QUICK REFERENGE GHART : G20

ENGINE TUNE-UP DATA "\

1991

REAR WHEEL ALIGNMENT (Unladen*) i}

Engine model SR20DE
Firing order 1-3-42
M/T
1+
Idle speed rpm A/T (in “N” position) 800150
Ignition timing (B.T.D.C. at idle speed) 15°+2°

Idle mixture screw is preset and

CO% at idle sealed at factory.
Drive belt deflection (Cold) mm (in) Used belt deflection Deflection of
o
Limit Deflgctmn after new belt
adjustment
With air conditioner 11.5-125 7-8 65-75
. compressor (0.453- 0.492) | (0.28-0.31) | (0.256 - 0.295)
Without air conditioner 12-13 8-9 7-8
compressor (0.47 - 0.51) (0.31-0.35) (0.28 - 0.31)
Power steering oil pum 6-7 4-5 35-45
ower steering off pump (0.24-0.28) | (0.16-020) |(0.138-0.177)
Applied pushing 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)

157 (1.6, 23)

C ion p dard 1,226 (12.5, 178)/300
kPa (kg/cm?, psi)/rpm | Minimum 1,030 (10.5, 149)/300
Spark plug Type (Standard) PFR6B-11, BKR6E

FRONT WHEEL ALIGNMENT (Unladen®) 'J

Camber degree —1°45' to —0°15'
. mm (in) ~2to 2 (—0.08 to 0.08)
Total toe-in
degree —12’ to 12’ (Total toe-in angle)

* Fuel, radiator coolant and engine oil full.
Spare tire, jack, hand tools and mats in designated positions.

sRAKE N

Unit: mm (in)

Front brake

Pad wear limit 2.0 (0.079)
Rotor repair limit 20 (0.79)
Rear brake
Pad wear limit 2.0 (0.079)
Rotor repair limit 8.0 (0.315)
M/T 151 - 161 (5.94 - 6.34)
Pedal free height
A/T 159 - 169 (6.26 - 6.65)
m/T 80 (3.15) or more
Pedal depressed height*
A/T 85 (3.35) or more

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

| REFILL cAPACITIES \UIIEIEGNG

Unit Liter US measure
Camber degree —0°45' to 0°45" Fuel tank 60 15-7/8 gal
Caster degree 1°05'- 2°35' Coolant (With reservoir | M/T 6.1 61/2qt |
Kingpin inclination degree 13°45' - 15°15° tank) A/T 6.5 6-7/8 qt
. mm (in) 0-2(0-0.08) With oil fiiter 3.4 35/8qt
Total toe-in N Engine
degree 0’ - 12’ (Total toe-in angle) Without oil filter 3.2 33/8qt
Wheel turning angle (Full turn) degree M/T 35-3.7 33/4-37/8qt
: LR Transaxle
Inside :413u 370 AT 7.0 7-3/8 qt
Outside 28 -32 Power steering system 0.9 1qt
* Fuel, radiator coolant and engine oil full. N
. i conditi 1 . .8 f
Spare tire, jack, hand tools and mats in designated positions. Air Compressor of 02 681l oz
system Refrigerant 0.70 - 0.80 kg 1.54-1.76 Ib
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FOREWORD

This manual contains maintenance and repair procedures for the 1991
INFINITI G20.

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 NOTICE

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.

o NISSAN MOTOR CO,, LTD.

Overseas Service Department
Tokyo, Japan
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PRECAUTIONS

A~
Dy

SGI285

SGI231

SGI232

SGI233

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

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.

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.
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PRECAUTIONS

Seat cover
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General Precautions (Cont’d)

6.

10.

11.

12.

13.
14.

15.

16.

17.

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.

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.

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

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

Clean floor

SGI290

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 not run engine when the fuel tank level is low, otherwise
the engine may misfire causing damage to the converter.

4. Do not place the vehicle on inflammable material. Keep
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).
CAUTION:

Do not use leaded gasoline. Using leaded gasoline will damage
the catalytic converter.
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HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX; a black tab (e.g. m) 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
(quer side) [O) 54-64 (55 - 6.5, 40 - 47)
/® / Main pin
to sliding portion
Torque Pin boot
member
@ Inner shim — Copper
/@ washer
(17-20(1.7-20,12-14)
_—
e

Pad retainer

(Lower side)\ i %

i

%7 Brake hose
i) | \ Air bleeder
Q\ L [ 7-9(0.7-09,6.1-6.5)
o hi Pin bolt
uter shim [0) 22-31(2.2-3.2,16 - 23)
Cylinder body
Piston seal
Dust seal ' ) [ : N:m (kg-m, ftdb)
Piston i‘l
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:

[0 : Tightening torque S.D.S. . Service Data and Specificatiohs
= : Should be lubricated with grease. Un- L.H. . Left-Hand
less otherwise indicated, use recom- A/T . Automatic Transaxle/Transmission
_ mended multi-purpose grease. Tool : Special Service Tools
) Sho"!ld be .Iubrlcated with oil. A.T.F. : Automatic Transmission Fluid
E o Sealing point . .
; . D, . Drive range 1st gear
@ : Checking point . .
¢ . Always replace after every disassem- D, + Drive range 2nd gear
) D, . Drive range 3rd gear
bly. . ;
. trol ol D, . Drive range 4th gear
E2® - Apply petroleum jelly. 0.D. : Overdrive
: Apply AT.F.
* : Select with proper thickness.
v : Adjustment is required.
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HOW TO USE THIS MANUAL

The UNITS given in this manual are primarily expressed as Sl 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
( )
CONNECTOR POWER SUPPLY
This shows that these connectors are .22: :?v?:::\ th:s;?:;
white 6 terminal connectors. in which thepsystlem
can be operated.
® See POWER SUPPLY
ROUTING in EL
section for the detailed
rBRANCH N L wiring diagram. J
M/T model
O,
g SWITCH
IGNITION SWITCH This shows that conti-
?‘ ACC or ON nuity exists between
terminals (1) and 3"
G —§ FUSE when the switch is
8 —§ BLOCK turned to ON position.
A/T model >
~ OFF| ON /
Y ~
(White) B Ee
B 2 |
U] i ] L L— 3
G —§ +ﬁ_] [ ] 4
B —5

-8
SWITCH
@ @» é
WIRE COLOR CODING )

L
- B  =Black BR = Brown
: BODY .
® : WT made ( LOCATION NUMBER T Grounp |W =White OR = Orange
® : A/T model 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 = Yeliow SB = Sky Blue
identical with the one in LG = Light Green
ABBREVIATIONS HARNESS LA|YOUT. When the wire color is striped, the basg
color is given first, followed by the stripe
@ color as shown below:
%  Example: L/W = Blue with White Stripe

I: Instrument
harness

M:
Main harness J

.

SGI543
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HOW TO READ WIRING DIAGRAMS

Normally open

\)—
—0 —0 o0
Normally closed
N ——
SEL764E
Example
113 1
2] 4
Connector symbol 2 3

& o
e
7
Connector

SGI362

Example
Male terminal
B
Guide —
-

|

Connector symbol

7

Connector

Female terminal

e

—— Guide —

[
-

Connector symbol

—a”

Connector

SGI363

SWITCH POSITIONS

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

o 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|LO|HI[WASH Continuity circuit of wiper switch
1 SWITCH POSITION CONTINUITY CIRCUIT
—8/Y 2 OFF 3.4
-—-R—-@Di a[® ®o[0l@ INT 3.4,5.6
—wmr—B|E 15 alO|o LO 3.6
—uv—{ClPl| [®] 2 5 0 HI 2-6
e B ] ® O @) WASH 1-6
Y
Example: Wiper switch in LO position
Continuity circuit: Red wire — @ terminal — @ terminal — Wiper switch (D - D:
LO) — (§) 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.)
Wiring Diagram Terminal Arrangement
— 1 Check
o] e o oo o ar
0
— W Eﬂ 1 OFF P—
i B3 :]
2
7 ——] Check
s ;;___’:.
= R—814L{]
8 —f oo $BR-C2 L —
I |
§ 7/#—\
Super Multiple Junction
(S.M.J.)
R —t—
L]
allgifci|o1]er1[F1]G1 G1|F1|e1| D1|c1[B1|AY
S.M.J.
Refer to last page A2[B2|C2 02 E2|F2|G2 G 2|F2|E 2 02 Cc2|B2|A2
(Foldout page). A3[B3[C3—{E3|F3|G3 G3|F3|E3 Cc3|83|A3
A4|B 4 FalGa
D R 81 L Q G G4|F4 B4|A4
“ A5 (B 5 F5(GS G5|F5 B5|A5
t—8 Do BR x4 A6|B 6 O F6|G6 G6[F6 B6|A6
(Main harness) (Instrument A7IB 7 F71G?7 G7|F7 B7/A7
harness) asles|csl—elFslcs Gelreles " Acslsslas
A9|B9[C9 E9|F9/G9 G9|F9le 9 colealag
A0[Bo|co|Do [eo|FO|GO Go|Fo|eo|Dp |colBo|an
L—8BR—]
z B (Main harness) (Instrument harness)
SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

INSPECTION START

v

!

CHECK POWER SUPPLY.

N.G.

Check the following items.

1) Turn ignition switch "ON*". > 1) Harness continuity between
2) Check voltage between termi- crank angle sensor and bat-
nal(p) and ground. tery
vBattery voltage should exist. 2) E.C.C.S. relay-1 (See page EF
N oK. 3) fsic"—loezél link
usible lin
- 4) Power source for E.C.U.
(See page EF & EC-104.)
5) Ignition switch
B v

CHECK GROUND CIRCUIT. N.G.

1) Turn ignition switch “OFF*".

2) Disconnect crank angle sen-
sor harness connector.

3) Check resistance between
terminal(d) and ground.
Resistance:

Approximately 0Q

lO.K,

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

S %
S

B

SGI1562

NOTICE

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

1) Use the flow chart after locating probable causes of a
problem following the ““Preliminary Check” or the “Symp-
tom 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 they were.

2)

3)

4)

5)
6)

7
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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 per-
1) Turn ignition switch “ON"". formed.

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

Procedure, steps or
measurement results

[ok.

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 0V — 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 [ 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 [ .

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

P
&’ Connector

- View from harness side

Connector

Connector symbol

[O]

|l
[ 1 11
Z(Single hine

Direction mark

Connector symbol
(=)
T TTTT
L1 1

]
| 1 1]
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.

.“n
:  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.

GI-13



HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Symbol

Symbol explanation

Symbol explanation

DISCONNECT

Check after disconnecting the connector
to be measured.

Current should be measured with an am-
meter.

€
€

Check after connecting the connector to
be measured.

Procedure with CONSULT

(=)

Insert key into ignition switch.

Procedure without CONSULT

=y

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 position
except for ““OFF’’ position)

Turn ignition switch to “START”
position.

Fan switch is ““OFF”.

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

Apply battery voltage directly to
components.

Turn ignition switch from “ACC” to
“OFF”’ position.

Drive vehicle.

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

Disconnect battery negative cable.

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

Depress brake pedal.

Do not start engine, or check with
engine stopped.

Release brake pedal.

Start engine, or check with engine
running.

Apply parking brake.

Depress accelerator pedal.

KrEtisgeere®

Release parking brake.

Check after engine is warmed up
sufficiently.

(9p]
3|
X

Voltage should be measured with a
voltmeter.

’E

® O
® O Circuit resistance should be measured

with an ohmmeter.

Release accelerator pedal.

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.
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CONSULT CHECKING SYSTEM

Outside View

Power ON switch Diagnostic connector

Power OFF switch Voltage probe

Pulse probe

Battery pack

Touch screen

Function keys Program card

SGI619

System Application

System
Diagnostic mode

E.C.CS.
Work support x
Self-diagnostic results X
Data monitor X
Active test X
E.C.U. part number X
Function test 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

When ordering the below equipment, contact your INFINITI distributor.

Tool name

Description

NISSAN CONSULT kit
(@ CONSULT unit
and accessories
@ Program card (UE900)
(® Operation manuals
® Binder
(® Carrying case
(® Thermal paper (Rolls)
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IDENTIFICATION INFORMATION

Model Variation

Body Destination Grade Model Engine Transaxle
BBYALGFP10EUA RS5F32A
Non-California
BBYALGAP10EUA RL4F03A
BBYALGFP10EVA RS5F32A
Sedan California . STD SR20DE
BBYALGAP10EVA RL4F03A
BBYALGFP10ENA RS5F32A
Canada
BBYALGAP10ENA RL4F03A
Prefix and suffix designations:
B BYA_L______P1_0__1_ A
B Sedan T L No meaning
BY SR20DE engine U : Non-California
V : California
A 2WD N : Canada
L L.H.D. E : EF.L
G STD
F Manual transaxle
A Automatic transaxle

- GI-17



IDENTIFICATION INFORMATION

Identification Number

Vehicle identification number
(Chassis number)

Vehicle identification plate

Tire placard
(Center console lid)

F.M.V.S.S. certification label

Vehicle identification number plate

Emission control information label (Hood)

SGI676
VEHICLE IDENTIFICATION NUMBER ARRANGEMENT
JNK C P O 1 P * M T 000001
TTTTTTT7T
Manufacturer Vehicle serial number
JNK : Nissan, Passenger vehicle (Chassis number)
Engine type Manufacturing plant
C : SR20DE engine T : Oppama
Vehicle line ————— Model year
P : INFINITI G20 M : 1991 year model
Model change (0 to 9) Check digit (0 to 9 or x)
The code for the check digit is determined
Body type by mathematical computation.
1 . 4-door Sedan

Restraint system

S : Standard
P : Automatic seat belt
(Electrical)

Gl-18



IDENTIFICATION INFORMATION

Identification Number (Cont’d)

IDENTIFICATION PLATE

NISSAN MOTOR CO., LTD. JAPAN
v W A
ﬁ:‘s&lsc:isls A

MODEL
NODELO A

O #5-COLOR TRIM

} 1. COLOR GUARNICION A A o

X - ENGINE

< MOTOR & A e

i ,ir3 - TRANS AXLE

7520 TRANS EE B A

PLANT
TH  wn

 AEEBERREH woxnwm

Type

Model

Body color code
Trim color code
Engine model
Engine displacement
Transaxle model
Axle model

©OoONOOOLdWN-=

Vehicle identification number (Chassis number)

SGI315

ENGINE SERIAL NUMBER

SGI677

MANUAL TRANSAXLE NUMBER

SG1678

AUTOMATIC TRANSAXLE NUMBER

Governor cap

SGl656
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IDENTIFICATION INFORMATION

Dimensions
Unit: mm (in)
Model
Sedan
ltem
Overall length 4,440 (174.8)
Overall width 1,694 (66.7)
Overall height 1,389 (54.7)
Wheel base 2,550 (100.4)
Tread Front 1,471 (57.9)
Rear 1,461 (57.5)
Wheels and Tires
Road wheel Aluminum 6-JJ x 14
Offset mm (in) 45 (1.77)
Tire size Conventional 195/60HR14
Spare T125/70D15

Gl-20



LIFTING POINTS AND TOW TRUCK TOWING

Preparation
SPECIAL SERVICE TOOLS

Tool number

Description
Tool name - P

LM4086-0200
Board-on lift attachment

LM4519-0000
Safety stand attachment

Gl-21



LIFTING POINTS AND TOW TRUCK TOWING

Side sill
Attachment

L
/\\

? 3% /

Attachment

SGI670

Models with sill spoiler
Fix board-on lift attachments to inner side of sill.

Board-on Lift

Models without sill spoiler

CAUTION:
Make sure vehicle is empty when lifting.

The board-on lift attachment (LM4086-0200) set at front end
of vehicle should be set on the front of the sill under the
front door opening.

Position attachments at front and rear ends of board-on lift.

SGl671
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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 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.

Garage jack points

Note:

Safety stand
points are the
same as panto-
graph jack points,

Front towing hook Safety stand points Rear towing hook

Use safety stand adapter

as shown for stable
Attachment ‘ I

support.
SST No. LM4519-0000

Y2 Fit the lower side sil into
groove.

/
-
Safety stand SG1657
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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.

Note:

Lift-up points
are the same as
pantograph jack
points.

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

SG1658
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LIFTING POINTS AND TOW TRUCK TOWING

SGI684

SGl685

Tow Truck Towing

CAUTION:

e All applicable 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 a towing operation.

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

INFINITI recommends that vehicles be towed with the driving
(front) wheels off the ground as illustrated.

TOWING AN AUTOMATIC TRANSAXLE MODEL WITH
FOUR 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)
CAUTION:
Never tow an automatic transaxle model from the rear (i.e.,
backward) with four wheels on the ground as this may cause
serious and expensive damage to the transaxle.

TOWING AN AUTOMATIC TRANSAXLE MODEL WITH
REAR WHEELS RAISED (With front wheels on ground)

Never tow an automatic transaxle model with rear wheels
raised (with front wheels on ground) as this may cause serious
and expensive damage to the transaxle. If it is necessary to tow
it with rear wheels raised, always use a towing dolly under the
front wheels.
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TIGHTENING TORQUE OF STANDARD BOLTS

Bolt Tightening torque (Without lubricant)
Pitch
Grade Bolt size | diameter* nI"(; Hexagon head bolt Hexagon flange bolt
mm N-m kg-m ft-Ib N-m kg-m ft-Ib
M6 6.0 1.0 51 0.52 3.8 6.1 0.62 45
1.25 13 1.3 9 15 1.5 11
M8 8.0
1.0 13 1.3 9 16 1.6 12
1.5 25 25 18 29 3.0 22
4T M10 10.0
1.25 25 26 19 30 3.1 22
1.75 42 43 31 51 52 38
M12 12.0
1.25 46 4.7 34 56 5.7 41
M14 14.0 1.5 74 75 54 88 9.0 65
M6 6.0 1.0 8.4 0.86 6.2 10 1.0 7
1.25 21 21 15 25 25 18
M8 8.0
1.0 22 22 16 26 2.7 20
1.5 41 4.2 30 48 49 35
T M10 10.0
1.25 43 44 32 51 52 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

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

* . Nominal diameter

Grade Mark M 6

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

OT e 9
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PREPARATION

SPECIAL SERVICE TOOL

Tool number
(Kent-Moore No.)
Tool name

Description

KV10115800
(J38956)

Oil filter cap wrench
65 mm (2.56 in) dia.

SMA327C
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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-21

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 MA-21

for wheel alignment. If the steering wheel or seat vibrates at normal highway speeds, wheel FA-5

balancing may be needed.

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 and back hatch. Also ensure, that all latches lock securely. Lubricate hinges,

latches, rollers and links if necessary. Make sure that the secondary latch keeps the hood from MA-23

opening when the primary latch is released.

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

frequently.

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 adjusters, seatback recliner, etc. to ensure

they operate smoothly and that all latches lock securely in every position. Check that the head

restrains 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 MA-23

for cuts, fraying, wear or damage.

Clutch pedal Make sure the pedal operates smoothly and check that it has the proper free CL-4

travel.

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 BR-8

under it when depressed fully. Check the brake booster function.
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GENERAL MAINTENANCE

ltem Reference page
Parking brake Check that the lever has the proper travel and confirm that your vehicle is held BR-27
securely on a fairly steep hill with only the parking brake applied.
Automatic transaxle “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" lines MA-19
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 belt 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 is MA-21
turned off. Check the lines for proper attachment, leaks, cracks, etc.
Automatic transaxle fluid level Check the level on the dipstick after putting the selector lever MA-18
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 smell of exhaust fumes, immediately locate the trouble MA-17

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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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:

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

o 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

-paqinbai aJe sjeAsajul pue sway soueudjuiew JBYQ "ANjIqe]| ||e994 Jainjoejnuew 1o Ajueliem uoISSIwa 3y} ulejuiew o} 19pJo

u1 2oUBUBJUIEW YINS Wioad JoU PasU Jaumo ay] ‘uonesado a91YaA d|qela4 10} |LINIANI A papuawiwosal ale ,,, YiiM S|eAldjul pue sway aoueusjuiein  (S)

‘sjeasajul (wy 000°8Y) satw 000°0€ 1€

pooe|das aq pinoys Inq pasn aq ued sbnid yJeds jeuonuaruod *(w 000°96) Saliw 00009 Je padejdas aq pinoys sbnid paddi-wnuneid yuawdinba rewiblio (v)

‘syjuows pz 10 (wy 000‘8y) Sallw 000°0€ A19Aa adejdal ‘syjuow gy 4o (wy 000°96) Seliw 000°09 43UV  (€)

‘syjuow g| 10 (wy 000‘vz) Selw 000°‘GL A19Aa 1padsui ‘syjuow gy 1o (W) 000°96) S3IIW 00009 18UV  (2)
-Ajo1eipowiwl way) asejdas ‘uana ue yans uj ‘pabbojo awos9q ybiw siayy ayl

‘yBi1y Ajowalixa 10 Mmo| Ajowalxe Joayjd ase sainjesadwal Jualque 3J1aYm Seale Ul 10 SUOIIPUOD JByjeam dsiaape Ajawalixa 1apun poajesado s1 aoyan j) (1) :31ON

¥-vd ‘v-vd ‘12-VIN

sued uoisuadsns @ a|xe abeyui| 1eab bulieslg

«d,, ®dlaIeg
L-V4 LL-YIN | | | | $100Q Jeys dALIp ‘walsAs isneyx3y
8L ‘LL-YIN | | | | |10 UOISSIWSUEY} |[ENUBW @ Jljewoiny
02-YIN | I | | sosip @ sped ayeug
6L-YIN | | | | S$8|qQed ¥ Saulj ayeug
..a,, 90IA188
JONVNILNIVIN AQO8 ANV SISSVHO
SL-YIN [u] ‘() 3LON @9 (edA1 @3ddIL-WNNILY1d) sBnid sueds
.H,, @JIA18g
LL-YIN «H "(€) 3LON @9s jue|009 Buibul
[, 801A18G
0L-YIN N '(2) 3LON @8s sjaq aAlQ
«D,, ddIAIBS
eL-YIN (1) 3LON @28 Jay1y 1ang
cl-YIN «l «l saul| |1an4
9L-¥YIN K| K saul| Jodep
..d4,, 90IAI8S
€L-VYIN [4] [l i9)|y JouEs|d MY
..3,, 9@01A18G
Vi-YW ] d <] H 1931 110 auibug
.0, 92IAIBS
yL-YIN H o S| d H Y Y Y 110 suibuz
.Y, 921AI8S
JONVNILNIVIN WILSAS TOHLNOD NOISSING
8y f44 9€ 0e Ve 8l 48 9 SYjuow '}S11} SDWOI JBAYDIYM
(96) (¥8) (22) (09) (8y) (9€) (ve) (1) (0001 x w) ‘SyjuOW IO SIBJBWO|N
abed aouaisiey \
09 §es 14 S/ o¢ s Sl SL 000°} X s3I So|IW JO JBquINu 1B Wwiojiad
IVAHILNI IONVNILNIVIN NOILVH3IdO FONVNILNIVIN
Ajuo sjeasayul abesjiw ay) e 991A19S wuopad [ | ‘Aiessooau se aoe|doJ 10 }084400) joadsu] = | adejdey = Y :suoleirsiqqy

MA-7



RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)

Recommended fluids and lubricants

US measure Imp measure Liter

Engine oil (Refill)

With oil filter 3-5/8 qt 3qt 3.4

Energy Conserving Oils of APl SG *2, *3

Without oil filter 3-3/8 gt 2-7/8 qt 3.2
Cooling system M/IT 6-1/2 qt 5-3/8 qt 6.1
(With reservoir Anti-freeze coolant (Ethylene glycol base)
tank) AT 6-7/8 qt 5-3/4 qt 6.5
Manual transaxle gear oil 7-3/8-7-7/8pt 6-1/8-6-1/2pt 3.5-3.7 APl GL-4*2
Automatic transaxle fluid 7-3/8 qt 6-1/8 qt 7.0 Genuine ATF'1 or equivalent

Type DEXRON™

Power steering fluid

Type DEXRON™

Brake fluid

Genuine 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-1, EC-Il 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
° ° 140
°C A°F Cc F
m {\ A m )
+38 +100r——— —— +40|1 +104} — — — — -y — — 1
+30
+10
off|+32
4 WA 4 0 7
-18ljjo ——1 } — -10
10W-30
_29 ._20___0 10W-40 O
—29
L_/ SW-30 J 8OW \{90
75W T5W-
PREFERRED L (e J 80W-90
T10008 TI0003
5W-30 is preferable for all ambient temperatures. 80W-90 is preferable for ambient temperatures

20W - 40 and 20W - 50 are usable for ambient below 40°C (104°F).
temperatures above 10°C (50°F) for all seasons.
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ENGINE MAINTENANCE

Checking Drive Belts

W

Water

Power steering
oil pump

SN\v7
.Loosen ~—

>~< Adjusting bolt

[C] 16 - 22

=
~ (1.6 - 2.2, 12 - 16)

0) )2 Tenen> > /
% ’n‘@y Adjusting bolt
oosen /

power steering
oil pump

Crankshaft

Crankshaft
pulley

With air conditioner

pulley

v : Check point

[0} Nem (kg-m, ft-Ib)
SMA391C

Compressor

Without air conditioner

Alternator drive belt fitting place
(Models without air conditioner)

Alternator drive belt

Crankshaft
pulley

<A
Engine
front
Alternator
drive belt
Engine
front

Alternator

. pulley
Set a belt in both crankshaft

and alternator pulleys shown

in the figure. SMA328C

1. Inspect for cracks, fraying, wear or oil adhesion. If neces-
sary, replace with a new one.
2. Inspectdrive belt deflections by pushing on the belt midway
between pulleys.
Adjust if belt deflections exceed the limit.
Belt deflection:
Unit: mm (in)

Used belt deflection
Deflection | Deflection of
Limit after adjust- | new belt
ment
Alternator
With air conditioner com- 1.5-12.5 7-8 6.5-75
ressor (0.453 - (0.28 - 0.31) (0-256 -
P 0.492) et 0.295)
Without air conditioner 12-13 8-9 7-8
compressor (0.47 - 0.51) | (0.31-0.35) | (0.28 - 0.31)
Power steering oil pum 6-7 4-5 :?(.)51-3;“5
g off pump (0.24 - 0.28) | (0.16 - 0.20) '
0.177)
Applied pushing force 98 N (10 kg, 22 Ib)

Inspect drive belt deflections when engine is cold.
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ENGINE MAINTENANCE

SMA393C

e

y

Radiator filler cap .

Remove

o
SLC544A

L
5
~

- ©
=

e e

Oil level g;lrg/e\guide.l/

SMA379C

SMA392C

Changing Engine Coolant

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

1.

@

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

Remove radiator drain plug and radiator filler cap.
Remove reservoir tank, drain coolant, then clean reservoir
tank.

Install it temporarily.

Be careful not to allow coolant to contact drive belts.

Remove cylinder block drain plug, air relief plug and air
bleeder cap.
Install radiator drain plug and tighten cylinder block drain
plug securely.
Fill radiator and reservoir tank with water.
Air relief plug is reinstalled once coolant spills from the air
relief hole during refill.
Then fill radiator and reservoir tank with water.

Air relief plug:

[©): 10 N'-m (1.0 kg-m, 7 ft-lb)
Reinstall radiator filler cap and air bleeder cap.
Warm up engine until radiator fan operates, then race
engine 2 or 3 times under no-load.

Make sure that air conditioner switch is “OFF".

Stop engine and wait until it cools down.
Repeat step 2 through step 9 until clear water begins to
drain from radiator.

. Drain water. -

Apply sealant to thread of drain plug.
[0): 8 - 12 N-m (0.8 - 1.2 kg-m, 5.8 - 8.7 ft-Ib)

12. Reinstall reservoir tank.
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ENGINE MAINTENANCE
Changing Engine Coolant (Cont'd)

13. Fill radiator and reservoir tank with coolant up to specified ~
level following step 6 through step 9.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.

Coolant capacity (With reservoir tank):

Radiator

Unit: ¢ (US qgt, Imp qt)

T IO T I T M/T 6.1 (6-1/2, 5-3/8)

JENNENRNNENANNNANENRRNRNNANEN!
IO T AT 6.5 (6-7/8, 5-3/4)
SMA182B

[Reservoir tank capacity for *'H’’ level is 0.6 ¢ (5/8 US qt, 1/2 Imp

qt).]

| J l | Pour coolant through coolant filler neck slowly to allow air in

system to escape.

14. If necessary, add coolant.

15. Start and warm up engine, then increase engine speed to
4,000 rpm. Check that radiator coolant level does not lower,
and that no water noise is heard in heater core. If water
noise is heard, bleed air referring to “Refilling Engine
Coolant” in section LC.

MAX.

MIN.

SMA412B

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 faulty parts.

SMAB803A

CAUTION:
—~ f— 3mm (0.12in) Tighten high-pressure rubber hose clamp so that clamp end is
1 O 3 mm (0.12 in) from hose end.
| — T Tightening torque specifications are the same for all rubber
® - hose clamps.

Ensure that screw does not contact adjacent parts.

SMAB8B04A
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ENGINE MAINTENANCE

Changing Fuel Filter

B ruUEL PRES RELEASE B[]

WARNING:
FUEL PUMP WILL STOP BY Before removing fuel filter, release fuel pressure from fuel line
TOUCHING START DURING to eliminate danger.
IDLE.
CRANK A FEW TIMES AFTER 1. Perform “FUEL PRESSURE RELEASE” in “WORK
ENGINE STALL.

SUPPORT’” mode and release fuel pressure to zero.
2. Turn ignition switch off.

n
I START |

SEF823K

@ Remove fuse for fuel pump.
Start engine.
After engine stalls, crank engine two or three times
Fuel pump to make sure that fuel pressure is released.
Turn ignition switch off and install fuse for fuel pump.

wn =

»

fuse

SEF906K

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”.

Changing Air Cleaner Filter

Viscous paper type

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

SMA389C
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ENGINE MAINTENANCE

Drain plug

SMA382C

Refill oil to this
“H” level.
Do not overfill.

SMA390C

—
\—/
O\
Loosen p

SMAO010

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.
Refill oil capacity (Approximate):
Unit: ¢ (US qt, Imp qt)

With oil filter change 3.4 (3-5/8, 3)

3.2 (3-3/8, 2-7/8)

Without oil filter change

CAUTION:
e Be sure to clean drain plug and install with new washer.
Drain plug:

[0): 29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
e Use recommended engine oil (APl SG grade).
The refill capacity changes depending on the oil temperature
and drain time, use these valves as a reference and be certain
to check with the dipstick when changing the 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 severai
minutes, check oil level.

Changing Oil Filter

1. Remove oil filter with Tool.

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

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

MA-14



ENGINE MAINTENANCE

]

S

2/3 of a turn

SMA2298B

g
|y

16 mm
(0.63 in)

Wrench with a magnet
to hold spark plug

SEM294A

g

5 lines

SMA673B

Changing Oil Filter (Cont'd)
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.

