is there any cylinder which

does not produce a momen-
tary engine speed drop?

No

OR
When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which

does not produce a momentary
engine speed drop?

Yes

v

h 4

Goto H.

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Turn ignition switch ON. (Do not
start engine.)

3. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

Yes

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

SEF425J
Ignition wire
QO
- Spark plug
4 I “»
SEF282G

4. Check for spark.

N.G.

Check injector(s) and
circuit(s).

>

O.K.

(Go to (A) on next page.)

EF & EC-87

Check ignition coil, power
transistor unit and cir-
cuits. (See page EF &
EC-112))




TROUBLE DIAGNOSES
Diagnostic Procedure 16 — Engine Stalls when the Electrical Load is Heavy

(Cont’d)
i@
CHECK FUEL PRESSURE. N.G. || Check fuel pressure reg-
1. Release fuel pressure to zero. ulator diaphragm.

(Refer to page EF & EC-178.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

O.K.
a v
CHECK E.C.U. HARNESS CONNECTOR. |N.G. || Repair or replace.
Check the E.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

v

O.K.
v
CHECK E.C.U. POWER SUPPLY AND N.G. » Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-94.

O.K.
8] '
TRY A KNOWN GOOD E.C.U.

INSPECTION END

EF & EC-88



TROUBLE DIAGNOSES

i

Fuel feed hose

SEF426J

Stumble
(1]

Diagnostic Procedure 17 — Lack of Power and

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
(Refer to page EF & EC-178.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa

(2.4 kg/cm?, 34 psi)

SEF422J

The moment throttle valve
is fully open:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

N.G.

O.K.

!

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the en-
gine speed rise?

Yes

Check fuel pressure reg-
ulator diaphragm.

No

v

»| Discover air leak location

and repair.

CHECK TIMING BELT FOR PROPER
INSTALLATION.

N.G.

O.K.

y

INSPECTION END

EF & EC-89

MY
>

Replace timing belt.




TROUBLE DIAGNOSES

E.G.R.

SEF820F

WeoTIvE TEET 8 [
EGR CEMHT 1FF

SEF435J

SEF436J

Diagnostic Procedure 18 — Detonation

CHECK FOR INTAKE AIR LEAK. Yes »| Discover air leak location
When pinching blow-by hose (lowering and repair.
the blow-by air supply), does the en-
gine rpm rise?
No
Y
CHECK E.G.R. OPERATION. No | Check E.G.R. valve for
1. Apply vacuum directly to the E.G.R. ' sticking.
valve using a handy vacuum pump.
2. Check to see that the engine runs
rough or dies.
Yes
,
CHECK E.G.R. CONTROL SOLENOID N-G-ﬁ‘ Check solenoid valve and

VALVE.
=\ 1. Select “E.G.R. CONT SOL
VALVE"” in "ACTIVE TEST”
mode.
2. Turn E.G.R. control solenoid
valve ON and OFF.
3. Check operating sound.
OR

. Disconnect E.G.R. control so-
lenoid valve harness connec-
tor.

2. Supply E.G.R. control sole-

noid valve terminals with bat-

tery current and check oper-
ating sound.

O.K.

(Go to (&) on next page.)

EF & EC-90

circuit.




TROUBLE DIAGNOSES

SEF156!

Diagnostic Procedure 18 — Detonation (Cont’d)

a |

CHECK VACUUM HOSES.

Check the following vacuum hoses for

clogging, cracks and poor connection.

a) Vacuum hose between E.G.R. con-
trol valve and E.G.R. control sole-
noid valve.

b) Vacuum hose between E.G.R. con-
trol solenoid valve and throttle
chamber port.

(Refer to page EF & EC-8.)

NG.

O.K.
,

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.

Remove spark plugs and check for
fouling with oil.

Yes

Repair or replace.

No

A 4

INSPECTION END

EF & EC-91

» Check pistons, piston

rings, valves, valve seats,
valve oil seal, engine oil
level, etc.




TROUBLE DIAGNOSES

TIMAMITER  ToHE FaIl [

LRS- RPMOPES
MeR Fel MHT

T e e
SUSUrPm

LEAN

SEF427J

Diagnostic Procedure 19 — Surge

CHECK EXHAUST GAS SENSOR.

1.

2.

See “M/R F/C MNT” in
“DATA MONITOR" mode.
Maintaining engine at 2,000
rpm under no-load (with en-
gine warmed up sufficiently.),
check to make sure that the
monitor fluctuates between
“LEAN’’ and “RICH"” more
than 5 times during 10 sec-
onds.
RICH—LEAN—RICH—

1 time 2 times
LEAN-RICH.......

N.G.

OR

. Set ““Exhaust gas sensor

monitor” in the self-
diagnostic Mode |l. (See page
EF & EC-40.)

. Maintaining engine at 2,000

rpm under no load, check
that RED L.E.D. on the E.C.U.
goes ON and OFF more than
§ times during 10 seconds.

O.K.

A

CHECK E.G.R. CONTROL VALVE.
Check E.G.R. control valve for sticking.

N.G.

» Replace exhaust gas sen-

sor.

O.K.

A

TRY A KNOWN GOOD E.C.U.

y

INSPECTION END

EF & EC-92

»| Repair or replace.




TROUBLE DIAGNOSES

Diagnostic Procedure 20 — Backfire through the
Intake
CHECK SPARK PLUGS. N.G. || Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
O.K.
v
CHECK INTAKE AIR LEAK. Yes » Discover air leak location
SEF156!] | When pinching blow-by hose (lowering and repair.

the blow-by air supply), does the en-
gine speed rise?

No
]
CHECK FOR INTAKE VALVE DEPOS-
ITS.

If there are deposits on intake valves,
remove them.

SEF422J v

INSPECTION END

Diagnostic Procedure 21 — Backfire through the
Exhaust

CHECK ENGINE TEMPERATURE SEN- |N.G. J! Replace or repair.
SOR.

Check engine temperature sensor and
its circuit. (See page EF & EC-106.)

O.K.

A 4
INSPECTION END

EF & EC-93



TROUBLE DIAGNOSES

Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

X
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SEF275J
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S
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L

|
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L
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EF & EC-94




TROUBLE DIAGNOSES

[ ﬁcmcron”

49 - 59
——

CONNECT

€

L

= SEF278J

|__camrT_[o] connecTor J]
10+20-107+108-116

A€

&

|

SEF279J

“de

I[ C/UNIT ﬁcomscroa—ll
49 « 59
—

&

A€

Diagnostic Procedure 22 (Cont’d)

INSPECTION START

v

CHECK POWER SUPPLY.

1) Turn ignition switch “ON"".

2) Check voltage between E.C.U.
terminals @9, 69 and ground.

Voltage: Battery voltage

O.K.

>

SEF280J
" A E
CHS;
(&
i SEF281J
DISCONNECT

It 1] conmecTor )| {%

50 « 60
——

€

&

SEF282J

N.G.

v

CHECK HARNESS CONTINUITY
BETWEEN E.C.C.S. RELAY AND
E.C.U.

1) Turn ignition switch “OFF”.

2) Disconnect E.C.U. harness
connector.

3) Disconnect E.C.C.S. relay.

4) Check harness continuity be-
tween E.C.U. terminals 49,59
and terminal (§).

Continuity should exist.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween E.C.U. terminals (0, @0,
, ,and engine
ground.

Continuity should exist.
If N.G., repair harness or con-
nectors.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

N.G.

O.K.

E]' v

CHECK VOLTAGE BETWEEN
E.C.C.S. RELAY AND GROUND.
1) Check voltage between termi-

nals 2),® and ground.
Voltage: Battery voltage

v

Repair harness or connectors.

N.G.

»

O.K.

v

CHECK GROUND CIRCUIT.
1) Check harness continuity be-

tween E.C.U. terminals (0 ,
and engine ground.
Continuity should exist.

Check the following.

@ Harness connectors ,(9)

e “BR” fusible link

o Harness continuity between
E.C.C.S. relay and battery

If N.G., repair harness or con-

nectors.

N.G.

v

lO.K.
®

EF & EC-95

Repair harness or connectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont’d)

AE

|[ CANIT_[o] coNnEGTOR |
16

(&

AE
i

SEF283J

@

CHECK OUTPUT SIGNAL CIR-

CuIT.

1) Check harness continuity be-
tween E.C.U. terminal (§ and
terminal (D.

Continuity should exist.

N.G.

‘O.K.

CHECK INPUT SIGNAL CIRCUIT.

[ ﬁmcroa )| G@
45

1)
@&

DISCONNECT

1) Turn ignition switch “ON".

2) Check voltage between E.C.U.
terminal and ground.
Voltage: Battery voltage

Repair harness or connectors.

N.G.

O.K.

v

CHECK COMPONENT

(E.C.C.S. relay).

Refer to “‘Electrical Components
Inspection”. (See page EF & EC-

SEF284J

176.)

» Check the following.

@ Harness connectors (),
e Harness continuity between
E.C.U. and ignition switch
If N.G., repair harness or con-

nectors.

N.G.

O.K.

A 4

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-96

»| Replace E.C.C.S. relay.




TROUBLE DIAGNOSES

NOTE

EF & EC-97



TROUBLE DIAGNOSES

Diagnostic Procedure 23
CRANK ANGLE SENSOR (Code No. 11)

16— OR € F. 1.
harness) .
(Main
harness)
B/W B/W
T 1)
Pl @)
51—G/B———¢
52—G/Y
— 1
. i
1 '
H H
H |
| H
H |
: :
1 i
1 1
1 1
i 1
1 1
- REE
T r zo :
@ > 3 [ %3 N
\ o\ \ 23 2z
7% e e | i
Ll miadl 4 7 77|77 @
D) Sy o o & las
2 o= 8 dod Bh
@y @] -
= < o FUSE
ENGINE E G

GROUND . C. C. S FUSE AND FUSIBLE LINK  (ji)
RELAY =
ANGLE BATTERY

SEF285J

/ >\/ Crank anéle sensor—>

harness connector

IRl=Ca = f~

v

harness
connector

L( S A

| | serF27es

SEF286J

EF & EC-98



TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)

DISCONNECT

= 4 €

)
'

®

SEF287J

INSPECTION START

:

CHECK POWER SUPPLY.

1) Disconnect crank angle sen-
sor harness connector.

2) Turn ignition switch “ON”".

3) Check voltage between termi-
nal @ and ground.
Voltage: Battery voltage

N.G.

»| Check the following.

O.K.

N ?5

SEF288J

B v

CHECK GROUND CIRCUIT.
1)Turn ignition switch ““OFF’".
2)Check harness continuity be-
tween terminal (@) and engine
ground.
Continuity should exist.

N.G.

o Harness continuity between
crank angle sensor and
E.C.C.S. relay

If N.G., repair harness or con-

nectors.

Repair harness or connectors.

O.K.

‘

CHECK INPUT SIGNAL CIRCUIT.

o \ 1) Reconnect crank angle
sensor harness con-

:

FIMOMITER

FECLORED

SEF378J

nector.

2) Start engine.

3) Read crank angle
sensor signals in
“DATA MONITOR”
mode with CONSULT.
rpm: 800 + 50

>
14

N.G.

OR
1) Disconnect E.C.U. har-
ness connector.
2) Check harness conti-

=
.llt«[.
=)

nuity between terminal

" HE

(i CANIT J0] CONECTOR |

4151 42+52
——

L

A€
25

SEF289J

(©and E.C.U. terminals
@, 6 (1° signal), ter-
minal (p) and E.C.U.
terminals @, G)) (120°
signal).

Continuity should exist.

O.K.

A

CHECK COMPONENT
(Crank angle sensor).
Refer to “‘Electrical Components

Inspection’’.
(See page EF & EC-171.)

»| Repair harness or connectors.

N.G.

O.K.

y

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

»| Replace crank angle sensor.

EF & EC-99




TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-
ory.

v
Perform driving test.

v
Perform self-diagnosis again. N.G. || Recheck E.C.U. pin terminals for
0K damage or the connection of
E.C.U. harness connector.

A

INSPECTION END

EF & EC-100



TROUBLE DIAGNOSES

NOTE

EF & EC-101



TROUBLE DIAGNOSES

Diagnostic Procedure 24
AIR FLOW METER (Code No. 12) Hoxtk (CHECK ENGINE LIGHT ITEM)

AIR FLOW
METER

PN
G @D

/ T
4 \§§§3

1 T

i )

t 1

T 1

1 1

BE
16— OR
(E. F. I. Main
harness) harness)

PR
[ H-PiRdsd Ht S

B/W%é arw
GD)

—= P
% | B T
27 27

a0 I: l I ljl J
(@]
rmn
Ry
< OR
w
Iher¥—s
FUSIBLE
LINK
O=c =0
O=¢c
D 1]
[O=s8R
G R —won
= 8R=D]
—o_e+8 Bue

g

FUSE

T E.C. C. S ENGINE FUSE AND FUSIBLE LINK (i)

RELAY GROUND BATTERY

SEF290J

harness
connector

2,
/Air flow meter
% harness connector gecogqy

EF & EC-102
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DISCONNECT

arap 44 €

Ay

m
N4

=2

S

SEF292J

B [ T_]o] comecTon )

mmr 26
HS. G@ L

DISCONNECT

€

® |

SEF293J

C]

TMEH I TER
BIR FLOGW MTR 1,224

FECORD |

SEF379J

HAE

I[ CANIT ‘fojlcom:croa ]]

27

29
1S
DISCONNECT

€

&

SEF294J

Diagnostic Procedure 24 (Cont’d)

INSPECTION START

v

CHECK POWER SUPPLY.

1) Disconnect air flow meter
harness connector.

2) Turn ignition switch “ON”".

3) Check voltage between termi-
nal (b) and ground.
Voltage: Battery voltage

N.G.

Check the following.

O.K.
B i

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF"".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween terminal (C) and E.C.U.
terminal @), terminal (d) and
body ground.

Continuity should exist.

N.G.

e Harness continuity between
air flow meter and E.C.C.S.
relay

If N.G., repair harness or con-

nectors.

WO.K.

CHECK INPUT SIGNAL CIRCUIT.
=\ 1) Reconnect air flow
meter harness connec-

tor and E.C.U. harness
connector.

2) Start engine and warm
it up sufficiently.

3) Read air flow meter
signal in “DATA
MONITOR"” mode with
CONSULT.

Voitage: 1.0 - 1.5V

N.G.

»| Repair harness or connectors.

Repair harness or connectors.

OR
1) Check harness conti-
nuity between terminal
(& and E.C.U. terminal

@.

Continuity should exist.

O.K.
v

CHECK COMPONENT

(Air flow meter).

Refer to “‘Electrical Components
Inspection’’.

(See page EF & EC-171.)

N.G.

v

_»| Replace air flow meter.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-103




TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont'd)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-

ory.

v
Perform driving test.

v
Perform self-diagnosis again. N.G. »| Recheck E.C.U. pin terminals for
0K damage or the connection of

' E.C.U. harness connector.

INSPECTION END

EF & EC-104



“TROUBLE DIAGNOSES

NOTE

EF & EC-105



TROUBLE DIAGNOSES

Diagnostic Procedure 25
ENGINE TEMPERATURE SENSOR (Code No. 13) lcek (CHECK ENGINE LIGHT ITEM)

(E. F. I. harness)

) FHRAREREH PR
o HPSP R HP R

28— Y/G

30— LG

IE

(Sub-harness)

W Fre—0 8=

E. C. C. S. ENGINE
CONTROL TEMPERATURE
UNIT SENSOR

® BEHIRHHRE

SEF295J

Harness layout

b9 |~

_____Engine temperature sensor
—__ sub-harness connector

harness
connector

EF276J 0 ___SEF296J

EF & EC-106




TROUBLE DIAGNOSES

Diagnostic Procedure 25 (Cont’d)

INSPECTION START

‘.

CHECK POWER SUPPLY.

1) Start engine.
2) Read engine tempera-
ture sensor signal in
“DATA MONITOR”

TIMEMITER  FTHE FaIl [
EHG TEMF ZEH arer
FECORD

mode with CONSULT.

Engine temperature

SEF380.
EFa80) should gradually rise

and reach more than
70°C (158°F) after en-
gine warm-up.

N.G. |

OR
<=\ 1) Disconnect engine
."é" temperature sensor

sub-harness connector.
2) Turn ignition switch
“ON".
3) Check voltage between
terminal (@ and

SEF297J

ground.

Voltage: Approximately
5V

O.K.
B y

CHECK GROUND CIRCUIT.
1) Turn ignition switch “OFF”’.

2) Check harness continuity be-
tween terminal (b)and engine
ground.

Continuity should exist.

N.G.

Repair harness or connectors.

SEF298J

O.K.

v

CHECK COMPONENT

(Engine temperature sensor).
Refer to “Electrical Components
Inspection’. (See page EF & EC-
172.)

N.G.

»| Repair harness or connectors.

JO'K'
y

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-107

Replace engine temperature
sensor.




TROUBLE DIAGNOSES

Diagnostic Procedure 25 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

Y
Erase the self-diagnosis mem-

ory.

A
Perform driving test.

A
Perform self-diagnosis again. N.G. || Recheck E.C.U. pin terminals for
OK damage or the connection of

o E.C.U. harness connector.

v
INSPECTION END

EF & EC-108



TROUBLE DIAGNOSES

NOTE

EF & EC-109



TROUBLE DIAGNOSES

Diagnostic Procedure 26
VEHICLE SPEED SENSOR (Code No. 14) etk (CHECK ENGINE LIGHT ITEM)

COMBINATION
METER

VEHICLE

4

S. M J
[Refer to last page
(Foldout page).]
(E. F. I. Main
harness) har]‘ness) @
W/B ——————————W/G — P12 —1W/G

B —+— M1 —/— B

(Instrument
harness)

ﬁ

S. M J.
[Refer to last page
(Foldout page).]

53—wW/G— (Egg%ess)

¢——— 8 —1~p2-— B

3

P HP PR B e S e o
@ HHHHEH R 1 PR H

iomy:!

e

E.C.C. S BODY BODY

CONTROL GROUND GROUND
UNIT

SEF299J

Harness layout

R.H. side

&

| ]735 F276J

EF & EC-110



TROUBLE DIAGNOSES

TTMEHITER  JoHE Fall
CHR SFEED SEM
FECORD
SBF5871
DISCONNECT

HS.

[—cromrt_[o] comnector ||

53

&

Balaamm|

&5
i TS

DISCONNECT

€

SBF301J

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

v

CHECK SPEEDOMETER FUNC-
TION.

Make sure that speedometer
functions properly.

N.G.

O.K.

v

CHECK INPUT SIGNAL CIRCUIT.
= \ 1) Read vehicle speed
sensor signal in
“DATA MONITOR”
mode with CONSULT.
CONSULT value
should be the same as
the speedometer indi-

N.G.

v

Check vehicle speed sensor and
circuit.
(Refer to EL section.)

cation.
OR

@ 1) Turn ignition switch
.4'“%" “OFF”.

2) Disconnect E.C.U. har-
ness connector and
combination meter har-
ness connector.

3) Check harness conti-
nuity between E.C.U.
terminal 63 and termi-

nal (©).

Continuity should exist.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

.| Check the following.

e Harness connectors (), (1)
® Harness connectors , (D
@ Harness continuity between

E.C.U. and combination meter
If N.G., repair harness or con-
nectors.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

A

Erase the self-diagnosis mem-
ory.

v

Perform driving test.

v

Perform self-diagnosis again.

N.G.

O.K.

v

INSPECTION END

EF & EC-111

v

Recheck E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.




TROUBLE DIAGNOSES

Diagnostic Procedure 27
IGNITION SIGNAL (Code No. 21)

IGNITION
SWITCH

OFF[ACC[ ON
Q1Q
0lQ

?
@)
-

D

T

)
(E. F. 1. @ l@_ (E:L:ess)
w/8 EE—

harness)

N[5 [N ||

DJE

79 s
S EEJ@

%
2
% FUSE AND FUSIBLE LINK @

1—L/Y
2— L

FUSIBLE
LINK
O=c¢ =

BATTERY

IGNITION COIL F29

@
@ (5] @
RESISTOR ENGINE
POWER AND GROUND
TRANSISTOR CONDENSER

SPARK PLUG
SEF302J

Harness layout

R.H. side Ignition coil _

7 harness connector —
~\/

harness
connector

S
SEF304J

EF & EC-112
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Diagnostic Procedure 27 (Cont’d)

INSPECTION START

CHECK POWER SUPPLY.

1) Disconnect ignition coil har-
ness connector.

2) Turn ignition switch ““ON".

3) Check voltage between termi-
nal (@ and ground.
Voltage: Battery voltage

N.G.

O.K.
v

SEF306J
usmmcv
Gl
&)
_SEF307J
® e f—
AE %
[—cwar o] cowecron | fe h
2 Ue f
@&
SEF308J
mcv

mscm:cr m
T S

[ IO[cmcroaﬂ
1

&

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.
2) Disconnect resistor and con-
denser harness connector.

3) Disconnect power transistor

harness connector.

[E] 4 Check harness continuity
between terminal (b) and
@, ®.
Continuity should exist.

5) Check harness continuity
between terminal (h) and
engine ground.
Continuity should exist.

N.G.

Check the following.

@ Harness connectors (2D),

@ Harness continuity between
ignition coil and ignition
switch

If N.G., repair harness or con-

nectors.

O.K.

B :

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity be-
tween terminal (C)and E.C.U.
terminal(2).

Continuity should exist.

N.G.

Repair harness or connectors.

4'O.K.

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Check harness continuity be-
tween terminal (8 and E.C.U.
terminal @

Continuity should exist.

N.G.

Repair harness or connectors.

O.K.

A

CHECK COMPONENTS

(Ignition coil, resistor and con-
denser, power transistor).

Refer to “‘Electrical Components
Inspection”.

(See pages EF & EC-172, 177.)

N.G. |

»| Repair harness or connectors.

O.K.

A

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

SEF309J

EF & EC-113

Replace malfunctioning compo-
nent(s).




TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont’d) |
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-
ory.

v
Perform driving test.

v
Perform self-diagnosis again. N.G. || Recheck E.C.U. pin terminals for
0K damage or the connection of
E.C.U. harness connector.

4
INSPECTION END

EF & EC-114



TROUBLE DIAGNOSES

NOTE

EF & EC-115



TROUBLE DIAGNOSES

Diagnostic Procedure 28
FUEL PUMP CONTROL (Code No. 22)

104

[

SAFETY
RELAY

&

[ ®

(AIBIC

IGNITION SWITCH
ON or START

® ws

FUSE BLOCK

ENGINE
GROUND

w/PU —

BODY
GROUND

§®

(Refer to #POWER
04— W —izza SUPPLY ROUTING”
09— £l in EL section.)
18—W/PU :J:~
HH
ik
|
i S. M J.
i (E. F. I. [Refer to last page
! ; harness) Main (Foldout page).]
! (Bod
E H @ harness) harZ\ess)
! :_____J l_ ek G12 [ ettt --
T w W or B —g—t————1—W c{ B ::E}g::WLer B —r————————=-=7]
W/PU —— C2 ——~W/PU H
——— 8 ——D2— B
L—1L/8 L/8
L L —

AEE

Flo)

BODY
GROUND

E )

] @

o

FUEL PUMP
RELAY

wW/PU

SEF310J

harness
connector

I

| FEEF276J

In the trunk room

harness

RN

Fuel pump

connector

— SEF311J-

Fuel pump relay
[

// SEF3124

/
) dl
\ Y

Behind E.C.U.

o2
@?CCJ
© 11

o)
( Safety relay

(e~ SEF313J

EF & EC-116
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Diagnostic Procedure 28 (Cont’d)

INSPECTION START

CHECK POWER SUPPLY.

1) Disconnect E.C.U. harness
connector, fuel pump harness
connector and fuel pump re-
lay.

2) Turn ignition switch “ON’".

3) Check voltage between termi-
nals (€),(2), E.C.U. terminal

q09and ground.

Voltage: Battery voltage

N.G.

O.K.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”".

2) Check harness continuity be-
tween terminal(Hand E.C.U.
terminal 09, terminal (Hand
®), terminal (5 and body
ground.
Continuity should exist.

Check the following.

e Harness connectors NG,

@ Harness connectors ,(&D)

e Harness continuity between
safety relay and fuse

e Harness continuity between
safety relay and E.C.U., fuel
pump, fuel pump relay

o 10A fuse

If N.G., repair harness or con-

nectors.

O.K.

A 4

CHECK COMPONENT

(Safety relay).

Refer to “Electrical Components
Inspection’’.

(See page EF & EC-176.)

If N.G., replace safety relay.

N.G.

O.K.

:

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Check harness continuity be-
tween E.C.U. terminal (9 and
terminal(?).

Continuity should exist.

Check the following.

e Harness connectors (81),

e Harness connectors , (72

e Harness continuity between
fuel pump and E.C.U., fuel
pump and fuel pump relay,
fuel pump relay and body
ground

If N.G., repair harness or con-

nectors.

N.G.

O.K.

v

CHECK COMPONENT

(Fuel pump relay).

Refer to ““‘Electrical Components
Inspection’’.

(See page EF & EC-176.)

v

N.G.

Check the following.

e Harness connectors (&),

@ Harness connectors (s} , (53

e Harness continuity between
E.C.U. and fuel pump relay

If N.G., repair harness or con-

nectors.

O.K.

y

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-117

Replace fuel pump relay.




TROUBLE DIAGNOSES

Diagnostic Procedure 28 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-
ory.

y
Perform driving test.

y
Perform self-diagnosis again. N.G. .| Recheck E.C.U. pin terminals for
0K damage or the connection of

o E.C.U. harness connector.

INSPECTION END

EF & EC-118



TROUBLE DIAGNOSES

NOTE

EF & EC-119



TROUBLE DIAGNOSES

Diagnostic Procedure 29
E.C.C.S. CONTROL UNIT (Code No. 31) leretk (CHECK ENGINE LIGHT ITEM)

INSPECTION START

\ 4

1) Turn ignition switch ““ON".

2) Erase the self-diagnosis
memory.

A 4
Perform self-diagnosis again.

A

Does E.C.U. display Code No. 31 Yes% Replace E.C.U.

again?

No

v
INSPECTION END

EF & EC-120



TROUBLE DIAGNOSES

NOTE

EF & EC-121



TROUBLE DIAGNOSES

Diagnostic Procedure 30
E.G.R. FUNCTION (Code No. 32) @ (CHECK ENGINE LIGHT ITEM): CALIFORNIA MODEL
E.G.R. CONTROL (Not self-diagnostic item): NON-CALIFORNIA MODEL

E. G. R

CONTROL

SOLENOID
| 7} VALVE

N

®
=

102— LG E
\ IGNITION
SWITCH
¢ OFF{ACC| ON
J [ E] @ Main 0

510

harness)
(E. F. 1. WU
harness) :@l %
L w8 W/B —f——————— W/B

olofofol

A L (T ) o

3
o
4 g - @
o © 4
T D
S5 b lyod 44
E.C.C.S FUSE
GRTRo FUSE AND FUSIBLE LINK  (Fi) |
BATTERY
SEF3174

harness
connector

y a9 A
&
R
. A (]|
77 solenoid valve ™ vk f
harness connector” ggr318J

EF & EC-122




TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont’d)

Vacuum hose connected
to E.G.R. control valve

SEF319J

California model

INSPECTION START

v

CHECK VACUUM SOURCE TO

E.G.R. CONTROL VALVE.

1) Start engine and warm it up
sufficiently.

2) Perform self-diagnosis.

Make sure that code No. 12 is

B
IC wrrﬂcomecmﬁl

102

iy
b %

&

e
Crack

Clogging

=
R Improper connection

SEF816F
W DISCONNECT
= HAE
@)
L
™
&)
SEF321J

S DISCONNECT
€

|_comtT_[o[ comnecor ||
102

M€

@&

SEF322J

not displayed.
Make sure that both crank
angle sensor and E.C.U.’s
C.P.U. are not in ‘“‘fail-safe”
state.

3) Keep engine speed at 2,000
rpm.

4) Disconnect vacuum hose to
E.G.R. control valve.

5) Make sure that vacuum ex-
ists.
Vacuum should exist.

O.K.

v

CHECK COMPONENTS

(E.G.R. control valve and ex-
haust gas temperature sensor).
Refer to “‘Electrical Components
Inspection’.

(See page EF & EC-173.)

N.G.

A 4

Replace malfunctioning compo-
nent(s).

N.G.
B v

CHECK CONTROL FUNCTION.

1) Check voltage between E.C.U.
terminal@02and ground un-
der the following conditions.
Voltage:

At idle

07-08V
Engine speed is about
2,000 rpm

Battery voltage

O.K.

N.G.
D) e

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect E.G.R. control so-
lenoid valve harness connec-
tor.

3) Turn ignition switch “ON”".

4) Check voltage between termi-
nal @and ground.

Voltage: Battery voltage

»| CHECK VACUUM HOSE.

1) Check vacuum hose for clog-
ging, cracks and proper con-
nection.

N.G.

Check the following.

e Harness connectors (F27),

o Harness continuity between
E.G.R. control solenoid valve
and ignition switch

If N.G., repair harness or con-

nectors.

lO.K.
®

EF & EC-123




TROUBLE DIAGNOSES

SEF435J

Diagnostic Procedure 30 (Cont’d)

?

CHECK OUTPUT SIGNAL CIR-  [N.G. |

CUIT.

1) Turn ignition switch “OFF"".
2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween E.C.U. terminald0and
terminal (b .

Continuity should exist.

O.K.

v

CHECK COMPONENT

{N.G.

Repair harness or connectors.