Changing Spark Plugs (Platinum-tipped type)

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

2. Remove spark plugs with spark plug wrench.

Spark plug:
Standard type PFR6B-11
Hot type PFR5B-11
Cold type PFR7B-11

e Checking and adjusting plug gap are not required between
renewals.
e Do not use a wire brush for cleaning.
e 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

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)
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ENGINE MAINTENANCE

Changing Spark Plugs (Conventional type)

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

O
%&é k%é«ésmm
2. Remove spark plugs with spark plug wrench.
Wrench with a magnet Spark plug:
© to hold spark plug Standard type BKRG6E
Hot type BKRS5E
L____] Cold type -BKR7E
16 mm
(0.63 in)

SMA294A

3. Check gap of each new spark plug.
Gap: 0.8 - 0.9 mm (0.031 - 0.035 in)
4. Install spark plugs. Reconnect ignition wires according to
nos. indicated on them.
Spark plug:
[0): 20 - 29 N-m (2 - 3 kg-m, 14 - 22 ft-Ib)

Side electrode

SMA476

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 INSPEC-
/\</< TION in EF & EC section.

SEF892K
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CHASSIS AND BODY MAINTENANCE

Checking Exhaust System

Check exhaust pipes, muffler and mounting for improper attach-
ment and for leaks, cracks, damage, loose connections, chafing
and deterioration.

SMA211A

Checking Clutch System

Check cable and links for improper attachment, chafing, wear
and deterioration.

SMA141A

Checking M/T Oil

1. Check for oil leaks.

SMA065C

2. Check oil level.

Never start engine while checking oil level.
Filler plug:
RS5F32A and RS5F32V
[0):10 - 20 N'-m (1.0 - 2.0 kg-m, 7 - 14 ft-Ib)
Use recommended gear oil (APl GL-4 grade).

Fill to this level.

Fitler plug

SMA144A

Changing M/T Oil
Oil capacity:
RS5F32A
N 35-3.7¢
(7-3/8 - 7-7/8 US pt, 6-1/8 - 6-1/2 Imp pt)
RS5F32V

35-37¢
(7-3/8 - 7-7/8 US pt, 6-1/8 - 6-1/2 Imp pt)

Drain plug Drain plug:
— [: 25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

SMA145A
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CHASSIS AND BODY MAINTENANCE

SMA146B

® Front side
HOT [50 - 80°C (122 - 176°F)]

(86 - 122°F)]

UMAO01

SMAB853B

SMA294C

Checking A/T Fluid Level

1.

1)
2)

3)
4)
5)
6)

Check for fluid leakage.

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, fluid 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.
Re-insert 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

Oil capacity (With torque converter):
7.0 ¢ (7-3/8 US qt, 6-1/8 Imp qt)
Drain plug:
[O): 29 - 39 N'm (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

Use recommended A/T fluid “DEXRON™ " type.
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CHASSIS AND BODY MAINTENANCE

SMA732A

SBR992

Checking Brake Fluid Level and Leaks

If fluid level is extremely low, check brake system for leaks, and
brake pads for wear.

Checking Brake Lines and Cables

Check brake fluid lines and parking brake cables for improper
attachment, leaks, chafing, abrasion, deterioration, etc.

Changing Brake Fluid

1. Drain brake fluid from each air bleeder valve.

2. Refill until new brake fluid comes out from each air bleeder
valve. Use same procedure as in bleeding hydraulic system
to refill brake fluid.

Refer to section BR.

e Refill with recommended brake fluid “DOT 3”.

e Never reuse drained brake fluid.

e Be careful not to splash brake fluid on painted areas.
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CHASSIS AND BODY MAINTENANCE

Checking Disc Brake

\% Check condition of disc brake components.
< ROTOR
Check condition and thickness.
CL25VA:

Standard thickness
22.0 mm (0.866 in)

Minimum thickness
20.0 mm (0.787 in)

CL9HA:

Standard thickness
9.0 mm (0.354 in)

Minimum thickness
8.0 mm (0.315 in)

SMA260A

CALIPER
Check operation and for leakage.

SMA922A

PAD

Check for wear or damage.
CL25VA:
Standard thickness
11.0 mm (0.433 in)
Minimum thickness
2.0 mm (0.079 in)
CL9HA:
Standard thickness
10.0 mm (0.394 in)
SMA847B Minimum thickness

2.0 mm (0.079 in)
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CHASSIS AND BODY MAINTENANCE

Balancing Wheels

e Adjust wheel balance using road wheel center.
Refer to S.D.S.

FRONT Tire Rotation
= = , Wheel nuts:
[0): 98 - 118 N-m (10 - 12 kg-m, 72 - 87 ft-Ib)

- - T-TYPE SPARE TIRE

l l e Do notinclude the T-type spare tire when rotating the tires.
= Wheel nuts:

T [0): 98 - 118 N'-m

(10 - 12 kg-m, 72 - 87 ft-lb)

Tires without directional indicators SMA650B

FRONT

1B

I
l
!

i

—

J U

4 WHEELS
Tires with directional indicators SMA736A

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

<0 Check grease leakage. 1 looseness, wear, damage or grease leakage.
@ : Check tightening torque.

SMA316C

Checking Power Steering Fluid and Lines

'S
v® Check fluid level.
.87 Fluid level should be checked using ‘HOT” range on dipstick at
] °‘§§ 59 fluid temperatures of 50 to 80°C (122 to 176°F) or using ““COLD"
e S range on dipstick at fluid temperatures of 0 to 30°C (32 to 86°F).
g CAUTION:
e Do not overfill.
e Recommended fluid is Automatic Transmission Fluid

“DEXRON"™" type.

SST280B
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CHASSIS AND BODY MAINTENANCE

Checking Power Steering Fluid and Lines (Cont’d)

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

SST575B

MA-22



CHASSIS AND BODY MAINTENANCE

Lubricating Hood Latches, Locks and Hinges

MMAOQO07A

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
minor and the belts show no 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.

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

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

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

5. Use a genuine seat belt assembly.

@

Anchor bolt

43 - 55 N-m
(4.4 - 5.6 kg-m,
32 - 41 ft-Ib)

For 2-point motorized automatic seat
belts, refer to BF section.

O] 43 - 55 (4.4 - 56, 32 - 41)
Adjuster
Check anchors for loose mounting.

Check belts
for damage.

Check retractor
for smooth
operation.

Check functioning of
buckles and tongues.

[C): Nem (kg-m, ft-b)

MMAOO8A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance

Coolant capacity (Refill capacity)
Unit: ¢ (US qt, Imp qt)

INSPECTION AND ADJUSTMENT
Drive belt deflection

Unit: mm (in)
Used belt deflection
Deflection | Deflection
Limit after ad- | Of new belt
justment
Alternator
. . - 11.56-125 7-8 6.5-7.5
r(’)':: ?gs‘;z':d't'mer (0.453 - (0.28 - (0.256 -
P 0.492) 0.31) 0.295)
. . . 12-13 8-9 7-8
P 0.51) 0.35) 0.31)
6-7 4-5 35-45
Power steering oil pump (0.24 - (0.16 - (0.138 -
0.28) 0.20) 0.177)
Applied pushing force 98 N (10 kg, 22 Ib)

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

With oil filter change 3.4 (3-5/8, 3)

Without oil filter change 3.2 (3-3/8, 2-7/8)

M/T 6.1 (6-1/2, 5-3/8)
With reservoir tank
AIT 6.5 (6-7/8, 5-3/4)
Reservoir tank 0.6 (5/8, 1/2)
Spark plug
Platinum- Conventional
tipped type type
Type
Standard PFR6B-11 BKR6E
Hot PFR5B-11 BKRS5E
Cold PFR7B-11 BKR7E
Plug aal mm (in) 1.0-11 0.8-09
9 gap (0.039 - 0.043) | (0.031 - 0.035)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Clutch

Unit: mm (in)

Pedal free height

159.5 - 169.5 (6.28 - 6.67)

Pedal free play

10.8 - 15.1 (0.425 - 0.594)

Front axle and front suspension (Unladen)*

Camber degree —0°45’ to 0°45'
Caster degree 1°05’ - 2°35'
Kingpin inclination degree 13°45' - 15°15’
Toe-in mm (in) 0-2(0-0.08)
(Total toe-in) degree 0 -12

Front wheel turning angle

Full turn
Inside/outside

degree

33° - 37°/28° - 32°

*: Fuel, radiator coolant and engine oil full.
Spare tire, jack, hand tools and mats in designated positions.

Rear axle and rear suspension (Unladen)*

Camber degree -1°45" to —-0°15'
Toe-out mm (in) -2 to 2 (-0.08 to 0.08)
(Total toe-out) degree -12" to 12'

*: Fuel, radiator coolant and engine oil full.
Spare tire, jack, hand tools and mats in designated positions.

Brake
Disc brake mm (in)
Pad
Standard thickness
CL25VA 11.0 (0.433)
CL9HA* 10.0 (0.394)
Minimum thickness
CL25VA 2.0 (0.079)
CL9HA™ 2.0 (0.079)
Rotor :
Standard thickness i
CL25VA 22.0 (0.866)
CL9HA* 9.0 (0.354)
Minimum thickness
CL25VA 20.0 (0.787)
CLY9HA* 8 (0.31)
Pedal mm (in)
Free height
M/T 151 - 161 (5.94 - 6.34)
AIT 159 - 169 (6.26 - 6.65)
Free play 1-3(0.04 -0.12)

Depressed height [Under force of
490 N (50 kg, 110 Ib) with engine
running]

M/T

80 (3.15) or more

AIT

85 (3.35) or more

Parking brake
Number of notches

[at pulling force 196 N 7-9
(20 kg, 44 1b)]
Number of notches when warning

1or0

switch comes on

*: Rear disc brake
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Wheel balance

Chassis and Body Maintenance (Cont’d)
TIGHTENING TORQUE

Maximum allowable Dynamic 10 (0.35) Unit N-m kg-m ft-lb
unbalance (at rim flange) (one side) Clutch
g (02) ti
Static 20 (0.71) Pedal stopper lock 16 - 22 16-22  12-16
nut
A.S.C.D. cancel 12-15 12-15 9-1
Wheel bearing switch lock nut
Manual transaxle
Front Rear Filler plug 10 - 20 10-20 7-14
Wheel bearing axle end pnlqarﬁ i 0.05 (0.0020) or less Drain plug 25-34 25-35  18-25
Automatic transaxle
Wheel bearing lock nut
Drain plug 29 - 39 3.0-4.0 22 - 29
Tighteni 235 - 314 186 - 255 )
ightening torque ) o (24 - 32, (19 - 26, Front axle and front
Nm (kg-m. f-10) | 174 a1 137 - 188) suspension
Tie-rod lock nut 78 - 98 8.0 - 10.0 58 - 72
Rear axle and rear
suspension
Toe adjusting lock nut 108 - 127 11-13 80 - 94
Brake system
Air bleed valve 7-9 0.7 -0.9 51-6.5
Brake lamp switch 12-15 1.2-15 9-1
lock nut
Brake booster input 16 - 22 16-22 12-16
rod lock nut
Wheel and tire
Wheel nut 98 - 118 10 - 12 72 - 87
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PRECAUTIONS

Groove

Bolt hole

SEM371C

Parts Requiring Angular Tightening

- Some important engine parts are tightened using an
angular-tightening method rather than a torque setting
method.

If these parts are tightened using a torque setting method,
dispersal of the tightening force (axial bolt force) will be two
or three times that of the dispersal produced by using the
correct angular-tightening method.

Although the torque setting values (described in this man-
ual) are equivalent to those used when bolts and nuts are
tightened with an angular-tightening method, they should
be used for reference only. -
To assure the satisfactory maintenance of the engine, bolts
and nuts must be tightened using an angular-tightening
method.

Before tightening the bolts and nuts, ensure that the thread
and seating surfaces are clean and then coated with engine
oil.

The bolts and nuts which require the angular-tightening
method are as follows:

(1) Cylinder head bolts

(2) Main bearing cap bolts

(8) Connecting rod cap nuts.

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 4.0 to 5.0 mm (0.157 to 0.197 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 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.
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PREPARATION

SPECIAL SERVICE TOOLS

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

ST0501S000

(=)

Engine stand assembly

@ ST05011000
(=)
Engine stand

(@ ST05012000
(=)

Base

Disassembling and assembling

KV10106500
(=)

Engine stand shaft

KV10115300
(=)

Engine sub-attachment

ST10120000 Loosening and tightening cylinder
(J24239-01) head bolt

Cylinder head bolt

wrench

KV10116200 Disassembling valve mechanism

(J26336-A)

Valve spring

compressor

@ KV10115900
(J26336-20)
Attachment

(J38958) Installing valve oil seal
Valve oil seal drift
(Intake side)

(J38971)
Valve oil seal drift
(Exhaust side)
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PREPARATION

Tool number
(Kent-Moore No.)
Tool name

Description

KV10107902
(J38959)
Valve oil seal puller

Mé\

Displacement valve lip seal

KV10115700
(J38957)
Dial gauge stand

Adjusting shims

EMO03470000
(J8037)
Piston ring compressor

Installing piston assembly into cylin-
der bore

KV10107400

(J26365-12, J26365)

Piston pin press stand

@ KV10107310
(=)
Center shaft

(@ ST13040020
(=)
Stand

@ ST13040030
(=)
Spring

@ KV10107320
(=)
Cap

(® ST13040050
(—)

Disassembling and
assembling piston pin

Drift
KV10111100 Removing oil pan
(=)
Seal cutter
WS39930000 Pressing the tube of liquid gasket

(=)

Tube presser

EM-4



PREPARATION

Tool number
(Kent-Moore No.)
Tool name

Description

KV10112100
=)

Angle wrench

Tightening bolts for bearing
cap, cylinder head, etc.
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PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name

Description

Spark plug wrench

Removing and installing spark plug

Y

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

9.5 mm (0.374 in) dia.
5.0 mm (0.197 in) dia.

Valve guide reamer

Reaming valve guide (9 or hole for
oversize valve guide @

o

D,

Unit: mm (in) dia.

D, D,

Intake. &
Exhaust

6.0 (0.236) 10.175 (0.4006)

Front oil seal drift

Installing front oil seal

A = 75 mm (2.95 in) dia.

B = 45 mm (1.77 in) dia.
Rear oil seal drift Installing rear oil seal

A = 110 mm (4.33 in) dia.

B = 80 mm (3.15 in) dia.
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OUTER COMPONENT PARTS

M 13 - 16 ® I M Refer to “Installation” in
(1.3-16,9 - 12) / “TIMING CHAIN”.
@ e
&

[ 16 - 21
(1.6 - 2.1, 12 - 15)

©

37 -50

(0.38 - 051, 27 - 3.7) —a @

[ 16 - 21 ® \/@\T\\

22 - 29

(1.6 - 2.1, 12 - 15&@ [UJ (2.2 - 3.0,16 - 22)\\
g %‘\7101 41 -5

@ @ .

(9

& Y < TO)21-26
" TSR “ “\, ® @1-27,0 4
<@ ,:“}‘ S 15 - 20) éu "

16 - 21 X8 A i@ -
, : 7 gy

12 - 15) ﬁ
)18 - 21 ‘Z{U]w-m
o

Gasket @ R

7o M 6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)
f..

R/
10,

| o
L]
s
R i

(1.6 - 21,

12 - 15)
[C] 16 - 21 45 - 60 (@
(1.6 - 21, 12 - 15) M 4.6 - 6.1, 33 - 44 6.3 - 8.3
( ) )
1e-21 | ® (0.64 - 0.85,
(1.6 - 21,
12 - 15)
16 - 19 6 — Q)16 - 21
(1.6 - 2.1, 12 - 15)

[ 15 - 21 kﬁ

(16 - 1.9, 12 - 14) §
16 - 19
© (16 - 19, %}
12 - 14) §9/ . @ 05-21,11-15
J [Q] 16 - 21 >
A/%\ (16-21,12-15 &

a7 _?0 [C] 20 - 29 (2.0 - 3.0, 14 - 22)
(0.38 - 0.51,
27 -3.7)
FJ . Nem (kg-m, ft-1b) [UJ 20 - 26 (2.0 - 2.7, 14 - 20)
- Apply liquid gasket.
SEM575D
@ Oil filler cap E.G.R. & canister control sole- @® Engine temperature sensor
@ Rocker cover noid valve Thermostat housing
® P.C.V.valve @ Detonation sensor @ Air relief plug
@ Ignition coil @ Oil filter bracket Thermostat
(® Crank angle sensor built into dis- @ Oil catcher @ Starter motor
tributor @ Oil filter @ Power steering oil pump adjust-
(® Power transistor @ Water inlet ing bar
@ Intake manifold supports @ Thermal transmitter @) Power steering oil pump bracket

EM-7



OUTER COMPONENT PARTS

29-38
[Q) 39 - a9 (0.30 - 0.39, 2.2 - 2.8)

40-50,20-3) § ®
O-ring @
% z/iOnng @

SQQ\\ l%[\m

Gasket
{UJ 21 - 2?

@1-27,

15-2Z

Insulator @

[O)s4 - 108

(0.86 - 1..1, 6.2 - 8.0
* Throttle chamber )
bolts
‘ R’m all bons" PJ 8.4 - 10.8
Al 091011 Nem (0.86 - 1.1, 6.2 - 8.0)
(0.9 t0 1.1 kg-m,
65 1o 8.0 fib).
2) Tighten all. boits - N- - g
to 18 to 22 Nem {3): Nem (kg-m, ft-ib)
(1.8 to 22 kg-m,
13 to 16 ftib).

Tighten in numerical order.

@O

SEMS576D

Injector ® E.G.R. control valve @ Accel-drum unit
Pressure regulator @ A.LV. control solenoid valve @ Throttle sensor
Intake manifold B.P.T. valve @ Throttle chamber
E.G.R. tube @ Intake manifold collector @ Air regulator
Exhaust gas temperature sensor @ Rod @ A.A.C.valve



OUTER COMPONENT PARTS

[0 16 - 21

(16 - 2.1, 12 - 15)

[ 16 - 21
(16 - 21,
12 - 15)
!

(46 - 6.1, 33 - 44)

i A
0 16 - 22 > cﬁ’/ 65{“@ [O)16 - 22
(1.6 - 22,12 - 16) [(PN/‘ \M (1.6 - 2.2, 12 - 16)
re<l |
(16 - 22, \c;%,\l( \szzD
12 - 16) A7 ~ ' - 60
Zﬁ/\ 9 %/Mu.s-sn,aa-u)
[C)16 - 21

12 - 15) [ : N-m (kg-m, ft-Ib)
: Apply liquid gasket.

(0.52 - 0.66, 3.8 - 4.8)

SEM577D
Oit level gauge (® Drain plug @ Exhaust manifold
Alternator adjusting bar @ Resonator @ Exhaust gas sensor
Compressor bracket Oil separator @ Exhaust manifold cover
Alternator bracket ® A.LV. @ A.LV. tube

CISIOIOIS)

Water outlet



COMPRESSION PRESSURE

SEMS578D

o=

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

1.
2.
3

4.
5

No

©

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
1,226 (12.5, 178)
Minimum
1,030 (10.5, 149)
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.

EM-10



OIL PAN

64 -75
(0.65 - 0.76, 4.7 - 5.5)

@ 29 - 39

(3.0 - 4.0, 22 - 29)

1 : Nem (kgem, o) (0.65 - 0.76,
: Apply liquid gasket. 47 - 55)

19 -25
(0.19 - 0.25, 1.4 - 1.8)

[q 6.4 - 7.5 (0.65 - 0.76, 4.7 - 5.5)

SEM664D

@
®
®
@
®

Side gallery baffle plate
Aluminum oil pan

Rear cover plate

Drain plug

Steel oil pan

Baffle plate

Loosen in numerical order. SEM040D

Removal

1. Remove engine under cover.
2. Drain engine oil.

3. Remove steel oil pan bolts.

EM-11




OIL PAN

Removal (Cont’d)

4. Remove steel oil pan.

(1) Insert Tool between aluminum oil pan and steel oil pan.

e Be careful not to damage aluminum mating surface.

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

(2) Slide Tool by tapping on the side of the Tool with a hammer. -

KV10111100
(|

SEMO042D

(3) Remove steel oil pan.

5. Remove baffle plate.

6. Remove front tube.

7. Set a suitable transmission jack under transaxle and hoist
engine with engine slinger.

8. Remove center member.

9. Remove A/T shift control cable. (A/T only)

member F_/ E

/

Transmission jack
—

SEMO045D

EM-12



OIL PAN

Front compressor

—_—

[ 7 >
Compressor bracket

Rear compressor \
gusset SEM048D

Loosen in numerical order.  ggmo44D

\\*\\/
\(«Téy C
Install %
AL

S

—_— SEMO049D

],

KV10111100
- )
|

NS

SEMO046D

Removal (Cont’d)
10. Remove compressor gussets.

11. Remove rear cover plate.

12. Remove aluminum oil pan bolts.

13. Remove the two engine to transaxle bolts and refit them into
vacant holes as indicated. Tighten bolts to release alumi-
num oil pan from cylinder block.

14. Remove aluminum oil pan.

(1) Insert Tool between cylinder block and aluminum oil pan.

e Be careful not to damage aluminum mating surface.

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

EM-13



OIL PAN

Removal (Cont’d)
(2) Slide Tool by tapping on the side of the Tool with a hammer.

SEMO047D

(3) Remove aluminum oil pan.

15. Remove the two engine to transaxle bolts previously in-
stalled in aluminum oil pan.

SEM223D

Installation

1. Install aluminum oil pan.

(1) Before installing aluminum oil pan, remove all traces of
liquid gasket from mating surfaces using a scraper.

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

SEMO050D
7 mm (0.28 in) (2) Apply a.continl'Jous bead of liquid gasket to mating surface
of aluminum oil pan.
— |—— e Use Genuine Liquid Gasket or equivalent.
' l L @
Groove Bolt hole

SEMO067D

EM-14



OIL PAN

(0.157 - 0.197 in)

SEM065D

Cut here.

D

Liquid gasket

SLC906

Tighten in numerical order.

SEMO052D

(___’——ﬂ

SEM224D

N/.Z

Front compressor ——

Compressor bracket”  Rear compressor
\/ gusset N \\
Tighten in numerical order.  gem3esp

N

Installation (Cont’d)

e For areas marked with “”’, apply liquid gasket to the outer
side of the bolt hole.

e Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197-in)
wide.
e Attaching should be done within 5 minutes after coating.

(3) Install aluminum oil pan.
e Install bolts in the reverse order of removal.
@ - @ bolts:
[:16 - 19 N-m (1.6 - 1.9 kg-m, 12 - 14 ft-lb)
1, bolts:
[0): 6.4 - 7.5 N-m (0.65 - 0.76 kg-m, 4.7 - 5.5 ft-Ib)

2. Install the two engine to transaxle bolts.
3. Install rear cover plate.

Install compressor gussets.

Install A/T shift control cable. (A/T only)
Install center member.

Install front tube.

Install baffle plate.

©NOo O A
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OIL PAN
Installation (Cont’d)

9. Install steel oil pan.

(1) Before installing steel oil pan, remove all traces of liquid
gasket from mating surfaces using a scraper.

e Also remove traces of liquid gasket from mating surface of
aluminum oil pan.

SEMO051D
] (2) Apply a continuous bead of liquid gasket to mating surface -
7 mm {0.28 in} of steel oil pan.
= A e Use Genuine Liquid Gasket or equivalent.

»

Inner
side

Groove Bolt hole

SEM909B

Tube presser g

(0.157 - 0.197 in)

Liquid gasket
SEM066D

e Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)
wide.

e Attaching should be done within 5 minutes after coating.

Cut here.

\ 4

e ———.
Liquid gasket

SLC906

(3) Install steel oil pan.

e Install bolts in the reverse order of removal together with
exhaust gas sensor harness bracket.

e Wait at least 30 minutes before refilling engine oil.

Engine
front

=

Tighten in numerical order. SEMO053D

EM-16



TIMING CHAIN

(O 13- 19

(13-19,9 - 13)

@ Cylinder block

(®@ Chain guide

® R.H. camshaft sprocket
@ Chain tensioner

6.3-83
(0.64 - 0.85, 4.6 - 6.1) o

P
v @@

-

O\ ) &i
@X [C) 6.4 - 7.5 (0.65 - 0.76, 4.7 - 5.5)
{Oj 142 - 152

(145 - 15.5, 105 -

@Q@®

®
112)

Chain guide
Front cover
Crank pulley

Oil pump spacer

EM-17

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

- (@ Crankshaft sprocket
@ Chain guide

@ Timing chain

@ L.H. camshaft sprocket

SEM604D



TIMING CHAIN

Oil separator
Loosen in numerical order.

SEM582D

CAUTION:

After removing timing chain, do not turn crankshaft and
camshaft separately, or valves will strike piston heads.

e When installing sliding parts such as rocker arms, cam-
shafts, chain tensioner and oil seal, be sure to apply new
engine oil on their sliding surfaces.

e When tightening cylinder head bolts, camshaft sprocket
bolts, crankshaft pulley bolt and camshaft bracket bolts,
apply new engine oil to thread portions and seat surfaces of
bolts.

Removal

1. Release fuel pressure.

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

2. Remove engine under covers.

3. Remove front R.H. wheel and engine side cover.

4. Drain coolant by removing cylinder block drain plug and
radiator drain cock.

5. Remove radiator.

6. Remove air duct to intake manifold.

7. Remove drive belts and water pump pulley.

8. Remove alternator.

9. Remove power steering oil pump.

10. Remove vacuum hoses, fuel hoses, wires, harness, connec-
tors and so on.

11. Remove all spark plugs.

12. Remove A.l.V. and resonator.

13. Remove rocker cover and oil separator.

EM-18



TIMING CHAIN

Intake m
supports

anifold
Intake manifold
supports SEM656D

bracket

= oil pump*

Oll filter
bracket ] O

SEMS580D

~

SEM983C

R.H. cam

—_—

Mating mark Mating mark

(D)
shaft sprocket L.H. camshaft sprocket

IIH"

SEM695D

/

SR

|
Chain @
tensioner

\

L‘i/

SEM603D

Removal (Cont’d)

14. Remove intake manifold supports.

15. Remove oil filter bracket and power steering oil pump
bracket.

16. Set No. 1 piston at T.D.C. on the compression stroke by
rotating crankshaft.

e Rotate crankshaft until mating mark on camshaft sprocket is
set at position indicated in figure at left.

17. Remove chain tensioner.

EM-19



TIMING CHAIN

Removal (Cont’d)
18. Remove distributor.
Do not turn rotor with distributor removed.

Distributor

" SEM974C

/_‘ﬁ“,;{,‘,g chain gu'i&é, 19. Remove timing chain guide.
j |

D

20. Remove camshaft sprockets.

SEM583D

‘RH. camshaft  Camshaft bracket 21. FI?It:‘rtr’;ove camshafts, camshaft brackets, oil tubes and baffle

Engine
front

Qil tube
L.H. Baffle plate

camshaft
Loosen in numerical order.

SEM975C

22. Remove the following water hoses.
e Water hose for cylinder block.
e Water hoses from heater.

Water hose for
cylinder block

o

EM-20



TIMING CHAIN

Removal (Cont’d)

* Detonation -

O,
@)\\“

=~/ O
\?f / @(
Water pump pulley SEM977C

SEM978C

28.

23.

24,

25.

26.

27.

Remove starter motor.

Remove water pipe bolt.

Remove cylinder head outside bolts.

Remove cylinder head bolts.
Bolts should be loosened in two or three steps.

Remove cylinder head completely with intake and exhaust
manifolds.

Remove oil pans.
Refer to “‘Removal’” in “OIL PAN".
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TIMING CHAIN

Removal (Cont’'d)
29. Remove oil strainer and baffle plate.

Oil strainer

SEM979C

30. Remove crankshaft pulley.

Suitable puller
SEM980C

~— 31. Set a suitable transmission jack under main bearing beam.

Q)
Transmission
Main bearingZ o Jack
beam SEM199D
\ N 32. Remove front engine mounting.
~N Front engine mounting

33. Remove front cover.

SEM981C

EM-22



TIMING CHAIN

SEM984C

]

Engine < ,‘:|
front

N

Cr 3 1T 1)

\ Crankshaft sprocket

SEM200D

O Mating mark

Mating—r;‘\ark
== =

SEM985C

@ 20 links (3) —Mating mark
/\K—Tﬁ

Mating mark /« -

Mating mark

SEM213D

Removal (Cont’d)
34. Remove timing chain guides and timing chain.

Inspection

Check for cracks and excessive wear at roller links. Replace
chain if necessary.

Installation
1. Install crankshaft sprocket on crankshaft.

2. Position crankshaft so that No. 1 piston is set at T.D.C.
(Keyway at 12 o’clock-mating mark at 4 o’clock approx.) fit
timing chain to crankshaft sprocket so that mating mark is in
line with mating mark on crankshaft sprocket.

e Mating mark color on timing chain.
@ : Gold
®, ® : Silver

EM-23



TIMING CHAIN

o )

L.H. timing chain
guide|
hNINg SEM982C

SLC491A

Liquid gasket

.0 - 3.0 mm (0.079 - 0.118 in)

Never apply liquid
gasket to this groove.

SLC492A

SEM981C

Wipe off
|iquig gasket ——

Installation (Cont’d)
3. Install timing chain and timing chain guides.

4. Before installing front cover, 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.

5. Apply a continuous bead of liquid gasket to mating surface
of front cover.
e Use Genuine Liquid Gasket or equivalent.

6. Install oil pump drive spacer and front cover.

e Wipe off excessive liquid gasket.
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TIMING CHAIN

Wipe off
liquid gasket

NI

Oil strainer

SEM979C

Installation (Cont’d)

7. Install front engine mounting.

8. Install crankshaft pulley.
9. Set No. 1 piston at T.D.C. on its compression stroke.

10. Install oil strainer and baffle plate.

11. Install oil pan.
Refer to “‘Installation” in “‘OIL PAN".
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TIMING CHAIN
Installation (Cont’d)

12. Before installing cylinder head gasket, apply a continuous
bead of liquid gasket to mating surface of cylinder block.

2.0 - 3.0 mm
(0.079 - 0.118 in)

13. Install cylinder head completely with intake and exhaust
manifolds.

CAUTION:
The cylinder head bolts can be reused providing dimension “A”

is not exceeded.
Dimension “A”’:
158.2 mm (6.228 in)

SEMO020D

<3 Engine front e Tightening procedure:

Tighten all bolts to 39 N-m (4.0 kg-m, 29 ft-lb).

( Tighten all bolts to 78 N-m (8.0 kg-m, 58 ft-Ib).

(© Loosen all bolts completely.

@ Tighten all bolts to 34 to 44 N-m (3.5 to 4.5 kg-m, 25 to 33

ft-Ib).
Tighten in numerical order.
SEM986C

Method A Method A: Turn all bolts 90 to 100 degrees clockwise with
. Tool or suitable angle wrench.

Method B: If angle wrench is not available, mark the side
of each cylinder head bolt with a paint mark
facing the front of the engine, then turn all bolts
90 to 100 degrees clockwise.

(® Turn all bolts 90 to 100 degrees clockwise.

@ Ensure that paint mark on each bolt faces the rear of the
engine. (Method B only)

Do not turn any bolt 180 to 200 degrees clockwise all at once.

Tightening torque N-m (kg-m, ft-Ib)
39 (4.0, 29)
78 (8.0, 58)
0 (0, 0)
39+5 (4.0+0.5, 28.9+ 3.6)

90 * ' degrees

P®e|e|e|®

90 *!J degrees

Engine < S

front  Paint mark __)u"lq:' (J24239-01)SE?\A5550
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TIMING CHAIN

Installation (Cont’d)

5 118

£ (12, 8Nf Plastic zone (:)
: pot
5 N

2 6 58) Elastic zoner@-’

£ 3 | @ /

Z (4, 29)

SEMO074D

14. Install cylinder head outside bolts.

15. Install water pipe bolt.

16. Install starter motor.

17. Install the following water hoses.
e Water hose for cylinder block.
e Water hoses for heater.
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TIMING CHAIN

Liquid gasket

O \
L_/ L.H. camshaft end bracket

Apply liquid gasket to
the hatched area.

SEMO075D

R.H. camshaft End bracket
brac (S5  End bracket
p /'

%

Engine
fronzy ]%
No. 1 to 4 g @

brackets
No. 1 to 4 brackets

L.H. camshaft
bracket

SEMO098D

@ Engine
front - R.H. camshaft

f)w@w@\—@) o
Bolt type

=]

SEMO076D

Installation (Cont’d)

18. Before installing L.H. camshaft end bracket, remove all
traces of liquid gasket from mating surface.

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

19. Apply a continuous bead of liquid gasket to mating surface
of L.H. camshaft end bracket.

o Use Genuine Liquid Gasket or equivalent.

20. Install camshafts, camshaft brackets, oil tubes and baffle-
plate.
e Position camshaft.
e L.H. camshaft key at about 12 o’clock
e R.H. camshaft key at about 10 o’clock

o Tightening procedure
STEP 1:
R.H. camshaft
Tighten bolts ® - (0 in that order then
tighten bolts @D - in that order.
[0): 2 N'm (0.2 kg-m, 1.4 ft-Ib)
L.H. camshaft
Tighten bolts @ - 4 in that order then
tighten bolts ) - (0 in that order.
[©): 2 N'm (0.2 kg-m, 1.4 ft-lb)
STEP 2:
Tighten bolts in the specified order.
[0): 6 N-m (0.6 kg-m, 4.3 ft-Ib)
STEP 3:
Tighten bolts in the specified order.
[0): 9.0 - 11.8 N'-m
(0.92 - 1.2 kg-m, 6.7 - 8.7 ft-lb)
... Bolt type ® ©
[0: 18 - 25 N'm
(1.8 - 2.6 kg-m, 13 - 19 ft-Ib)
... Bolt type @
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TIMING CHAIN

Mating mark

Mati;g Mating mark
r

Mating mark

o= — l‘ 1.
/ Timing chain guide
/

O

— ©
SEMO71D
0 —
\ GRS SEM227D

‘ q (No. 1 cylinder at T.D.C.)
yaa 1~

Rotor head position

SEM974C

Installation (Cont’d)
21. Install camshaft sprockets.

Line up mating marks on timing chain with mating marks on
camshaft sprockets.

e Lock camshafts as shown in figure and tighten to specified

torque.
[0): 137 - 157 N'm
(14.0 - 16.0 kg-m, 101 - 116 ft-Ib)

22. Install timing chain guide.

23. Install distributor.
e Make sure that position of camshaft is as shown in figure.

e After installing, confirm that distributor rotor head is set as
shown in figure.
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TIMING CHAIN

Installation (Cont’d)

24. Install chain tensioner.

Press cam stopper down and ‘“press-in”’ sleeve until hook can
be engaged on pin. When tensioner is bolted in position the
hook will release automatically. Ensure arrow “A’’ faces the
front of the engine.

Sleeve

SEM990C

25. Install oil filter bracket and power steering oil pump
bracket.

26. Install intake manifold supports.

Intake manifold
supports Intake manifold

supports SEM656D

27. Before installing rocker cover, remove all traces of liquid
gasket from mating surface of rocker cover gasket to
cylinder head.

_ 28. Apply a continuous bead of liquid gasket to mating surface

10 (0.39) of rocker cover gasket and cylinder head.

e Use Genuine Liquid Gasket or equivalent.

S A
\bv g
Engine front
3 (0.12) E4 Liquid
. gasket
Unit: mm (in) SEM366D

10 (0.39)
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TIMING CHAIN

3 mm (0.12 in) Liquid gasket

SEM367D

Rocker cover

@7:;;
®
-t
Oil separator

Tighten in numerical order.

SEM585D

Installation (Cont’d)

29.

Install rocker cover and oil separator.

Rocker cover tightening procedure:
(1) Tightennuts @ - @ - @ - @ - in that order to 4 N-m

(0.4 kg-m, 2.9 ft-Ib).

(2) Tighten nuts @ to @ as indicated in figure to 8 to 10 N-m

30.

31.
32.

33.
34.
35.
36.
37.
38.

39.
40.

(0.8 to 1.0 kg-m, 5.8 to 7.2 ft-Ib).

Install A.l.V. and resonator.

Refit spark plugs and leads.

Install vacuum hoses, fuel hoses, wires, harness, connec-
tors and so on.

Install power steering oil pump.

Install alternator.

Install water pump pulley and drive belts.
Refit air duct to intake manifold.

Install radiator.

Refit hoses and refill with coolant.

Refer to MA section.

Install engine side cover and front R.H. wheel.
Install engine under covers.
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OIL SEAL REPLACEMENT

VALVE OIL SEAL

1. Remove accelerator cable.
2. Remove rocker cover and oil separator.
3. Remove camshafts and sprockets.
Refer to “‘Removal” in “TIMING CHAIN".
4. Remove spark plugs.
5. Install air hose adapter into spark plug hole and apply air ~
pressure to hold valves in place. Apply a pressure of 490
kPa (5 kg/cm?, 71 psi).
6. Remove rocker arm, rocker arm guide and shim.
Air SEMO077D
7. Remove valve spring with Tool.
Piston concerned should be set at T.D.C. to prevent valve from
falling.
(J26336-20)
(J26336-A) Attachment
Compressor assembly >2A- A< SEMB88D
8. Remove valve oil seal.
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OIL SEAL REPLACEMENT

(PN KR
AN/ RO
QO v Y g
S 53 A (assss,
a Of) 50 J38971)
N\

SEM995C

=y

r

10.7 mm

(0.421 In)

SEM693D

SEM997C

Engine
inside ‘

Engine

Oil seal lip

outside

Dust seal lip

SEM715A

9. Apply engine oil to new valve oil seal and install it with Tool.

FRONT OIL SEAL

1. Remove the following parts:

Engine under cover

Front R.H. wheel and engine side cover
Drive belts

Crankshaft pulley

2. Remove front oil seal.
Be careful not to scratch front cover.

EM-33



OIL SEAL REPLACEMENT

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

Suitable tool ™

SEM998C

REAR OIL SEAL

1. Remove transaxle. (Refer to MT or AT section.)
2. Remove flywheel or drive plate.
3. Remove rear oil seal.

Be careful not to scratch rear oil seal retainer.

SEM999C
Engine Engine
inside ‘ ] outside
Oil seal lip Dust seal lip
SEM715A
//\Q /[ 4. Apply engine oil to new oil seal and install it using a
b R O/ _ suitable tool.
1S
2
Qg
o)

Suitable tool

SEMO001D
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ACCEL-DRUM UNIT

Lock nut

Adjusting | &
screw

Grease

When closed

Accel-drum
/Accel-drum unit

Stopper lever

Coupling

/ Coupling
(

i

Ball link

SEM205D

" When fully opened

.

=

SEM207D

Adjust accel-drum unit whenever any of the following parts
(new or old) are installed:

e Accel-drum unit

e Throttle chamber

e Rod (Always replace with a new one after removal.)

1.

2

Iinstall accel-drum unit and throttle chamber.
Apply grease all over the inside of the rod couplings.
Use genuine Nissan grease or equivalent.

3. Insert each one coupling to ball links of throttle chamber
and accel-drum unit.

4. Loosen lock nut.
5. Loosen adjusting screw enough.

6. Manually turn accel-drum until throttle valve is fully open.

e Check that stopper lever is not touching adjusting screw.
If it is, loosen adjusting screw to maintain clearance
between the two.
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ACCEL-DRUM UNIT

7. Turn adjusting screw until it touches stopper lever.
Adjusting screw 8. Back off accel-drum.

Stopper lever

SEM208D

9. Turn adjusting screw 3 rotations clockwise.
Lock nut 10. Tighten lock nut.

Turn adjusting screw 3
rotations clockwise.

[Adjusting screw

[C) 40 - 54 Nem
(0.41 - 0.55 kg-m, 3.0 - 4.0 ft-b)

SEM209D
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CYLINDER HEAD

QPO®O®

@ [OJ Refer to “Installation” in “TIMING CHAIN".

Rocker cover gasket Q
@ [O] Refer to “Installation” in “TIMING CHAIN".

<)

Exhaust side

Gasket 7 E E E ll
Bl g

;%Mﬂ-ﬁ
Bt %l
@ ll % %

SE @ " M : Nem (kg-m, ft-Ib)
‘ . Apply liquid gasket.
[C] 137 - 157

(14 - 16, 101 - 116)

SEM605D
Oil filler cap Camshaft sprocket @ Valve spring seat
Rocker cover (@ Camshatft @® Valve spring
Rocker arm guide @ Camshaft bracket @ Valve spring retainer
Rocker arm @ Oil tube Valve collet
Shim @ Water outlet @ Spark plug
Hydraulic lash adjuster @ Cylinder head @ Cylinder head bolt

@

Chain tensioner Valve
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SEM878C

Rocker arm guide

Rocker arm é%
Shim @ / ,
. | =
Hydraulic >
y r ’ 5

lash adjuster .
L

SEM202D

N g
Accel-drum unit
GBS

\

Pt
Throttle chamber

SEMS586D

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, camshaft sprocket
bolts and camshaft bracket bolts, apply new engine oil to
thread portions and seat surfaces of bolts.

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

o Do not disassemble hydraulic lash adjusters.

e Attach tags to lash adjusters so as not to mix them up.

Removal

e This removal is the same procedure as those for timing
chain. Refer to ““Removal’ in “TIMING CHAIN".

Disassembly

1. Remove rocker arms, shims, rocker arm guides and hy-
draulic lash adjusters from cylinder head.

CAUTION:

Keep parts in order so that they can be installed in their original

positions during assembly. (Install parts in their original posi-

tions.)

2. Remove throttle chamber with accel-drum unit.
3. Remove E.G.R. tube.
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Disassembly (Cont’d)

4, Remove exhaust manifold cover.
5. Remove exhaust manifold.

SEMS587D!

6. Remove fuel tube assembly. -
Refer to “Injector Removal and Installation” in EF & E
<10 section.
~ 7. Remove intake manifold.

p
o AN 5

Loosen in numerical order. SEM588D

8. Remove intake manifold collector from intake manifold.

9. Remove water outlet.

SEMO082D

10. Remove water connector.
11. Remove thermostat housing with water pipe.

Thermostat

housing Water connector

Water pipe

SEMS590D
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“E\

N2l

-,

KV10116200  (426336-20) /4
(J26336-A) Attachment

Compressor assembly =1/~ A<

SEM688D

Disassembly (Cont’d)

12. Remove valve components with Tool.

13. Remove valve oil seal with a suitable tool.

Inspection

CYLINDER HEAD DISTORTION
Head surface flatness:
Standard
Less than 0.03 mm (0.0012 in)
Limit
0.1 mm (0.004 in)
If beyond the specified limit, replace or resurface.
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:
136.9 - 137.1 mm (5.390 - 5.398 in)

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.
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Inspection (Cont’d)
CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
Standard
Less than 0.02 mm (0.0008 in)
Limit
0.1 mm (0.004 in)
2. If it exceeds the limit, replace camshatft.

SEM926C

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:
Intake
38.408 - 38.598 mm (1.5121 - 1.5196 in)
Exhaust
37.920 - 38.110 mm (1.4929 - 1.5004 in)
Cam wear limit:
Intake & Exhaust
0.2 mm (0.008 in)
2. If wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE

1. Install camshaft bracket and tighten bolts to the specified
torque.
2. Measure inner diameter of camshaft bearing.
Standard inner diameter:
28.000 - 28.021 mm (1.1024 - 1.1032 in)

SEM927C

3. Measure outer diameter of camshaft journal.
Standard outer diameter:
27.935 - 27.955 mm (1.0998 - 1.1006 in)
4, If clearance exceeds the limit, replace camshaft and/or
cylinder head.
Camshatft journal clearance:
Standard
0.045 - 0.086 mm (0.0018 - 0.0034 in)
Limit
0.12 mm (0.0047 in)

CAMSHAFT END PLAY

1. Install camshaft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard
0.055 - 0.139 mm (0.0022 - 0.0055 in)
Limit
0.20 mm (0.0079 in)

EM-41



CYLINDER HEAD

SEM929C

o 0 Oy
EHS
—

RIS
Nt

(@]

SEMO003D

Micrometer

Inspection (Cont’d)
CAMSHAFT SPROCKET RUNOUT

1. Install sprocket on camshaft.
2. Measure camshaft sprocket runout.
Runout (Total indicator reading):
Limit 0.25 mm (0.0098 in)
3. If it exceeds the limit, replace camshaft sprocket.

VALVE GUIDE CLEARANCE

1. Measure valve deflection in a parallel direction with rocker
arm. (Valve and valve guide mostly wear in this direction.)
Valve deflection limit (Dial gauge reading):
Intake & Exhaust
0.2 mm (0.008 in)

2. If it 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:
Unit: mm (in)

SEM938C

Standard Limit
0.020 - 0.053
Intak 1 (0.004
ntake (0.0008 - 0.0021) 0.1 (0.004)
0.040 - 0.073
Exhaust 0.1 (0.004
xhaus (0.0016 - 0.0029) (0.004)

SEMO08A

c. If it exceeds the limit, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 110 to 130°C
(230 to 266°F).
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SEM931C

Suitable reamer

SEMO083D

Suitable reamer

e P
2 ) PA
y uﬁﬁ /f\\;//\/)\/// SEM932C

Inspection (Cont’d)
2. Press out valve guide or use a hammer and suitable tool.

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
(for service parts):
Intake & Exhaust
10.175 - 10.196 mm (0.4006 - 0.4014 in)

4. Heat cylinder head to 110 to 130°C (230 to 266°F) and press
service valve guide onto cylinder head.
Projection “‘L”: .
14.0 - 14.2 mm (0.551 - 0.559 in)

5. Ream valve guide.
Valve guide inner diameter:
Intake & Exhaust
6.000 - 6.018 mm (0.2362 - 0.2369 in)

VALVE SEATS

Check valve seats for any evidence of pitting at valve contact
surface, and reset 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 uniform the cutting surface.
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Recess diameter

SEM795A

SEMO008A

SEM892B

T (Margin thickness]
o

|

|
SEM188A

Inspection (Cont’d)
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
35.500 - 35.516 mm (1.3976 - 1.3983 in)
Exhaust
31.500 - 31.516 mm (1.2402 - 1.2408 in)

Reaming should be done in circles concentric to the valve guide

center so that valve seat will have the correct fit.

3. Heat cylinder head to 110 to 130°C (230 to 266°F).
4. Press fit valve seat until it seats on the bottom.

5. Cutor grind valve seat using a 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.
Seat face angle “o’:
44°53’ - 45°07’ deg.
Contacting width “W”’:
Intake
1.4 - 1.7 mm (0.055 - 0.067 in)
Exhaust
1.7 - 2.0 mm (0.067 - 0.079 in)

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.
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S (Out-of-square)

SEM288A

EM113

SEM935C

SEM936C

Pl
SEM084D

Inspection (Cont’d)
VALVE SPRING

Squareness

1. Measure 'S’ dimension.
Out-of-square:
Less than 2.2 mm (0.087 in)
2. If it exceeds the limit, replace spring.

Pressure

Check valve spring pressure.
Pressure: N (kg, Ib) at height mm (in)
Standard
569.00 - 641.57 (58.02 - 65.42,
127.93 - 144.25) at 30.0 (1.181)
Limit
More than 549.2 (56.0, 123.5) at 30.0 (1.181)
If it exceeds the limit, replace spring.

HYDRAULIC LASH ADJUSTER
1. Check contact and sliding surfaces for wear or scratches.

2. Check diameter of lash adjuster.
Outer diameter:
16.980 - 16.993 mm (0.6685 - 0.6690 in)

3. Check lash adjuster guide inner diameter.
Inner diameter:
17.000 - 17.020 mm (0.6693 - 0.6701 in)
Standard clearance between lash adjuster and
adjuster guide:
0.007 - 0.040 mm (0.0003 - 0.0016 in)
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Rocker arm

l @—‘—smm

,®— Rocker arm
guide

SEM694D

> \ Liquid gasket

2.0 - 3.0 mm
(0.079 -
0.118 in)

SEM368D

connector

Thermostat

housing Water connector

Water pipe

SEM591D

(0.079 - 0.118 in)

Liquid gasket

SEMO086D

Inspection (Cont’d)
ROCKER ARM, SHIM AND ROCKER ARM GUIDE

Check contact and sliding surfaces of rocker arms, shims and
rocker arm guides for wear or scratches.

Assembly

1.
(1

Install water connector.

Before installing water connector, remove all traces of
liquid gasket from mating surface using a scraper.

Also remove traces of liquid gasket from mating surface of
cylinder head.

Apply a continuous bead of liquid gasket to mating surface
of water connector.

Use Genuine Liquid Gasket or equivalent.

Install thermostat housing with water pipe.

Tightening procedure:

Tighten thermostat housing bolt ® to 2 - 5 N-m (0.2 - 0.5
kg-m, 1.4 - 3.6 ft-Ib).

Tighten water pipe bolt © to 16 -21 N-m (1.6 - 2.1 kg-m, 12
- 15 ft-Ib).

Tighten thermostat housing bolt @ to 16 - 21 N-m (1.6 - 2.1
kg-m, 12 - 15 ft-Ib).

Tighten thermostat housing bolt to 16 -21 N'-m (1.6 - 2.1
kg-m, 12 - 15 ft-Ib).

Perform steps (2) through (4) after installing cylinder head
on cylinder block.

Install water outlet.

Before installing water outlet, remove all traces of liquid

gasket from mating surface using a scraper.

Also remove traces of liquid gasket from mating surface of

cylinder head.

Apply a continuous bead of liquid gasket to mating surface

of water outlet. ‘

Use Genuine Liquid Gasket or equivalent.
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Tighten in numerical order. SEM592D

Throttle cr;amber
SEM586D

Identification mark

SEMS595D

Assembly (Cont’d)

4.

Install intake manifold collector to intake manifold.

5. Install intake manifold.
6. Install fuel tube assembly.
Refer to “Injector Removal and Installation” in EF & EC
section.
7. Install exhaust manifold.
8. Install exhaust manifold cover.
9. Install E.G.R. tube.
10. Install throttle chamber with accel-drum unit.
11. Adjust accel-drum unit.
Refer to “ACCEL-DRUM UNIT”.
12. Install valve component parts.
e Install valves, noting their identification marks as indicated
in the table below.
Identification mark
Intake valve 53J
Exhaust valve 64Y
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=

Wide pitch

Narrow pitch

\ 4

Paint mark
Cylinder head side
SEMO085D
SEMO093D
Proper rod t Engine oil

SEM772C

Rocker arm guide
Rocker arm
Shim
Hydraulic
lash adjuster |
L

SEM202D

Rocker arm guide
Vaive collet

Q\Valve spring
retainer
Valve spring

Assembly (Cont’d)

e Always use new valve oil seal.
Refer to OIL SEAL REPLACEMENT.

o Before installing valve oil seal, install valve spring seat.

e Install valve spring (uneven pitch type) with its narrow
pitched side toward cylinder head side (paint mark).

e After installing valve component parts, use plastic hammer
to lightly tap valve stem tip to assure a proper fit.

13. Check hydraulic lash adjusters. -

When rocker arm can be moved at least 1 mm (0.04 in) by
pushing at hydraulic lash adjuster location, it indicates that
there is air in the high pressure chamber.

Noise will be emitted from hydraulic lash adjuster if engine
is started without bleeding air.

(1)

Remove hydraulic lash adjuster and dip in a container filled
with engine oil. While pushing plunger as shown in figure,
lightly push check ball using a thin rod. Air is completely
bled when plunger no longer moves.

Air cannot be bled from this type of lash adjuster by running the
engine.

@)

14. Remove camshafts, rocker arms and shims. For future refer-

- ence, identify each shim with the cylinder it was removed from.

Since the shims are reusable, it may not be necessary to
replace all of the existing shims.

15. Before attempting any measurement, make sure the valve, valve
spring, collet, retainer and rocker arm guide are properly in-
stalled in the head.

¢ Always replace rocker arm guide with a new one.

CAUTION: Install parts in their original positions.

9@ Valve spring seat
Valve oil seal@
J Awm
SEM364D
SMA95-502 ‘91 G20 | oct1990 [SM1E-0P10UO

= Arrow Indicates Amended Information

EM-48




CYLINDER HEAD

J38957-8
" Dial indicator

J38957-2
Collar

Assembly (Cont'd)

16.

17.

Install the J38957-1 gauge plate into the tapped holes at the
cam journals and secure it to the head using two of the hex
bolts supplied with the kit. (The two remaining bolts are spares).

Place the J38957-2 collar on the J38957-8 dial indicator. Make
sure the dished side of the collar is facing ‘up' (toward the dial
indicator). Secure the collar to the dial indicator by tightening

| the set screw in the collar

4 Hex bolts ™
Rocker Valve pair
arm guide
Val Rocker arm
alve Valve Guide
spring spring

retainer

retainer

Valve

(Shimmed) (Not adjustable)

Indicate

18.

19.

20.

Place the indicator and collar over #1 cylinder intake valve,
shim side. Slide the tip of the dial indicator through the access
hole and place it on the end of the valve stem. While resting
the dial indicator collar on the gauge plate, 'zero' the dial
indicator.

Move the dial indicator and collar to the adjacent hole in the
gauge plate and place the tip of the indicator in the center of
the rocker arm guide. Write down the dial indicator reading.
This measured distance between the valve stem end and the
contact surface of the rocker arm guide is the 'T,' dimension.

Match the measured 'T,' dimension (in inches) to the available
shim chart (in millimeters) located in the S.D.S. section of the
appropriate service manual. (The 'T,' dimension is equivalent
to the thickness and size designation of the valve shim). Select
the closest size shim to the measured 'T,' dimension. For ex-
ample, if the measured 'T,' dimension is 0.1154 in. use a 2.925
mm shim. Shims are available in 17 different thicknesses rang-
ing from 2.800 mm (0.110 in.) to 3.200 mm (0.126 in.) and in-
crease in increments of 0.025 mm (0.001 in.). Refer to the NMC
parts fiche for appropriate part numbers.

Repeat this procedure on the remaining cylinders.

: T, =2.800 mm
Shim (0.1102 in)
21.
SMAQ5-503 | '91 G20 | Oct1990 [SM1E-0P10UO

= Arrow Indicates Amended Information
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Installation

e This installation is the same procedure as those for timing
chain. Refer to “Installation” in “TIMING CHAIN".
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ENGINE REMOVAL

[O] 43 - 55 ' @\Ha-”

(44 - 56,32 - 41) [C] 49 - 59 B o 16-22)
(5.0 - 6.0, 36 - 43)

55
(44 - 56, 32 - 41)

Q)43 - 55

(44 - 56, 32 - 41)

64 - 74

2 (6.5 - 7.5, 47 - 54) y-
64-74 : .

ch(6.5-7.5, 47-54)/@’/ : %Hn-zs

(6278 J @22 - 30, 16 - 22)

(6.3 - 8.0, 46 - 58)

DOles - 74 f/
(65-175,47 - 54)/ O e2- 78

(6:3 - 80, 46 - 58)

[C) 49 - 59

(5.0 - 6.0, 36 - 43)

[O) 77 - 98 (7.9 - 100, 57 - 72)

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

SEM687D
(@ Rear engine slinger (@ Rear insulator @ Front engine slinger
@ Front engine mounting (® Center member Rear engine mounting
(Fluid type) (® Mounting bracket (Fluid type)

® Mounting bracket
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ENGINE REMOVAL

\IA~ 7
Front engine mounting

SEMO054D

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. Be sure to hoist engine and transaxle in a safe manner.

g. 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.

Removal

1. Remove engine under cover and hood.

2. Drain coolant from both cylinder block, and radiator.

3. Drain engine oil from drain plug of oil pan.

4. Remove vacuum hoses, fuel hoses, wires, harness and
connectors and so on.

5. Remove exhaust tubes, ball joints and drive shafts.

6. Remove radiator and fans.

7. Remove drive belts.

8. Remove alternator, compressor and power steering oil
pump from engine.

9. Set a suitable transmission jack under transaxle. Hoist

engine with engine slinger.

10. Remove center member.

11. Remove engine mounting bolts from both sides and then

slowly lower transmission jack.
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ENGINE REMOVAL
Removal (Cont’d)

Rear engine mounting

12. Remove engine with transaxle as shown.

SEMO055D

Installation

1. Install engine mounting bracket and fixing bolts.

Be sure that insulators are correctly positioned on the brackets.

2. Carefully lower the engine onto engine mounting insula-
tors.

Rubber seat

A

CenterB ! ' -

V
A=8B I o
Insulator

SEM312D
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ENGINE REMOVAL
Installation (Cont’d)

When installing the engine, adjust the height of the engine
mounting as shown. (For M/T)
3. Installation is in the reverse order of removal.

SEM178D
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CYLINDER BLOCK

@EPQP® PV

(0.64 - 0.85,

(0.65 - 0.76,
47 -55).

[G)16 - 19 |
(16 - 19,12 - 14— 8

@

(0.65 - 0.76\

y

[O1.9-25

(0.19 - 0.25, 1.4 - 1.8)

W)

M 64 -75
(0.65 - 0.76, 4.7 - 5.5)\®¢
[C) 29 - 39
(3.0 - 4.0,
22 - 29),\@\
6.4 -75
IOJ_ : Nem (kg-m, ft-Ib) (0.65 - 0.76,
: Apply liquid gasket. 47 - 5.5)
Rear oil seal retainer @) Piston rings @ Steel oil pan
Cylinder block @ Piston @) Baffle plate
Water pump @ Piston pin @) Side gallery baffle plate
Power steering oil pump adjust- @ Connecting rod @) Main bearing beam
ing bar @ Connecting rod bearing @) Main bearing cap
Front cover with oil pump @ Baffle plate @ Flywheel or drive plate
Oil strainer @® Aluminum oil pan @ Rear plate
Thrust bearing @ Rear cover plate @ Main bearing
Crankshaft Drain plug

Connecting rod bushing
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Piston heater

SEM877B

Loosen in numerical order.
SEMO007D

SEM149B

CAUTION:

When installing sliding parts such as bearings and pistons,
be sure to apply new 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.

Remove engine.
Refer to “"ENGINE REMOVAL".

2. Remove cylinder head.

Refer to “Removal” in “TIMING CHAIN"".

3. Remove oil pan.

Refer to ““Removal” in “OIL PAN".

4. Remove timing chain.

Refer to ““‘Removal’” in “TIMING CHAIN".

5. Remove pistons with connecting rod.

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.

6. Remove rear oil seal retainer.

7. Remove bearing beam, 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’’:
21.987 - 21.999 mm (0.8656 - 0.8661 in)
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Micrometer

SEM821B|.

N.G.
Feeler
gauge % O.K.

Feeler gauge
Ring

SEMO024A

Piston
Press-fit

Measuring
point

SEM822B

Feeler gauge

SEM150B

Inspection (Cont’d)

2. Measure outer diameter of piston pin “Dp’’.
Standard diameter “Dp’’:
21.989 - 22.001 mm (0.8657 - 0.8662 in)
3. Calculate piston pin clearance.
dp - Dp = -0.004 to 0 mm (-0.0002 to 0 in)
If it exceeds the above value, replace piston assembly with
pin.

PISTON RING SIDE CLEARANCE
Side clearance:
Top ring
0.045 - 0.080 mm (0.0018 - 0.0031 in)
2nd ring
0.030 - 0.065 mm (0.0012 - 0.0026 in)
Max. limit of side clearance:
0.2 mm (0.008 in)
If out of specification, replace piston and/or piston ring assem-
bly.

PISTON RING END GAP
End gap:
Top ring ‘
0.20 - 0.30 mm (0.0079 - 0.0118 in)
2nd ring
0.35 - 0.50 mm (0.0138 - 0.0197 in)
Oil ring
0.20 - 0.60 mm (0.0079 - 0.0236 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 cylinder 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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Straightedge

)

SEM123C

211.25 - 211.35 mm
(8.3169 - 8.3208 in)

D

(o)

SEMO008D

SEMO009D

Q Unit: mm (in)
O

SEMO010D

Inspection (Cont’d)
CYLINDER BLOCK DISTORTION AND WEAR

1. Clean upper face of cylinder block and measure the distor-
tion.
Standard:
Less than 0.03 mm (0.0012 in)
Limit:
0.10 mm (0.0039 in)
2. If out of specification, resurface it.
The resurfacing limit is determined by cylinder head resur-
facing in 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)
Nominal cylinder block height
from crankshaft center:
211.25 - 211.35 mm (8.3169 - 8.3208 in)
3. If necessary, replace cylinder block.

PISTON-TO-BORE CLEARANCE

1. Using a bore gauge, measure cylinder bore for wear,
out-of-round and taper.
Standard inner diameter:
86.000 - 86.030 mm (3.3858 - 3.3870 in)
Wear limit:
0.20 mm (0.0079 in)
Out-of-round limit:
0.015 mm (0.0006 in)
Taper limit:
0.010 mm (0.0004 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.

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.
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SEM012D

Taper: A—B
Out-of-round: X — Y

SEM316A

"
SEM434

Inspection (Cont’d)

3.

4,

5.

Measure piston skirt diameter.
Piston diameter “A”’:
Refer to S.D.S. :
Measuring point “a’’ (Distance from the bottom):
11.0 mm (0.433 in)
Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B’’:
0.010 - 0.030 mm (0.0004 - 0.0012 in)
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 calculation:
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)

3. Measure crankshaft runout.

Runout (Total indicator reading):
Less than 0.05 mm (0.0020 in)

EM-59



CYLINDER BLOCK
Inspection (Cont’d)

44 #5 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)

%%ﬁ’@%w

Oil hole
#
1
Engine front%ﬁ

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

SEM685D|

2. Install main bearing cap and main bearing beam to cylinder
block.

Tighten all bolts in correct order in two or three stages.
3. Measure inner diameter ‘A" of each main bearing.