(E.G.R. control solenoid valve).
o\ 1) Reconnect E.G.R. con-
trol solenoid valve har-
ness connector and
E.C.U. harness connec-
tor.

2) Start engine.

3) Turn E.G.R. control
solenoid valve “ON”
and “OFF” in “ACTIVE
TEST” mode with
CONSULT and check
operating sound.

OR
Refer to “‘Electrical Com-
ponents Inspection’’.
(See page EF & EC-173.)
O.K.

v
Check resistance of exhaust gas
temperature sensor.

(See page EF & EC-173.)

O.K.

v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-124

Replace E.G.R. control solenoid
valve.




TROUBLE DIAGNOSES

ROAD TEST
Test condition

Drive wehicle under the following conditions
with a suitable shift position.

(1) Engine speed:

2,150+:450 rpm

Intake manifold vacuum:

—32.0+6.7 kPa

(—240:50 mmHg, —9.45:1.97 inHg)

(2)

Driving mode

@) :Test
Vghfcle condition
driving 4- - - - - - --- ®: 16 seconds
or more
Idiing ?? ®
Ignition ®
switch: ®
OFF Time

Until red L.E.D. goes off.

(D Sstart engine and warm it up sufficiently.

@ Turn off ignition switch and keep it off
until red L.E.D. goes off.

(® Start engine and make sure that air
conditioner switch and rear defogger are
turned ““OFF"’ during driving test.

Keep engine running for at least 4 minutes.
® Shift to suitable gear position and drive in
‘“Test condition’’ for at least 16 seconds.

(& Decrease engine revolution to less than
2,000 rpm.

@ Repeat steps & through @ at least 1 time.

SEF302H

CHECK

CHECK ENGINE LIGHT

SEF924F

Diagnostic Procedure 30 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

\4

Erase the self-diagnosis mem-
ory.

v

Perform driving test under the

following conditions.

1) Warm up engine sufficiently.

2) Use test driving modes indi-
cated in figure [§].

v

Make sure that check engine
light does not come on during
driving test.

Comes

on

Does not come
on

v

INSPECTION END

EF & EC-125

_»| Recheck E.C.U. pin terminals for

damage or the connection of
E.C.U. harness connector.




TROUBLE DIAGNOSES

A W
SEF324J

> (= @@cfé\u
o
I, 2

Diagnostic Procedure 30 (Cont’d)

Non-California model

INSPECTION START

CHECK OVERALL FUNCTION.

Is lifted up and down

A4

1) Start engine and warm it up
sufficiently.

2) Perform self-diagnosis.
Make sure that code No. 12 is
not displayed.

Make sure that both crank
angle sensor and E.C.U.’s
C.P.U. are not in “fail-safe”
state.

3) Make sure that E.G.R. control
valve spring is lifted up and
down when racing engine.
(Use your finger.)

|
Is not lifted up
; and down
Vacuum hose connected
to E.G.R. control valve SEF319J ¥
CHECK VACUUM SOURCE TO

D O

DR

==
ﬂ% Improper connection

SEF816F

DISCONNECT

2 4 E)

Ty
LS A\,
W
@

SEF321J

O.K.

INSPECTION END

| CHECK COMPONENT

E.G.R. CONTROL VALVE.

1) Disconnect vacuum hose to
E.G.R. control valve.

2) Make sure that vacuum exists
under the following condi-
tions.

At idle:

Vacuum should exist.
Engine speed is about 2,000
rpm:

Vacuum should not exist.

"N.G.

CHECK CONTROL FUNCTION.

O.K.

(E.G.R. control valve).

Refer to “‘Electrical Components
Inspection’’.

(See page EF & EC-173.)

N.G.

Replace malfunctioning compo-
nent(s).

1) Check voltage between E.C.U.
terminald02and ground un-
der the following conditions.
Voltage:

At idle

0.7 - 0.8V
Engine speed is about
2,000 rpm

Battery voltage

lN.G.

EF & EC-126

| CHECK VACUUM HOSE.

1) Check vacuum hose for clog-
ging, cracks and proper con-
nection.
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He)

[crmit o] comecror ||
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102

4€

SEF322J

B GCTIVE TEST 8

uln

SEF435J

Diagnostic Procedure 30 (Cont’d)

?

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect E.G.R. control so-
lenoid valve harness connec-
tor.

3) Turn ignition switch “ON’".

4) Check voltage between termi-
nal (@ and ground.

Voltage: Battery voitage

N.G.

»| Check the following.

O.K.
:

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Turn ignition switch “OFF"".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween E.C.U. terminal@0Dand
terminal(®).

Continuity should exist.

N.G.

e Harness connectors (20),

e Harness continuity between
E.G.R. control solenoid valve
and ignition switch

If N.G., repair harness or con-

nectors.

Repair harness or connectors.

O.K.
© v

CHECK COMPONENT

(E.G.R. control solenoid valve).
=\ 1) Reconnect E.G.R. con-

trol solenoid valve har-

ness connector and
E.C.U. harness connec-
tor.

2) Start engine.

3) Turn E.G.R. control
solenoid valve “ON”
and “OFF” in “ACTIVE
TEST” mode with
CONSULT and check
operating sound.

N.G.

.| Replace E.G.R. control solenoid

OR
Refer to “‘Electrical Com-
ponents Inspection’.
(See page EF & EC-173.)
O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-127

valve.
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Diagnostic Procedure 31
EXHAUST GAS SENSOR (Code No. 33)

EXHAUST
GAS
SENSOR

o R R

| BED
th
| LG
1
HHEA A 8 Mai
I o] E e harness) @ h:rtrr:ess) i OFE ALE %\l sg;
o L/B—@ E@— L/B woPU 2 8 1
i [174] I3
/ :: W/B%] 2131 17
i XI5] 5
1
HH
29— W "_'_'_'_':_'_'.'_'.'_'_'_'1"_;'
29 29
=)
o [+ 4 m o
P 33 g
s #7979 ®
;;% L] @ @ m m @
o o LDL: & ] & & |J_'5
GD)
oo éé =
SS?;ROL ENGINE FUSE AND FUSIBLE LINK @ 1
GROUND BATTERY
SEF325J

)
harness
connector ‘/
B l P Exhaust gas sensor
= ( Wnnector
> J W =
j . I(_SEF276J /ﬁ< SEF326J

EF & EC-128
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Diagnostic Procedure 31 (Cont’d)

INSPECTION START

)

CHECK EXHAUST GAS SENSOR
CIRCUIT.

1) Start engine and warm
E it up sufficiently.
2) Make sure that “M/R

F/C MNT” in “DATA
MONITOR” mode indi-

SEF427J cates “RICH” and

“LEAN” periodically

more than 5 times dur-
ing 10 seconds at 2,000
rpm.

O.K.

A 4

OR

1) Start engine and warm
it up sufficiently.
2) Run engine at about

2,000 rpm for about 2
minutes under no-load.
3) Set E.C.U. diagnosis

SEF417J mode to Mode II.

4) Keep engine speed at
2,000 rpm and make
sure that inspection
lamp on E.C.U. goes
on and off more than 5
times during 10 sec-
onds.

N.G.

CHECK POWER SUPPLY.
1) Disconnect exhaust gas sen-

SEF327J sor harness connector.

2) Turn ignition switch “ON"".

3) Check voltage between termi-
nal ()and ground.
Voltage: Battery voltage

N.G.

INSPECTION END

O.K.

:

CHECK GROUND CIRCUIT.
1) Turn ignition switch “OFF”’.
2) Check harness continuity be-

tween terminal @) and engine
SEF328J

ground.

Continuity should exist.

N.G.

Check the following.

@ Harness connectors (F20),

e 10A fuse

e Harness continuity between
exhaust gas sensor and igni-
tion switch

If N.G., repair harness or con-

nectors.

lO.K.
®

SEF329J

EF & EC-129

»| Repair harness or connectors.
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Diagnostic Procedure 31 (Cont’d)

B $

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity be-
tween E.C.U. terminal @) and
terminal(b).

Continuity should exist.

N.G.

O.K.

v

Replace exhaust gas sensor.

Repair harness or connectors.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

v

Erase the self-diagnosis mem-
ory.

v

Perform driving test.

v

Perform self-diagnosis again.

N.G.

O.K.

v

INSPECTION END

EF & EC-130

»| Recheck E.C.U. pin terminals for

damage or the connection of
E.C.U. harness connector.
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NOTE

EF & EC-131
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Diagnostic Procedure 32
DETONATION SENSOR (Code No. 34)

(E. F. 1.
harness)
Ty w —
i
HH
23 R3] it Main
‘It harness)
: 1
8]
@ i
it
Y
] .
i
Ht (Engine
: | Ei harqness)
i
!
[ 2z
SoNTROL E &
ENGINE
UNIT GROUND
DETONATI ON
SENSOR SEF330J
Harness layout
~ NN
Detonation sensor_—///

sub-harness

.connector

Y, Al A
754 C

(/

harness
connector

SEF331J

EF & EC-132
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Diagnostic Procedure 32 (Cont’d)

INSPECTION START

:

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector and detonation
sensor sub-harness connec-
tor.

2) Check harness continuity be-
tween terminal (@and E.C.U.
terminal @ .

Continuity should exist.

N.G.

O.K.

y

CHECK COMPONENT
(Detonation sensor).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-175.)

N.G.

»| Check the following.

e Harness connectors (), (is)

e Harness continuity between
E.C.U. and detonation sensor
sub-harness connector

If N.G., repair harness or con-

nectors.

O.K.

v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

»| Replace detonation sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

v

Erase the self-diagnosis mem-
ory.

v

Perform driving test.

.

Perform self-diagnosis again.

O.K.

A

INSPECTION END

EF & EC-133

N.G.

Recheck E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.
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Diagnostic Procedure 33

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) @((CHECK ENGINE LIGHT ITEM)
CALIFORNIA MODEL ONLY

O RS R

B

(E. F. I.
harness)

@ : For California

Eamamamman
® HHHHHEe
&0 6w

)

EXHAUST
E. C. C. S. GAS

CONTROL TEMPERATURE
UNIT SENSOR

SEF333J

Harness layout

Z

| -
‘ é/%é 9
rd

h‘\

&s”
ul &" Exhaust gas” <
temperature sensor=

N
//\ L harness connector 7’
| | ser27es| [~ _— SEF334J

harness
connector

EF & EC-134
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SEF589i

Diagnostic Procedure 33 (Cont’d)

INSPECTION START

!

CHECK POWER SUPPLY.
1) Start engine and warm
it up sufficiently.
2) Read exhaust gas tem-
perature sensor signal
in “DATA MONITOR"”

mode with CONSULT.
Voltage:

D O
o

W7
G )

SEF335J

A€

&

SEF336J

Less than 4.5V

N.G.

OR

1) Disconnect exhaust
gas temperature sen-
sor harness connector.

2) Turn ignition switch
“ON”.

3) Check voltage between
terminal (@) and
ground.

Voltage:
Approximately 5V

E VO.K.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF"".

2) Check harness continuity be-
tween terminal (b) and engine
ground.
Continuity should exist.

N.G.

»| Repair harness or connectors.

O.K.

y

CHECK COMPONENT

(Exhaust gas temperature sen-
sor.)

Refer to “‘Electrical Components
Inspection”. (See page EF & EC-
173))

N.G.

v

Repair harness or connectors.

O.K.
y

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-135

> Replace exhaust gas tempera-

ture sensor.
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Diagnostic Procedure 33 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-
ory.

v
Perform driving test.

A4
Perform self-diagnosis again. N.G. || Recheck E.C.U. pin terminals for
OK damage or the connection of
E.C.U. harness connector.

v

INSPECTION END

EF & EC-136
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NOTE

EF & EC-137
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Diagnostic Procedure 34

FUEL TEMPERATURE SENSOR (Code No. 42) liceek (CHECK ENGINE LIGHT ITEM)

(E. F. I.
harness)

/
@

EL
TEMPERATURE
SENSOR

SEF337J

harness
connector

@(

| ](—ss F276J

EF & EC-138




TROUBLE DIAGNOSES
Diagnostic Procedure 34 (Cont’d)

FIMEHITOR INSPECTION START
FUEL TEMF SEH il )
CHECK INPUT SIGNAL CIRCUIT. |N.G. Ji Repair harness or connectors.
=\ Read fuel temperature
sensor signal in “DATA
MONITOR’ mode with
CONSULT after engine
FECORD warm-up.
SEF5901 Fuel temperature:
20 - 60°C (68 - 140°F)
- or
= =V - 1) Disconnect E.C.U. har-
H.S GEED G@ @ ness connector and
C/UNIT o] CONNECTOR L%_' fuel temperature sen-
% sor harness connector.
2) Check harness conti-
nuity between terminal
Q @ (@and E.C.U. terminal
& 4
Continuity should exist.
SEF339J OK.
v
CHECK COMPONENT N.G. | Replace fuel temperature sen-
(Fuel temperature sensor). sor.
Refer to “Electrical Components
Inspection’.
(See page EF & EC-177.)
oK.
v
Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-
ory.

v
Perform driving test.

v
Perform self-diagnosis again. N.G. || Recheck E.C.U. pin terminals for
oK damage or the connection of
E.C.U. harness connector.

v
INSPECTION END

EF & EC-139
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Diagnostic Procedure 35

THROTTLE SENSOR (Code No. 43) lz=% (CHECK ENGINE LIGHT ITEM)

(E. F. I.
harness)

................

%
%
:

ENGINE
GROUND

SENSOR

SEF340J

harness
connector

| |

SEF341J

EF & EC-140
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>
.
|

SEF342J

Diagnostic Procedure 35 (Cont’d)

INSPECTION START

v

CHECK POWER SUPPLY.

1) Disconnect throttle sensor
harness connector.

2) Turn ignition switch “ON".

3) Check voltage between termi-
nal (©)and ground.
Voltage: Approximately 5V

N.G.

SEF343J

B ‘LO.K.

Repair harness or connectors.

B THREGTTLE SEH Akl ID

wbt BT MOHITER setks

TR REM
IDLE P

SEF383J

He

[ ﬁECGOECTu[J
38

(2]

&

DISCONNECT

“A€

SEF344J

»| Repair harness or connectors.

CHECK COMPONENT

(Throttle sensor).

Refer to “Electrical Components
Inspection’.

(See page EF & EC-174.)

CHECK GROUND CIRCUIT. N.G.

1) Turn ignition switch ““OFF"’.

2) Check harness continuity be-
tween terminal (@) and engine
ground.

Continuity should exist.
P.K.

CHECK INPUT SIGNAL CIRCUIT. |N.G. |
=\ 1) Reconnect throttle sen-

sor harness connector.

2) Turn ignition switch
“ON’.

3) Read throttle sensor
output voltage in
“WORK SUPPORT”
mode with CONSULT.
Throttle valve fully
closed:

0.4 - 0.5V
Throttle valve fully
open:
Approx. 4.0V
OR
@ 1) Disconnect E.C.U. har-
g ness connector.

2) Check harness conti-
nuity between E.C.U.
terminal @9 and termi-
nal(p).

Continuity should exist.
| p.K.
N.G.

Repair harness or connectors.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-141

»| Replace throttle sensor.
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Diagnostic Procedure 35 (Cont’d)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

A4
Erase the self-diagnosis mem-
ory.

v
Perform driving test.

¥
Perform self-diagnosis again. N.G. »| Recheck E.C.U. pin terminals for
0K damage or the connection of
E.C.U. harness connector.

v

INSPECTION END

EF & EC-142
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NOTE

EF & EC-143
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Diagnostic Procedure 36

INJECTOR LEAK (Code No. 45) licwetk (CHECK ENGINE
LIGHT ITEM); CALIFORNIA MODEL ONLY

INSPECTION START

Runs smoothly

A
Race engine two or three times
under no-load, then run engine

at idle speed.

y

Wet with fuel?
v
,,,,,,, Start engine and warm it up suf-
ficiently.
SEF832F
y
E Make sure engine runs smoothly
B ACTIVE TEST ] at idle after warming.
SELF-LEARH 100 Does not run
COHTROL smoothly
v
Set the diagnosis mode selector
of E.C.U. to Mode II.
CLEAR v
serFesou| | Check if inspection lamp on
E.C.U. stays off for 10 seconds
ROAD TEST with engine at idle speed.

Test condition

Drive vehicle under the following conditions with

a suitable shift position.

(1) Engine speed:

2,500+700 rpm

Intake manifold vacuum:

—46.7+6.7 kPa

(—350:50 mmHg, —13.78+1.97 inHg)

(2)

Driving mode

Vehicle
driving

Idling

Ignition

(® : 60 seconds or more
: 5 seconds or more
© : 10seconds or more

switch
OFF

@ Start engine and warm it up sufficiently.

(@ Keep engine at idle speed for at least 60
seconds.

@ Shift to a suitable gear position and drive
in “Test condition’ for at least 5 seconds.

(@ Keep engine at idle speed for at least 10
seconds.

(® Repeat steps (2) through @) at least 10
times.

SEF889J

Set diagnosis to Mode |l and
check that inspection lamps on

Doe not
stay off

Stays off

v

Check mixture ratio
feedback system.
(See page EF & EC-
27))

AR

Remove all spark plugs from
cylinder head. Is any plug wet
with fuel?

E.C.U. blink at 2,000 rpm under
no-load.

Does not blink Blinks

Check idle CO%.
(See page EF & EC-
27.)

INSPECTION END

No

A

Remove injector assembly.
(See page EF & EC-179.)

Keep fuel hose and all injectors
connected to injector gallery.

v

Turn ignition switch “ON"".
Make sure fuel does not drip
from injector.

Yei; Replace injectors which supply
cylinders having wet spark
plugs.

Drips | Replace the injectors from

Does not drip

A

Go to FINAL CHECK.

EF & EC-144

which fuel is dripping.
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CHECK

CHECK ENGINE LIGHT

SEF924F

Diagnostic Procedure 36 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Erase the self-diagnosis mem-
ory. Make sure code No. 55 is
displayed in Mode |l.

B ‘

Clear the self-learning data us-
ing the following procedure:
1) Start engine and warm it up
sufficiently.
o\ 2) Select “SELF-
LEARNING CONT” in
“ACTIVE TEST” mode.
3) Clear the self-learning

control coefficient by
touching “CLEAR”

OR
@ 2) Disconnect air flow
.{'_é“. meter connector, and
restart and run engine
for at least 30 seconds
at 2,000 rpm.

3) Stop engine and recon-
nect air flow meter
connector.

4) Make sure Code No. 12
is displayed in Mode II.

5) Erase the self-
diagnosis memory.
Make sure Code No. 55
is displayed in Mode Il

Perform engine racing test as
indicated in figure[®.

D) y

Make sure that check engine
light does not come on during
engine test.

Comes

on

Does not
come on

v

INSPECTION END

EF & EC-145

Recheck E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.
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Diagnostic Procedure 37

INJECTOR (Code No. 51) @(CHECK ENGINE LIGHT ITEM): CALIFORNIA MODEL
INJECTOR (Not self-diagnostic item): NON-CALIFORNIA MODEL

INJECTOR
o, No. No.3 No. 4 No. 5 No. é
W @S @ @G @
FY'3 > ;x ;a: ;n: ;z \
| Bees
HEm : —
105—W/G
110— Y
112—W/L
114—WwW/B
\ (E. F. I. Main )
- harness)
EE ) < _@ B/W__t\_ar‘ness)
58— R
zm
a3 g
l o @)
4 070
Ll B
wz
o5 b bod Bd
FUSE
FUSE AND FUSIBLE LINK @

BATTERY
SEF346J

Harness layout

W /7 SN\

Injector harness

R.H. side

harness
connector

EF & EC-146
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CANIT IOF CToR |
_ DISCOMMECT
AE] @ HAE
v]
(V] ; D S
D Or—
= SEF348J
E r.: § 23 by
. €& €
G
10| ©103:106+110112¢ 114
®
Q0D : No. 1 cylinder  G1D : No. 4 cylinder
G1® : No. 2 cylinder G0 : No. 5 cylinder
0d : No. 3 cylinder 19 : No. 6 cylinder

SEF349J

Diagnostic Procedure 37 (Cont’d)

California model

INSPECTION START

v

CHECK POWER SUPPLY.

1) Disconnect injector harness
connector and E.C.U. harness
connector.

2) Check voltage between termi-
nal@ and ground, E.C.U. ter-
minal 68 and ground.
Voltage: Battery voltage

N.G.

bl
P>

O.K.

B '

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Check harness continuity be-
tween terminal @and E.C.U.

terminals 0D {03 03 {10,
@>.4»

Continuity should exist.

Check the following.

@ Harness connectors (7)),

e “BR” fusible link

o Harness continuity between
battery and injector

e Harness continuity between
battery and E.C.U.

If N.G., repair harness or con-

nectors.

N.G.

lO.K.

CHECK COMPONENT

(Injector).

Refer to “‘Electrical Components
Inspection’’.

(See page EF & EC-176.)

Repair harness or connectors.

N.G.

JO'K'

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

»| Replace injector.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

3

Erase the self-diagnosis mem-
ory.

A

Perform driving test.

v

Perform self-diagnosis again.

N.G.

O.K.

!

INSPECTION END

EF & EC-147

»| Recheck E.C.U. pin terminals for

damage or the connection of
E.C.U. harness connector.




TROUBLE DIAGNOSES

> CONNECT
(it ~To] comi ECTOR || M
101 +103+105-110+112 « 114
i WA
@[
- . ]
GoD : No. 1 cylinder : No. 4 cylindér
1D : No. 2 cylinder : No. 5 cylinder
@0 : No. 3 cylinder I3 : No. 6 cylinder
SEF350J
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SEF3484

HE HE
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®
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: No. 1 cylinder (112 : No. 4 cylinder

: No. 2 cylinder @05 : No. 5 cylinder

: No. 3 cylinder 1D : No. 6 cylinder
SEF349J

Diagnostic Procedure 37 (Cont’d)

Non-California model

INSPECTION START

:

CHECK CONTROL FUNCTION.

1) Start engine.

2) Check voltage between E.C.U.
terminals 0D, (03, 405, {10
@12, {dand ground.

Voltage: Battery voitage

O.K.

EJ ‘N.GA

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect injector harness
connector and E.C.U. harness
connector.

3) Check voltage between termi-
nal (b) and ground, E.C.U. ter-
minal 68 and ground.
Voltage: Battery voltage

N.G.

»| INSPECTION END

O.K.
4

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Check harness continuity be-
tween terminal (@ and E.C.U.
terminals@ODA0DAB {10
@ a3

Continuity should exist.

N.G.

»| Check the following.

e Harness connectors (F20),

o “BR’ fusible link

@ Harness continuity between
battery and injector

o Harness continuity between
battery and E.C.U.

If N.G., repair harness or con-

nectors.

O.K.

v

CHECK COMPONENT

(Injector).

Refer to “‘Electrical Components
Inspection’.

(See page EF & EC-176.)

N.G.

Repair harness or connectors.

P.K.

A

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-148

»| Replace injector.
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NOTE

EF & EC-149



TROUBLE DIAGNOSES

Diagnostic Procedure 38
THROTTLE VALVE SWITCH (Not self-diagnostic item)

/ (E. F. I.
harness)

54— Y/PU

57— G/R

R H 1 HPRR RS PR

54) 54
57) i
Ec.cs (%)
CONTROL
UNIT

THROTTLE
VALVE
SWITCH

SEF351J

Harness layout

harness
connector

J

Throttle valve switch

(s

harness connector

EF352J

EF & EC-150



TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont’d)

ﬁ @@ ' INSPECTION START

et igiT:omscTWI] v
54 If 7 CHECK OVERALL FUNCTION. O.K. || INSPECTION END
W < 1) Start engine and warm it up
sufficiently.
D O 2) Check voltage between E.C.U.
]t %‘ terminal 64 and ground under
following conditions.
$ g § f the g
) ) c &H “SEF393 Voltage:
Accelerator pedal is
E scomect released

= 29 i -
E@ Approximately 8 - 10V

Accelerator pedal is

depressed
Approximately 0V
E] N.G.
@D O v
CHECK POWER SUPPLY. N.G. | Repair harness or connectors.
1) Stop engine.
lﬂ) o 2) Disconnect throttle valve
= SEF353J switch harness connector.
3) Turn ignition switch “ON"".
o 4) Check voltage between termi-
EQ nal (b)and ground.
= 1L Voltage:

Approximately 8 - 10V

CHECK GROUND CIRCUIT. N.G. || Repair harness or connectors.

v

D) 1) Turn ignition switch “OFF”".
@Eﬂ 2) Check harness continuity be-
% tween terminal (@and engine
SEF354J ground.

Continuity should exist.

O.K.
v

CHECK COMPONENT N.G. | Replace throttle valve switch.
(Throttle valve switch).

Refer to “‘Electrical Components
Inspection’.

(See page EF & EC-176.)

O.K.

v
Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-151



TROUBLE DIAGNOSES

Diagnostic Procedure 39
START SIGNAL (Not self-diagnostic item)

[ D DI TP T T T T

X

GNITION
nE N e
OFF]ACC| ON
s
(E. F. I.

® Y 38

@ Main [174]
harness) % % harness) E] 2] 3]
43—B/R———————————B/R B/R B/R 5]

—ol4

@

U NN [

w/PU

]}_m

D

[ 4
k8
2 M7 77
el
sy Eod 44
E.C.C. FUSE
oo FUSE AND FUSIBLE LINK  (ji0)
BATTERY
SEF355J

harness
connector

@(

, EEEF276J

EF & EC-152



TROUBLE DIAGNOSES

SEF384J

Diagnostic Procedure 39 (Cont’d)

" INSPECTION START

v

CHECK OVERALL FUNCTION.

1) Turn ignition switch

“ON".
IGN ““ON"

OFF

[ et ’E—]Lmecroﬂl wiwj

@_

@ 150

= SEF356J

4€

a[blc
dle]

_ DISCONNECT
r.]:'
A€

|t o] comnecror |
43

_J

&

SEF394J

2) Check start signal in
IGN “START"”

ON

O.K.

INSPECTION END

mode with CONSULT.

1) Turn ignition switch to
“START".

2) Check voltage between
E.C.U. terminal @3 and
ground.

Voltage:
Ignition switch
“START”
Battery voltage

Except above
Approximately 0V

“DATA MONITOR”
OR

B JN'G'

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch ““OFF"’.

2) Disconnect E.C.U. harness
connector and ignition switch
harness connector.

3) Check harness continuity be-
tween E.C.U. terminal @3 and
terminal (f).

Continuity should exist.

N.G.

A\ 4

Check the following.

O.K.
y

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-153

o Harness connectors (%),
e Harness continuity between
E.C.U. and ignition switch
If N.G., repair harness or con-

nectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 40
P.R.V.R. CONTROL (Not self-diagnostic item)

PRESSURE
REGULATOR
CONTROL
SOLENOID
VALVE

ﬁ?‘\

.

w/B

XXX X T ]

111— PU—m IGNITION

SWITCH
Main OFFJACC| ON | ST
(E. F. 1. harness) Q10
harness) @ E@ ——————W/PU 114]
L—————————w/B W/E ———— wm%

OlQT]
o)

L (G ) (e

O10

i
=
do

(=8r
O=8r=]
O=s8r={]

® HEHHRHHR R
FUSIBLE
LINK
O=c =0
w/PU

FUSE

3] §

¥ FUSE AND FUSIBLE LINK @

BATTERY
SEF357J

Pressure regulator
control solenoid valve

N harness conne%
O\ RIE e

EF & EC-154



TROUBLE DIAGNOSES

Diagnostic Procedure 40 (Cont’d)

Fuel pressure gauge

¥

After a few

A
@ \@;L BNy

SEF359J

INSPECTION START

v

CHECK OVERALL FUNCTION.

1) Install fuel pressure gauge in
fuel feed hose.
(See page EF & EC-178.)

2) Start engine and warm it up
sufficiently.

3) Perform self-diagnosis.
Make sure that code No. 42 is

" e @

=
(o

111
Vacuum hose connected

to fuel pressure regulator

SEF360J

not displayed.

4) Stop engine.

5) Disconnect fuel temperature
sensor harness connector,
and connect a resistor (0.1
kQ) between fuel temperature
sensor harness connector and
ground. (*: See NOTE.)

6) Restart engine and check fuel
pressure.

Fuel pressure:
Approximately 294 kPa

— s CONNECT
[_crni_Jo[ connecTor || (/j

11

@ O

T

A=
@) 00 oy

SEF361J

(3.0 kg/cm?, 43 psi)

7) Make sure that fuel pressure
decreases after a few min-
utes.

Fuel pressure:
Approximately 235 kPa
(2.4 kg/cm?, 34 psi)

O.K.

INSPECTION END

N.G.
B v

v

CHECK VACUUM SOURCE TO
FUEL PRESSURE REGULATOR.
1) Stop engine.

=
R Improper connection

SEF816F

2) Disconnect vacuum hose con-
nected to fuel pressure regu-
lator.

3) Restart engine.

4) Make sure that vacuum ex-

ists.

O.K.

CHECK COMPONENT

N.G.

v

CHECK CONTROL FUNCTION.
1) Stop engine and reconnect
vacuum hose to fuel pressure

regulator.

DISCONNECT

= 24 €)

F fa

A
W)
@ -7

SEF362J

2) Restart engine.

3) Check voltage between E.C.U.
terminal@iDand ground.
Voitage: 0 - 1.0V

4) After more than 3 minutes,
recheck voltage between
E.C.U. terminald1Dand
ground.

Voltage: Battery voltage

O.K.

(Fuel pressure regulator).
Refer to “‘Fuel Pressure Check’'.
(See page EF & EC-178.)