SEM100D

4. Measure outer diameter “‘Dm’ of each crankshaft main
journal.
5. Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard: 0.004 - 0.022 mm (0.0002 - 0.0009 in)
Limit: 0.050 mm (0.0020 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.
SEM944C
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.
SEM964
8. If crankshaft is reused, measure main bearing clearances
NM ain journal grade number and select thickness of main bearings.
~—~<( If crankshaft is replaced with a new one, it is necessary to
o N No. § select thickness of main bearings as follows:

No. 1 77> a. Grade number of each cylinder block main journal is

>
% @ @ punched on the respective cylinder block.

U)o © / o

AN

SEM313D
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CYLINDER BLOCK

Inspection (Cont’d)

b. Grade number of each crankshaft main journal is punched

Type | Main journal grade number
' No. § on the respective crankshaft.
0.
Pin journal ><
grade number
No. 1 grade n No. 4
Crankshaft
front view SEM013D
Type Il _ c. Select main bearing with suitable thickness according to

Main journal grade number the following table

journal . .
No.Sjoumal | How to select main bearings

(Identification mark and color)
A\ /
‘ :/ Main
journal
Crank- grade
shaft number 0 1 2 3
Crankghaft I journal
front view
SEM203D grade
number
3
0 1 2
0 (D, Yel-
(A, Black) | (B, Brown) | (C, Green) low)
3
1 2 4
1 (D, Yel-
(B, Brown) | (C, Green) low) (E, Blue)
3
2 4 5
2 (D, Yel- :
(C, Green) low) (E, Blue) (F, Pink)
3 6
4 5
3 (D, Yel- . (G, No
low) (E, Blue) (F, Pink) color)
For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number = 1 + 2

3 (D, Yellow)

Connecting rod bearing (Big end)

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

Tighten bolts to the specified torque.

3. Measure inner diameter “‘C”’ of each bearing.

7\ )

SEM153B
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CYLINDER BLOCK

Inspection (Cont’d)
4. Measure outer diameter “Dp”’ of each crankshaft pin jour-
nal.
5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C — Dp
Standard:
0.020 - 0.045 mm (0.0008 - 0.0018 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
SEMO45C bearing, grind crankshaft journal and use undersized bear-
ing. : .
Refer to step 7 of “"BEARING CLEARANCE — Main
bearing’’.

TyPe | \tain journal grade number 8. If crankshaft is replaced with a new one, select connecting
No. 5 rod bearing according to the following table.
0. . .
Connecting rod bearing grade number:
in j . Connecting rod bearing grade
;rlgd]:ur:\:]::be{// Crank pin grade number gnumber 99
No. 1 No. 4
& : o
1 1
Crankshaft 2 2
front view SEMO013D
Type Il
No. 3 No. 4 cylinder Identification color:
No. 1 ' Grade 0 Grade 0; No color
' Grade 1 Grade 1; Black
e Grade 2 Grade 2; Brown
Pin journal

Crankshaft

rear view SEM204D

Method B (Using plastigage)
CAUTION:

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

e 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.

EM142
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CYLINDER BLOCK

Inspection (Cont’d)

CONNECTING ROD BUSHING CLEARANCE (Small end)
1. Measure inner diameter ““C’’ of bushing.

SEM151B

Measure outer diameter ‘Dp’’ of piston pin.
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.

© P

Micrometer

SEM903A

REPLACEMENT OF CONNECTING ROD BUSHING (Smaill

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:
0.005 - 0.017 mm (0.0002 - 0.0007 in)

SEMO062A

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):
Flywheel (M/T model)
Less than 0.10 mm (0.0039 in)
Drive plate (A/T model)
Less than 0.20 mm (0.0079 in)

SEM929A
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CYLINDER BLOCK

SEM166B
Front mark :::::;;?rade
Oil hole
Engine
front
! Cylinder
number
SEM946C
Upper side
/ Top
Punchmark side
N [ 2nd
D LSS
1
) Oil
SEM601D
Oil ring . ® Top ring
expander ® Oil ring
& % . upper rail
Front f

« N
.% f'onring

2nd ring lower rail
SEM160B

lar'y

Engine front%j

SEM685D

Assembly

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

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.

o After assembly,
smoothly.

make sure connecting rod swings

3. Set piston rings as shown.

CAUTION:

e When piston rings are not replaced, make sure that piston
rings are mounted in their original positions.

e When piston rings are being replaced and no punchmark is
present, piston rings can be mounted with either side up.

CRANKSHAFT

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

e Confirm that correct main bearings are used. Refer to
“Inspection” of this section.
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CYLINDER BLOCK
Assembly (Cont’d)

2. Install crankshaft, main bearing caps and beam 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 Tightening procedure

1) Tighten bolts to 32 to 38 N-m (3.3 to 3.9 kg-m, 24 to 28 ft-Ib).

2) Turn bolts 45 to 50 degrees clockwise or if angle wrench is
not available, tighten bolts to 73 to 82 N-m (7.4 to 8.4 kg-m,
54 to 61 ft-Ib).

SEMO1SD| ¢  After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand. -

Tighten in numerical order.

3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.10 - 0.26 mm (0.0039 - 0.0102 in)
Limit
0.30 mm (0.0118 in)
If beyond the limit, replace thrust bearings with new ones.

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

e Confirm that correct bearings are used. Refer to
“Inspection”.

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

SEM1598B

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 0o

EMO03470000 (J8037)
or suitable tool
I SEMO099D
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CYLINDER BLOCK

N

SEMO016D

SEM218D

Liquid
gasket

2.0 - 3.0 mm
((0.079 .

SEM219D

Assembly (Cont’d)

b.

Install connecting rod caps.
Tighten connecting rod cap nuts to the specified torque.
Tightening procedure:
1) Tighten nuts 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 or if an-
gle wrench is not available, tighten nuts to 38
to 44 N-m (3.9 to 4.5 kg-m, 28 to 33 ft-Ib).

Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.50 mm (0.0197 in)
If beyond the limit, replace connecting rod and/or crank-
shaft.

Install rear oil seal retainer.

Before installing rear oil seal retainer, remove all traces of
liquid gasket from mating surface using a scraper.

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

Apply a continuous bead of liquid gasket to mating surface
of rear oil seal retainer.
Use Genuine Liquid Gasket or equivalent.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Cylinder arrangement
Displacement cm?® (cu in)
Bore and stroke mm (in)
Valve arrangement
Firing order
Number of piston rings
Compression
Qil
Number of main bearings

Compression ratio

In-line 4

1,998 (121.92)

86 x 86 (3.39 x 3.39)

D.O.H.C.
1-3-4-2

9.5

COMPRESSION PRESSURE

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

Standard

Minimum

Differential limit between

cylinders

Compression pressure

1,226 (12.5, 178)
1,030 (10.5, 149)

98 (1.0, 14)
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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 T
. . Less than po—
Head surface distortion 0.03 (0.0012) 0.1 (0.004)
a
H [ d
F L
SEM188
Nominal cylinder head height: Valve head diameter “D’’
H = 136.9 - 137.1 (5.390 - 5.398)
Intake 34.0 - 34.2 (1.339 - 1.346)
SEMSS6C Exhaust 30.0 - 30.2 (1.181 - 1.189)
Valve length “L”
Intake 101.19 - 101.61
(3.9839 - 4.0004)
102.11 - 102.53
Exhaust (4.0201 - 4.0366)
Valve stem diameter ““d”’
Intake 5.965 - 5.980 (0.2348 - 0.2354)
Exhaust 5.945 - 5.960 (0.2341 - 0.2346)
Valve seat angle “o”
Intake
45°15’ - 45°45’
Exhaust

Valve margin “T"

Intake 1.1 (0.043)
Exhaust 1.3 (0.051)
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)

EM-68



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

Valve spring

Inspection and Adjustment (Cont’d)

Free height mm (in)

49.36 (1.9433)

Pressure
N (kg, Ib) at height mm (in)

569.00 - 641.57

Standard (58.02 - 65.42, 127.93 - 144.25)
at 30.0 (1.181)
Limit 549.2 (56.0, 123.5)

at 30.0 (1.181)

Out-of-square mm (in)

Less than 2.2 (0.087)

Hydraulic lash adjuster (H.L.A.)

Unit: mm (in)

H.L.A. outer diameter

16.980 - 16.993
(0.6685 - 0.6690)

H.L.A. guide inner diameter

17.000 - 17.020
(0.6693 - 0.6701)

Clearance between H.L.A. and H.L.A.

guide

0.007 - 0.040
(0.0003 - 0.0016)

Valve guide

Unit: mm (in)
SEMO083D
Standard Service
Valve guide
Intake 10.023 - 10.034 10.223 - 10.234
Outer (0.3946 - 0.3950) | (0.4025 - 0.4029)
diameter gy 10.023 - 10.034 10.223 - 10.234
haust | (0.3946 - 0.3950) | (0.4025 - 0.4029)
Valve guide
Inner di-  Intake 6.000 - 6.018 (0.2362 - 0.2369)
ameter
(Finished ~ Ex- 6.000 - 6.018 (0.2362 - 0.2369)
size) haust
‘ Intak 9.975 - 9.996 10.175 - 10.196
Cylinder head € | (03927 - 0.3935) | (0.4006 - 0.4014)
valve guide
hole diameter  EX- 9.975 - 9.996 10.175 - 10.196
haust | (0.3927 - 0.3935) | (0.4006 - 0.4014)

Interference fit of valve

0.027 - 0.059 (0.0011 - 0.0023)

guide
Standard Limit
0.020 - 0.053
Intake 0.1 (0.004
Stem to guide (0.0008 - 0.0021) (0-004)
clearance  Ex- 0.040 - 0.073
haust | (0.0016 - 0.0029) 0.1 (0.004)

Valve deflection limit

0.2 (0.008)

Projection length “‘L”’

14.0 - 14.2 (0.551 - 0.559)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

Valve seat
Unit: mm (in)
Cylinder head
INTAKE EXHAUST
Z
// % %
)
H H
- D D
Y %
2 - %, i
Standard Standard
1
h h
*29.35 - 2065 |
(1.1555 - 1.1673)!
Y
(e— *31.4 - 31.6 (1.236 - 1.244) ‘ *26.8 - 27.0 (1.055 - 1.063)
044053! - 45007! a44053! - 45007'
*33.6 - 338 vEno *29.4 - 29.6 (1.157 - 1.165)
*50° d (1.323 - 1.331) 50
Contacting width W): 14-17 Contacting width (W): 1.7 - 2.0 (0.067 - 0.079)
(0.055 - 0.067)
|
. |
Oversize

L'31.4 - 316 (1.236 - 1.244)
*44°53' - 45°07' !

*336-338 |
d  (1.323 - 1.331)
Contacting width (W): 1.4 - 1.7

Oversize

L_ *26.8 - 27.0 (1.055 - 1.063)

*44°53' - 45°07' .
*29.4 - 296 (1.157 - 1.165)
d

Contacting width (W): 1.7 - 2.0 (0.067 - 0.079)

(0.055 - 0.067) .. Machining data SEMB51D
Standard Service
In. 35.000 - 35.016 (1.3780 - 1.3786) 35.500 - 35.516 (1.3976 - 1.3983)
Cylinder head seat recess diameter (D)
Ex. 31.000 - 31.016 (1.2205 - 1.2211) 31.500 - 31.516 (1.2402 - 1.2408)
In. 0.064 - 0.096 (0.0025 - 0.0038)
Valve seat interference fit
Ex. 0.064 - 0.096 (0.0025 - 0.0038)
In. 35.080 - 35.096 (1.3811 - 1.3817) 35.580 - 35.596 (1.4008 - 1.4014)
Valve seat outer diameter (d)
Ex. 31.080 - 31.096 (1.2236 - 1.2242) 31.580 - 31.596 (1.2433 - 1.2439)
In. 6.25 (0.2461)
Depth (H)
Ex. 6.25 (0.2461)
Height (h) 6.2 - 6.3 (0.244 - 0.248) 5.4 - 5.5 (0.213 - 0.217)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

Valve clearance adjustment
Unit: mm (in) -
Rocker arm
Valve clearance guide
intake 0 (0) 1
Exhaust 0 (0) 0
Valve clearance
Adjustment valve limit —-0.025 (-0.0010) =
(M- (Ty = , [(T) = (T,)] = 0.025 (0.0010) Valve
SEMO095D
Available shim
Thickness mm (in) Identification mark
28
2.800 (0.1102) 00
28
2.825 (0.1112) 25
Indicate
28 . T = 2.800 mm
2.850 (0.1122) 50 Shim (01102 in)
28
2.875 (0.1132) 75 SEMO096D
29
2.900 (0.1142) 00
29
2.925 (0.1152) o5
29
2.950 (0.1161) 50
29
2.975 (0.1171) 7
30
3.000 (0.1181) 00
30
3.025 (0.1191) o5
30
3.050 (0.1201) 50
30
3.075 (0.1211) 75
31
3.100 (0.1220) 00
31
3.125 (0.1230) 25
31
3.150 (0.1240) 50
31
3.175 (0.1250) 75
32
3.200 (0.1260) 00
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

CAMSHAFT AND CAMSHAFT BEARING

CYLINDER BLOCK

Unit: mm (in) Unit: mm (in)
Standard Limit
Camshaft journal to 0.045 - 0.086
bearing clearance (0.0018 - 0.0034) 0.12 (0.0047) s
v o
Inner diameter of cam-  28.000 - 28.021 _ <8
shaft bearing (1.1024 - 1.1032) &
! I
Outer diameter of 27.935 - 27.955 _ 83 o
camshaft journal (1.0998 - 1.10086) e /‘v
Camshaft runout Less than
[T..R*] 0.02 (0.0008) 0.1(0.004) /] e
Camshaft sprocket Less than . Jv/ 2
runout [T.L.R.*] 0.25 (0.0098)
0.055 - 0.139 SEMO08D
Camshaft end play (0.0022 - 0.0055) 0.20 (0.0079) v
83 -+
dg X
- &
- T )
A S B
(9]
g
O}
o
EM671
Cam height “A” SEM686D
ntake 38.408 - 38.598 Surface flatness
(1.5121 - 1.5196) Standard Less than 0.03 (0.0012)
Exhaust 37.920 - 38.110 Limit 0.10 (0.0039)
14929 - 1.5004
(1.4929 - 1.5004) Cylinder bore
Wgar limit of cam 0.2 (0.008) Inner diameter
height
Valve lift Standard
Intake 10.0 (0.394) Grade No. 1 86.000 - 86.010 (3.3858 - 3.3862)
Exhaust 9.2 (0.362) Grade No. 2 86.010 - 86.020 (3.3862 - 3.3866)
“Total indicator reading Grade No. 3 86.020 - 86.030 (3.3866 - 3.3870)
Wear limit 0.20 (0.0079)

Out-of-round (X - Y)

Less than 0.015 (0.0006)

Taper (A-B - C)

Less than 0.010 (0.0004)

Difference in inner di-
ameter between cylin-
ders

Limit

Less than 0.05 (0.0020)

Main journal inner
diameter

Grade No. 0
Grade No. 1
Grade No. 2
Grade No. 3

58.944 - 58.950 (2.3206 - 2.3209)
58.950 - 58.956 (2.3209 - 2.3211)
58.956 - 58.962 (2.3211 - 2.3213)
58.962 - 58.968 (2.3213 - 2.3216)

EM120

Unit: degree

f

240° 55° 3 57°

EM-72



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

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

Available piston

Unit: mm (in)

Unit: mm (in) Side clearance
Top
L ] 0.045 - 0.080
= =] Standard (0.0018 - 0.0031)
| ) ool
Limit 0.2 (0.008)
2nd
0.030 - 0.065
= Standard (0.0012 - 0.0026)
Limit 0.2 (0.008) -
a
Ring gap
Top
Standard 0.20 - 0.30 (0.0079 - 0.0118)
Limit 1.0 (0.039)
2nd
SEM750C
Standard 0.35 - 0.50 (0.0138 - 0.0197)
Piston skirt diameter “A” Limit 1.0 (0.039)
Standard X
Qil
Grade No. 1 85.980 - 85.990 (3.3850 - 3.3854) Standard 0.20 - 0.60 (0.0078 - 0.0236)
Grade No. 2 85.990 - 86.000 (3.3854 - 3.3858) Limit 10 (0.039)
Grade No. 3 86.000 - 86.010 (3.3858 - 3.3862)
0.20 (0.0079) over-  g¢ 154 _ 86210 (3.3929 - 3.3941)
size (Service) Pi .
i
“a” dimension 11.0 (0.433) ston pin Unit (i)
nit: mm (In
P'St°'|‘ clearance to cylin- 0.010 - 0.030 (0.0004 - 0.0012)
der block Piston pin outer diameter 21.989 - 22.001 (0.8657 - 0.8662)
Piston pin hole diameter 21.987 - 21.999 (0.8656 - 0.8661)

Interference fit of piston pin

to piston 0 - 0.004 (0 - 0.0002)

Piston pin to connecting
rod bushing clearance

Standard 0.005 - 0.017 (0.0002 - 0.0007)
Limit 0.023 (0.0009)

* Values measured at ambient temperature of 20°C (68°F)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

Unit: mm (in)

“Dm”

54.974 - 54.980 (2.1643 - 2.1646)
54.968 - 54.974 (2.1641 - 2.1643)
54.962 - 54.968 (2.1639 - 2.1641)
54.956 - 54.962 (2.1636 - 2.1639)

CONNECTING ROD CRANKSHAFT
Unit: mm (in)

Center distance 136.30 (5.3661) Main journal dia.

Bend, torsion [per 100 Grade No. 0

(3.94)] Grade No. 1
Limit 0.15 (0.0059) Grade No. 2

Torsion [per 100 (3.94)] Grade No. 3
Limit 0.3 (0.0012)

Connecting rod small end
inner diameter

24.980 - 25.000 (0.9835 - 0.9843)

Grade No. 0

Piston pin bushing inner
diameter*

22.000 - 22.012 (0.8661 - 0.8666)

Grade No. 1
Grade No. 2

Pin journal dia. “Dp”

47.968 - 47.974 (1.8885 - 1.8887)
47.962 - 47.968 (1.8883 - 1.8885)
47.956 - 47.962 (1.8880 - 1.8883)

Connecting rod big end
inner diameter

51.000 - 51.013 (2.0079 - 2.0084)

Center distance ‘“‘r

"’ 47.2 (1.858)

Side clearance

Out-of-round (X - Y)

Standard Less than 0.005 (0.0002)
Standard 0.20 - 0.35 (0.0079 - 0.0138) Taver (A B)
Limit 5 (0.
‘m 05 (0.020) Standard Less than 0.005 (0.0002)

*After installing in connecting rod

Runout [T.I.LR.]
Standard

Less than 0.025 (0.0010)

Limit

Less than 0.05 (0.0020)

Free end play

Standard

0.10 - 0.26 (0.0039 - 0.0102)

Limit

0.30 (0.0118)

O

Dm

pum—

S

Out-of-round

Taper

r
6
-

Dp

SEM954C
X-Y
A-B

EM715

EM-74



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

AVAILABLE MAIN BEARING

Inspection and Adjustment (Cont’d)
AVAILABLE CONNECTING ROD BEARING

Oil hole #3

Connecting rod bearing
Standard size

Unit: mm (in)

2 .
# % Grade Thickness “T" Width W Identification
#1 % number color (mark)
: ):J 1.500 - 1.503
% % 0 (0.0591 - 0.0592) No color (A)
: I) 1.503 - 1.506 16.9 - 17.1
e % 1 (0.0592 - 0.0593) | (0.665 - 0.673) Black (B)
Engine front 1.506 - 1.500 .
SEMB8SD 2 (0.0593 - 0.0594) Brown (C)
. . Undersize
Main bearing (Standard) Unit: mm (in)
Unit: mm (in) .
Undersize Thickness "'T" C;?:;g;:f’?;g}?l
Grade Thickness “T" Width “W" Identification
number color (mark) 1.541 - 1.549
0.08 (0.0031)
(0.0607 - 0.0610)
0 1.977 - 1.980 Black (A) : Grind hat b
(0.0778 - 0.0780) 1.561 - 1.569 Grind so that bear-
0.12 (0.0047) ing clearance is the
(0.0615 - 0.0618) ”
1 1.980 - 1.983 Brown (B) specified value.
(0.0780 - 0.0781) 1.626 - 1.634
0.25 (0.0098)
(0.0640 - 0.0643)
2 1.983 - 1.986 Green (C)
(0.0781 - 0.0782)
1.986 - 1.989 18.9 - 19.1
3 Yellow (D)
(0.0782 - 0.0783) (0.744 - 0.752) Bea"ng clearance
1.989 - 1.992 Unit: mm (in)
4 (0.0783 - 0.0784) Blue (E)
Main bearing clearance
5 1.992 - 1.995 Pink (F
(0.0784 - 0.0785) ink (F) Standard 0.004 - 0.022 (0.0002 - 0.0009)
- Limit 0.05 (0.0020
o | i ow
©. o ) Connecting rod bearing clearance

Main bearing (Undersize)

Unit: mm (in)

Standard

Limit

0.020 - 0.045 (0.0008 - 0.0018)

0.09 (0.0035)

Undersize Thickness T Main journal
diameter “‘Dm
2109 - 2.117 Grind so that bear-

0.25 (0.0098)

(0.0830 - 0.0833)

ing clearance is the
specified value.

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Camshaft sprocket runout limit

[T.IR]

Flywheel runout limit [T.1.R.]

Drive plate runout limit [T.I.R.]

0.25 (0.0098)

0.1 (0.004)
0.2 (0.008)
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PRECAUTION

Groove

Bolt hole

Inner
side

SEM371C

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 4.0 to 5.0 mm (0.157 to 0.197 in)
wide (for oil pan).

- @ 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.)
Tool name

Description

ST25051001
(J25695-1)
Oil pressure gauge

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

Hose

WS39930000 Pressing the tube of liquid

« =)

Tube presser

gasket

EG17650301

« — )
Radiator cap tester
adapter

Adapting radiator cap tester
to radiator filler neck

LC-3



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

4mm Return
C‘:: Feed

Oil filter

Oil filter
bracket

Oil pump

Oil strainer SLC540A
h : OQil gallery
{— : Oil passage
<—-— : By-pass passage
<+—— : To oil pan
QOil pan l«
- - ]
Cotem |t
(Built into oil pump cover)
. Z T
- - ]
Qil filter Relief valve
- - ]
Main gallery Chain tensioner J——
JL Cylinder head oil
<———'1 Connecting rod bearing ‘ gallery
ﬂ 11
| Connecting rod l il QL iL
Camshaft Camshaft Hydraulic lash
surface journal adjuster
Piston and cylinder
SLC489A

LC-4




ENGINE LUBRICATION SYSTEM

\M\J\J/QD\

SLC518A

ST25051001

ST25052000

R
(J25695-2). = gLcs00m

- Qil Pressure Check

WARNING: _
e 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.
1. Check oil level.
2. Remove oil pressure switch.
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 pressure
rpm kPa (kg/cm?, psi)
Idle speed More than 78 (0.8, 11)
3,200 314 - 392 (3.2 - 4.0, 46 - 57)

If difference is extreme, check oil passage and oil pump for oil
leaks.

6.

Install oil pressure switch with sealant.

Oil Pump
REMOVAL

o=

Remove drive belts. o
Remove cylinder head. (Refer to EM section.)
Remove oil pans. (Refer to EM section.) -
Remove oil strainer and baffle plate.

Remove front cover assembly.

LC-5



ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)
DISASSEMBLY AND ASSEMBLY

[ 37-50

(0.38 - 0.51, 2.7 - 3.7)

[Oea-75

(0.65 - 0.76, 4.7 - 5.5)

64-75
(0.65 - 0.76, 4.7 - 5.5)

[C)16 - 19 (1.6 - 1.9, 12 - 14)

[C) 39 - 69 (4.0 - 7.0, 29 - 51)

[O): Nem (kg-m, ft-Ib)

@® Oil pump cover ® Regulator valve (©® Regulator valve set

@ Front cover ® Spring @ Oil strainer

® Inner gear @ Washer

@ Outer gear Plug : : SLC555A

e Always replace oil seal and O-ring with new ones.

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

e Be sure that O-rings are properly fitted.

INSTALLATION

e Before installing front cover assembly, remove all traces of
liquid gasket from mating surface using a scraper.

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

SLC491A

1. Apply a continuous bead of liquid gasket to mating surface
of front cover assembly.

e Use Genuine Liquid Gasket or equivalent.

2.0 - 3.0 mm (0.079 - 0.118 in) 2. Installation is the reverse order of removal.

Liquid gasket

Never .apply liquid
gasket to this groove.

SLC492A

LC-6



ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)

Feeler gauge

SLC494A SLC495A

SLC450A

Spring
Regulator
valve

Cap

SLC295

INSPECTION

Using a feeler gauge, check the following clearances:
Unit: mm (in)

Body to outer gear clearance () 0.114 - 0.200 (0.0045 - 0.0079)
Inner gear to outer gear tip clearance @ Below 0.18 (0.0071)
Body to inner gear clearance (3 0.05 - 0.09 (0.0020 - 0.0035)
Body to outer gear clearance (@ 0.05 - 0.11 (0.0020 - 0.0043)

Inner gear to brazed portion of housing

0.045 - 0.091 (0.0018 - 0.0036
clearance (® 045 - 0.091 (0.0018 - 0.0036)

e lf the tip clearance (2 ) exceeds the limit, replace gear set.
e If body to gear clearances (1D, @, @, ®) exceed the
limit, replace front cover assembly.

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

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

3. Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

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

LC-7



ENGINE LUBRICATION SYSTEM

Qil pump cover

/

Regulator valve

A

SLC451A

Qil filter
bracket

% Oil pressure
‘A relief valve
2

assembly

@\[Uj 59 - 69 N-m

(6 - 7 kg-m, 43 - 51 ft-lb)
S

LC403A

Oil Pump (Cont’d)

4. Check regulator valve to oil pump cover clearance.
Clearance:
® :0.040 - 0.097 mm (0.0016 - 0.0038 in)
If it exceeds the limit, replace oil pump cover.

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and
breaks. If damaged, replace oil filter bracket assembly.

LC-8



ENGINE COOLING SYSTEM

Cooling Circuit

h Cooling circuit in
cylinder head

C‘:l Cooling circuit in
cylinder block

—«— Cooling circuit in
radiator and water gallery

Water pump

outlet

Radiator

SLC541A
4B : Thermostat open
<3 : Thermostat closed
R ——
:)] Thermostat J
Thermostat housingJ
]
[ Water pump ~| Iﬂrottle chamber l
Cylinder block I [ Air regulator J | Heater
Water outlet Cylinder head j[
SLC522A

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 and
then turn the cap all the way off.

LC-9



ENGINE COOLING SYSTEM

Cooling System Inspection

CHECKING HOSES

Check water hoses for proper attachment, leaks, cracks, dam-
age, loose connections, chafing and deterioration.

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

Pull the negative pressure valve to open it.
Check that it closes completely when released.

— SMA967B

te a tester.
R - Testing pressure:

// CHECKING COOLING SYSTEM FOR LEAKS
g m To check for leakage, apply pressure to the cooling system with
Hose adapteri’
D 157 kPa (1.6 kg/cm?, 23 psi)
CAUTION:
Higher than the specified pressure may cause radiator damage.

Water Pump

REMOVAL
1. Drain coolant from radiator.

\ SLC545A

LC-10



ENGINE COOLING SYSTEM
Water Pump (Cont’d)

Y

Remove

/O<
SLCS:

44A
\ 2. Remove cylinder block drain plug located at left front of
e gﬁ
s - 12 N-m3| |

cylinder block and drain coolant.
(0.8 - 1.2 kg-m,—____

©
5.8 - 8.7 ft-Ib) | (

( — Oil level gauge guide .~
—

é\-:g T T "\ sicss7a

o 3. Remove drive belts.
Vi
B Liqua 4. Remove water pump.
CAUTION:

o When removing water pump assembly, be careful not to get
coolant on drive belt.
e Water pump cannot be disassembled and should be re-
placed as a unit.
e After installing water pump, connect hose and clamp se-
[0 16 - 21 Nem @@/ curely, then check for leaks using radiator cap tester.
(1.6 - 2.1 kg-m, Water pump
12 - 15 ft-lb) SLC556A

INSPECTION

1. Check for badly rusted or corroded body assembly.
2. Check for rough operation due to excessive end play.

SLC408C

INSTALLATION

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

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

SLC433A

LC-11



ENGINE COOLING SYSTEM

Water Pump (Cont’d)

2. Apply a continuous bead of liquid gasket to mating surface
Liquid gasket of water pump. V .
e Use Genuine Liquid Gasket or equivalent.

2.0 - 3.0 mm
(0.079 - 0.118 in)

SLC434A
Thermostat
O] 16 - 21
] (1.6 - 21,12 - 15)
6.3 - 8.3
Air relief plug (0.64 - 0.85, 4.6 - 6.1) |
e3-83
(0.64 - 0.85, 4.6 - 6.1)

Thermostat housing

Thermostat
[0 16 - 21
(1.6 - 2.1,
Water inlet 12 - 15)
Liquid gasket Liquid
gasket

2.0 - 3.0 mm

(0.079 - 0.118 in)
2.0 - 3.0 mm
(0.079 - 0.118 in)

O

© N kg-m, ft-lb
M N-m (kg ) SLC552A

REMOVAL AND INSTALLATION

1. Drain engine coolant.
2. Remove lower radiator hose.
3. Remove water inlet, then take out thermostat.

LC-12




ENGINE COOLING SYSTEM

Jiggle valve

SLC767

SLC343

(0.079 - 0.118 in)

Liquid gasket

SEMO086D

Thermostat (Cont’d)

4. |Install thermostat with jiggle valve or air bleeder facing
upward.

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

e Be careful not to spill coolant over engine compartment.
Use a rag to absorb coolant.

INSPECTION

1. Check for valve seating condition at ordinary temperatures.
It should seat tightly.
2. Check valve opening temperature and maximum valve lift.

°C (°F)
mm/°C (in/°F)

Valve opening temperature 76.5 (170)

8/90 (0.31/194)

Max. valve lift

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

Water outlet

INSPECTION

Visually inspect for water leaks. If there is leakage, apply liquid
gasket.

INSTALLATION

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

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

2. Apply a continuous bead of liquid gasket to mating surface
of water outlet.

e Use Genuine Liquid Gasket or equivalent.

LC-13



ENGINE COOLING SYSTEM

Radiator
DISASSEMBLY AND ASSEMBLY

(D Radiator filler cap
@ Upper radiator hose
® Radiator drain plug

@ Oil cooler hoses (A/T models) @ Radiator shroud
(® Radiator fan
(® Lower radiator hose ® Reservoir tank SLC490A

Radiator fan motor

SMA393C

SMA392C

Refilling Engine Coolant

1.