»| CHECK VACUUM HOSE

lN.G.
®
EF & EC-155

1)Check vacuum hose for clog-
ging, cracks and proper con-
nection.




TROUBLE DIAGNOSES

He IE@

[Cermir [l cme‘rogl

11

[Q]

SEF363J

BacTIVE TEST B [

FRUR CEMT sEL-uw IFF

SEF386J

Diagnostic Procedure 40 (Cont’d)

¢

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect pressure regulator
control solenoid valve har-
ness connector.

3) Turn ignition switch “ON".

4) Check voltage between termi-
nal (@ and ground.

Voltage: Battery voltage

N.G.

O.K.

:

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Turn ignition switch “OFF’".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween E.C.U. terminaldiDand
terminal (D).

Continuity should exist.

N.G. _»| Repair harness or connectors.

> Check the following.

e Harness connectors (),

e Harness continuity between
pressure regulator control so-
lenoid valve and ignition
switch

If N.G., repair harness or con-

nectors.

vO.K.

CHECK COMPONENT
(Pressure regulator control sole-
noid valve).

=\ 1) Reconnect pressure
regulator control sole-
noid valve harness

connector and E.C.U.
harness connector.

2) Start engine.

3) Turn P.R.V.R. control
solenoid valve “ON”
and “OFF"” in “ACTIVE
TEST” mode with
CONSULT and check
operating sound.

N.G.

OR
Refer to ‘‘Electrical Com-
ponents Inspection’’.
(See page EF & EC-173.)
0.K.

A 4

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-156

> Replace pressure regulator con-
]

trol solenoid valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 40 (Cont’d)

*NOTE
1) Do not perform this test for a long time.
2) Perform self-diagnosis after this test.
If code No. 42 is displayed, erase it.
DISCOMNECT

Z5)
4 €&
Fuel temperature sensor
ﬁ/ harness connector

NVWW

Resistor (0.1 k)

SEF865J

EF & EC-157



TROUBLE DIAGNOSES

AIR REGULATOR (Not self-diagnostic item)

Diagnostic Procedure 41

PR b e S e

@ HHRH R I HP RS B

E. C. C.S.
CONTROL
UNIT

AIR
REGULATOR

|

@

L/B
G/B

Ny

BE

(E. F. 1.
harness)

e 18 _@ EEB—L/E

Main
harness)

IGNITION
SWITCH

OFF]ACC| ON | ST

1010
w/PU 2 olol]
3 0lQ
w/B 3 4 [e)
5] [5 o)

FUSIBLE
LINK
O=c¢=0

FUSE AND FUSIBLE LINK

<
3
o0 (@)
BA T—_}ER Y
SEF364J

Harness layout

harness
connector

| ‘(_se F276J

EF & EC-158




TROUBLE DIAGNOSES

i GAMIT || GONNEGTOR | %

19

CONNECT

€

Diagnostic Procedure 41 (Cont’d)

INSPECTION START

4

e f
B —

€

® O

N

=
(25

SEF367J

CHECK CONTROL FUNCTION.
1) Turn ignition switch “ON"".

terminal (9 and ground.
Voltage:
0.7 - 0.9V
3) After 5 seconds, recheck volt-
age between E.C.U. terminal
(9 and ground.

Voltage: Battery voltage

O.K.

2) Check voltage between E.C.U.

N.G.
B v

A€

DISCONMECT
€
IC CAMIT o] CoNECTOR ) b

19

SEF368J

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF”".

2) Disconnect air regulator har-
ness connector.

3) Turn ignition switch ““ON"".

4) Check voltage between termi-
nal (@ and ground.
Voltage: Battery voltage

N.G.

»| INSPECTION END

VO.K.

| Check the following.
e Harness connectors (f27),

o 10A fuse

e Harness continuity between air
regulator and ignition switch

If N.G., repair harness or con-

nectors.

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Turn ignition switch “OFF’".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween E.C.U. terminal and
terminal(p).

Continuity should exist.

N.G.

O.K.
v

CHECK COMPONENT

(Air regulator).

Refer to “Electrical Components
Inspection’’.

(See page EF & EC-175.)

.| Repair harness or connectors.
»

O.K.

y

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-159

N.G.

Replace air regulator.




TROUBLE DIAGNOSES

Diagnostic Procedure 42
A.A.C. VALVE (Not self-diagnostic item)

A. A. C.
VALVE

d

G

|l

G/

IGNITION
@ G SWITCH
Main OFFJACC] ON [ ST
E F. I harness) é _§ Cl)
harness) ————————W/PU 172] {5 5
-——wsB W/B—1———— W/B 12]3] R Ie)
5l 5 o)

D

FUSIBLE
LINK
O=c

FUSE

FUSE AND FUSIBLE LINK @

gn
A lilin %

BATTERY
SEF369J

harness
connector

| I(‘se F2764

harness connector
N\ _~ Y| SEF370J

EF & EC-160




TROUBLE DIAGNOSES

Diagnostic Procedure 42 (Cont’d)

SEF371

INSPECTION START

:

CHECK OVERALL FUNCTION.
1) Start engine and warm it up
sufficiently.
2) Check idle speed.
800+ 50 rpm
If N.G., adjust idle speed.
3) Disconnect A A.C. valve har-

J
ness connector.

4) Make sure that idle speed
drops.

INSPECTION END

E Does not drop
v

CHECK POWER SUPPLY.

1) Stop engine.

2) Turn ignition switch “ON".

3) Check voltage between termi-
nal (byand ground.
Voltage: Battery voltage

SEF372J O.K.

v

.| Check the following.
@ Harness connectors (F27),

e Harness continuity between
A.A.C. valve and ignition
switch

If N.G., repair harness or con-

nectors.

CHECK OUTPUT SIGNAL CIR-
CUIT.
=\ 1) Reconnect A.A.C.
valve harness connec-
tor.
2) Perform “AAC VALVE
OPENING TEST” in
“ACTIVE TEST” mode
with CONSULT.

Repair harness or connectors.

SEF387J OR

g dscwect
HEe He

[ T [o] ConNECTOR )| E

4

&

SEF373J

@ 1) Turn ignition switch
."é" “OFF”.
2) Disconnect E.C.U. har-
ness connector.
3) Check harness conti-
nuity between E.C.U.
terminal @) and termi-

nal(@.

Continuity should exist.

O.K.
v

CHECK COMPONENT

(A.A.C. valve).

Refer to “Electrical Components
Inspection’.

(See page EF & EC-174.)

»| Replace A.A.C. valve.

O.K.
\ 4

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-161




TROUBLE DIAGNOSES

Diagnostic Procedure 43
AIT CONTROL UNIT (NEUTRAL SIGNAL) CIRCUIT (Not self-diagnostic item)

A/T CONTROL UNIT

A W e

% AP E RS

% N
B

[o]

harness)

R/W —13

E. F. 1.
harness)
44—R/W R/W

N\

A]B]

HHHHP R PP W R R R P

E. C.C. S.

CONTROL
UNIT
SEF374J

Harness layout

harness
connector

EF & EC-162



TROUBLE DIAGNOSES

Diagnostic Procedure 43 (Cont’d)

SEF385J

INSPECTION START

v

CHECK OVERALL FUNCTION.

o\ 1) Turn ignition switch
“ON".

2) Check neutral switch
signal in “DATA
MONITOR” mode with
CONSULT.

“N” or “P”: ON

OISCONNECT

[ o] comecror ] %

€

Gy !

SEF376J

Except above: OFF

O.K.

OR

1) Make sure that inhibi-
tor switch circuit func-
tions properly. (Refer

to AT section.)

2) Disconnect E.C.U. har-
ness connector.

3) Shift selector lever to
“P” range.

4) Turn ignition switch

“ON".

—

DISCONMECT

HS.
[

10

E.C.U.

®

4

4{ comecron]] % E@

|[ CAUNIT ’]'?]comscroy]

13 AT
CONTROL
UNIT

e [ g

SEF377J

5) Check harness conti-
nuity between E.C.U.
terminal and body
ground.

6) Shift selector lever to
“N” range.

7) Check harness conti-
nuity between E.C.U.
terminal @ and body
ground.

Continuity should exist.

Continuity should exist.

E {N.G.

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF”’.

2) Disconnect A/T control unit
harness connector.

3) Check harness continuity be-
tween E.C.U. terminal 44 and
terminal (3.

Continuity should exist.

N.G.

- 5| INSPECTION END

O.K.

A

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-163

.| Check the following.
@ Harness connectors (52),

e Harness continuity between
E.C.U. and A/T control unit
If N.G., repair harness or con-

nectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 44

FAIL-SAFE SYSTEM FOR CRANK ANGLE SENSOR AND .
C.P.U. OF E.C.U.

INSPECTION START

v
CHECK FAIL-SAFE SYSTEM Engine begins to run in
FUNCTION. a few seconds

1) Disconnect crank angle sen-

sor harness connector. > INSPECTION END
2) Crank engine. -

Engine does not runs
after a few seconds

Failure of engine to start may
not be due to crank angle sen-
sor circuit.

Determine cause of probiem us-
ing Diagnostic Procedure 4
through 6.

(See pages EF & EC-64 - 69.)

EF & EC-164



TROUBLE DIAGNOSES

Diagnostic Procedure 44 (Cont’d)
TROUBLE DIAGNOSES FOR FAIL-SAFE SYSTEM

When fail-safe system activates, warning lamp (CHECK ENGINE
LIGHT) in instrument panel blinks. When vehicle with such a
problem is brought to dealer for checkup, conduct diagnostic
procedures using the following chart as a guide.

INSPECTION START

|
— [ICHECK
e ~N
/] N\
B)

CHECK

CHECK ENGINE LIGHT

v

CHECK CRANK ANGLE SEN-

SOR.

1) Turn ignition switch “ON"".

2) Perform self-diagnosis Mode
I

SEF924F

3) Is Code No. 11 indicated?

Is not indicated

Indicated

v

Perform Diagnostic Procedure
23 (Crank angle sensor).
(See page EF & EC-98.)

>
>

Try to perform self-diagnosis.
Is it possible to perform self-
diagnosis?

Yes No

Replace
E.C.U.

v

Make sure if there is a short
point in check engine light cir-
cuit.

B v

After repairing,

1) Start engine.

2) Make sure that check engine
light goes off if the engine
can be started.

A

Check

continues to illuminate.

engine light still

goes “‘OFF”

Check engine light

INSPECTION END

EF & EC-165



TROUBLE DIAGNOSES

Electrical Components Inspection

E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

1. E.C.U. is located behind the right side dash panel. For this
inspection, remove the right side dash panel.

harness
connector

SEF276J

2. Remove E.C.U. harness protector.

E.C.U. harness protector

SEF366)

3. Perform all voltage measurements with the connectors
connected.Extend tester probe as shown to perform tests
easily.

—

/r ;T

hin wire

SEF367|

EF & EC-166



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

E.C.U. Inspection table

*Data are reference values.

TER-
MINAL ITEM CONDITION *DATA
NO.
[Engine is running|
04-06V
idle speed
1 Ignition signal
[Engine is running|
1.3-1.4V
Engine speed is 2,000 rpm
2 | tanition check [Engine s running| BATTERY VOLTAGE
g (11 - 14V)
Idle speed
[Engine is running.|
9- 12V
Idle speed
4 AAC. valve [Engine is running|
Air conditioner is operating. 5-9V
Rear defogger is ““ON”’.
Head lamps are in high position.
[Engine is running | BATTERY VOLTAGE
Air conditioner switch ““OFF” (11 - 14V)
9 Air conditioner relay
[Engine is running |
0.7 -0.9v
Air conditioner switch ““ON"’
[Engine is running|
0.8 - 1.0V
-Idle speed
E.C.U. power source — :
16 (Self-shutoff) [Engine is not running |
BATTERY VOLTAGE
-For a few seconds after turning ignition (11 - 14V)
switch “OFF”
[Engine is running| BATTERY VOLTAGE
11 - 14V
~Normal condition ( V)
18 Fuel pump relay [Engine is running |
- Abnormal condition 0.7 - 0.8V
[Fuei pump voltage control circuit (E.C.U. :]
terminal No.(109) is inoperative.

EF & EC-167



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TER-
MINAL ITEM CONDITION *DATA
NO.
[Ilgnition switch "ON"]
|-For 5 seconds after turning ignition switch 0.7 - 0.9V
' “ON”
19 Air regulator [Engine is running]
{ignition switch "ON"’| BATTERY VOLTAGE
11- 14V
-5 seconds after turning ignition switch “ON”’ ( )
[Engine is running |
23 Detonation sensor 3.5-4.0V
-Idle speed
Engine is running.(Warm-up condition)
1.0 - 1.5V
~ldle speed
27 Air flow meter
[Engine is running.| (Warm-up condition)
14 -19v
Engine speed is 2,000 rpm.
0-5.0v
28 Engine temperature sensor [Engine is running | Output voltage varies with en-
gine temperature.
[Engine is running|
29 Exhaust i ly 1.5V
xhaust gas sensor After warming up sufficiently and engine 0 «— approximately 1.5
speed is 2,000 rpm.
0-5.0v
36 Fuel temperature sensor [Engine is running| Output voltage varies with fuel
temperature.
04-4.0V
38 Throttle sensor [Ignition switch "ON"] Output voltage varies with
throttle valve opening angle.
[Engine is running.| (Warm-up condition)
Less than 4.5V
39 Exhaust gas temperature sen- Idle speed
sor [Engine is running.] (Warm-up condition)
0-1.0v
E.G.R. system is operating.
[Engine is running | 0.3 - 0.5V
41 Crank angle sensor Output voltage varies slightl
51 (Reference signal) Do not run engine at high speed under no- . P . 9 gnty
with engine speed.
load.
[Engine is running | 25-27V
42 Crank angle sensor Output voltage varies slightl
52 (Position signal) Do not run engine at high speed under no- . P . g gnty
with engine speed.
load.
{lgnition switch "ON"]| Approx. 0V
43 Start signal ATTERY V.
[ignition switch "START"] (B" 14v) OLTAGE

EF & EC-168



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TER-
MINAL ITEM CONDITION *DATA
NO.
[ignition switch "ON"|
Approx. OV
a“ A/T control unit Gear position is “N’" or “P”
(Neutral position) [lgnition switch "ON"]
7.0 - 9.0V
“Except the above conditions
N ' [ignition switch "ON"] BATTERY VOLTAGE
45 Ignition switch (11 - 14V)
-Engine stopped
[Engine is running.|
7.0-9.0v
“Air conditioner switch “OFF”
46 Air conditioner switch
[Engine is running|
05-0.7V
Air conditioner switch “ON”
[lgnition switch "ON"]
48 Power source for sensors I_ Approximately 5.0V
Engine stopped
9| lgnition switch "ON'] BATTERY VOLTAGE
59 PPY l_ . (11-14v)
Engine stopped
{ignition switch "ON"|
I_ . . 8.0 - 10.0V
Accelerator pedal is fully released (Engine
54 Throttle valve switch running).
(Idle position) lgnition switch "ON"]
. . ov
Accelerator pedal is depressed (Engine run-
ning).
[ignition switch "ON"]
57 Power source for idle switch 8.0 - 10.0V
Engine stopped
101
103
105 . e —— - BATTERY VOLTAGE
110 Injectors [fgnition switch “OFF" (11 - 14v)
112
114
[Engine is running.| (Warm-up condition)
0.7 - 0.8V
Idle speed
. [Engine is runmngq (Warm-up condition) BATTERY VOLTAGE
102 E.G.R. control solenoid valve (11 - 14V)
Engine speed is 2,000 rpm.
[Engine is running.| (Warm-up condition)
0.8-0.9Vv

Engine speed is above 3,100 rpm.

EF & EC-169



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TER-
MINAL ITEM CONDITION *DATA
NO.
[ignition switch "ON"|
|vFor 5 seconds after turning ignition switch Approx. 0.1V
“ON"
104 Fuel pump voltage control [Engine is running.| (Warm-up condition) Avprox. 0.5V
—For 30 seconds after engine begins to run.
[Engine is running|
2.0-45V
~Racing (up to 4,000 rpm)
0-10Vv
i _ (For 3 minutes after restarting
[Stop and restart engine after warming it up| engine)
Fuel temperature is above 75°C (167°F) BATTERY VOLTAGE (11 - 14V)
111 P.R.V.R. control solenoid valve (3 minutes after restarting en-

gine)

[Stop and restart engine after warming it up|

Fuel temperature is below 75°C (167°F)

BATTERY VOLTAGE(11 - 14V)

E.C.U. HARNESS CONNECTOR TERMINAL LAYOUT

EF & EC-170

lI_"Ll G
SIS (1121312 [ST6 71819110 o] (2122 3epsie ioBofsy [1/ealeSalisTielerageolsy) | | W
st sdssing i2lrsli4lslieizlielioRe] 311323334 35136[3713839140] [51/5253]5455/56/5715859060 HS
SEC2508



TROUBLE DIAGNOSES

remain connected.

SEF447J

Electrical Components Inspection (Cont’d)
CRANK ANGLE SENSOR

1.

2.
3.

Remove distributor from engine. (Crank angle sensor har-
ness connector should remain connected.)

Turn ignition switch “ON’".

Rotate distributor shaft slowly by hand and check voltage
between terminals &), @® and ground.

Terminal Voltage

® (120° signal)

Tester’s pointer fluctuates between 5V and 0V.

@ (1° signal)

SEC185B

SEF448J

SEC187B

If N.G., replace distributor assembly with crank angle
sensor.

Visually check signal plate for damage or dust.

AIR FLOW METER

1. Peel air flow meter harness connector rubber as shown in
the figure if the harness connector is connected.
2. Turn ignition switch ““ON"".
3. Start engine and warm it up sufficiently.
4. Check voltage between terminal @ and ground.
Conditions Voltage V
Ignition switch “ON” (Engine stopped.) Less than 0.5
Idle (Engine is warm-up sufficiently.) Approximately 1.0 - 1.3
5. If N.G., remove air flow meter from air duct. Check hot wire

for damage or dust.

EF & EC-171



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

SEF536H

ENGINE TEMPERATURE SENSOR

1. Disconnect engine temperature sensor harness connector.
2. Check resistance as shown in the figure.

Temperature °C (°F)

Resistance kQ

20 (68) 21-29
50 (122) 0.68-1.0
80 (176) 0.30 - 0.33

/—Ignition coil

SEF732I

IGNITION COIL

If N.G., replace engine temperature sensor.

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal Resistance
®O-®@ Approximately 1.0Q
O-® Approximately 10 kQ

SEC189B

POWER TRANSISTOR

shown in the figure.

If N.G., replace ignition coil.

1. Disconnect power transistor harness connector.
2. Check power transistor continuity between terminals as

Terminal No. Tester polarity Continuity
@ ® Yes
® ©
% 2 No
@ ® Yes
© ©
@ © No
© ®

If N.G., replace power transistor.

P
3

SEF449J

FUEL PUMP

EF & EC-172

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @®.
Resistance: Approximately 0.5Q
If N.G., replace fuel pump.



TROUBLE DIAGNOSES

SEC191B

E.G.R.
control valve

SEF820F

SEF830F

Electrical Components Inspection (Cont’d)

E.G.R. CONTROL SOLENOID VALVE AND PRESSURE
REGULATOR CONTROL SOLENOID VALVE

1. Disconnect E.G.R. control solenoid valve harness connec-

tor.
2. Check solenoid valve, following the table as shown below:

Conditions Continuity between
port (B and
Supply 12V direct current between Yes
terminals @ and @
No current supply No

If N.G., replace E.G.R. control solenoid valve.

E.G.R. CONTROL VALVE

Apply vacuum to E.G.R. vacuum port with a hand vacuum pump.
E.G.R. control valve spring should lift.

If N.G., replace E.G.R. control valve.

EXHAUST GAS SENSOR

Refer to ‘‘Diagnostic Procedure 31".
(See page EF & EC-128.)

EXHAUST GAS TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F).

o Resistance should decrease in response to temperature
increase.
Resistance: 100°C (212°F)
85.3 +8.53 kQQ
If N.G., replace exhaust gas temperature sensor.

EF & EC-173



TROUBLE DIAGNOSES

SEF351|

SEF383J

hown

e

&

SEF148|

e

A

te o

SEF352|

Electrical Components Inspection (Cont’d)
THROTTLE SENSOR

1. Disconnect throttle sensor harness connector.
2. Make sure that resistance between terminals (& and ©
changes when opening throttle valve manually.

Accelerator pedal conditions Resistance kQ
Completely released Approximately 1
Partially released 1-9
Completely depressed Approximately 9

If N.G., replace throttle sensor.

Adjustment

If throttle sensor is replaced or removed, it is necessary to
install in proper position, by following the procedure as shown
below:

1. Install throttle sensor body in throttie chamber. Do not
tighten bolts. Leave bolts loose.
Connect throttle sensor and idle switch harness connector.
Start engine and warm it up sufficiently.
o\ Perform “THROTTLE SEN. ADJ.” in ‘“WORK
SUPPORT” mode.

Measure output voltage of throttle sensor using volt-
meter.

5. Adjust by rotating throttle sensor body so that output
voltage is 0.4 to 0.5V.

6. Tighten mounting bolts.

7. Disconnect throttle sensor harness connector for a few
seconds and then reconnect it.

A.A.C. VALVE
e Check A.A.C. valve resistance.
Resistance:

Approximately 10Q

EF & EC-174



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

e Check plunger for seizing or sticking.
e Check for broken spring.

SEF381H

F.I.C.D. SOLENOID VALVE

e Check for clicking sound when applying 12V direct current
to terminals.

=

SEF353|

e Check plunger for seizing or sticking.

e Check for broken spring.
Washer

?))m l))))) )®

Spring

Plunger

SEF342H

AIR REGULATOR

e Check air regulator resistance.
Resistance:
Approximately 70 - 80Q
e Check air regulator for clogging.

SEF339H

DETONATION SENSOR

[ ]
o &3’ 1. Disconnect detonation sensor sub-harness connector.
TS 2. Check continuity between terminal @ and ground.
DISCONNECT Continuity should exist.

G

SEF951J

EF & EC-175



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

INJECTOR
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q
If N.G., replace injector.

THROTTLE VALVE SWITCH

1. Disconnect idle switch harness connector.
2. Check continuity between terminals (® and ©.

Accelerator pedal condition Continuity
Released Yes
Depressed k No

If N.G., replace idle switch.

SEF451J

E.C.C.S. RELAY AND FUEL PUMP RELAY
Check continuity between terminals ® and ®.

& o— Conditions Continuity
12V direct current supply
between terminals (1) and @ Yes
No current supply No
5|3
If N.G., replace relay.
SEF054F
SAFETY RELAY
Check continuity between terminals @ and ®.
Conditions
12V direct current supply Continuity between
1 between terminals (D and 2 terminals (2) and (®
3l @ @
- + Yes
+ - No

SEF648E

If N.G., replace relay.

EF & EC-176



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

RESISTOR

1. Disconnect resistor harness connector.
2. Check resistance between terminal @ and ®.
Resistance: Approximately 2.2Q
If N.G., replace resistor.

| I ¢

J

SEF334H

FUEL TEMPERATURE SENSOR
1. Disconnect fuel temperature sensor harness connector.

E 2. Check resistance between terminal and ground as shown in
the figure.
(1)
V.
Temperature °C (°F) Resistance kQ

Fuel temperature sensor terminal

le o

— 20 (68) 21-29

G@ 50 (122) ' 0.68 - 1.00
L 80 (176) 0.30 - 0.33

SEF6241

If N.G., replace fuel inhibitor switch.

EF & EC-177



FUEL INJECTION CONTROL SYSTEM INSPECTION

i

Fuél pump fuse

SMA223C

9 ’ 7% |
\ i
Fuel  feed hose\

SEF426J

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

1. Remove fuse for fuel pump.

2. Start engine.

3. After engine stalls, crank it two or three times to release all
fuel pressure.

4. Turn ignition switch off and reconnect fuel pump relay.

Erase the memory (Code No. 22) of the self-diagnosis in the
control unit.

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps.

b. Make sure that clamp screw does not contact adjacent
parts.

c. Use a torque driver to tighten clamps.

d. Use Pressure Gauge to check fuel pressure.

e. Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.

1. Release fuel pressure to zero.

2. Disconnect fuel hose between fuel filter and fuel tube
(engine side).

3. Install pressure gauge between fuel filter and fuel tube.

4. Start engine and check for fuel leakage.

5. Read the indication of fuel pressure gauge.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
(2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa
(3.0 kg/cm?, 43 psi)
6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.

EF & EC-178



FUEL INJECTION CONTROL SYSTEM INSPECTION
Fuel Pressure Check (Cont’d)

9. Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results

are unsatisfactory, replace fuel pressure regulator.

Vacuum Fuel pressure

SEF718B

Injector Removal

L\ 1. Release fuel pressure to zero.
N _s 2. Separate A.S.C.D. and accelerator control wire from intake
[ manifold collector.

| ® o 3. Remove intake manifold collector from engine.
< ;E‘ X, The following parts should be disconnected or removed.
= o (1) Harness connectors for
4 e A.A.C. valve

F.I.C.D. solenoid valve
Throttle valve switch

SEF720B Throttle sensor

Pressure regulator control solenoid valve
Air regulator
E.G.R. control solenoid valve
Exhaust gas temperature sensor
Earth harness
(2) P.C.V. hoses
(8) Vacuum hoses for
e Master brake cylinder
e E.G.R. control solenoid valve
o Fuel pressure regulator
e Carbon canister
(4) Air hoses from
e Air duct
e A.A.C. valve
e Air regulator
(6) Water hoses for
e Throttle chamber
e Air relief plug
(6) Carbon canister purge hose
(7) E.G.R. flare tube

4. Remove injector fuel tube assembly.
The following parts should be disconnected or removed.
e Vacuum hose for fuel pressure regulator
o Fuel feed and return hose
o All injectors harness connectors
e Fuel temperature sensor harness connector

SEF453J
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FUEL INJECTION CONTROL SYSTEM INSPECTION

SEF454J
Fuel tube
Injector hose
P_ Socket
Soldering iron
Injector
holder
Inject
Socket ru:)be:')r
Snap ring

O-ring

SEF159E

Injector Removal (Cont’d)
5. Remove any malfunctioning injector from injector fuel tube.

6. Remove fuel hose. ‘

1) Heat sharp knife for 15 minutes. Cut into hose braided
reinforcement from mark to socket end and fuel tube end.

Do not allow sharp knife to cut all the way through the hose and

touch injector tail piece.

2) Then pull rubber hose out with hand.

Never place injector in a vise when disconnecting rubber hose.

7. Install fuel hose as follows:

1) Clean exterior of injector tail piece and fuel tube end.

2) Wet inside of new rubber hose with fuel.

3) Push end of rubber hose with hose sockets onto injector tail
piece and fuel tube end by hand as far as they will go.

Clamp is not necessary at the connections.

8. Reinstall any part removed in reverse order of removal.

CAUTION:

After properly connecting fuel hose to injector and fuel tube,

check connection for fuel leakage.

EF & EC-180



EVAPORATIVE EMISSION CONTROL SYSTEM

Description

Fuel check valve

Vapor vent line

Throttle chamber—\

. .

Fuel tank

Fuel filler cap with
vacuum relief valve

Intake
manifold
Main purge

orifice \.
Purge control
valve

\Constant

purge orifice

N

0 0 Q Carbon canister

& A
« : Fuel vapor

SECS544A

SEC424A

The evaporative emission control system is used to reduce
hydrocarbons emitted into the atmosphere from the fuel system.
This reduction of hydrocarbons is accomplished by activated
charcoals in the carbon canister.

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running.

The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at
idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake
manifold through the constant purge orifice. As the engine
speed increases, and the throttle vacuum rises higher, the
purge control valve opens and the vapor is sucked into the
intake manifold through both the main purge orifice and the
constant purge orifice.

Inspection

CARBON CANISTER

Check carbon canister as follows:
® : Blow air and ensure that there is no leakage.
. Blow air and ensure that there is leakage.

EF & EC-181



EVAPORATIVE EMISSION CONTROL SYSTEM

SEC308A

{3 Air
. Fuel vapor

Carbon canister side

SEC309A

Inspection (Cont’d)
FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.

Inhale air through the cap. A slight resistance accompanied
by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further inhaling air, the resis-
tance should disappear with valve clicks.

If valve is clogged or if no resistance is felt, replace cap as
an assembly.

FUEL CHECK VALVE

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow should be directed toward the canister.

Blow air through connector on canister side.

Air flow should be smoothly directed toward fuel tank.

If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.

EF & EC-182



CRANKCASE EMISSION CONTROL SYSTEM

<o : Fresh air
4 : Blow-by gas
SEF4554

Engine not running
or backfiring

D |- [z

Cruising

Idling or Acceleration
decelerating or high load
A~
- o

SEF559A

SEC137A

Description

This system returns blow-by gas to both the intake manifold and
air inlet tubes.

The positive crankcase ventilation (P.C.V.) valve is provided to
conduct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake
manifold sucks the blow-by gas through the P.C.V. valve.
Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air inlet tubes,
through the hose connecting air inlet tubes to rocker cover, into
the crankcase.

Under full-throttie condition, the manifold vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air inlet tubes under
all conditions.

Inspection

P.C.V. (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from P.C.V.
valve; if the valve is working properly, a hissing noise will be
heard as air passes through it and a strong vacuum should be
felt immediately when a finger is placed over valve inlet.