Set heater temperature control lever to Maximum Hot
position.

Remove radiator filler cap, air relief plug and air bleeder
cap.

Fill radiator with coolant and fill reservoir tank to Max line
with coolant.

Air relief plug is reinstalled once coolant spills from the air
relief hole during refill.

Then fill radiator and reservoir tank with coolant.
Reinstall air bleeder cap.

LC-14



ENGINE COOLING SYSTEM

SMA408C

Radiator filler cap

Negative pressure

\ valve
‘)
O k
= Steel wire

SLC575A

Radiator filler cap

Negative pressure
valve

&)

Steel wire
SLC576A

Refilling Engine Coolant (Cont’d)

5. Install a temporary radiator filler cap which allows air and
coolant in cooling system to be directed into reservoir tank
regardless of pressure.

e Install a suitable steel wire between negative pressure
valve and its seat as shown in the picture.

6. Warm up engine to normal operating temperature.

7. Run engine at 2,500 rpm for 10 seconds and return to idle
speed.

® Repeat 2 or 3 times

Watch coolant temperature gauge so as not to overheat the

engine.

8. Stop engine and cool it down.

e Cool down using a fan to reduce the time.

9. Remove the temporary radiator filler cap and check coolant
level.

e If necessary, refill radiator up to filler neck with coolant.

10. Refill reservoir tank to Max line with coolant.

11. Repeat step 7 through step 10 two or more times.

12. Install a proper radiator filler cap. (Original radiator filler
cap)

13. Warm up engine, and check for sound of coolant flow while
running engine from idle up to 4,000 rpm with heater
temperature control lever set at several positions between
COOL and HOT.

e Sound may be noticeable at heater water cock.

14. If sound is heard, bleed air from cooling system according

to the following steps.
Cool engine down and remove air bleeder cap on heater
inlet hose.
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ENGINE COOLING SYSTEM

Transparent
hose

( Air bleeder
_.ﬁ;/— Reservoir tankM j
| N )

Engine
Radiator

X

Heater

SLC473A

Refilling Engine Coolant (Cont’d)

2)

Attach a suitable transparent hose at air bleeder pipe and
put the opposite end of the hose into coolant of reservoir
tank.

Install the temporary radiator filler cap and check for proper
connection of all coolant related hoses.

Start engine and check for bubbles in reservoir tank.

Set heater temperature control lever to max ‘“COOL” posi-
tion in order to bypass coolant through the transparent
hose.

Run engine up to 2,300 rpm until bubbles disappear in the
transparent hose.

Do not run engine over 2,300 rpm because engine may be
damaged due to reduced coolant flow.

7)

8)

15.
16.

17.
18.

After removing bubbles, set heater temperature control
lever to max “HOT’’ position and check for sound of coolant
flow.

If sound is heard, repeat step 5) through step 7).

Stop engine and cool it down.

Install a proper radiator filler cap. (Original radiator filler
cap)

Remove the transparent hose and install air bleeder cap.
Check any removed parts for secure reinstallation.

LC-16



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

Oil pressure check

Engine Lubrication System

Oil pump inspection

Unit: mm (in)

Engine Approximate discharge
rpm pressure kPa (kg/cm?, psi) Body to outer gear clearance
Idle speed More than 78 (0.8, 11) Inner gear to outer gear tip
3,200 314 - 392 (3.2 - 4.0, 46 - 57) clearance

Regulator valve inspection

Body to inner gear clearance
Body to outer gear clearance
Inner gear to brazed portion of

Unit: mm (in) housing clearance

0.114 - 0.200 (0.0045 - 0.0079)
Below 0.18 (0.0071)

0.05 - 0.09 (0.0020 - 0.0035)
0.05 - 0.11 (0.0020 - 0.0043)

0.045 - 0.091 (0.0018 - 0.0036)

Regulator valve to oil pump
cover clearance

0.040 - 0.097 (0.0016 - 0.0038)

Thermostat

Engine Cooling System

Valve opening temperature
°C (°F)

76.5 (170)

Max. valve lift
mm/°C (in/°F)

8/90 (0.31/194)

LC-17
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PRECAUTIONS

BATTERY
® Always use a 12 volt battery as power

source.

@ Do not attempt to disconnect battery

cables while engine is running.

INJECTOR

Do not disconnect injector harness
connectors with engine running.

Do not apply battery power directly to
injectors.

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.

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

® Do not turn diagnosis mode selector
forcibly. '

® |f 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.

‘¢

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-2

WIRELESS EQUIPMENT

1)

2)

3)

4)

FUEL PUMP

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.
Keep the antenna feeder line more
than 20 cm (7.9 in) away from the
harness of electronic controls.

Do not let them run paraliel for a long
distance.

Adjust the antenna and feeder line so
that the standing-wave ratio can be
kept smaller.

Be sure to ground the radio to vehicle

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 connect 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.C.S. parts and harnesses dry.
Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF308K



PREPARATION

SPECIAL SERVICE TOOL

Tool number
(Kent-Moore No.)
Tool name

Description

EG11160000
(O

Adapter harness

Measuring engine speed

EF & EC-3



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

A.LV. control solenoid valve-

Exhaust gas temperature sensor
(California models only)

B.P.T. valve_‘ Pressure regulator
E.G.R. control valve Throttle sensor
. Power transistor
Injectors Ignition coil
Fuel filter
A.A.C. valve Activated carbon canister
r J—f 1 - - |
— ] (2]
O : )
©x ©
o) 7
( N
© ) ~
1 -
= ~
|
) —
iy
i s “9%og
= 1 O
Y —
i o (D
L 2
S O
o (@
o o Vo ©
F.I.C.D. solenoid valve
Air flow meter
Engine temperature sensor
Air regulator
L__Crank angle sensor built into distributor
Detonation sensor
LE.G.R. & canister control solenoid valve
Exhaust gas sensor
— A.LV.

EF & EC-4
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location (Cont’d)

2R
e T
>Nt )
Vs =g

X

=

Crank angle sensor

Igniti I
\\
Sl e
k‘a‘\ E\\ ‘_’/
~Q)

Pressure regulator

Throttle sensor

Exhaust gas temperature
sensor (California models only)

SEF979K
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location (Cont’d)

Diagnostic mode selector
—_— Red LEED.

Fuel pump

SEF890K

EF & EC-6



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

v

Engine temperature sensor

Exhaust gas sensor

Ignition switch

Throttle sensor

Neutral/Inhibitor switch

v

Air conditioner switch

v

E.C.C.S.
control
unit

v

Detonation sensor

v

Exhaust gas temperature sensor
(California model only)

v

Battery voltage

Power steering oil pressure switch

v

Vehicle speed sensor

v

v

Fuel injection &
mixture ratio control

Injectors

Ignition timing control

Power transistor

Idle speed control

Auxiliary air control
(A.A.C.) valve and
F.I.C.D. solenoid valve

Air regulator control

Air regulator

YAV AR VAR

Fuel pump control

Fuel pump relay

Exhaust gas sensor
monitor & self-diagnosis

N

Check engine light
(On the instrument
panel)

or Inspection lamp
(On the control unit)

E.G.R. & canister control

N/

E.G.R. & canister control
solenoid valve

A.LV. control

A.LV. control solenoid
valve

Exhaust gas sensor
heater control

Exhaust gas sensor
heater

Radiator fan control

Radiator fan relay

Acceleration cut control

Air conditioner relay

EF & EC-8
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

b .

B.P.T. valve

3-way connector

A.LV. control solenoid valve
12

Vacuum gallery

@),
@

E.G.R. & canister
control solenoid valve

VIEW A VIEW B

/— Vacuum gallery

3

Throttle chamber

E.G.R. control valve

.P.T. valve

E.G.R. & canister

control solenoid valve E.G.R. tube

SEF879K

(® 3-way connector to vacuum

Q

Activated carbon canister (purge Intake manifold coliector to

gallery

@ A.LV. to vacuum tube
® Vacuum tube to A.LV. control

solenoid valve

(@ Pressure regulator to 3-way

connector

(® Air duct to vacuum gallery
(® Actuated carbon canister

(vacuum line) to vacuum gallery

© @

€]

line) to intake manifold collector
Throttle chamber to E.G.R. &
canister control solenoid valve
E.G.R. & canister control
solenoid valve to vacuum
gallery

E.G.R. & canister control
solenoid valve to vacuum
gallery
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vacuum gallery

A.lL.V. control solenoid valve to
vacuum gallery

B.P.T. valve to E.G.R. tube
B.P.T. valve to vacuum gallery
E.G.R. control valve to B.P.T.
valve - >

A.1.V. control solenoid valve to
3-way connector
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B

Sealed cover
Rotor headz

Light emitting

diode \

Photo diode LJ “) {.
Wave : \
L
forming circuit_/ Rotor plate
SEF613B
180° signal slit for No. 1 cylinder
1° signal slit

180° signal slit

SEF781K

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

The E.C.U. consists of a microcomputer, inspection lamp, 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 4 slits for
180° 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 wire placed in the
stream of the intake air.

When intake air flows into the intake manifold through a route
around the hot wire, the heat generated from the hot wire is
taken away by the air. The amount of heat depends on the air
flow. On the other hand, the temperature of the hot wire is
automatically controlled to a certain number of degrees.
Therefore, it is necessary to supply the hot wire with more
electric current in order to maintain the temperature of the hot
wire. The E.C.U. knows the air flow by means of the electric
change.

EF & EC-11



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

- Engine temperature sensor

—

SEF089K|

Engine Temperature Sensor

The engine temperature sensor, located behind the oil filter,
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 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.

Throttle sensor

Supply voltage:
5V (Applied between terminals No. 1 and 3)
2 45
™
k-]
[
S
o
[¢]
z
o
]
£
E
2
C
[1]
[}
2
Q
rel
[}
()]
S
°
>
3 05
5
© 0
90
0 Throttle valve opening angle (deg.)
SEF520K

SEF782K

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.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF091K
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Heater pad ) ) \A
Isolation Zirconia
bearing tube

SEF406H
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Mixture ratio SEF288D
Fuel pump

SEF093K

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.

Exhaust Gas Sensor

The exhaust gas sensor, which is placed into the exhaust
manifold, monitors the amount of oxygen in the exhaust gas.
The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and the
inner surface to atmosphere. The zirconia of the tube compares
the oxygen density of exhaust gas with that of atmosphere, and
generates electricity. In order to improve generating power of
the zirconia, its tube is coated with platinum. The voltage is
approximately 1V in a richer condition of the mixture ratio than
the ideal air-fuel ratio, while approximately 0V in leaner condi-
tions. The radical change from 1V to 0V occurs at around the
ideal mixture ratio. In this way, the exhaust gas sensor detects
the amount of oxygen in the exhaust gas and sends the signal
of approximately 1V or 0V to the E.C.U. A heater is used to
activate the sensor.

Fuel Pump

A turbine type design fuel pump is used and is situated in the
fuel tank.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Power
/_ transistor

SEF094K

Ignition caoil

SEF566K

Heater
Bimetal

SEF095K

Idle adjusting
screw

F.I.C.D. solenoid
valve

SEF316K

SEF521K

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 LLA.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.

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.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Magnetic line |

N 7  Reed Reed
Us _n switch s N switch
|
N S N
/ ™, Magnetic
\ / line
NN N P
Field plate Field plate

SEF624B,

SEF783K

Vacuum

‘ signal

source

SEF529K

SEF383K

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.

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 throttle valve.

B.P.T. Valve

The B.P.T. valve monitors exhaust pressure to activate the
diaphragm, controlling throttle chamber vacuum applied to the
E.G.R. control valve. In other words, recirculated exhaust gas is
controlled in response to positioning of the E.G.R. control valve
or to engine operation.

E.G.R. & Canister Control Solenoid Valve

The E.G.R. and canister systems are 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. control valve
and canister cut the exhaust gas and fuel vapor leading to the
intake manifold.

A.l.V. Control Solenoid Valve

The A.LV. control solenoid valve cuts the intake manifold
vacuum signal for A.L.V. control. It responses to the ON/OFF
signal from the E.C.U. When the solenoid is off, the vacuum
signal from the intake manifold is cut. When the control unit
sends an ON signal, the coil pulls the plunger downward and
feeds the vacuum signal to the A.l.V. control valve.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Power steering

HIM

oil pressure switch

-

SEF971K

SEF072G,

SEF099K

* Fuel outlet
L

il

S ———

' Fuel inlet

SEF256A

Air Induction Valve (A.l.V.)

The air induction valve sends secondary air to the exhaust
manifold, using a vacuum created by exhaust pulsation in the
exhaust manifold. When the exhaust pressure is below atmo-
spheric pressure (negative pressure), secondary air is sent to
the exhaust manifold. When the exhaust pressure is above
atmospheric pressure, the reed valves prevent secondary air
from being sent back to the air cleaner.

Power Steering Oil Pressure Switch

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

Exhaust Gas Temperature Sensor
(California models only)

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.

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.

Fuel Filter

The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Diagnostic Connector for CONSULT

The diagnostic connector for CONSULT is located behind the
fuse box cover.

for

\ NN L Activated Carbon Canister :
Q@ f% The carbon canister is filled with active charcoal to absorb
/ .

Activated carbon evaporative gases produced in the fuel tank. These absorbed

Purge "“e ‘ £ canister gases are then delivered to the intake manifold by manifold
?,‘» vacuum for combustion purposes.
/
P N Vapor line > &
/(/‘ /@
("
\ X
= // SEF892K
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Engine speed and piston position

Air flow meter Amount of intake air

v

Engine temperature sensor Engine temperature

v

Exhaust gas sensor

Density of oxygen in.exhaust gas

v

Throttle sensor

Throttle valve position

v

Neutral/Inhibitor switch Gear position

Throttle valve idle position

v

E.C.C.S.
control
unit

v

Injector

Vehicle speed sensor Vehicle speed

v

Ignition switch Start signal

Air conditioner switch

Air conditioner operation

v

Battery Battery voltage

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 rom and
air intake) from both the crank angle sensor and
the air flow meter.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is 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

5) When selector lever is changed from “N’ to
“D” (A/T models only)

<Fuel decrease >

1) During deceleration
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

7 N\

CONTROL - (E.C.C.S.
control
. unit S
Feedback signal Injection pulse

N

Exhaust
gas
sensor

Injector

Combustion .H Fuel injection

SEF639B

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 operation

3) Engine idling

4) Malfunction of exhaust gas sensor or its circuit

5) Insufficient activation of exhaust gas sensor at low engine
temperature

6) Engine starting

7) Hot-engine operation

8) When all of the following conditions are met:

e Ignition switch “ON”

e Soft idle switch “ON”

e Neutral switch “OFF”

e Engine running at idle speed

e Vehicle running at slow speed

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
wire) 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

Jq/— Injection puise
No. 1 cylinder
No. 2 cylinder n_

No. 3 cylinder [ l

No. 4 cylinder n

}=——1 engine cycle — ]
Sequential injection

SEF841D

No. 1 cylim:ler--r1 n M
No. 2 cylinder-rl n M
No.3 ¢:vlinder.r1 N ..
No. 4 cvlinderﬂ n n
'—— 1 engine cycle ——l

Simultaneous injection
SEF976E

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 four cylinders simultaneously twice each engine cycle.
In other words, pulse signals of the same width are simulta-
neously transmitted from the E.C.U. to the four 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 the engine is being started and/or if the fail-safe system
(C.P.U. of E.C.U.) is operating, simultaneous fuel injection is
used. -
When the engine is running sequential fuel injection is used.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or operation
of the engine at excessively high speeds.

EF & EC-20



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Ignition Timing Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Engine speed and piston position

Air flow meter

Amount of intake air

Engine temperature sensor

Engine temperature

v

Throttle sensor

Throttle valve position

v

Vehicle speed sensor

Throttle valve idle position

Vehicle speed

v

Ignition switch

Start signal

v

Detonation sensor

Engine knocking

v

Neutral/Inhibitor switch

Gear position

v

Battery

Battery voltage

v
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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 acceleration -
5) Hot-engine operation
the ignition timing is revised by the E.C.U. accord-
ing to the other data stored in the ROM.

Tp
(msec)4
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) SECTS50A |

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

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.

EF & EC-22



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Speed Control
INPUT/OUTPUT SIGNAL LINE

Crank angle sensor Engine speed >
Engine temperature sensor Engine coolant temperature N
Ignition switch | Start signal >
Throttle sensor Throttle valve position -

v

Throttle valve idle position

Neutral/Inhibitor switch Neutral position .| EC.CS.
control » A.A.C. valve
. " . unit
Air conditioner switch Air conditioner operation N
Power steering oil pressure Power steering load signal
switch i
Battery Battery voltage
Vehicle speed sensor Vehicle speed

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 repeats ON/OFF operation
according to the signal sent from the E.C.U. The crank angle
sensor detects the actual engine speed and sends a 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 consider-
ation various engine conditions, such as warming up and during
deceleration, fuel consumption, and engine load (air condi-
tioner, electrical load).
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor Engine speed

Ignition switch Start signal

SYSTEM DESCRIPTION

The E.C.U. activates the fuel pump for several
seconds after the ignition switch is turned on to
improve engine startability. If the E.C.U. receives
a 180° signal from the crank angle sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 180° signal is not received
when the ignition switch is on, the engine stalls.
The E.C.U. stops pump operation and prevents
battery discharging, thereby improving safety.
The E.C.U. does not directly drive the fuel pump.
It controls the ON/OFF fuel pump relay, which in
turn controls the fuel pump.

| ECCs.
control »| Fuel pump relay
»| unit
Condition Fuel pump operation

Operates for

Ignition switch is turned to ON.
5 seconds

Engine running and cranking Operates

When engine is stopped Stops in 1 second

Except as shown above Stops

E.G.R. (Exhaust Gas Recirculation) & Canister

Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor Engine speed

Air flow meter Amount of intake air

Engine temperature sensor Engine temperature

v

E.C.C.S. .
.| E.G.R. & canister con-
control .
. trol solenoid valve
»| unit

Start signal

Ignition switch

SYSTEM DESCRIPTION

In addition, a system is provided which precisely
cuts and controls port vacuum applied to the
E.G.R. control valve and canister to suit engine
operating conditions. This cut-and-control opera-
tion is accomplished through the E.C.U. When the
E.C.U. detects any of the following conditions,
current flows through the solenoid valve in the
E.G.R. and canister control vacuum line.

v

This causes the port vacuum to be discharged
into the atmosphere so that the E.G.R. control
valve and canister remain closed.

1) Low engine temperature

2) Engine starting

3) High-speed engine operation

4) Engine idling

5) Excessively high engine temperature

6) Air flow meter malfunction
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Radiator Fan Control

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor Vehicle speed

Engine temperature sensor

Engine coolant temperature

A4

_,| ECCs.

Air conditioner switch

Air conditioner “ON” signal

Radiator fan relay(s)

control g
unit

FOR M/T MODELS

The E.C.U. controls the radiator fan correspond-
ing to the vehicle speed, engine temperature, and
air conditioner ON signal. The control system has
2-step control [ON/OFF].

Operation
Air conditioner switch is “OFF”’

C

FOR A/T MODELS

The E.C.U. performs ON/OFF control and
LOW/HIGH speed control of the radiator fan cor-
responding to the vehicle speed, engine temper-
ature, and air conditioner ON signal.

Operation
Air conditioner switch is “OFF”

Engine coolant Radiator Remarks Engine coolant Radiator Remarks
temperature °C (°F) fans temperature °C (°F) fans
94 (201) or less OFF 94 (201) or less OFF
OFF Vehicle speed is 19 Between 95 (203) LOW
Between 95 (203) km/h (12 MPH) or less and 99 (210)
and 99 (210) ON Vehicle speed is 20 Low Vehicle speed is 19
km/h (12 MPH) or more Between 100 (212) km/h (12 MPH) or less
100 (212) or more ON and 104 (219) g | Vehicle speed is 20
km/h (12 MPH) or more
Air conditioner switch is “ON” 105 (221) or more HIGH

Engine coolant Radiator Remarks
temperature °C (°F) fans
OFF Vehicle speed is 80
. km/h (50 MPH) or more
94 (201) or less
ON Vehicle speed is 79
km/h (49 MPH) or less
95 (203) or more ON

Air conditioner switch is “ON”

Engine coolant Radiator Remarks
temperature °C (°F) fans
OFF Vehicle speed is 80
km/h (50 MPH) or more
94 (201) or less Venic! P S
ehicle speed is 7
Low km/h (49 MPH) or less
Between 95 (203)
and 99 (210) Low
Vehicle speed is 19
LOW 1
Between 100 (212) km/h (12 MPH) or less
and 104 (219) WiGH | Venicle speed is 20
km/h (12 MPH) or more
105 (221) or more HIGH

The radiator fan operates at HIGH if the self-diagnosing
engine temperature sensor system resuits in “N.G.”.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch A/C ON signal

Neutral/Inhibitor switch Neutral position

v

Throttle sensor

Throttle valve opening angle

E.C.C.S. . i
. i Air conditioner
control »
. relay
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.

v

Air Induction Valve (A.l.V.) Control

INPUT/OUTPUT SIGNAL LINE

Engine temperature sensor _Engine temperature

Throttle sensor

Throttle valve idle position

A 4

Start signal

E.C.C.S.
> A.L.V. control sole-
control » .
. noid valve
unit

lgnition switch

SYSTEM DESCRIPTION

The air induction system is designed to send
secondary air to the exhaust manifold, utilizing
the vacuum caused by exhaust pulsation in the
exhaust manifold.

The exhaust pressure in the exhaust manifold
usually pulsates in response to the opening and
closing of the exhaust valve and decreases below
atmospheric pressure periodically.

If a secondary air intake pipe is opened to the
atmosphere under vacuum conditions, secondary

v

air can be drawn into the exhaust manifold in
proportion to the vacuum.

The air induction valve is controlled by the
E.C.C.S. control unit, corresponding to the engine
temperature. When the engine is cold, the A.lL.V.
control system operates to reduce HC and CO.
In extremely cold conditions, A.LV. control sys-
tem does not operate to reduce after-burning.
This system also operates during deceleration for
the purpose of blowing off water around the air
induction valve. :

Water temperature

Engine condition °C (°F)

A.LLV. control solenoid valve

A.LV. control system

Between 28 (82) and

Idi lerati
e or deceleration 105 (221)

ON Operates
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Sensor Heater Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

Crank angle sensor

Air flow meter Amount of intake air

The E.C.U. performs ON/OFF control of the ex-
haust gas sensor heater corresponding to the
engine speed and engine load.

EC.CS. Exhaust gas sensor
control »
. heater
_»| unit
OPERATION
i Exh
Engine speed Engine load xhaust gas
rpm . sensor heater
Above 3,200 — OFF
Heavy load OFF
Below 3,200
. Middle or light load ON

Air Regulator Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor Engine speed

Ignition switch Start signal

SYSTEM DESCRIPTION

The air regulator is controlled by the E.C.U. at the
same time as fuel pump ON-OFF control.

| ECCS. v
control | Air regulator
| unit
Ai lato
Condition I regutator

operation

Ignition switch is turned to ON

Operates for

5 seconds
While engine is running and cranking Operates
When engine is stopped OFF in 1 second
Except as shown above OFF
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

C.P.U. MALFUNCTION OF E.C.U.

Outline

The fail-safe system makes engine starting pos-
sible if there is something malfunctioning in the
E.C.U.’s C.P.U. circuit. In former models, engine
starting was difficult under the conditions men-
tioned above. But with the provisions provided in
this fail-safe system, it is possible to start the
engine.

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

The computing function of the E.C.U. was judged
to be malfunctioning.

When the fail-safe system activates, i.e. if the
E.C.U. detects a malfunction condition in the
C.P.U. of E.C.U., 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. is malfunctioning

When the fail-safe system is operating, fuel injec-
tion, ignition timing, fuel pump operation, A.A.C.
valve operation and radiator fan operation are
controlled under certain limitations.

Operation

Operation

Fuel injection Simultaneous injection

| Ignition timing is fixed at the

Ignition timing preset valve

Fuel pump relay is ““ON” when

Fuel pump engine is running and ““OFF”
when engine stalls.
- A.A.C. valve Full open

Radiator fans Radiator fan relay “ON”

Cancellation of fail-safe system when E.C.U.
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.

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 2,400
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 —_
Cranking ON !Eng.lne will be started by a pre-determined in-
Operates jection pulse on E.C.U.
Running OFF Engine speed will not rise above 2,400 rpm
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

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
. Engine temperature
t
Condition decided
Just as ignition switch is 30°C (86°F)

turned ON or Start

THROTTLE SENSOR MALFUNCTION

Description

When the output signal of throttle sensor is ab-
normal the E.C.U. judges it as a malfunctioning of
throttie sensor.

The E.C.U. does not use the throttle sensor sig-
nal, but judges the idle position by the amount of
fuel injected and the engine rpm.

Operation

More than 6 minutes after

°C (176°F
ignition ON or Start 80°C (176°F)

30 - 80°C (86 - 176°F)

Except as shown above
P v (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. ‘

Driving condition

When engine is idling Normal

When accelerating Poor acceleration
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION 2. On air conditioner equipped models, checks
1. Make sure that the following parts are in good ~should be carried out while the air condi-
order. tioner is “OFF”’. _

e Battery 3. On automatic transaxle equipped models,
e Ignition system when checking idle rpm, ignition timing and
e Engine oil and coolant levels ‘mixture ratio, checks should be carried out
e Fuses while shift lever is in “N”’ position.

e E.C.U. harness connector 4. When measuring ‘“CO” percentage, insert
e Vacuum hoses probe more than 40 cm (15.7 in) into tail pipe.
e Air intake system 5. Turn off headlamps, heater blower, rear de-

fogger.

Keep front wheels pointed straight ahead.
Make the check after the radiator fan has
stopped.

(Oil filler cap, oil level gauge, etc.)
e Fuel pressure
e Engine compression
e Throttle valve

N

Overall inspection sequence

INSPECTION

v

Perform self-diagnosis.

N'G'% Repair or replace.

O.K.
v

Check & adjust ignition timing.

A

v

Check & adjust idle speed. P
v
Check exhaust gas sensor N.G. R Check exhaust gas sensor
function. - | harness.
O.K. O.K. N.G.

—p| Repair or replace harness.

) 4

v

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 neces- function.

sary.

O.K.

v

v A
INSPECTION END
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

120 270

SEF246F

\\\\III'!I(/
QN 1,
5 7

§~.&_\ 6 /a
=, 0O, '3
= N |
= 8

Zo

L1000 ¢

SEF248F

BN iviNG Aoy B[]

IGNITION TIMING 1EEDBACK
CONTROL WILE BE HEED BY
TOUCHING START

ALTER DOING 50 AD U
IGNITION TIMING WITH A
TIMING HIGHT BY TURNING
1HE CRANK ANGEE STNSOR

[ SiARl |
SEF816K
" % s

.;//)‘ iy PR
=X - Throttle sensor
harness connector
SEF785K

START

l

Visually check the following:
e Air cleaner clogging

o Hoses and ducts for leaks
e E.G.R. valve operation

e Electrical connectors
°
°

Gasket
Throttle valve and throttle sensor operation

l

Start engine and warm it up until water tempera-
ture indicator points to the middle of gauge.
Ensure engine stays below 1,000 rpm.

!

Open engine hood and run engine at about 2,000
rpm for about 2 minutes under no-load.

Perform E.C.C.S. self-diagnosis (Mode |Il).

OK. lN.G.

l e

\
"~ s
u;l’) /,/ | N

Check engine
RED L.EED. ! jight

SEF621K

Repair or replace components as necessary.

| }

Run engine at about 2,000 rpm for about 2 min-

utes under no-load.
Race engine two or three times under no-load,

then run engine at idle speed.

}

1) Select “IGN TIMING ADJ” in “WORK
@ SUPPORT" mode.
2) Touching "START".

OR

@ 1) Turn off engine and disconnect throttle

sensor harness connector.
2) Start engine.

Race engine (2,000 - 3,000 rpm) 2 or 3 times un-
der no-load and then run engine at idle speed.

v

Check ignition timing with a timing light.

M/T: 15°+2° B.T.D.C.

AIT: 15°+2° B.T.D.C. (in “N” position)

IO‘K. N.G.
! !
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

R
ol150
g’o\‘o [15°29° grpc.

!

{

Adjust ignition timing to the specified value by
turning distributor after loosing bolts which se-
cure distributor.

M/T: 15°+2° B.T.D.C.
AIT: 15°+2° B.T.D.C. (in “N” position)

7

®

1) Select “IGN TIMING ADJ" in “WORK
SUPPORT’' mode.

ion minG aos B [

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START

AFTER DOING SO ADJUST

2) Touching “START".

!

‘.
§:

S

1) Turn off engine and disconnect throttle
sensor harness connector.
2) Start engine.

OR

IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANK ANGLE SENSOR

3

[

W IGN TIMING ADJ B [
== CONDIHON SETNNG ==

6N/t reepsack HOLD

—

CAS-IIPM (nn) 1621pm

Check idle speed.

o Read idle speed in “IGN TIMING ADJ"
in “WORK SUPPORT" mode.

IGN TIMING 15B1D0C
IDLE POSITION ON

SEF786K

@ o Check idle speed.

M/T: 750+ 50 rpm
AIT: 750+ 50 rpm (in “N” position)

OR

O.K.

L —
A

LNG

START

Race engine (2,000 - 3,000 rpm) 2 or 3 times un-
der no-load and run engine at idle speed.

_s —

y

/ Idle speed /;//\
%\ \ adjusting screw
- /N

Adjust idle speed by turning idle speed adjust-
ing screw.

‘|<ncrease <> Decrease
el
\ f(’ K

FU

SEF896K

M/T: 750 £ 50 rpm
A/T: 750+ 50 rpm (in “N’’ position)

gl

1) Touch “BACK".

&JJJJJF?§77/

B e NN

SEF913J

1) Turn off engine and connect throttle
sensor harness connector.

OR

2) Start engine.

Race engine (2,000 - 3,000 rpm) 2 or 3 times un-
der no-load and run engine at idle speed.

|

©]

EF & EC-32
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

YIMONITOR  ¥eNO FaiL [] ?

CAS-RPM (REF) 812rpm

Check idle speed.

<> e Read idle speed in “DATA MONITOR”

mode with CONSULT.
OR

SEF817K @ e Check idle speed.

M/T: 800+ 50 rpm
A/T: 80050 rpm (in “N”’ position)

[ RECORD

O.K. N.G.

v >

Check A.A.C. valve and replace if necessary.

A 4

Check A.A.C. valve harness and repair if neces-
sary.

v

Check E.C.U. function* by substituting another
known good E.C.U.

A4

* E.C.U. may be the
cause of a problem,
but this is rarely the
case.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

¢ MONITOR  YeNO FAIL []

1. See “M/R F/C MNT” in “Data | N-G.
CAS-RPM (REF)  2000rpm .
M/R F/C MNT RICH monitor’’ mode.
< ; 2. Run engine at about 2,000 rpm

for about 2 minutes under no-

[__RECORD load.
SEF818K 3. Maintaining engine at 2,000

rpm under no-load (engine is
warmed up sufficiently.), check
that the monitor fluctuates be-
tween “LEAN” and “RICH”
more than 5 times during 10

seconds.
RICH — LEAN — RICH —
[ L
1 time 2 times
LEAN — RICH .....
—

OR
. Set “Exhaust gas sensor
monitor” in the self-diagnostic
mode II.
(See page EF & EC-45))
SEF957D 2. Run engine at about 2,000 rpm
for about 2 minutes under no-
load.
3. Maintaining engine at 2,000

|/ rpm under no-load, check to
@ =/ make sure that the RED L.E.D.
-5

—HCHECK— on the E.C.U. or the check en-
i7, e ~ gine light on the instrument
7/ 1\ panel goes ON and OFF more

Check engine light

than 5 times during 10 seconds.
SEF621K

O.K.

v
END
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Exhaust gas sensor
harness connector

i

€A

As for the location of exhaust
gas sensor harness connector,
refer to page EF & EC-128.

SEC240B

[_crnit_[o] comnecTor || M
19

DISCONMNECT

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.

4) Check for continuity between terminal No. 19
of E.C.U. S.M.J. harness connector and body
ground.

J €

([ ®&

SEF587K

Continuity exists 0.K.
Continuity does not exist.........c.coeevreiniiinanns N.G.
O.K. J N.G.
v

Repair or replace harness.

A 4

N\ e
A.LV. control solenoid ¢

n
_valve harness con ectorgé

Connect E.C.U. S.M.J. harness connector to con-
trol unit.

A

e
4 ( (
S v @

/
SEF893K

Disconnect A.L.V. control solenoid valve harness
connector.

A

macrvetesT B (O
NG TewP e 1) Connect battery ground cable. .
 ONTOR —emmeas - 2) Select “ENG TEMPERATURE” in “AC-
CASRRM (REF) _Oom TIVE TEST” mode.
GN TIMING ssoc 3) Set “ENGINE TEMP” to 20°C (68°F) by
O F JowWNIod touching ““Qu”’ and *“Qd” and “UP”,
SEF788K “DOWN".
OR
ESCONECT Engine temperature <=\ 1) Disconnect engine temperature sensor
E‘é) T3 sensor harness ."é'.
connector

:s
((Eﬁ) 2.5 kQ resistor

&E harness connector.

2) Connect a resistor (2.5 kQQ) between ter-
minals of engine temperature sensor
harness connector.

3) Connect battery ground cable.

SEC242B

A

Start engine and warm it up until water tempera-
ture indicator points to middle of gauge.

I

®
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION
AN F

7/
5 7

7,
Y <—
7
Z 8
// x 1000 r/min

SEF248F

Race engine two or three times under no-load, then run
engine at idle speed.

Check “CO”"%.

Idle CO: Less than 10%
After checking CO%,
@ /
)] 2 2] 8]
s 1] 1]

SE

1) Touch “BACK".

G ENTER I
.;' ‘.
F913J S

S

2) Connect A.L.V. control solenoid valve harness
connector.

1) Disconnect the resistor from terminals of engine
temperature sensor harness connector.

2) Connect engine temperature sensor harness con-
nector to engine temperature sensor.

3) Connect A.L.V. control solenoid valve harness
connector.
N.G. vO.K.
Replace exhaust gas sensor.
YIMONITOR  YYNO FAIL [ .
=\ 1. See “M/R F/C MNT” in “‘Data
CAS-RPM (REF) 2000rpm .
M/R F/C MNT  RICH monitor’’ mode.
<r|: — o
C RECORD ]
SEF818K

Maintaining engine at 2,000 rpm under

no-load (engine is warmed up suffi-
ciently.), check that the monitor fluctu-
ates between “LEAN” and “‘RICH”

more than 5 times during 10 seconds.
1 time

RICH — LEAN — RICH —

2 times
LEAN - RICH .....
OR
Set “Exhaust gas sensor monitor” in
the self-diagnostic mode Il
(See page EF & EC-45.)
. Maintaining engine at 2,000 rpm under
SEF957D no-load, check to make sure that the
RED L.E.D. on the E.C.U. or the check
engine light on the instrument panel
goes ON and OFF more than 5 times
? / during 10 seconds.
N.G. O.K.
N L/ i
—[|CHECK™
e N
7 1\ v
Check engine ®
light
SEF621K
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

¢

Connect exhaust gas sensor harness connector to ex-
haust gas sensor.

A4
Check fuel pressure regulator.
(See page EF & EC-193.)

v
Check air flow meter and its circuit.
(See page EF & EC-108.) -

'

Check injector and its circuit.
(See page EF & EC-150.)
Clean or replace if necessary.

¥

Check engine temperature sensor and its circuit.
(See page EF & EC-112.)

\ 4
Check E.C.U. function* by substituting another known
good E.C.U.

*: E.C.U. may be the cause of a problem, but this is
rarely the case.
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TROUBLE DIAGNOSES
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SEF232G

SEF233G

a7 e
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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)

CHECK IN

LISTEN TO CUSTOMER COMPLAINTS

BASIC INSPECTION

l

Do self-diagnostic results exist?*1

No Yes

INSPECTION ON THE
BASIS OF EACH
MALFUNCTION

INSPECTION ON THE
BASIS OF EACH
SYMPTOM*2

l

SERVICE MANUAL REFERENCE
ITEM & PAGES

DIAGNOSTIC WORKSHEET
EF & EC-42

_____ Basic Inspection
‘ EF & EC-60

WORK FLOW
———
|
[
|
[
!
|
I
|
[
|
|
|
|
|
|
|
|
|
[
|
[
[
|
|
|
[
|
[
[
|
[
|
|
| NG

*1: If the self-diagnosis cannot be performed, check main power supply and ground circuit. (See Diagnostic Procedure 22.)

REPAIR/REPLACE

FINAL CHECK
Confirm that the trouble is completely fixed by
performing Basic Inspection and Test Drive.

] oK.

CHECK OUT

Diagnostic Procedures 22 - 34
EF & EC-100 - 142

Diagnostic Procedures 1 - 21
EF & EC-63 - 98

Basic Inspection
EF & EC-60

*2: If the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-43).
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick and Accurate Repair (Cont’d)

KEY POINTS

Weather conditions,
Symptoms

Vehicle & engine model

WHEN ... Date, Frequencies
WHERE ..... Road conditions
HOW . Operating conditions,

DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to
malfunctions on engine components.

A good grasp of such conditions can make trouble-shooting
faster and more accurate.

In general, feelings for a problem depend on each customer. It
is important to fully understand the symptoms or under what
conditions a customer complains.

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

[0 Startability

O Impossible to start ~J No combustion O Partial combustion
[J Partial combustion affected by throttle position
[ Partial combustion NOT affected by throttle position

[J Possible but hard to start [J Others [

O Idling

0O No fast idle [0 Unstable 0J High idle O Low idle

O Others | |

Symptoms

(O Driveability

[J Stumble [J Surge [J Detonation
[ Intake backfire 0 Exhaust backfire
[J Others |

O Lack of power

[J Engine stall

[J At the time of start
[J While accelerating
O Just after stopping

[J While idling
[0 While decelerating
0 While loading

Incident occurrence

O Just after delivery
J In the morning

O Recently

0 At night O In the daytime

Driving conditions

Frequency O All the time 0J Under certain conditions [0 Sometimes
Weather conditions O Not affected
Weather [J Fine OJ Raining [J Snowing [J Others [ ]
Temperature [J Hot 0 Warm J Cool [ Cold O Humid °F
OJ Cold [J During warm-up O After warm-up
Engine conditions Engine speed L , | . | | ] A _J
0 2,000 4,000 6,000 8,000 rpm
Road conditions J In town J In suburbs O Highway O Off road (up/down)
O Not affected
[J At starting 0 While idling [J At racing

0 While accelerating
[J While decelerating

OJ While cruising
UJ While turning (RH/LH)

L |

40

1

Vehicle speed
50

It I

a ]
10 20 30 60 MPH

Check engine light

[ Turned on O Not turned on
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How to Perform Trouble Diagnoses for Quick and Accurate Repair (Cont’d)

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.

THIS is the

symptom, <

SEF235G
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 clockwise.
2 |lgnition timing Crank angle sensor
Retarded Rotate distributor counterclockwise.
Disconnect exhaust gas sensor harness con-
Exhaust gas sensor Suspended : ustg
3 Mixture ratio feedback nector.
control Perform self-diagnosis (Mode 1) at 2,000
Control unit Operation check gnosis { ) '
rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldle speed A.A.C. valve
Lowered Turn idle adjusting screw clockwise.
Tap or wiggle.
El ical ) Poor electrical con- - - -
5 ectn?a con.nef:tlon Harne.ss connectors | ion or improper | Race engine rapidly. See if the torque reac-
(Electric continuity) and wires wiring 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: D irectl ater
7 | Moisture Electric parts Damp [ o not directly pour w eron
components. Use a mist
sprayer.]
T headlam i iti r, rear de-
8 |Electric loads Load switches Loaded urn on headlamps, air conditioner, rear
fogger, etc.
9 | ldle switch condition Control unit ON-OFF switching Rotate throttle sensor body.
- . . Try to flash timing light for each cylinder us-
10 | Ignition spark Timing light Spark power check
9 P gl P pow ¢ ing ignition coil adapter (S.S.T.).
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TROUBLE DIAGNOSES

2%\ Self-diagnosis
" Check engine light
CHECK ENGINE LIGHT
T A check engine light has been adopted on all models. This light
LK blinks simultaneously with the RED L.E.D. on the E.C.U.
S £
BRAKE
SEF894K
E.C.U. L.E.D.

The E.C.U. has only one RED L.E.D.

Diagnostic mode selector
—_— Red LE.D.

SEF902K

SELF-DIAGNOSTIC FUNCTION

Mode
Condition Mode I Mode I
Engine
Ignition stopped SELF-DIAGNOSTIC
BULB CHECK
switch in @ RESULTS
“ON" posi-
tion Engine
(f* running MALFUNCTION EXHAUST GAS
l@ ?E] WARNING SENSOR MONITOR
¢
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TROUBLE DIAGNOSES

Turn ignition switch “ON”’.
(Do not start engine.)

]
2

v

—P|

Mode I — BULB CHECK

Self-diagnosis (Cont’d)
HOW TO SWITCH MODES

& - &

v

(Turn diagnostic mode selector on
E.C.U. fully clockwise)

v

Wait at least 2 seconds.

(Turn diagnostic mode selector fully
counterclockwise.)

v

MODE @I — SELF-DIAGNOSTIC RE-
SULTS

Start engine.

@ » @&

Mode I — MALFUNCTION WARNING

Start engine.

e Switching the modes is not possible when the engine is

running.

e 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

v

Mode IT — EXHAUST GAS SENSOR
MONITOR

automatically return to Mode 1.

e Turn back diagnostic mode selector to the fully counter-

clockwise position whenever vehicle is in use.
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Self-diagnosis — Mode 1

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 | — MALFUNCTION WARNING
FOR CALIFORNIA MODELS

CHECK ENGINE LIGHT
and Condition
RED L.E.D.

When the following malfunctions (check engine light item) are detected
or the E.C.U.’s C.P.U. is malfunctioning.

OFF O.K.

ON

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

o 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 II
— SELF-DIAGNOSTIC RESULTS memory must be cleared
as the contents remain stored.

FOR NON-CALIFORNIA MODELS

CHECK ENGINE LIGHT
and Condition
RED L.E.D.
ON When the E.C.U.’s C.P.U. is malfunctioning.
OFF O.K.
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Self-diagnosis — Mode 1II (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 (
5 3
T
0.9 0.3 06 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 Ci:g;rr Nonr—nCOadI(iefIc;rnia

11* Crank angle sensor circuit X

12 @ Air flow meter circuit X X
13 @ Engine temperature sensor circuit X X
14 @ Vehicle speed sensor circuit X X
21* Ignition signal circuit X X
31 @ E.C.U. X X
32 @( E.G.R. function X —
33 @( Exhaust gas sensor circuit X X
34 Detonation sensor circuit X X
35 I@( Exhauét gas temperature sensor circuit X _—
43 @3 Throttle sensor circuit X X
45 i@:{( Injector leak X —
55 No malfunction in the above circuits X X

X: Available

—: Not available
@( : 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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Self-diagnosis — Mode II (Self-diagnostic results)(Cont’d)

Code No. Detected items Malfunction is detected when ... Check item (remedy)
*11 Crank angle sensor cir- Either 1° or 180° signal is not entered for the first | ® Harness and connector (If
cuit few seconds during engine cranking. harness and connector are
Either 1° or 180° signal is not input often enough normal, replace crank angle
while the engine speed is higher than the speci- sensor.)
fied rpm.
12 Air flow meter circuit The air flow meter circuit is open or shorted. (An | e Harness and connector (If
abnormally high or low voltage is entered.) harness and connector are
normal, replace air flow
meter.)
13 Engine temperature The engine temperature sensor circuit is open or | e Harness and connector
sensor circuit shorted. e Engine temperature sensor
(An abnormally high or low output voltage is en-
tered.)
14 Vehicle speed sensor The vehicle speed sensor circuit is open or e Harness and connector
circuit shorted. e Vehicle speed sensor (reed
switch)
*21 Ignition signal circuit The ignition signal in the primary circuit is not e Harness and connector
entered during engine cranking or running. o Power transistor unit
31 E.C.U. E.C.U. calculation function is malfunctioning. (Replace E.C.C.S. control unit.)
32 E.G.R. function 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. & canister control so-
lenoid 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 en- |e Fuel pressure
tered.) e Injectors
e Intake air leaks
34 Detonation sensor cir- 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- The exhaust gas temperature sensor circuit is e Harness and connector
ture sensor circuit open or shorted. e Exhaust gas temperature
(An abnormally high or low voltage is entered.) sensor
43 Throttle sensor circuit o The throttle sensor circuit is open or shorted. e Harness and connector
(An abnormally high or low voltage is entered.) o Throttie sensor
45 Injector leak o Fuel leaks from injector. 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.
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Self-diagnosis — Mode II (Self-diagnostic results)(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 STARTER OPERATING TIMES
No. 50 100 150 200
50 times
CRANK ANGLE
SENSOR n A,

i R f"“?oa.;;"_T ______________________________ ]
ENGINE A '
TEMPERATURE 13
JEMPER / SIS IS IS,
50 times

If the same diagnostic item is
judged to be malfunctioning before
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.

V////////] : Retention term

A : Malfunction detecting point

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 I. (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.

o Before starting self-diagnosis, do not erase the stored
memory before beginning self-diagnosis.
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Self-diagnosis — Mode 1I (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. Set Mode 1I. (Refer to “HOW TO SWITCH MODES”".)

2. Start engine and warm it up until engine coolant tempera-

ture indicator points to the middie of the gauge.

3. Run engine at about 2,000 rpm for about 2 minutes under

no-load conditions.

4. 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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- — Consult

g
CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect “CONSULT” to diagnostic connector.
(Diagnostic connector is located behind the fuse box cover.)

i | s
e | |
==
s i
 suts |
Diagnostic connector

SEF317K

3. Turn on ignition switch.
4. Touch “START".

NISSAN

CONSULT
UE890

b
START

l SUB MODE |

SEF819K

5. Touch “ENGINE".

[B_SELECTSYSTEM
| ENGINE

—_T —ir 1 "T ]
| O | O O

SEF895K

6. Perform each diagnostic mode according to the inspection
sheet as follows:

For further information, see the CONSULT Operation Manual.

[l SELECT DIAG MODE
[ WORK SUPPORT

[ SELF-DIAG RESULTS
| DATA MONITOR

| AcCTIVE TEST

[ Ecu PART NUMBER

i

I O |

SEF820K
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Consult (Cont’d)
E.C.C.S. COMPONENT PARTS APPLICATION

E.C.C.S.

MODE

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

Exhaust gas temperature sensor*

XX | X|X]|X|X|X

Detonation sensor

X | XX |[X|X]|X|X

Ignition switch (start signal)

Air conditioner switch

Neutral switch

Power steering oil pump switch

Battery

Injectors

X | X | X|X|[X|X

Power transistor (ignition signal)

X (Ignition timing)

X (Ignition timing)

A.A.C. valve

X

X

OuT-

E.G.R. & canister control solenoid
valve

PUT

Air conditioner relay

Fuel pump relay

Radiator fan

A.L.V. control solenoid valve

X | X | X | 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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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

e ACC PEDAL NOT PRESSED

When adjusting throttle sensor
initial position.

IGNITION TIMING ADJUST-
MENT

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.

o ENGINE WARMED UP

e NO-LOAD

When adjusting idle speed.

FUEL PRESSURE RELEASE

e FUEL PUMP WILL STOP BY TOUCHING ““START”
DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line.
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Consult (Cont’'d)

SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CRANK ANGLE SENSOR*

Either 1° or 180° signal is not entered for the first few
seconds during engine cranking.

Either 1° or 180° signal is not input often enough
while the engine speed is higher than the specified
rpm.

e Harness and connector
(If harness and connector are
normal, replace crank angle
sensor.)

AIR FLOW METER

The air flow meter circuit is open or shorted.
(An abnormally high or low voitage is entered.)

e Harness and connector
(If harness and connector are
normal, replace air flow
meter.)

ENGINE TEMP SENSOR

The engine temperature sensor circuit is open or
shorted.

(An abnormally high or low output voltage is en-
tered.)

e Harness and connector
o Engine temperature sensor

CAR SPEED SENSOR

The vehicle speed sensor circuit is open or shorted.

‘@ Harness and connector

e Vehicle speed sensor (reed
switch)

IGN SIGNAL-PRIMARY*

The ignition signal in primary circuit is not entered
during engine cranking or running.

o Harness and connector
o Power transistor unit

CONTROL UNIT

E.C.U. calculation function is malfunctioning.

(Replace E.C.C.S. control unit.)

EGR SYSTEM**

E.G.R. control valve does not operate.
(E.G.R. control valve spring does not lift.)

e E.G.R. control valve
o E.G.R. & canister control so-
lenoid valve

(An abnormally high or low voltage is entered.)

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 en- e Exhaust gas sensor
tered.) o Fuel pressure

o Injectors
e Intake air leaks
DETONATION SENSOR e The detonation circuit is open or shorted. e Harness and connector

o Detonation sensor

EXH GAS TEMP SENSOR**

The exhaust gas temperature sensor circuit is open
or shorted.
(An abnormally high or low voltage is entered.)

e Harness and connector
o Exhaust gas temperature
sensor

THROTTLE SENSOR

The throttle sensor circuit is open or shorted.
(An abnormally high or low voltage is entered.)

e Harness and connector
o Throttle sensor

INJECTOR LEAK**

Fuel leaks from injector.

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.
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Consult (Cont’d)

DATA MONITOR MODE

Remarks:

e The monitor item marked “**” is applicable to vehicles for California only.

e Specification data are reference values.

e Specification data are output/input values which are detected or supplied by the E.C.U. at the connector.
* Specification data may not be directly related to their components signals/values/operations.

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification
data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data
calculated by the E.C.U. according to the signals input from the crank angle sensor and other ignition timing related
sSensors.

CHECK ITEM WHEN

MONITOR ITEM CONDITION SPECIFICATION OUTSIDE SPEC.

o Tachometer: Connect
CAS, RPM (REF) e Run engine and compare tachometer indication with the
CONSULT value.

Almost the same speed as |® Harness and connector
the CONSULT value. o Crank angle sensor

e Engine: After warming up, idle 13-1.7V
idle the engine ) ) o Harness and connector
AIR FLOW MTR o A/C switch “OFF” o Air flow meter -
o Shift lever “N” 2,000 rpm 1.7 - 2.1V
e Harness and connector
ENG TEMP SEN e Engine: After warming up More than 70°C (158°F) |e Engine temperature
sensor
EXH GAS SEN ) 0-0.3V < Approx. 0.6 - 1.0V | ¢ Harness and connector
e Engine: After warming up Maintaining engine speed LEAN < RICH o Exhaust gas sensor
M/R F/C MNT ' . at 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 |e Harness and connector

with the CONSULT value the CONSULT value o Vehicle speed sensor
e Battery
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V e E.C.U. power supply
circuit
laniti itch: ON Throttle valve fully closed 0.45 - 0.55V ® ?:m;fs and connector
THROTTLE SEN ° gnltl.on switch: ° rottle sensor )
(Engine stopped) e Throttle sensor adjust-
Throttle valve fully opened Approx. 4.0V ment

e Harness and connector
EGR TEMP SEN** |e Engine: After warming up Less than 4.5V e Exhaust gas tempera-
" ture sensor

e Harness and connector

START SIGNAL | e Ignition switch: ON — START . OFF — ON .
. e Starter switch
Throttle valve: ON e Harness and connector
i he Idle position
IDLE POSITION ° Ign|t|‘on switch: ON e Throttle sensor ‘
(Engine stopped) Throttle valve: e Throttle sensor adjust-
Slightly open OFF ment
AIR COND SIG o Engine: After warming up, A/C switch "OFF” OFF e Harness and connector
idle the engine A/C switch “ON”’ ON e Air conditioner switch
Shift lever “P” or “N” ON
NEUTRAL SW o Ignition switch: ON o Harness and connector
Except above OFF e Neugjral switch
Steering wheel in neutral
o Engine: After w;armin u (forward direction) OFF e Harness and connector
PW/ST SIGNAL ; dlc-gzlthe. e gup. : ' e Power steering oil
9 The steering wheel is ON pressure switch
turned
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Consult (Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
OUTSIDE SPEC.

e Ignition switch is turned to ON (Operates for 5 seconds)

e Engine running and cranking ON e Harness and connector
FUEL PUMP RLY e When engine is stopped (stops in 1.0 seconds) e Fuel pump relay
Except as shown above OFF
Engine temperature is OFF
99°C (210°F) or less
M/T
Engine temperature is ON
100°C (212°F) or more
e After warming up Engine temperature is OFF e Harness and connector
RADIATOR FAN engine, idle the engine. 94°C (201°F) or less e Radiator fan relay
o A/C switch “OFF” . : o Radiator fan
Engine temperature is
A/T | between 95°C (203°F) and Low
104°C (219°F)
Engine temperature is
105°C (221°F) or more HIGH
e Engine: After warming up Idle 2.4 - 3.2 msec o Harness and connector
e A/C switch “OFF” o ) e Injector
INJ PULSE o Shift lever ‘N” o Air flow meter
o No-load 2,000 rpm 1.9 - 2.8 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 20 - 40%
AAC VALVE ditto e Harness and connector
2,000 rpm - o A.A.C. valve
o Harness and connector
o Injectors
A/F ALPHA e Engine: After warming u Maintaining engine speed 75 - 125% o Air flow meter
gine: gup at 2,000 rpm 0 e Exhaust gas sensor
o Canister purge line
o Intake air system
o Harness and connector
AIR COND RLY e Air conditioner switch OFF — ON OFF — ON e Air conditioner switch
e Air conditioner relay
: /E\;vgu::nxter Ov;rm ing up 2,000 rpm OFF e Harness and connector
EGR CONT S/V ) N e E.G.R. & canister control
® Shift lever “N solenoid valve
@ No-load 4,000 rpm ON
e Engine: After warming up Idle ON e Harness and connector
AIV CONT S/V e Shift lever “N” e A.LV. control solenoid
e No-load 2,000 rpm OFF valve
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Consult (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGMENT

CHECK ITEM (REMEDY)

FUEL INJECTION
TEST

Engine: Return to the original trou-
ble condition

Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Exhaust gas sensor

AAC/V OPENING
TEST

Engine: After warming up, idle the
engine.

Change the AAC valve opening
percent using CONSULT.

Engine speed changes according to
the opening percent.

Harness and connector
AAC valve

ENGINE TEMP
TEST

Engine: Return to the original trou-
ble condition

Change the engine coolant temper-
ature using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector

Engine temperature sensor

Fuel injectors

IGN TIMING TEST

Engine: Return to the original trou-
ble condition

Timing light: Set

Retard the ignition timing using
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Adjust initial ignition timing

POWER BALANCE
TEST

Engine: After warming up, idle the
engine.

A/C switch “OFF”

Shift lever N”

Cut off each injector signal one at a
time using CONSULT.

Engine runs rough or dies.

Harness and connector
Compression

Injectors

Power transistor

Spark plugs

Ignition coils

RADIATOR FAN
TEST

Ignition switch: ON

e Turn the radiator fan “ON" and

“OFF” using CONSULT.

Radiator fan moves and stops.

Harness and connector
Radiator fan motor

FUEL PUMP RLY
TEST

Ignition switch: ON (Engine
stopped)

e Turn the fuel pump relay “ON" and

“OFF" using CONSULT and listen
to operating sound.

Fuel pump relay makes the operating
sound.

Harness and connector
Fuel pump relay

EGR CONT SOL/V
TEST

AIV CONT SOL/V
TEST

Ignition switch: ON

Turn solenoid valve “ON” and
“OFF” with the CONSULT and lis-
ten to operating sound.

Each solenoid valve makes an oper-
ating sound.

Harness and connector
Solenoid valve

SELF-LEARN CONT
TEST

In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching

“CLEAR” on the screen.
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TROUBLE DIAGNOSES

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.

SEF289H

2. When connecting E.C.U. harness connector, tighten secur-
ing bolt until red projection is in line with connector face.

Red
projection

SEF725H

3. When connecting or disconnecting pin connectors into or
from E.C.U,, take care not to damage pin terminals (bend or
break). ,

4. Make sure that there are not any bends or breaks on E.C.U.
pin terminal, when connecting pin connectors.

SEF291H

5. 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-179.) »

Perform E.C.U. in-
put/output signal
inspection before
replacement.

‘(( ¢ m”‘
ey Ll
_éaé“ ‘s
4 K

SEF330D

6. After performing this “Diagnostic Procedure”, perform
E.C.C.S. self-diagnosis and driving test.

—ICHECK™
xi7, ~ ~N
I\

Check engine light

SEF621K

EF & EC-58



TROUBLE DIAGNOSES
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.

Battery
voltage

Short Harness connector
for solenoid valve

Solenoid valve

SEF599D

EF & EC-59



TROUBLE DIAGNOSES

SEF142i

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

o 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-51.)

CHECK IGNITION TIMING.
Warm up engine sufficiently and check
ignition timing at idle using timing
light. (Refer to page EF & EC-30.)
Ignition timing:
15°+2° B.T.D.C.

v
DOES ENGINE START? No >
Yes
ﬂ v
N.G.

Goto[d.

SEF284G

* SEF1441
IEI O.K.
Timing
light ; (Go to ® on next page.)
NG
L A

EF & EC-60

»| Adjust ignition timing by

turning crank angle sen-
sor.




TROUBLE DIAGNOSES

Basic Inspection (Cont’d)

B IGN TIMING ADJ B O

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.

[ START

SEF816K

!

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.
—~ 1. Select “IGN TIMING ADJ" in
“WORK SUPPORT"” mode.
2. When touching “START”,
does engine rpm fall to
750+ 50 rpm (in “N”’ posi-
tion)?

OR

When disconnecting throttle sen-
@sor harness connector, does

engine rpm fall to 750+ 50 rpm
(in ““N”’ position)?

Yes

E v

CHECK THROTTLE SENSOR IDLE PO-
SITION.
1. Perform “THROTTLE SEN.

| No >| Adjust engine rpm by

turning idle adjusting
screw.

N.G. | 1. Adjust output voltage

v

3 :hfome sensor ADJ” in “WORK SUPPORT”
arness connector SEF785K mode.
2. Check that output voltage of
6 B THROTTLE SEN ADJ B D throttle sensor is 0.45 to
0.55V. (Throttle valve fully
% % % % ADJ MONITOR % % ¥ % closes.) and “IDLE
THROTTLE SEN 050V POSITION” stays “ON’.
OR
n===== MONITOR ====== Measure output voltage of
CAS-RPM (REF) Orpm @ throttle sensor using voltme-
IDLE POSITION ON ter, and check that it is 0.45
to 0.55V. (Throttle valve fully
closed.)
SEF899K

O.K.

b
@ o

SEF795K

v
(Go to on next page.)

EF & EC-61

by rotating throttle
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".




TROUBLE DIAGNOSES

Basic Inspection (Cont’d)

Check engine light

RED L.E.D.

SEF621K

—\ 1. Perform “SELF-DIAG
RESULTS” mode.
2. Read out self-diagnostic re-
sults.
3. Is a failure detected?

®
TIMONITOR  YENO FAIL [] T
v
START SIGNAL OFF CHECK SWITCH INPUT SIGNAL. N.G.
KDIEEC%?\‘SST'S?E‘ SEF Select the following switches in
a) Start signal,
b) Idie position,
c) Air conditioner signal,
[ RECORD I d) Neutral (Parku?g) switch,
and check the switches’ ON-OFF
SEF621K operation.
OR
- Remove E.C.U. from behind au-
ALC dio system panel and check the
above switches’ ON-OFF opera-
tion using voltmeter at each
E.C.U. terminal.
Switch Condition Voltage (V)
Start IGN IGN 0 — Battery
signal ON START voltage
Accelerator
“SEF 1501 pedal released 0.45 - 0.55
Idle. . N N
g pPosition | Accelerator pedal| Approx. 4.0
W SELF-DIAG RESULTS B [] fully depressed
FAILURE DETECTED  TIME A/C AIC | AIC o tery voltage
ENGINE TEMP SENSOR 0 caral | OFF ON o
(Engine running)
Shift lever is
Neutral Neutral 0—
(Parking) | position — Battery voltage
switch Except Neutral
[ ERASE ][ PRINT ] position
SEF822K
B O.K.
8| Y
READ SELF-DIAGNOSTIC RESULTS. Yes

»| Repair or replace the

malfunctioning switch or
its circuit.

OR
. Set ““Self-diagnostic results
mode’’ in Mode Il. (Refer to
page EF & EC-45.)

2. Count the number of RED
L.E.D. or check engine light
flashes and read out the
codes.

3. Are the codes shown?

No

v

INSPECTION END

EF & EC-62

»| Go to the relevant inspec-

tion procedure.




TROUBLE DIAGNOSES

SEF375I
:
BACTVETESTE [
SELF-LEARN 100%
CONTROL
====== MON|TOR =======
CAS-RPM (REF)  812rpm
ENG TEMP SEN 93°C
EXH GAS SEN 091V
A/F ALPHA 102%
L CLEAR
SEF796K
\|/GED 3 q
Exhaust gas 2\\\\lu,’/
sensor N »
> \=5
1= -
e - =
o (0}g 6

SEF036K

Diagnostic Procedure 1 — High Idling after

Warm-up
(1]

CHECK AIR REGULATOR.
When pinching the air regulator hose,
does the engine speed drop?

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

v

»| Check air regulator and

circuit.
(See page EF & EC-156.)