VENTILATION HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

EF & EC-183



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

PRESSURE REGULATOR
Regulated pressure 299.1 (3.05, 43.4)
kPa (kg/cm?, psi)

Inspection and Adjustment

Idle speed*1 rpm FUEL PUMP
- * Resistance Q Approximately 0.5
Nodoad2 = 80050
(in “N’" position)
Air condltlonel('i:nOAl‘\lN” Sosition) 800+ 50
EXHAUST GAS TEMPERATURE SENSOR
Ignition timing 15°+2° B.T.D.C.
ist
Throttle sensor idle position  V 0.4-05 ?a?s;zo&:gcfmzﬂ:)] © 85.3+8.53
*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:
® Air conditioner switch: OFF
e Electric load: OFF (Lights, heater, fan & rear defogger) A.A.C. VALVE
Resistance Q Approximately 10.0
IGNITION COIL
Primary voltage \ 12 INJECTOR
Primary resistance Approximately 1.0
[at 20°C (68°F)] Q PP v Resistance Q 10-14
Secondary resistance .
[at 20°C (68°F)] KQ Approximately 10.0
RESISTOR
Resistance kQ Approximately 2.2
AIR FLOW METER : pp Y
Supply voltage \ Battery voltage (11 - 14)
Output voltage \Y Approximately 1.0 - 1.3* THROTTLE SENSOR
*. Engine is warmed up sufficiently and idling under no-load.
Accelerator pedal conditions Resistance kQ
Completely released Approximately 1
ENGINE TEMPERATURE SENSOR Partially released 1-9
AND FUEL TEMPERATURE SENSOR Completely depressed Approximately 9
Temperature °C (°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
80 (176) 0.30 - 0.33
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ENGINE CONTROL SYSTEM

Accelerator Control System

When removing accelerator cable, make a mark to indicate lock nut’s initial position.
Check that throttle valve opens fully when accelerator pedal is fully depressed and that it returns to
idle position when pedal is released.

Adjust accelerator cable according to the following procedure.

Tighten “adjusting nut”’ until “‘throttle drum’ starts to move.

From that position turn back *‘adjusting nut’’ 1.5 to 2 turns, and fasten it with a lock nut.
Check accelerator control parts for improper contact with any adjacent parts.

When connecting accelerator cable, be careful not to twist or scratch its inner wire.

4-5

Accelerator cable

Pedal bracket

A/T kickdown
switch

IOJB 12

(0.8 - 1.2, 5.8 - 8.7)
/@ (Refer to A/T section.)

4.5
(0.4 - 0.5, 2.9 - 3.6)

Return spring

» \\{ e

6}‘ '\\‘\ I\~ Accelerator
’\') W fr%\ @ple 1

(& ™~ Accelerator pedal
Adjusting nut
8-10,,
(0.8 - 1.0, 58 - 7.2)
v
<l
,% ‘ Y% IUJ: Nem (kg-m, ft-Ib)
2\

SFEO071A

FE-2




FUEL SYSTEM

WARNING:

When replacing fuel line parts, be sure to observe the following:

® Put a “CAUTION: INFLAMMABLE” sign in workshop.

e Be sure to furnish workshop with a CO, fire extinguisher.

e Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.

e Be sure to disconnect battery ground cable before conducting operations.

e Put drained fuel in an explosion-proof container and put lid on securely.

CAUTION:

o Before disconnecting fuel hose, release fuel pressure from fuel line. Refer to ‘“Changing Fuel Filter”’
in MA section.

Do not disconnect any fuel line unless absolutely necessary.

Plug hose and pipe openings to prevent entry of dust or dirt.

Always replace O-ring and clamps with new ones.

Do not kink or twist hose and tube when they are installed.

Do not tighten hose clamps excessively.

When installing fuel check valve, be careful of its designated direction. (Refer to section EF & EC.)
After assembly, run engine and check for fuel leaks at connections.

[OJ 4 (0.4, 2.9)

Fuel filler tube

34 -39
K (0.35 - 0.40, 2.5 - 2.9)

Fuel filler cap

[0 2.0 - 2.5
(0.20 - 0.26, 1.4 - 1.9)

Fuel pump & gauge assembly

k—@n -35

(2.8 - 3.6, 20 - 26)

Fuel tank
protector

SFE072A

FE-3



EXHAUST SYSTEM

CAUTION:

e Always replace exhaust gaskets with new ones when reassembling.

e With engine running, check all tube connections for exhaust gas leaks, and entire system for unusual
noises. '

e After installation, check to assure that mounting brackets and mounting insulator are free from undue

stress. If any of above parts are not installed properly, excessive noise or vibration may be

transmitted to vehicle body.

XN
\ 13- 16

Muffler assembly

<[Uj 43 - 55 (44 - 56, 32 - 41)

[O) 43 - 55 (4.4 - 56, 32 - 41)

13- 16
\(1.3 - 16,9 - 12)
P\ ﬁ

Catalytic converter

[O)5-705-07 36 -51)

Front exhaust tube

5-7(05-07, 36 -51)
2 (O : Nem (kg-m, ft-Ib)

SFEQ73A

FE-4
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AUTOMATIC TRANSMISSION

SEGTION AT
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When you read wiring diagrams:

o Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

e See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES”.




PREPARATION

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.)
Tool name

Description

ST2505S001
(J25695-A)
Qil pressure gauge set
@) ST25051001
« — )
Qil pressure gauge
(2 ST25052000
« — )
Hose
(® ST25053000
« — )
Joint pipe
(@ ST25054000
« — )
Adapter
(® ST25055000

«C — )

Measuring line pressure

Adapter
ST07870000 Disassembling and assem-
(J37068) bling A/IT

Transmission case stand

KVv31102100

(J37065)

Torque converter one-way
clutch tool

ST25850000
(J25721-A)
Sliding hammer

Removing oil pump assembly

Checking one-way clutch in
torque converter

KV31102400
(J34285 and J34285-87)
Clutch spring compressor

Removing and installing
clutch return springs

ST33200000
(J37067)
Drift

Installing oil pump housing oil
seal
Installing rear oil seal

a: 60 mm (2.36 in) dia.
b: 44.5 mm (1.752 in) dia.

AT-2



PREPARATION

Tool number
(Kent-Moore No.)
Tool name

Description

(J34291)
Shim setting gauge set

Selecting oil pump cover
bearing race and oil pump
thrust washer

AT-3



PRECAUTIONS

Service Notice

Before proceeding with disassembly, thor-
oughly clean the outside of the transmission.
It is important to prevent the internal parts
from becoming contaminated by dirt or other
foreign matter.

Disassembly should be done in a clean work
area.

Use lint-free cloth or towels for wiping parts
clean. Common shop rags can leave fibers
that could interfere with the operation of the
transmission.

When disassembling parts, place them in
order in a parts rack so that they can be put
back into the unit in their proper positions.
All parts should be carefully cleaned with a
general purpose, non-flammable solvent be-
fore inspection or reassembly.

Gaskets, seals and O-rings should be re-
placed any time the transmission is disas-
sembled.

AT-4

It is very important to perform functional tests
whenever they are indicated.

The valve body contains precision parts and
requires extreme care when parts are re-
moved and serviced. Place removed parts in
order on a parts rack so they can be put back
in the valve body in the same positions and
sequences. Care will also prevent springs
and small parts from becoming scattered or
lost.

Properly installed valves, sleeves, plugs, etc.
will slide along their bores in the valve body
under their own weight.

Before assembly, apply a coat of recom-
mended A.T.F. to all parts. Petroleum jelly
may be applied to O-rings and seals and used
to hold small bearings and washers in place
during reassembly. Do not use grease.
Extreme care should be taken to avoid dam-
age to O-rings, seals and gaskets when as-
sembling.

After overhaul, refill the transmission with
new A.T.F.



A/T CONTROL DIAGRAM
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A/T CONTROL DIAGRAM

Electrical Control Chart

— : Electrical singnal

Vehicle signal —_— Hydraulic pressure

Speed sensor

Engine Vehicle signal
Overdri |
s\::/:tcrllwve AT —— Overdrive off
- - indicator lamp
Kickdown switch T
Power supply Control signal T
Y AR T T ________ I
Idle switch 1| Inhibitor switch Shift solenoid A I[Line pressure solenoid]:
Full-throttle : Fluid temperature Shift solenoid B O |
switch sensor .
Throttle s ] Overrun clutch ] Drooe
- il Revolution solenoid ! ropplng
Engine rpm I sensor ) ! esistor
signal | Lock-up solenoid |
L ____F-____-__Z ________4
A/T control unit
SAT817B
Mechanical Operation
Band servo For- 1 ow
Re- . For- | Over- ward Low &
. " High one- Lock-
Shift position| verse clutch ward run ond ath one- wa reverse u Remarks
clutch clutch | clutch nl ?rd t | way cIuch brake P
apply |release| apply | . . o
PARK
O O REVERSE
NEUTRAL
1st O (© ®
D | 2nd O *1{0 O o Automatic shift
4 | 3rd O | O o] 20| ® ® 1o20304
4th O ® B8R | Q O O
» 1st ©) ® @ ® Automatic shift
2nd O O O o 162
1st O O Py o | Locks (held sta-
1 tionary) in 1st
2nd O O O L speed 1 « 2

*1. Operates when overdrive switch is set in “OFF” position.

*2. Oil pressure is applied to both 2nd “apply’’ side and 3rd “‘release” side of band servo piston. However, because oil pressure
area on the ‘‘release’” side is greater than that on the “apply”’ side, brake band does not contract.

*3. Oil pressure is applied to 4th “‘apply” side in condition *2 above, and brake band contracts.
*4. A/T will not shift to 4th when overdrive switch is set in ““OFF” position.

O : Operates.

© : Operates when throttie opening is less than 1/16. Engine brake activates.

@ : Operates during ‘‘progressive’ acceleration.

® : Operates but does not affect power transmission.

® : Operates when throttie opening is less than 1/16 but does not affect engine brake.
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A/T CONTROL DIAGRAM

Cross-Sectional View
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ON-VEHICLE SERVICE

SAT673C

SAT074B

Control Valve Assembly and Accumulators

Inspection

1. Remove oil pan and gasket and drain A.T.F.

2. Remove oil strainer.

3. Remove control valve assembly by removing fixing bolts

and disconnecting harness connector.
Bolt iength and location

Bolt symbol ¢ mm (in) Efmﬂ Q
® 33 (1.30)
45 (1.77)

4. Remove solenoids and valves from valve body if necessary.
5. Remove terminal cord assembly if necessary.

6. Remove accumulators A, B, C and D by applying com-

pressed air if necessary.
o Hold each piston with rag.
7. Reinstall any part removed.
e Always use new sealing parts.
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ON-VEHICLE SERVICE

A/T oil pan.

SAT786B

(J37067)

S$T33200000

SAT674C

Revolution Sensor Replacement

1.

2.

3.

Remove propeller shaft from vehicle. — Refer to section
PD. ~

Remove rear engine mounting member from body panel
while supporting A/T with jack.

Lower A/T assembly as much as possible.

Remove revolution sensor from A/T assembly.
Reinstall any part removed.

Always use new sealing parts.

Rear Oil Seal Replacement

1.

2.

Remove propeller shaft from vehicle. — Refer to section
PD.
Remove rear oil seal.

Install rear oil seal.
Apply A.T.F. before installing.
Reinstall any part removed.

Parking Components Inspection

1.

2.

Remove propeller shaft from vehicle. — Refer to section
PD.

Remove rear engine mounting member from A/T assembly
while supporting A/T with jack.
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ON-VEHICLE SERVICE

4 mm (0.16 in)
SAT081B

Lock nut

Lock nut(Y)

Lock nut ®
SAT788B

Parking Components Inspection (Cont’d)

3.

4.
5.
®

Remove rear extension from transmission case.
Replace parking components if necessary.
Reinstall any part removed.

Always use new sealing parts.

Inhibitor Switch Adjustment

1.

2.
3.

Remove manual control linkage from manual shaft of A/T
assembly.

Set manual shaft of A/T assembly in ““N”’ position.

Loosen inhibitor switch fixing bolts.

Insert pin into adjustment holes in both inhibitor switch and
manual shaft of A/T assembly as near vertical as possible.
Reinstall any part removed.

Check continuity of inhibitor switch. — Refer to “‘Electrical
Components Inspection’.

Manual Control Linkage Adjustment

Move selector lever from ‘P’ range to ‘1"’ range. You should
be able to feel the detents in each range.

If the detents cannot be felt or the pointer indicating the range
is improperly aligned, the linkage needs adjustment.

1.
2.

Place selector lever in *‘P”’ range.
Loosen lock nuts.

Tighten lock nut ® until it touches trunnion puiling selector
lever toward ‘R’ range side without pushing button.
Back off lock nut ® 1 turn and tighten lock nut (¥) to the
specified torque.

Lock nut:

0 : 11 -15N'-m (1.1 - 1.5 kg-m, 8 - 11 ft-Ib)
Move selector lever from “P” range to ““1” range. Make
sure that selector lever can move smoothly.
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ON-VEHICLE SERVICE

Kickdown switch
thread

Lock nut
8-12Nm

(0.8 - 1.2 kg-m,
5.8 - 8.7 ft-lb)

Stopper

rubber
Accelerator
pedal

Kickdown switch

SAT449C

Adjusting Kickdown Switch

1. Adjust accelerator cable — Refer to section FE.

2. Adjust clearance ‘“C" between stopper rubber and end of
kickdown switch thread while depressing accelerator pedal
fully.

Clearance ““C”: 0.3 - 1.0 mm (0.012 - 0.039 in)
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TROUBLE DIAGNOSES

WORK FLOW

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

CHECK IN

LISTEN TO CUSTOMER
COMPLAINTS.

1 1

< Reference item

CHECK A/T FLUID LEVEL
AND CONDITION.

A/T FLUID CHECK
(See page AT-15.)

!

® PERFORM ROAD TESTING.

® PERFORM SELF-DIAGNOSIS.

|

ROAD TESTING
(See page AT-16.)

Self-diagnosis
(See page AT-42.)

Self-diagnosis
(See page AT-42.)

INSPECT MALFUNCTION ON
THE BASIS OF EACH COM-
PONENT’'S CONDITION.

(See page AT-64.)

|

REPAIR/REPLACE.

|

FINAL CHECK

O.K.
CHECK OUT

AT-14

Symptom Chart
(See page AT-91.)

< Diagnostic Procedure

Final Check
(See page AT-86.)

Preliminary
Check



TROUBLE DIAGNOSES

<O
Go &

SAT767B

SAT801A

- SAT638A

Preliminary Check
A/T FLUID CHECK
Fluid leakage check

1. Clean area suspected of leaking, — for example, mating

surface of converter housing and transmission case.

2. Start engine, apply foot brake, place selector lever in “D”

range and wait a few minutes.

3. Stop engine.

4. Check for fresh leakage.

Fluid condition check

Fluid color

Suspected problem

Dark or black with burned odor

Wear of frictional material

Milky pink

Water contamination
— Road water entering through
filler tube or breather

Varnished fluid, light to dark
brown and tacky

Oxidation
— Over or under filling
— Overheating

Fluid level check
Refer to section MA.
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TROUBLE DIAGNOSES

ROAD TEST PROCEDURE

1. Check before engine is started.

O

2. Check at idle.

O

3. Cruise test.

SAT786A

SAT639A

Preliminary Check (Cont’d)
ROAD TESTING

Description

wn e

The purpose of this road test is to determine overall
performance of automatic transmission and analyze causes
of problems.