OR

. Disconnect exhaust gas sen-
sor harness connector.

. After racing engine at 2,000
rpm under no-load for about
30 seconds, does the engine
speed drop?

No

Y

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-63

> Repair throttle linkage or

sticking of throttle valve.




TROUBLE DIAGNOSES

1] DISCONNECT Diagnostic Procedure 2 — Hunting
€ o
\ I/ CHECK EXHAUST GAS SENSOR. Yes | Check exhaust gas sen-
When disconnecting exhaust gas sen- sor. (See page EF & EC-
/1N sor harness connector, is the hunting 128.)
fixed?
., No
ARA \\ i 3
(T ) PERFORM POWER BALANCE TEST. No ,| Goto .
SEF307G —\ 1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.
2. Is there any cylinder which
@ ACTIVE TEST D does not produce a momen-
% % ¥ POWER BALANCE % % ¥ tary engine speed drop?
=======MONITOR ======7 OR
iﬁsFTg%(aﬁ—? ﬁgg{,pm @ When disconnecting each injec-
AAC VALVE 26% tor harness connector one at a
N__ time, is there any cylinder which
-|i|L4_| TEST does not produce a momentary
r‘]:H'_JI_] START engine speed drop?
SEF797K Yes
v
InMconnector\ CHECK SPARK PLUGS. N.G. »| Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.

SEF039K

O.K.

v
(Go to ® on next page.)

SEF1561

EF & EC-64




TROUBLE DIAGNOSES

Diagnostic Procedure 2 — Hunting (Cont’d)

a !

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?

| No

v

CHECK E.G.R. CONTROL VALVE N.G.
SEF038K| | Check E.G.R. control valve for sticking

\ 4

Repair or replace

0.K.

v
INSPECTION END

SEC547A

EF & EC-65



TROUBLE DIAGNOSES

SEC547A 2.

Diagnostic Procedure 3 — Unstable Idle

CHECK E.G.R. CONTROL VALVE.

N.G.

»| Repair or replace.

Check E.G.R. control valve for sticking.

O.K.

v

in “ACTIVE TEST” mode.

@actveTesTm [
* % x POWER BALANCE * % %
CAS-RPM (REF)

AIR FLOW MTR
AAC VALVE

825rpm
1.53V
26%

B

L s

SEF797K

tary engine speed drop?
OR

PERFORM POWER BALANCE TEST.

No

» Go to[d .

1. Perform “POWER BALANCE"”

Is there any cylinder which
does not produce a momen-

engine speed drop?

A When disconnecting each injec-
.(g tor harness connector one at a
(=
time, is there any cylinder which
does not produce a momentary

Yes

v

CHECK INJECTOR.

1. Remove distributor from engine.

\——"'\
Injector harness connector

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft

make an operating sound?

No

Check injector(s) and cir-

v

(Crank angle sensor harness con-
nector should remain connected.)

slowly by hand, does each injector

Yes

a v

SEF039K

CHECK IGNITION SPARK.

plug.

the ignition wire.

4. Check for spark.

N.G.

cuit(s).

Check ignition coil, power

1. Disconnect ignition wire from spark
2. Connect a known good spark plug to

3. Place end of spark plug against a
suitable ground and crank engine.

O.K.

(Go to ® on next page.)
SEF326K

Ignition wire

Spark plug

SEF282G

EF & EC-66

A 4

transistor and their cir-
cuits. (See page EF &
EC-118.)




TROUBLE DIAGNOSES

SEF156!

Diagnostic Procedure 3 — Unstable Idle (Cont’d)

!

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

Repair or replace spark

Pressure gauge

¢

SEF034K
Y7 MONITOR  YYNO FAIL [ ]
CAS-RPM (REF)  2000rpm
M/R F/C MNT ~ RICH-
[ RECORD |

SEF818K

Check engine light

RED LED.

SEF621K

O.K.

6] 3

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Re-
fer to page EF & EC-193.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/em?, 36 psi)

N.G.

plug(s).

O.K.

‘

CHECK EXHAUST GAS SENSOR.

~ 1 See “M/R F/C MNT” in “Data
monitor’” mode.
2. Maintaining engine at 2,000

rpm under no-load (engine is
warmed up sufficiently.),
check that the monitor fluctu-
ates between “LEAN” and
“RICH” more than 5 times
during 10 seconds.

RICH—-LEAN—-RICH—

1 time 2 times
LEAN-RICH.......
—d

OR

N.G.

»| Check fuel pump and cir-
cuit.

. Set ““Exhaust gas sensor
monitor” in the self-
diagnostic Mode Il. (See page
EF & EC-45.)

2. Maintaining engine at 2,000

rpm under no-load, check to

make sure that the RED

L.E.D. on the E.C.U. or the

check engine light on the in-

strument panel goes ON and

OFF more than 5 times dur-

ing 10 seconds.

O.K.

v
(Go to on next page.)

EF & EC-67

Replace exhaust gas sen-
sor.

—»
»




TROUBLE DIAGNOSES
Diagnostic Procedure 3 — Unstable Idle (Cont’d)

B

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?

No

El v

CHECK IDLE ADJ. SCREW CLOGGING. [No Check for IAS clogging or

SEF038K =\ 1. Perform “IGN TIMING ADJ” throttle valve clogging.
in “WORK SUPPORT"” mode.

- 2. Can you set engine rpm at
750+ 50 rpm (in “N”’ position)
—~— CONDITION SETTING -- by turning idle speed adjust-
ing screw?
OR
====== MONITOR ======= o\ 1. Disconnect throttle sensor
FGA;\?TFI‘&’;AN éREF) 7?%{391_"50 . . harness connectf)r.
IDLE POSITION ON . Can you set engine rpm at
750+ 50 rpm (in “N’’ position)
by turning idle speed adjust-
SEF786K ing screw?

v

B IGN TIMING ADJ B [

i6N/T FEEDBACK: HOLD

Yes
[E v
CHECK COMPRESSION PRESSURE. N.G. || Check pistons, piston
e Check compression pressure. ‘rings, valves, valve seats
Standard: and cylinder head gas-
kPa (kg/cm?, psi)/300 rpm kets.
1,226 (12.5, 178)
Minimum:
kPa (kg/cm?, psi)/300 rpm
1,030 (10.5, 149)
SEF897K Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm

W

v

Idle speed
adjusting screw

Throttle sensor
harness connector
N

10 98 (1.0, 14)
O.K.
m A 4
COMPRESSION 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.

PRESSURE

O.K.

12) v

SEF309G

TRY A KNOWN GOOD E.C.U.*

A4
INSPECTION END

*. E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-68



TROUBLE DIAGNOSES

SEF380I

SEF885K

SEF382!

CHECK BATTERY AND STARTER.
Check battery and starter condition.
(Refer to EL section.)

N.G.

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

\ 4

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.

A4

Yes

3

CHECK AIR REGULATOR AND A.A.C.
VALVE.

When pressing accelerator pedal fully,
can you start the engine.

Yes

Check fuel pump and cir-
cuit. (See page EF & EC-
152.)

No

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

v

Check A.A.C. valve, air
regulator and circuits.
(See pages EF & EC-156,
158.)

Yes

y

SEF326K

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 cir-
cuit(s).

O.K.

v
(Go to ® on next page.)

Ignition wire

Spark plug

SEF282G

EF & EC-69

> Check ignition coil, power

transistor and their cir-
cuits. (See page EF &
EC-118))




TROUBLE DIAGNOSES
Diagnostic Procedure 4 — Hard to Start or Impossible to Start when the Engine is

(P Cold (Cont’'d)
6] v
CHECK SPARK PLUGS. N.G

Remove the spark plugs and check for
fouling, etc.

—p| Repair or replace spark
plug(s).

O.K.

Y

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.

v

Repair or replace.

SEF156!

O.K.

CHECK E.C.U. POWER SUPPLY AND N.G.
GROUND CIRCUIT.

Refer to page EF & EC-100.
O.K.

» Repair or replace.

E 3

TRY A KNOWN GOOD E.C.U.*

y
INSPECTION END

*. E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-70



TROUBLE DIAGNOSES

Pressure regulator

A=

SEF326K

(4]

Ignition wire

Spark plug

SEF282G

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

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

v

Yes

Y

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Can you start engine?

Yes

Check fuel pump and cir-
cuit. (See page EF & EC-
152.)

No

Y

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

»| Check fuel properties.

Yes

4] 3

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 cir-
cuit(s).

O.K.

v
(Go to ® on next page.)

EF & EC-71

Check ignition coil, power
transistor and circuits.
(See page EF & EC-118.)




TROUBLE DIAGNOSES
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.
Check the E.C.U. pin terminals for dam-

age or poor connection of E.C.U. har-
ness connector.

O.K.
6] Y
CHECK E.C.U. POWER SUPPLY AND N.G. »| Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-100.

oK.

TRY A KNOWN GOOD E.C.U.*

v
INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-72



TROUBLE DIAGNOSES

SEF380!/

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.)

O.K.

v

IN.G.

>

Repair or replace.

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

Yes

v

CHECK INJECTOR FOR LEAKAGE.
When pressing accelerator pedal fully,
can you start the engine.

Yes

Check fuel pump and cir-
cuit. (See page EF & EC-
152.)

No

EI A4

CHECK INJECTOR.

1. Remove distributor from engine.

(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

Yes

v

CHECK IGNITION SPARK.

SEF326K

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) for leak-
age.

>

Check injectors and cir-
cuits.

v

Check ignition coil, power

O.K.

v
(Go to ® on next page.)

Ignition wire

Spark plug

SEF282G

EF & EC-73

transistor and circuits.
(See page EF & EC-118.)




‘ TROUBLE DIAGNOSES
Diagnostic Procedure 6 — Hard to Start or Impossible to Start under Normal

(6] ? Conditions (Cont’d)
a v
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.

SEF1561
O.K.

E v
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 v
CHECK E.C.U. POWER SUPPLY AND N.G.
GROUND CIRCUIT. '

Refer to page EF & EC-100.

Repair or replace.

v

SEC547A

O.K.
IE v Trouble is fixed.
TRY A KNOWN GOOD E.C.U.* »| Replace E.C.U.

Trouble is not fixed.

v
INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-74



TROUBLE DIAGNOSES

Pressure regulator

AN R

/

Engine is Hot
1]

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes |
Ld

Diagnostic Procedure 7 — Hesitation when the

No

v

Activated carbol

canister

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

n\ 2. Perform cruise test.

3. Does the hesitation disappear?

Yes

Check fuel properties.

No

v

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering
the blow-by air supply), does the en-

SEF990K| | gine speed rise?

Yes

»| Check purge and vacuum

line.

SEF038K

No

v

INSPECTION END

'EF & EC-75

> Discover air leak location

and repair.




, TROUBLE DIAGNOSES

Diagnostic Procedure 8 — Hesitation when the
Engine is Cold
i

CHECK SPARK PLUGS. N.G. || Repair or replace spark
Remove spark plugs and check for plug(s).

fouling, etc.

O.K.

v

CHECK FOR INTAKE AIR LEAK. Yes Discover air leak location
When pinching blow-by hose (lowering and repair.

v

SEF156!

the blow-by air supply), does the en-
gine speed rise?

No

v Trouble is fixed.

TRY A KNOWN GOOD AIR FLOW
METER.

v

Replace air flow meter.

Trouble is not fixed.

4] v
SEF038K| | CHECK FOR INTAKE VALVE DEPOS-
ITS.

If there are deposits on intake valves,
clean them.

v
INSPECTION END

EF & EC-76



TROUBLE DIAGNOSES

[1]
SEF1561
YT MONITOR  TYNO FAIL []
CAS-RPM (REF)  2000rpm
M/R F/C MNT = RICH
[ RECORD ]
SEF818K

—TCHECK™

! /, / ~
Check engine light

RED L.ED. eck eng! 9

l//

SEF621K

208 &

Purge line

Activated carbon
canister

=)

SW/S

SEF990K

Normal Conditions
[ 1]

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, etc.

N.G.

Diagnostic Procedure 9 — Hesitation under

O.K.

v

CHECK EXHAUST GAS SENSOR.

—~ 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.......

N.G.

Repair or replace spark
plug(s).

OR

1. Set “Exhaust gas sensor
monitor” in the self-
diagnostic Mode Il. (See page
EF & EC-45.)

. Maintaining engine at 2,000
rpm under no-load, check
that the RED L.E.D. on the
E.C.U. or the check engine
light on the instrument panel
goes ON and OFF more than
5 times during 10 seconds.

O.K.

v

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

Perform cruise test.

Does the hesitation disappear?

Yes

v

Replace exhaust gas sen-
sor.

No

EI A4

CHECK FOR INTAKE AIR LEAK.

SEF038K

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-77

v

and repair.




TROUBLE DIAGNOSES

1] Diagnostic Procedure 10 — Engine Stalls when
Turning '
F 1]
FUEL CHECK FUEL LEVEL. N.G. .| Fill fuel tank with fuel.
~ Check to see that there is enough fuel
- in tank.
- O.K.
E’ \ 4
PERFORM POWER BALANCE TEST. No »| Go toﬁ .
SEF386! =\ 1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.
8 AcTve TEéT s L] 2. Is there any cylinder which
does not produce a momen-
% % k POWER BALANCE % % % tary engine speed drop?
=======MONITOR ======= OR
CAS-RPM (REF)  825rpm . . .
AIR FLOW MTR 153V <= When disconnecting each injec-
AAC VALVE 26% .Ig’ tor harness connector one at a
=
m S time, is there any cylinder which
- ‘i_”_i_”_i' TEST does not produce a momentary
l ”_—“ ” | START engine speed drop?
SEF797K Yes
Y
Injector hamess connector | | CHECK INJECTOR. No [ Check injector(s) and cir-
1. Remove distributor from engine. cuit(s).

(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Yes
m v
CHECK IGNITION SPARK. N.G. || Check ignition coil, power
1. Disconnect ignition wire from spark transistor and circuits.
plug. ' (See page EF & EC-118.)

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.

O.K.

SEF326K

[4] (Go to ® on next page.)

Ignition wire

Spark plug

SEF282G

EF & EC-78



TROUBLE DIAGNOSES
Diagnostic Procedure 10 — Engine Stalls when Turning (Cont’d)

\
Pressure
gauge ?
g CHECK FUEL PRESSURE. N.G.,| Check fuel pressure reg-
1. Release fuel pressure to zero. (Re- ulator diaphragm.
fer to page EF & EC-193.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

10.K.
6] v
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.

SEF034K

Repair or replace.

v

O.K.
v
CHECK E.C.U. POWER SUPPLY AND N.G. » Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-100.

O.K.

8] v

TRY A KNOWN GOOD E.C.U.*

v
INSPECTION END

*. E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-79



TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot
1]

CHECK FUEL VAPOR. Yes ,| Check fuel properties.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the engine stall disappear?

Pressure regulator . No
A
SEF486K Y
PERFORM POWER BALANCE TEST. No » Go to B .
1. Perform “POWER BALANCE”
AcTve TESTH [ CJ
. in “ACTIVE TEST” mode.
% % %X POWER BALANCE % * ¥ 2. Is there any cylinder which
=======MONITOR =======
CAS-RPM (REF) 825rpm does nOt. produce a momen-
AIR FLOW MTR 1.63V tary engine speed drop?
AAC VALVE 26% OR
Ell When disconnecting each injec-
-| 2 Il 4 I TEST tor harness connector one at a
| ” ” ” I START time, is there any cylinder which

does not produce a momentary

SEFT97K engine speed drop?
[ — ~
Injector harness connector ' Yes
v
CHECK INJECTOR. ) No »| Check injector(s) and cir-
1. Remove distributor from engine. cuit(s).

(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Yes

(Go to ® on next page.)

SEF326K

EF & EC-80



TROUBLE DIAGNOSES
Diagnostic Procedure 11 — Engine Stalls when the Engine is Hot (Cont’d)

4]
Ignition wire m
CHECK IGNITION SPARK. N.G. »| Check ignition coil, power
1. Disconnect ignition wire from spark transistor and their cir-
plug. cuits. (See page EF &
2. Connect a known good spark plug to EC-118))

the ignition wire.
3. Place end of spark plug against a
i A ) suitable ground and crank engine.
4. Check for spark.

Spark plug

SEF282G
O.K.
(5] \ 5] ¢ .
Pressure gauge _
CHECK FUEL PRESSURE. N.G. » Check fuel pressure reg-
1. Release fuel pressure to zero. (Re- ulator diaphragm.

fer to page EF & EC-193.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
SEF034K is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

O.K.

6] 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.
v
CHECK E.C.U. POWER SUPPLY AND | N-G. | Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-100.

O.K.

B v Trouble is fixed.

TRY A KNOWN GOOD E.C.U.* ——»| Replace E.C.U.
l Trouble is not fixed.

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-81



TROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when
AL, the Engine is Cold
i~
e (1)
|(u 9
U 4 CHECK AIR REGULATOR AND A.A.C. N.G. »| Check A.A.C. valve, air
VALVE. regulator and circuits.
When the engine is cold, can you start (See pages EF & EC-156,
the engine when pressing accelerator 158.)
y ?
‘}\l pedal fully?
v oK.
SEF382I v
PERFORM POWER BALANCE TEST. N.G. | Goto .
8 ACTVE TEéT s [ — 1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.
% % x POWER BALANCE % % ¥ 2. Is there any cylinder which
=======MONITOR =======3 )
CAS-RPM (REF) 825rpm does not. produce a momen
AIR FLOW MTR 153V tary engine speed drop?
AAC VALVE 26% OR
m__— When disconnecting each injec-
-I 2 ” 3 ” 4 l TEST tor harness connector one at a
l " ” ” l START time, is there any cylinder which
does not produce a momentary
SEF797K engine speed drop?
~——————— ~N
Injector harness connector O.K.
v
CHECK INJECTOR. N.G. || Check injector(s) and cir-
1. Remove distributor from engine. cuit(s).

(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft

SEF039K slowly by hand, does each injector
make an operating sound?
O.K.
4] v
CHECK IGNITION SPARK. N.G. JI Check ignition coil, power
1. Disconnect ignition wire from spark transistor and circuits.
plug. (See page EF & EC-118))

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

SEF326K| | 4. Check for spark.

4] O.K.

Ignition wire

v
(Go to ® on next page.)

Spark plug

SEF282G

EF & EC-82



TROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when the Engine is Cold (Cont’d)

i

v

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

v

B v

O.K.

SEF1561

\

Pressure gauge _

SEF034K

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Re-
fer to page EF & EC-193.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

N.G.

Repair or replace spark
plug(s).

O.K.

v

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.

h 4

N.G.

Check fuel pressure reg-
ulator diaphragm.

O.K.

E v

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-100.

N.G.

Repair or replace.

O.K.

El v

TRY A KNOWN GOOD E.C.U.*

A 4

INSPECTION END

Repair or replace.

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-83




TROUBLE DIAGNOSES

[1] » Diagnostic Procedure 13 — Engine Stalls when
macveresTm [ Stepping on the Accelerator Momentarily
AAC/V OPENING.  26% (1]
======z=MONITOR ======1| CHECK A.A.C. VALVE. No | Check A.A.C. valve and
CAS-RPM (REF) 800rpm =\ 1. Select “A.A.C. VALVE circuit. (See page EF &
AIR FLOW MTR 149V OPENING” in “ACTIVE TEST” EC-158.)
ENG TEMP SEN g2°C
mode.
o - 2. When touching “Qu” and
IE)L—I” UP |[DWN “ba] “Qd”, does the engine speed
) change according to the per-
SEF79eK cent of A.A.C. valve opening?
p— T T OR
a 2 \ \ =P\ When disconnecting A.A.C.
N .‘g. valve harness connector, does
AAC. valve D

the engine speed drop?

\ Yes
v

PERFORM POWER BALANCE TEST. No ,lGotold .
o\ 1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.
2. Is there any cylinder which
SEF72K does not produce a momen-
- - tary engine speed drop?
macvetesTm [ OR
@ When disconnecting each injec-
* % % POWER BALANCE * ¥ ¥ .I'T<I. tor harness connector one at a
e ER O o Y time, is there any cylinder which
CAS-RPM (REF)  825rpm : y cylinder whic
AIR FLOW MTR 1.53V does not produce a momentary
AAC VALVE 26% engine speed drop?
BECE
R : "
CHECK INJECTOR. No » Check injector(s) and
SEF797K] | 1. Remove distributor from engine. their circuit(s).
N — < (Crank angle sensor harness con-
Injector harness connector nector should remain connected.)
2. Disconnect ignition wires.
3. Turn ignition switch ON. (Do not

start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Yes

v
(Go to ® on next page.)

SEF326K

EF & EC-84



TROUBLE DIAGNOSES

Diagnostic Procedure 13 — Engine Stalls when Stepping on the Accelerator
2] Momentarily (Cont’d)

Ignition wire

Spark plug

SEF282G

5] \

Pressure gauge

¢

SEF034K

n !

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 an
earth point with engine cranking.

4. Check for spark.

N.G.

O.K.

B A 4

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Re-
fer to page EF & EC-193))
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

»

»| Check ignition coil, power

transistor and their cir-
cuits. (See page EF &
EC-118.)

N.G.

v

O.K.

B v

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.

Check fuel pressure reg-
ulator diaphragm.

N.G.

v

O.K.

v

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-100.

Repair or replace.

N.G.

\ 4

O.K.

8] v

TRY A KNOWN GOOD E.C.U.*

v

INSPECTION END

Repair or replace.

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-85




TROUBLE DIAGNOSES

(1] Diagnostic Procedure 14 — Engine Stalls after
macvetesTm [ Decelerating
AAC/V OPENING 26% 1]
=======MONITOR =======| CHECK A.A.C. VALVE. No »| Check A.A.C. valve and
CAS<RPM (REF) 800rpm —\ 1. Select “A.A.C. VALVE circuit. (See page EF &
AIR FLOW MTR 1.49v — »
ENG TEMP SEN 90 OPENING” in “ACTIVE TEST EC-158.)
mode.
LEI] = 2. When touching “Qu’" and
|QU“ UP || DWNJFQ&‘ “Qd”, does the engine speed
; change according to the per-
SEF798K i
cent of A.A.C. valve opening?
LN Q o
2 \ When disconnecting A.A.C.

valve harness connector, does
the engine speed drop?

Yes

2l
>
p/
s
&
M @

A

CHECK IDLE ADJ. SCREW CLOGGING. |No > Check for IAS clogging or
1. Perform “IGN TIMING ADJ” throttle chamber clog-
in “WORK SUPPORT” mode. ging.

w7

2. Can you set engine rpm at

SEFo72K 750+ 50 rpm (in ““N”’ position)
by turning idle adjusting
W 'GN TIMING ADJ B [ screw?
OR
—~ CONDITION SETTING -~ <=\ 1- Disconnect throttle sensor
IGN/T FEEDBACK: HOLD .!'él. harness connector.
= 2. Can you set engine rpm at
====== MON]TOR ======c ) cinrs .
CAS-BPM (REF) 762rpm 750+ 50 rpm (in “N’’ position)
IGN TIMING 15BTDC by turning idle adjusting
Yes
SEF786K

v
(Go to ® on next page.)

VAN(

@
Idle speed\ "\

‘adjusting screw Y

harness connector
~ SEF897K

EF & EC-86



TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after Decelerating (Cont’d)

@ ACTIVE TEST B O ?

% % ¥ POWER BALANCE % % % PERFORM POWER BALANCE TEST. No
z=======MONITOR ======= o '
CAS-RPM (REF) 825rpm =\ 1 f’e:form POWER”BALANCE
AIR FLOW MTR 153V in “ACTIVE TEST” mode.
AAC VALVE 26% 2. Is there any cylinder which
does not produce a momen-

- TE@}— tary engine speed drop?
T or

@ When disconnecting each injec-
SEF787K .Lél tor harness connector one at a
N N time, is there any cylinder which
Injector harness connector does not produce a momentary
engine speed drop?

Goto [§.

v

Yes

4] v
CHECK INJECTOR. No »| Check injector(s) and cir-
1. Remove distributor from engine. cuit(s).
(Crank angle sensor harness con-
nector should remain connected.)
2. Disconnect ignition wires.
3. Turn ignition switch ON. (Do not
start engine.)
4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

Yes

5] v
CHECK IGNITION SPARK. No Check ignition coil, power
1. Disconnect ignition wire from spark transistor and circuits.
plug. (See page EF & EC-118.)
2. Connect a known good spark plug to
SEF326K the ignition wire.
3. Place end of spark plug against a
5] suitable ground and crank engine.
4. Check for spark.

v

Ignition wire

Yes

(Go to on next page.)

Spark plug

SEF282G

EF & EC-87



TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after Decelerating (Cont’d)

®
Pressure gauge _
(|8
' CHECK FUEL PRESSURE. N.G. »| Check fuel pressure reg-
1. Release fuel pressure to zero. (Re- ulator diaphragm.

fer to page EF & EC-193.)
é 2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
' A few seconds after ignition switch .
Y MONITOR  YeNO FAIL [] is turned OFF to ON:

2000 Approx. 294 kPa
E/IA/\S.E/PCMI\}EEF) RICHrpm (3.0 kg/cm?, 43 psi)

SEF034K

O.K.
v
CHECK EXHAUST GAS SENSOR. N.G. || Replace exhaust gas sen-
=\ 1. See “M/R F/C MNT” in sor.
[ RECORD J “DATA MONITOR’ mode.
R 2. Maintaining engine at 2,000
SEF818K 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.......

Check engine light
RED L.E.D. gine 1o OR

SEFE21K @ 1. Set “Exhaust gas sensor
.I'f‘l‘ monitor” in the self-
diagnostic Mode |l. (See page
EF & EC-45.)

2. Maintaining engine at 2,000
rpm under no-load, check
that the RED L.E.D. on the
E.C.U. or the check engine
light on the instrument panel
goes ON and OFF more than
5 times during 10 seconds.

lO.K.

(Go to ©® on next page.)

EF & EC-88



TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Engine Stalls after Decelerating (Cont’d)

. i

v
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.

v

Repair or replace.

O.K.
E v

CHECK E.C.U. POWER SUPPLY AND N.G.
GROUND CIRCUIT.
Refer to page EF & EC-100. >

O.K.

Repair or replace.

v

10) Y

TRY A KNOWN GOOD E.C.U.*

A

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-89



TROUBLE DIAGNOSES

@actveTesT® [
"% % % POWER BALANCE % % %
CAS-RPM (REF)

AIR FLOW MTR
AAC VALVE

B2 ][]l rest
Dr_]‘:“'_—] START

825rpm
1.63V
26%

SEF797K

PERFORM POWER BALANCE TEST.
o\ 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

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or when Driving at Constant Speed

~—~ ~N
Injector harness connector

When disconnecting each injec-
tor harness connector one at a
does not produce a momentary
engine speed drop?

time, is there any cylinder which

Yes

v

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

SEF326K 2

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

No

» Go tol -

Yes

Y

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

. Connect a known good spark plug to

Ignition wire

Spark plug

SEF282G

the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.

No

» Check injector(s) and cir-
cuit(s).

»| Check ignition coil, power

[ Yes

v
(Go to ® on next page.)

EF & EC-90

transistor and circuits.
(See page EF & EC-118.)




TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls when Accelerating or when Driving at

\

Pressure gauge

«

SEF034K

i

v

Constant Speed (Cont’d)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Re-
fer to page EF & EC-193.)
Install fuel pressure gauge and
check fuel pressure.
At idle:

Approx. 245 kPa
(2.5 kg/cm?, 36 psi)

A few seconds after ignition switch
is turned OFF to ON:

Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

N.G. I Check fuel pump, circuit
and fuel pressure regula-

tor.

SEF038K

O.K.

A

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the en-
gine speed rise?

Yes | Discover air leak location
and repair.

No

A

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.

A4

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-100.

Yes | Repair or replace.

v

No
v

TRY A KNOWN GOOD E.C.U.*

v

INSPECTION END

*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-91



TROUBLE DIAGNOSES

SEF389I

CHECK BATTERY AND ALTERNATOR.
Check battery and alternator condition.
(Refer to EL section.)

Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy

N.G.

O.K.

v

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”

@ ACTIVE TEST B J
% % %k POWER BALANCE % % %
CAS.RPM (REF)

AIR FLOW MTR
AAC VALVE

825rpm
1.83V
26%

B
o

SEF797K

in “ACTIVE TEST” mode.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

@ When disconnecting each injec-
.I'FI tor harness connector one at a
=

does not produce a momentary
engine speed drop?

= time, is there any cylinder which

Yes

v

~— N
Injector harness connector

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch ON. (Do not
start engine.)

4. When rotating distributor shaft
slowly by hand, does each injector
make an operating sound?

{No

No

Repair or replace.

Goto &l .

J Yes

4] v

CHECK IGNITION SPARK.
1. Disconnect ignition wire from spark

plug.

the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.

N.G.

h 4

v

Check injector(s) and cir-
cuit(s).

2. Connect a known good spark plug to

O.K.
SEF326K
v
4] (Go to ® on next page.)
Ignition wire
Q
- Spark plug
T4 1 >
SEF282G

EF & EC-92

Check ignition coil, power
transistor and circuits.
(See page EF & EC-118.)




TROUBLE DIAGNOSES
Diagnostic Procedure 16 — Engine Stalls when the Electrical Load is Heavy

\ (Cont’d)
Pressure gauge __ ?)
v
g CHECK FUEL PRESSURE. N.G. | Check fuel pressure reg-
1. Release fuel pressure to zero. (Re- ulator diaphragm.

fer to page EF & EC-193.)
2. Install fuel pressure gauge and

é check fuel pressure.
At idle:
Approx. 245 kPa
SEF034K (2.5 kg/cm?, 36 psi)

A few seconds after ignition switch
is turned OFF to ON:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

O.K.

6] Y
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

OK.
v
CHECK E.C.U. POWER SUPPLY AND N.G.
GROUND CIRCUIT.

Refer to page EF & EC-100.

O.K.
B v

TRY A KNOWN GOOD E.C.U.*

Repair or replace.

v

v
INSPECTION END

*. E.C.U. may be the cause of a problem, but this is rarely the case.
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TROUBLE DIAGNOSES

\ Diagnostic Procedure 17 — Lack of Powe‘r and

Pressure gauge

Stumble
1)
CHECK FUEL PRESSURE. N.G. » Check fuel pressure reg-
1. Release fuel pressure to zero. (Re- ulator diaphragm.

fer to page EF & EC-193.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
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?

SEF038K

No

v
INSPECTION END

EF & EC-94



TROUBLE DIAGNOSES

SEF038K

E.G.R.

control valve

SEF820F

]

B ACTivVE TEST
ecr cont souv OFF

775rpm

MONITOR
CAS-RPM (REF)

L i
[_(%‘]N_" G| OFF |

SEF801K

SEF880K

Diagnostic Procedure 18 — Detonation

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the en-
gine rpm rise?

Yes

No

v

CHECK E.G.R. OPERATION.