The road test consists of the following three parts:

Check before engine is started

Check at idle

Cruise test

Before road test, familiarize yourself with all test proce-
dures and items to check.

Conduct tests on all items. Troubleshoot items which check
out No Good after road test. Refer to ‘‘Self-diagnosis’’ and
“Diagnostic Procedure’’.
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TROUBLE DIAGNOSES

©

SAT787A

SAT768B

SAT668C

Preliminary Check (Cont’d)

1.
1]

Park vehicle on flat surface.

3

Move selector lever to “‘P”’
range.

&) o>

v

Does O.D. OFF indicator lamp
come on for about 2 seconds?

No

v

Check before engine is started

ﬂ ers

Does O.D. OFF indicator lamp
flicker for about 8 seconds?

Yes

Go to Diagnostic Procedure 1.

No

A4

Perform self-diagnosis.

— Refer to SELF-DIAGNOSIS
PROCEDURE and note N.G.
items.

v

Go to “ROAD TESTING — 2.
Check at idle”".

AT-17

Perform self-diagnosis.
— Refer to SELF-DIAGNOSIS
PROCEDURE.




TROUBLE DIAGNOSES

SAT787A
SAT769B
SAT770B
SAT768B

Preliminary Check (Cont’d)

2. Check at idle
1]

Park vehicle on flat surface.

&

4

(&

=5

v

Move selector lever to ““P”’ or
“N” range.

A 4

Go to Diagnostic Procedure 2.

Move selector lever to “P”’
range.

AT-18

Is engine started? No ,
Yes
v
@?Ia)
v
Move selector lever to “‘D”’, ‘1",
“2” or “R’ range.
v
v
Is engine started? Yes
No
v
(Lﬁﬁ)
4] v

Go to Diagnostic Procedure 2.




TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

SAT796A

5| ¢

Push vehicle forward or back-

ward.

v
Does vehicle move when it is

Yes

v

Go to Diagnostic Procedure 3.

pushed forward or backward?
No

v

L

o,

Cd

>
I
S

SAT771B

6] v

Move selector lever to “N”’

range.

Brake pedal

0

SAT797A

Yes

v

Does vehicle move forward or
backward?

,

Apply foot brake.

8 |

Move selector lever to "‘R”

No

range.

v
Is there large shock when
changing from “N’" to “R”
range?

E v

Release foot brake for several

Yes

No

seconds.

SAT772B

A

No

Brake pedal

w

For several seconds

Go to Diagnostic Procedure 4.

—=>

Go to Diagnostic Procedure 5.

v

Go to Diagnostic Procedure 6.

Does vehicle creep backward
when foot brake is released?

Yes

®

SAT799A
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TROUBLE DIAGNOSES

Preliminary Check (Cont'd)

m

Move selector lever to “D", ‘1"
and ‘2" ranges and check if ve-
hicle creeps forward.

v

Does vehicle creep forward in Yes ,| Go to Cruise test.

all three ranges?

No
SAT773B 4

Go to Diagnostic Procedure 7.
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TROUBLE DIAGNOSES

CONSULT

SMA185C

_ — = Diagnostic connector
) g L

SEF432J

SEF392I

SAT677C

Preliminary Check (Cont’d)
3. Cruise test

With CONSULT

e Using CONSULT, conduct a cruise test: and record the
result.

e Print the result and ensure that shifts and lock-ups take
place as per ‘“‘Shift Schedule.”

e Check all items listed in Parts 1 through 3.

CONSULT setting procedure

1. Turn off ignition switch.
2. Connect “CONSULT” to diagnostic connector. (Diagnostic
connector is located in left dash side panel.)

3. Turn on ignition switch.
4. Touch “START".

5. Touch “A/T".
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

6. Touch “DATA MONITOR”.

SAT671C

7. . Touch ““SETTING” to set recording condition.
@3 SELECT MGHITOR ITEN

" ECU INPUT SIENF!LS

MEIH SIGHALS

SELECTIGH FROM MEMHU

BODRESS SETTIMG

SETTING| = | AR

SAT296C

8. Touch “LONG TIME” and “ENTER” key.
r{b SET RECORDIMG COHD |
AUTG TRIG

HI SFEED

|

SAT297C

. 9. Go back to SELECT MONITOR ITEM and touch “MAIN
{y SELECT MEHITER ITEM | SIGNALS".

UJ.IJ[GHQLE? | 10. Touch ““‘START”.
_CMAIN SIGNALS

ECLl IHPUT

SELECTIOM FRGM MEHU

ALLRESS SETTIM

i
!
jsETTIHE) ST ART

SAT298C
: - 11. When performing cruise test, touch “RECORD".
TIMEHITER  TrHe Fall [
EH5 REL 800r &
SEAR 1
F:ﬁHGE H-F
VEHICLE SFEED |'l Tk
THRETL GFEHIHG
LIME FRES DTY
LECK-UP CUTY :
SHIFT S6L A GO
SHIFT S6L B FiH
FECCRED
SAT299C
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

, 12. After finishing cruise test part 1, touch “STOP”".
FRECORLA- TN FAIL [
EHE REL ¢
GEAR
FiHIGE
WEHICLE SFEED
THRTL EFEHING
i I
SAT300C
13. Touch “DISPLAY”.
B REAL-TIME DI&S B
dbdng HE FOTLURE sk
=1 EH PUREF:EiF.fE:-l g
el I SFLAY
SAT301C
14. Touch “PRINT".
) EMG  GEGR REMGE
. REL
12:01
CF R
00" 39t
00" 26 ALY
00" 1 3L
o L,
Fiid
704
T4
T |
SAT302C
15. Touch “PRINT” again.
) EME GEAR RAHEE
0 1 b
0" 1 3 1 [
XN Tod 1 [
e 704 1 [
0 T 1 L
FREIMT |
NEEN ,
SAT303C
16. Check the monitor data printed out.
o o , 17. Continue cruise test part 2 and 3.
GEAR RAMHGE CAR THFETL
SFE GFEH
122001
iREEE] 1 [
0" 26 1 X X
N0" 13 1 L 0
o 1 o] (]
1 b [}
1 [ (]
1 L ]
1 o ul
1 [ i
SAT304C
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

@ Without CONSULT
[t o] comector ]| |
3® 14 po— e Throttle position can be controlled by voltage across termi-
e nals @ and @9 of A/T control unit.
B w
© @
SAT960B
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TROUBLE DIAGNOSES

SAT779A

Preliminary Check (Cont’d)

Cruise test — Part 1

Warm up engine until engine oil

and A.T.F. reach operating tem-

perature after vehicle has been
driven approx. 10 minutes.

A.T.F. operating temperature:
50 - 80°C (122 - 176°F)

v

OVER DRIVE

CON WOFF

0o
.

SAT774B

Park vehicle on flat surface.

v

Set overdrive switch in “ON”
position.

v

Move selector lever to “‘P”
range.

SAT775B

& i

4] v

Move selector lever to ‘D"
range.

y

Accelerate vehicle to half throt-
tle.

4

Half-way
SAT803A

Does vehicle start from D,?

No

AT-25
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

6] ®
8/ J) Y )) B +
8 e 1 || Does A/T shift from D, to D,at |NO_ | Go to Diagnostic Procedure 9.
\ the specified speed? :

[Read gear position, throt-|

@ @ @ @ itle opening and vehicle :
Lspeed. !

Specified speed when shifting
from D, to D

o/8 N | » N Refer to Shift schedule.
ASY (€ 148
SATB04A lYes
B El Does A/T shift from D, to D,at |NO_ | Go to Diagnostic Procedure 10.
8/8 ) — | » - the speci_fi_ed speed?
N —. |Read gear position, throt-|
N Itie opening and vehicle |
lspeed !

[ i d
@ @ D, L/U Specified speed when shifting
from D, to D:
X Refer to Shift schedule.

Y
. |B e

2,

0/8

Jv
~
~
-~

sAT805A| | Does A/T shift from D, to D, at No Go to Diagnostic Procedure 11.

v

the specified speed?
IRead gear position, throt-|

Q ltle opening and vehicle |

Specified speed when shifting
from D, to D,:
Refer to Shift schedule.

g 'Yes

Does A/T perform lock-up at the |NO Go to Diagnostic Procedure 12.

v

specified speed?

|

I

ithrottle opening when |

!lock-up duty becomes |

|

____________ !
Specified speed when lock-up

occurs:
Refer to Shift schedule.

Yes
v

Does A/T hold lock-up condition No »| Go to Diagnostic Procedure 13.

A

for more than 30 seconds?

Yes
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

IE m Accelerator pedal . IE
‘ Release accelerator pedal.
m !
Release N Is lock-up released when accel- |NO | Go to Diagnostic Procedure 14.

erator pedal is released?
—~ D, L/U
"t Yes

_________ O 1 v

05}; @ # Decelerate vehicle by applying
SATB0BA foot brake lightly.

¢ I ‘

Brake pedal Does engine speed return to No_ | Go to Diagnostic Procedure 15.
idle smoothly when A/T is
8/8 : — shifted from D, to D,?
- IRead gear position and |
-~ R | H |
- //") iengine speed. |
-~ -
- - Yes
- e il
{ @ Iy Stop vehicle.
| -+
0/8 — ‘ 2 l
SATB07A

Go to “‘Cruise test — Part 2"

Cruise test — Part 2

Confirm overdrive switch is in

“ON’”" position.
Accelerator
pedal < v
"‘ Confirm selector lever is in ‘D"’
range.
n v

Half-way Accelerate vehicle to half throt-

SATBO3A| | tle again.
!
8/8 -
Does vehicle start from D,? No »| Go to Diagnostic Procedure 16.
\Read gear position. |
Yes
v
Accelerate vehicle to A km/h as
0/8 shown in illustration.

A km/h

SATB08A ®
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

Accelerator pedal @
@ Release accelerator pedal and
Dep,gss then quickly depress it fully.
fully
4 v
Release | | Does A/T shift from D, to D,as |NO | Go to Diagnostic Procedure 9.

D, =% D3 soon as accelerator pedal is

depressed fully?

[Read gear position and |

|throttle opening. ]
5] VYes
. Does A/T shift from D, to D, at No »| Go to Diagnostic Procedure 10.
8/8 i @ — e the specified speed?

—. /Read gear position, throt-|
Q |tle opening and vehicle ‘

Specified speed when shifting
from D, to D;:
Refer to Shift schedule.

E Yes
N\ SAT810A v
i Release accelerator pedal after
6] shifting from D, to D,.
Accelerator 7
pedal . v

Does A/T shift from D, to D, and | NO Go to Diagnostic Procedure 11.

v

does vehicle decelerate by en-
gine brake?

SAT811A v

Stop vehicle.

v

Go to ‘“Cruise test — Part 3.
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TROUBLE DIAGNOSES

SAT812A

Accelerator pedal

<7 T813A

Engine brake

SAT776B

/]8)

2
@)

SAT7778B

Preliminary Check (Cont’d)

Cruise test — Part 3

Confirm overdrive switch is in

“ON” position.
'

Confirm selector lever is in “‘D”
range.

[1] v

Accelerate vehicle, using half-
throttle, to D,.

.
Release accelerator pedal.
v

Set overdrive switch in ““OFF”
position while driving in D,
range.

4 ;

Go to Diagnostic Procedure 17.

Go to Diagnostic Procedure 15.

Go to Diagnostic Procedure 18.

Does A/T shift from D, to D4? No ,
'Read gear position and |
‘lehicle speed. N
‘LYes
Does vehicle decelerate by en- |No_
gine brake?
6] Yes
v
Move selector lever from “D” to
“2"" range while driving in D,.
v
Does A/T shift from D, to 2,? No
- r - —/
|Read gear position. |
e e —
Q Yes
A
Does vehicle decelerate by en- [No
gine brake?
Yes
v
®

Go to Diagnostic Procedure 15.
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Engine brake
SAT778B

Preliminary Check (Cont’d)

S T

Move selector lever from ‘2" to
“1” range while driving in 2,.

m v

Does A/T shift from 2, to 1,
range?

No

- | —
| Read gear position. |
L [

1]

Yes
v

Does vehicle decelerate by en-
gine brake?

No

—»
—»

v

Go to Diagnostic Procedure 19.

Yes
v

Stop vehicle.

!

Perform self-diagnosis. — Refer
to SELF-DIAGNOSIS PROCE-
DURE.

AT-30
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Preliminary Check (Cont’d)
Vehicle speed when shifting gears

Vehicle speed km/h (MPH)
Throttle position
D, - D, D, » D, D; —» D, D, —» D; D, - D, D, —» D,
Full throttle 58 - 61 103 - 111 160 - 170 154 - 164 98 - 106 48 - 52
(36 - 38) (64 - 69) (99 - 106) (96 - 102) (61 - 66) (30 - 32)
Half throttle 42 - 46 81-87 112 - 122 73 - 81 45 - 51 10 - 14
(26 - 29) (50 - 54) (70 - 76) (45 - 50) (28 - 32) 6-9)

Vehicle speed when performing

Vehicle speed km/h (MPH)

Throttle 0.D. switch
position [Shift range] Lock-up Lock-up
“ON" “OFF”
ON 161 - 169 155 - 163
F
ull throttie [D.] (100 - 105) (96 - 101)
ON 121 - 129 116 - 124
| |
Half throttle [D,] (75 - 80) (72 -77)
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TROUBLE DIAGNOSES

Shift schedule (Overdrive ON)-

Preliminary Check (Cont’d)
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TROUBLE DIAGNOSES

Diagnosis by CONSULT

NOTICE

1.

The CONSULT electrically displays shift timing and lock-up timing (that is, operation timing of each
solenoid).

When a noticeable time difference occurs between shift timing which is manifested by shift shock and
the CONSULT display, mechanical parts (except solenoids, sensors, etc.) are considered to be
malfunctioning. Check mechanical parts using applicable diagnostic procedures.

Shift schedule (which implies gear position) displayed on CONSULT and that indicated in Service
Manual may differ slightly. This occurs because of the following reasons:

e Actual shift schedule has more or less tolerance or allowance,

e Shift schedule indicated in Service Manual refers to the point where shifts starts, and

e Gear position displayed on CONSULT indicates the point where shifts are completed.

Shift solenoid “A” or B’ is displayed on CONSULT at the start of shifting while gear position is
displayed upon completion of shifting (which is computed by A/T control unit).
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TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)

DATA MONITOR APPLICATION

Item

Application

Vehicle speed sensor 1 (A/T)
Vehicle speed sensor 2 (meter)
Throttle sensor

Fluid temperature sensor
Battery voltage

Engine rpm

Selector lever switch (O.D. switch)
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