1. Apply vacuum directly to the E.G.R.
valve using a handy vacuum pump.

2. Check to see that the engine runs
rough or dies.

No

_»| Discover air leak location

and repair.

v

Yes

v

CHECK E.G.R. & CANISTER CONTROL
SOLENOID VALVE.

1. Select “E.G.R. CONT SOL
E VALVE” in “ACTIVE TEST”
mode.

2. Turn E.G.R. & canister control
solenoid valve ON and OFF.
3. Check operating sound.

N.G

Check E.G.R. valve for
sticking.

»
>

OR

1. Disconnect E.G.R. & canister
control solenoid valve har-
ness connector.

2. Supply E.G.R. & canister con-
trol solenoid valve terminals
with battery current and
check operating sound.

O.K.

4] v

CHECK VACUUM HOSES.

Check the following vacuum hoses for
clogging, cracks and poor connection.
(@ Throttle chamber to E.G.R. & canis-
ter control solenoid valve
Activated carbon canister to vac-
uum gallery

E.G.R. & canister control solenoid
valve to vacuum gallery

E.G.R. & canister control solenoid
valve to vacuum gallery

Air duct to vacuum gallery

B.P.T. valve to E.G.R. tube

B.P.T. valve to vacuum gallery
E.G.R. control valve to B.P.T. valve

@

P ® ©

N.G.

Check solenoid valve and
circuit.

v

0K

v
(Go to ® on next page.)

EF & EC-95

Repair or replace.




TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Detonation (Cont’d)

SEF1561

{

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.

Remove spark plugs and check for
fouling with oil.

Yes

No

A4

INSPECTION END

EF & EC-96

»| Check pistons, piston

rings, valves, valve seats,
valve oil seal, engine oil
level, etc.




TROUBLE DIAGNOSES

RED L.ED.

a YT MONITOR  YeNO FAIL []
CAS-RPM (REF)  2000rpm
M/R F/C MNT = RICH
[ RECORD i
SEF818K
(1]
l
—TCHECK™
¥ ~ ~

Check engine light

SEF621K

SEC547A

Diagnostic Procedure 19 — Surge

2.

CHECK EXHAUST GAS SENSOR.
1.

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.......

OR

N.G.

»
L

@

. Maintaining engine at 2,000

Set ““Exhaust gas sensor
monitor”’ in the self-
diagnostic Mode Il. (See page
EF & EC-45.)

rpm under no-load, check
that the RED L.E.D. on the
E.C.U. or the check engine
light on the instrument panel
goes ON and OFF more than
5 times during 10 seconds.

O.K.

4

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.”

A

INSPECTION END

v

Repair or replace.

* E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-97




TROUBLE DIAGNOSES

Diagnostic Procedure 20 — Backfire through the

Intake
1]
CHECK SPARK PLUGS. N.G. » Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
O.K.
Y ,
CHECK INTAKE AIR LEAK. Yes | Discover air leak location
SEF1%61 | When pinching -blow-by hose (lowering and repair.

the blow-by air supply), does the en-
gine speed rise?

‘No
\ 4
CHECK FOR INTAKE VALVE DEPOS-
ITS.

If there are deposits on intake valves,
remove them. -

SEF038K v
INSPECTION END

Diagnostic Procedure 21 — Backfire through the
Exhaust

CHECK ENGINE TEMPERATURE SEN- |[N.G. || Replace or repair.
SOR.

Check engine temperature sensor and
its circuit. (See page EF & EC-112))

O.K.

A

INSPECTION END

EF & EC-98



TROUBLE DIAGNOSES

NOTE

EF & EC-99



TROUBLE DIAGNOSES

Diagnostic Procedure

22

‘MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

AEEE

(Main harness)

harness)

—
u
w
w
107 — B &
108 —B @
116 — B 0 o
o
.00
Saoa | |
4— G —Q 0
6— 3 = o
13— B 1 oe | |
B3
o I
36—B/R co
38— OR o5 “
39— B —— oL L
47— OR x

@ o B @
E. C. C. S.
CONTROL UNIT g E

ENGINE GROUND

EX £

@Dy

(Engine 3 (Engine room

JOINT
CgNNECTOR

harness) h )
Lo s

l

FUSE

Ho el

O————_

2
900
: " FUSIBLE LINK
= =
O———cfl

BATTERY

FUSE AND FUSIBLE LINK

B/R—

[T —

@

J2[1]
5[3[4]

OFF]ACC

ON

Q

@)

Q
Q
O

U3 [N PO [

Ool00(4

IGNITION

SWITCH

MEF609A

Harness layout

E.C.U. harness connector

MEF610A

EF & EC-100




TROUBLE DIAGNOSES

[ T coecton )| ﬁ

© 38-47
—

SRS

(L ‘ 'b
a :\
SEF182K

Diagnostic Procedure 22 (Cont’'d)

INSPECTION START

v

CHECK POWER SUPPLY.

1) Turn ignition switch “ON”".

2) Check voltage between E.C.U.
terminals , @ and
ground.

Voltage: Battery voltage

O.K.

»| CHECK GROUND CIRCUIT.

[ wnj“l:rmcmji émé}

6.13.107.108.116
)

G 7
Me> M€
[ ﬁﬁmcm]] P
_
(] ;
D] = ol =
iz €
® S
& |

(DISCOMMECT

[cmar ﬁmroﬂ] E'é;)

46

CRS

&

SEF185K

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 ,
@ and terminal 3@ .
Continuity should exist.

N.G.

1) Turn ignition switch “OFF”".

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween E.C.U. terminals ),
®,q0D.Go®.d1®and engine
ground.

Continuity should exist.

If N.G., repair harness or con-

nectors.

O.K.
A 4

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

Check the following.

O.K.
v

CHECK VOLTAGE BETWEEN

E.C.C.S. RELAY AND GROUND.

1) Check voltage between termi-
nals @ , ® and ground.
Voltage: Battery voltage

N.G.

v

e Harness connectors , (13)

® Harness connectors (),

e Harness continuity between
E.C.U. and E.C.C.S. relay

If N.G., repair harness or con-

nectors.

O.K.

v

CHECK VOLTAGE BETWEEN

E.C.U. AND GROUND.

1) Check voltage between E.C.U.
terminal and ground.
Voltage: Battery voltage

N.G.

A4

Check the following.

e 25A fusible link

e Joint connector-3

e Harness continuity between
E.C.C.S. relay and battery

If N.G., repair harness or con-

nectors.

Check the following.

O.K.

EF & EC-101

A 4

e Harness connectors(f19), ()

@ Harness connectors (1),

® 25A fuse

e Joint connector-3

e Harness continuity between
E.C.U. and battery

If N.G., repair harness or con-

nectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont’d)

H N e
{T_camrT o] comnecton || ESD

39-48
——

5

SEF186K

¢

CHECK GROUND CIRCUIT.

1) Check harness continuity be-
tween E.C.U. terminals @9 ,
and engine ground.
Continuity should exist.

vO.K.

CHECK OUTPUT SIGNAL CIR-
CUIT.

1) Check harness continuity be-

o

—
——

|T_camat_[°] comneoTon |
4

®

MEF614A

tween E.C.U. terminal (@ and
terminal @ .
Continuity should exist.

O.K.

v

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “ON"’.

2) Check voltage between E.C.U.
terminal @) and ground.
Voltage: Battery voltage

[ To] coreeecTor )|
36

rany
U

DISCONNECT

€

oK.

v

CHECK COMPONENT
(E.C.C.S. relay).
Refer to ‘‘Electrical Components

N.G. |

Repair harness or connectors.

N.G

Check the following.

e Harness connectors (F), (1)

e Harness connectors (5),

e Harness continuity between
E.C.U. and E.C.C.S. relay

If N.G., repair harness or con-

nectors.

Check the following.

e Harness connectors (F1v), €D

® Harness connectors (&),

e Harness connector

e Harness continuity between
E.C.U. and ignition switch

If N.G., repair harness or con-

nectors.

N.G.

A Inspection’’.
@ (See page EF & EC-191.)
\
v OK.
SEF188K V‘

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-102

A

Replace E.C.C.S. relay.




TROUBLE DIAGNOSES

NOTE

EF & EC-103



TROUBLE DIAGNOSES

Diagnostic Procedure 23
CRANK ANGLE SENSOR (Code No. 11)

(Main harness)

® ®
B4

. harness)

page e
L]

I\Sn
(E.F. 1
® gl

(L)
z, @ 53
4 Sewo| |
=% 3
22— L
30— L — ¢ oe |
31— ¥ b3 L4
wn— vy —4 R
EE o— ©
| + 0
H oW |
Qi
x

(Engine room harness)

W
w
L w JOINT
CgNNECTOR

)
@@ Q z 2

=

P PEHE R o S H HR

|j E FUSIBLE LINK
B e 5 WL G

E. C. C. S.
CONTROL UNIT

FUSE
ENGINE GROUND O—0 ——cl)
A AT
SENSOR BATTERY FUSE AND FUSIBLE LINK

MEF615A

Harness layout

—<= g
—__ Crank angle sensor
— harness connector

E.C.U. harness connector
~ MEF610A

EF & EC-104



TROUBLE DIAGNOSES

SEF287J

INSPECTION START

v

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.

Diagnostic Procedure 23 (Cont’d)

Check the following.

O.K.

(8]

\E1)
1S

/a]b\
ld/

&

SEF288J

B v

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Check harness continuity be-
tween terminal (@ and engine
ground.

Continuity should exist.

J

O.K.
y

CHECK INPUT SIGNAL CIRCUIT.

YCMONITOR  YYNO FAIL []

CAS<RPM (REF) 812rpm

[ RECORD |

SEF817K

sensor harness con-
nector.

2) Start engine.

3) Read crank angle
sensor signals in
“DATA MONITOR”
mode with CONSULT.
rpm: 800+ 50

OR

1) Reconnect crank angle

N.G.

N.G. |

e Harness connectors (1), (59
e Harness connectors (i),

e Harness continuity between
crank angle sensor and
E.C.C.S. relay

If N.G., repair harness or con-

nectors.

Repair harness or connectors.

Repair harness or connectors.

1) Disconnect E.C.U. har-
ness connector.

®)

2) Check harness conti-

ME HE

(C

CAUNIT Hmcrﬂ

@

<|d

22430 31040
— S

MEF448A

nuity between terminal
(® and E.C.U. termi-
nals @ , (1° sig-
nal), terminal ® and
E.C.U. terminals @),
@0 (180° signal).
Continuity should exist.

O.K.
v

CHECK COMPONENT
(Crank angle sensor).

Refer to “‘Electrical Components
Inspection”.
(See page EF & EC-184.)

N.G.

v

Replace crank angle sensor.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-105




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 test drive.

Jv i

Perform self-diagnosis again. N.G. J| Recheck E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

v

O.K.

v
INSPECTION END

EF & EC-106



TROUBLE DIAGNOSES

NOTE

EF & EC-107



TROUBLE DIAGNOSES

Diagnostic Procedure 24
AIR FLOW METER (Code No. 12) ke (CHECK ENGINE LIGHT ITEM)

H PR o HE R H R
® B

E.C.C. S
RELAY
| s— |
Q
S
. (&)
5 | @ EER®
—img l @Iﬁ'
. w
------ . it e o
NS — 585 Ly ! i
n 8, @ x
17 o8
s

[ T W
H - W T
(_JgNNECTOR
g -

|

3

@ | FUSIBLE LINK
= (o=

|[f—@j‘u
||}-@:]-B

| ]

ENGINE GROUND

E. C. C.S.

CONTROL UNIT
O——0 O——=Rl

FUSE AND FUSIBLE LINK

BATTERY
MEF617A

Harness layout

a7/ A

Air flow meter

E.C.U. harness connector
~ MEF610A

EF & EC-108



TROUBLE DIAGNOSES

{aplc]db ?‘5

V]

()
N4

0]

MEF618A

B
[ o] coweecTor ||

(2]
&

MEF619A

weNo FAIL []

1.48V

Y7 MONITOR

AIR FLOW MTR

[ RECORD |

SEF824K

Diagnostic Procedure 24 (Cont’d)

(C thﬂmﬂ

~ 16 —
29) &0

1S HS
DISCONMECT DISCONNECT

€ €
&

MEF620A

INSPECTION START

v

CHECK POWER SUPPLY.

1) Disconnect air flow meter
harness connector.

2) Turn ignition switch ““ON"".

3) Check voltage between termi-
nal ® and ground.
Voltage: Battery voltage

N.G.

Check the following.

K.
B v

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”’.

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween terminal ® and E.C.U.
terminal @ .

Continuity should exist.

v

@ Harness connectors@9) , (%)

@ Harness connectors(t),

e Harness continuity between air
flow meter and E.C.C.S. relay

If N.G., repair harness or con-

nectors.

Repair harness or connectors.

vO.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.

Voltage: 1.3 - 1.7V
(At idle)

N.G.

N.G.

Repair harness or connectors.

v

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-184.)

N.G.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-109

Replace air flow meter.

v




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 test drive.

\ -
Perform self-diagnosis again. NvG# Recheck E.C.U. pin terminals for
0K damage or the connection of

o E.C.U. harness connector.

A

v
INSPECTION END

EF & EC-110



TROUBLE DIAGNOSES

NOTE

EF & EC-111



TROUBLE DIAGNOSES

Diagnostic Procedure 25

ENGINE TEMPERATURE SENSOR (Code No. 13) @ (CHECK ENGINE LIGHT ITEM)

NN —
0= m
Iy
-
ow
E

&) R HRe

:
:

1

(=)

29

%

E. C. C. S.
CONTROL UNIT

i~
N
=

(E. F. 1. harness)

-
(Engine
harness)
[ 4
[=]
N\

ENGINE
TEMPERATURE
SENSOR

MEF621A

Harness layout

E.C.U. harness connector
~ MEF610A

K Engine temperature sensor
harness connector

EF & EC-112
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Y MONITOR  Y¢NO FAIL []

ENG TEMP SEN 95°C

| RECORD

I

SEF825K

—

SRS

oK

MEF623A
B W g Sscowet
€
& !
MEF624A

Diagnostic Procedure 25 (Cont’d)

INSPECTION START

v

CHECK POWER SUPPLY.
— 1) Start engine and warm
it up sufficiently.

2) Select engine tempera-
ture sensor signal in
“DATA MONITOR”
mode with CONSULT.

3).Stop engine.

4) When restarting engine
make sure that
CONSULT indicates
“ENG.TEMP SEN” is
50°C (122°F) or more.

OR

N.G.

Check the following.

1) Disconnect engine
temperature sensor
harness connector.

2) Turn ignition switch
“ON”.

3) Check voltage between
terminal ® and
ground.

Voltage: Approximately
5V

JO'K'

E y

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”’.

2) Check harness continuity be-
tween terminal @ and engine
ground.

Continuity should exist.

N.G.

@ Harness connectors (1), @)

® Harness continuity between
E.C.U. and engine temperature
sensor.

If N.G., repair harness or con-

nectors.

»| Check the following.

O.K.

v

CHECK COMPONENT

(Engine temperature sensor).
Refer to “Electrical Components
Inspection”.

(See page EF & EC-185.)

N.G.

v

® Harness connectors (F1¥), @19

e Harness continuity between
E.C.U. and engine temperature
sensor.

If N.G., repair harness or con-

nectors.

Replace engine temperature

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-113

sensor.




TROUBLE DIAGNOSES

Diagnostic Procedure 25 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-
ory.

v
Perform test drive.

v
Perform self-diagnosis again. N.G.

Recheck E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

A4

O.K.

v
INSPECTION END

EF & EC-114



TROUBLE DIAGNOSES

NOTE

EF & EC-115



TROUBLE DIAGNOSES

Diagnostic Procedure 26
VEHICLE SPEED SENSOR (Code No. 14) Ktk (CHECK ENGINE LIGHT ITEM)

32— Y/G6

3 2

PP PP ol R
(® BB HHARRH S HR R

E. C. C. S.
CONTROL UNIT

(E. F. I. harness)

COMBINATION METER

140—@—015

[ 1 T Jel 1]
[ (a5 7| | |

VEHICLE SPEED SENSOR

(Main harness)

Y/EE

BODY GROUND

MEF625A

Harness layout

E.C.U. harness connector

~ MEF610A

EF & EC-116
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Diagnostic Procedure 26 (Cont’d)

INSPECTION START

v

7 MONITOR  Y¥NO FAIL O
CAR SPEED SEN Omph
L RECORD ]
SEF826K
.*,; DISCONMECT = DISCOMECT
€ Hde
Fmﬁmrﬂ 2 g:\*; f'";' H

&

32

MEF626A

| 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-
cation.

OR

®

CHECK SPEEDOMETER FUNC- | N.G. I Check vehicle speed sensor and
TION. its circuit.
Make sure that speedometer (Refer to EL section.)
functions properly.
vO.K.
N.G. | Check the following.

Ll
@ Harness connectors (1), (%7

o Harness continuity between

E.C.U. and combination meter
If N.G., repair harness or con-
nectors.

1) Turn ignition switch

@ “OFF”.

2) Disconnect E.C.U. har-
ness connector and
combination meter
harness connector.

3) Check harness conti-
nuity between E.C.U.
terminal @@ and termi-
nal ®.

Continuity should ex-
ist.

O.K.
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

Start engine.

v

Perform self-diagnosis (Mode II).

N.G. _

O.K.

v

INSPECTION END

EF & EC-117

Recheck E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.
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IGNITION SIGNAL (Code No. 21)

Diagnostic Procedure 27

R B

BE

/

1— W

harness)

-—————B/R@a @—B/R-

(. F. 1. (Engine

harness)

3—Y/R

©
N\
o
) @
..'.l."
)

@&

B/R

E3

BE =
B > >y @ >
|[ce RGN ];\ S=s
GD) % D) v .

: : g9
5 = ENGINE
2 5 GROUND
s G RESISTOR  POWER
= = AND TRANSISTOR
v CONDENSER
[m]

T E Xk (Engine room

SPARK PLUG harness)

o
=
=

@i

|

z
|

B/R
w —

liix

:

BATTERY

SIBLE Xl2l1]
? L INK
[ 4]
OFF[ACC[ON] ST
E LES 1 Q0
FUSE E Olol]
O O—— 2 6] 8
FUSE AND FUSIBLE LINK > o
IGNITION SWITCH

MEF627A

Harness layout

E.C.U. harr;ess connector

~ MEF610A

Ignition coil harness connector
> \ — MEF578A

_ Resistor and condenser
harness connector

MEF579A

harness connector

©)

7‘ ~—
/SEanK-

EF & EC-118




TROUBLE DIAGNOSES

MEF760A

INSPECTION START

FVI

" Diagnostic Procedure 27 (Cont’d)

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

MEF351A

O.K.
v

MEF761A

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 (0 and
terminals @ , @.
Continuity should exist.

5) Check harness continuity
between terminal M and
engine ground.
Continuity should exist.

E o

O.K. .

[ comit _Jol coweecron |
3

(2]

r

HE le@

Cd
gilelf

&

MEF582A

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity be-
tween terminal @® and E.C.U.
terminal (3.

Continuity should exist.

v

O.K.

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Check harness continuity be-
tween terminal (® and E.C.U.
terminal @ .

Continuity should exist.

|N.G. J| Check the following.
® Harness connectors 19, €19
e Harness connectors &) , @1
e Harness continuity between
ignition coil and ignition
switch
If N.G., repair harness or con-
nectors.
N.G. | Repair harness or connectors.
N.G. I Repair harness or connectors.
N.G. »| Repair harness or connectors.

" |

[ To] comecToR )|
1

&

Ae

MEF762A

g.K.

EF & EC-119
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Diagnostic Procedure 27 (Cont’d)
®

v .
CHECK COMPONENTS N.G. | Replace malfunctioning compo-
(Ignition coil, power transistor, nent(s).

resistor and condenser).

Refer to “‘Electrical Components
Inspection”.

(See pages EF & EC-185, 191.)
O.K.

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 test drive.

v

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-120
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Diagnostic Procedure 28
E.C.C.S. CONTROL UNIT (Code No. 31) licek (CHECK ENGINE LIGHT ITEM)

INSPECTION START

v

1) Turn ignition switch “ON”".
2) Erase the self-diagnosis
memory.

v

Perform self-diagnosis again.

A

Does E.C.U. display Code No. 31
again?

Yes | Replace E.C.U.

No

v

INSPECTION END

EF & EC-121
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- Diagnostic Procedure 29

E.G.R. FUNCTION (Code No. 32) H@'%ML‘(CHECK ENGINE LIGHT ITEM): CALIFORNIA MODELS
E.G.R. CONTROL (Not self-diagnostic item): NON-CALIFORNIA MODELS

CANISTER IGNITION SWITCH

E. G R &
CONTROL SOLENOID o up ON or START
VALVE

FUSE BLOCK
Ecoes (Refer to #POWER
CONTROL UNIT ) SUPPLY ROUTING~

in EL section.)
GDL==;

DEMN 3

K : (E. F. 1. harness) l
105— PU

Y

BEENN

(Main harness)

w/G W/G

DR HREHH
7
© s

HHHERHE PR

E. C. C. s
CONTROL
UNIT

MEF583A

Harness layout

E.C.U. harness connector
~ MEF610A

solenoid valve |
harness connector)% MEF435A

EF & EC-122



TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont’d)

/d(\@‘

@‘
- éj

Vacuum hose connected
to E.G.R. control valve

/"w

MEF584A

California models

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

. = CeCT
[_cromrT_[o] comecor | .G
105

*
® o

&

pes
b %

MEF585A

not displayed.
Make sure that both air flow
meter and E.C.U.’s C.P.U. are
not in “fail-safe’’ state.

3) Keep engine speed at about
2,000 rpm.

4) Disconnect vacuum hose to
E.G.R. control valve.

5) Make sure that vacuum exists
under the following condi-
tions.

=<
DR Improper connection

SEF816F

Engine speed is 4,000 rpm:
Vacuum should not exist.

Engine speed is 2,000 rpm:
Vacuum should exist.

OK.

CHECK COMPONENTS

N.G.
E A 4

CHECK CONTROL FUNCTION.

1) Check voltage between E.C.U.
terminalGo®and ground under
the following conditions.
Voltage:

Engine speed is 4,000 rpm

 HE

&

]

S %
S

MEF452A

0.6 - 0.8V
Engine speed is 2,000 rpm
Battery volitage

N.G.
D v

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect E.G.R. & canister
control solenoid valve har-
ness connector.

3) Turn ignition switch “ON"".

4) Check voltage between termi-
nal ® and ground.
Voltage: Battery voltage

O.K.

v

®

EF & EC-123

O.K.

N.G.

(E.G.R. control valve, B.P.T.
valve and exhaust gas tempera-
ture sensor).

Refer to “‘Electrical Components
Inspection”.

(See page EF & EC-189.)

N.G.

v

Replace malfunctioning compo-
nent(s).

»| CHECK VACUUM HOSE.

1) Check vacuum hose for clog-
ging, cracks and proper con-
nection.

»| Check the following.

e Harness connectors (), (1)

e 10A fuse

e Harness continuity between
E.G.R. & canister control sole-
noid valve and fuse

If N.G., repair harness or con-

nectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont’d)

HE HE !
HS 1S EED CHECK OUTPUT SIGNAL CIR- N.G. | Repair harness or connectors.
ﬁ C/UNIT |o] CONNECTOR I| CulT. N I
05 1) Turn ignition switch “OFF”.
2) Disconnect E.C.U. harness
connector.
3) Check harness continuity be-
@ @ tween E.C.U. terminal@®and
. terminal @ .
MEF587A Continuity should exist.
O.K.
v
B AcTive TEST I O CHECK COMPONENT N.G. | Replace E.G.R. & canister con-
E.G.R. & canister control sole- trol solenoid valve.
EGR conT souv OFF (E.
noid valve).
====== MONITOR ======7 o\ 1) Reconnect E.G.R. &
CAS-RPM (REF) 775rpm canister control sole-
noid valve harness
[ﬂ] connector and E.C.U.
——-UﬁN harness connector.
I O " ON/OFF l 2) Start engine.
SEF801K 3) Turn E.G.R. & canister

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-189.)
O.K.

v
Check resistance of exhaust gas
temperature sensor.

(See page EF & EC-190.)

v
Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-124



TROUBLE DIAGNOSES
Diagnostic Procedure 29 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

ROAD TEST

Test condition
Drive vehicle under the following conditions
with a suitable shift position. FINAL CHECK
(1) Engine speed:
2,400+200 rpm v
(2) Intake manifold vacuum: - -
-33.3+6.7 kPa Erase the self-diagnosis mem-
(—250+50 mmHg, —9.84+1.97 inHg) ory.
Driving mode v
® ® :Test Perform test drive under the fol-
Vehicle condition lowing conditions. -
driving J__________ ®:21 seconds || 1) Warm up engine sufficiently.
or more 2) Use test driving modes indi-
©: 2 seconds ted in fi
?) or more cated in figure [€].
Idling £ - ®
| 9 . Comes
gnition H
switch: ® ® v . on. : :
OFF Time Make sure that check engine »| Recheck E.C.U. pin terminals for
light does not come on during damage or the connection of
Until red L.E.D. goes off.. test drive. E.C.U. harness connector.
Does not come on.
@ start engine and warm it up sufficiently. v
@ Turn off ignition switch and keep it off . INSPECTION END
until red L.E.D. goes off.

(® Start engine and make sure that air
conditioner switch and rear defogger are
turned ““OFF’’ during test drive. .

Keep engine running for at least 210 seconds.
® shift to suitable gear position and drive in
‘“Test condition’’ for at least 21 seconds.

(® Decrease engine revolutions to less than
1,500 rpm for at least 2 seconds.

@ Repeat steps &) through ® at lest 1 more
time.

SEF969K

=

CHECK

CHECK ENGINE LIGHT

SEF924F

EF & EC-125



TROUBLE DIAGNOSES

MEF589A

&

Vacuum hose connected

to E.G.R. control valve
MEF584A

. g COWeCT
[_crmiT_[o connecTor | -e
105

MEF585A

=
ﬂ Improper connection

SEF816F

Diagnostic Procedure 29 (Cont’d)

Non-California models

INSPECTION START

o y

CHECK OVERALL FUNCTION.

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 air flow
meter 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
(2,000 rpm).

(Use your finger.)

Is lifted
up and down.

‘ Is not lifted u
y and down. P

»

INSPECTION END

1) Check voltage between E.C.U.
terminald0® and ground un-
der the following conditions.
Voltage:

Engine speed is 4,000 rpm
0.6 - 0.8V

Engine speed is 2,000 rpm
Battery voltage

CHECK VACUUM SOURCE TO O.K. »| CHECK COMPONENTS
E.G.R. CONTROL VALVE. (E.G.R. control valve and B.P.T.
1) Disconnect vacuum hose to valve).
E.G.R. control valve. Refer to ‘‘Electrical Components
2) Make sure that vacuum exists Inspection’’.
under the following condi- (See page EF & EC-189.)
tions. NG.
Engine speed is 4,000 rpm:
Vacuum should not exist. o
Engine speed is 2,000 rpm: Replace malfunctnomng compo-
Vacuum should exist. nent(s).
vN.G.
CHECK CONTROL FUNCTION. | O.K.

»| CHECK VACUUM HOSE.

|N.G.
®

EF & EC-126

1) Check vacuum hose for clog-
ging, cracks and proper con-
nection.




TROUBLE DIAGNOSES

MEF452A

Diagnostic Procedure 29 (Cont’d)

?

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect E.G.R. & canister
control solenoid valve har-
ness connector.

3) Turn ignition switch “ON"".

4) Check voltage between termi-
nal (W and ground.

Voltage: Battery voltage

N.G

P
»

[ “To[ connecToR |
105

&

HE [HE

MEF587A

vO.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@®and
terminal @.

Continuity should exist.

N.G.

Check the following.

e Harness connectors (20, (7))

e 10A fuse

e Harness continuity between
E.G.R. & canister control sole-
noid valve and fuse

If N.G., repair harness or con-

nectors.

O.K.
@ v

[l

B AcTIivE TEST I

£GR conT soLv OFF

775rpm

MONITOR
CAS-RPM (REF)

|=ONN_|| ON/OFF |

SEF801K

CHECK COMPONENT
(E.G.R. & canister control sole-
noid valve).
=\ 1) Reconnect E.G.R. &
canister control sole-
noid valve harness
connector and E.C.U.
harness connector.
2) Start engine.
3) Turn E.G.R. & canister
control solenoid valve
“ON” and ““OFF"” in
“ACTIVE TEST” mode
with CONSULT and

OR

»| Repair harness or connectors.

N.G.

check operating sound.

Refer to ‘‘Electrical Com-
ponents Inspection’.
(See page EF & EC-189.)

®)

O.K.
y

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-127

Replace E.G.R. & canister con-
trol solenoid valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 30

EXHAUST GAS SENSOR (Code No. 33) @ (CHECK ENGINE LIGHT ITEM): CALIFORNIA
MODELS ONLY

EXHAUST IGNITION SWITCH
GAS ON or START
SENSOR

N
[l 11 lﬁ up

%@? 'S

(L]
=3
FUSE BLOCK
B ‘F1 (Refer to #POWER

! ! SUPPLY ROUTING~”

in EL section.)

B |

j |
tH
i
(E. F. 1 ik

harness) i
111— ¥ g

@ _ frmm e e 1 1
% %
@D

|

[::] [::]
E.C.C. S
CONTROL UNIT 5 @

ENGINE GROUND

W/ G

Main
harness)
W/ G

MEF580A

Y S
- /
E.C.U. harness connector /@>
~ MEF610A

> MEF591A

EF & EC-128



TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont’d)

INSPECTION START

v

CHECK POWER SUPPLY.

1) Disconnect exhaust gas sen-
sor harness connector.

2) Turn ignition switch “ON"".

nal (® and ground.
Voltage: Battery voltage

3) Check voltage between termi-

N.G.

»| Check the following.

e Harness connectors (2, (u7)

e 10A fuse

e Harness continuity between
exhaust gas sensor and fuse

If N.G., repair harness or con-

nectors.

SEF560J

MEF748A

B VO.K.

CHECK OUTPUT CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect E.C.U. harness
connector.

3) Check harness continuity be-
tween terminal @ and E.C.U.

terminali)

Continuity should exist.

N.G.

C| v

O.K.

"HE HE
‘

CANIT lorconscwg]

"L@.

1) Check harness continuity be-
tween E.C.U. terminals
and terminal (® .

Continuity should exist.

CHECK INPUT SIGNAL CIRCUIT.

O.K.
v

CHECK COMPONENT
(Exhaust gas sensor heater).

MEF749A

N.G.

N.G.

v

Repair harness or connectors. i

Repair harness or connectors.

Replace exhaust gas sensor.

Refer to “‘Electrical Components

Y7 MONITOR  T¥NO FAIL []
CAS-RPM (REF)  2000rpm
M/R F/C MNT ~ RICH

C RECORD H

SEF818K

Inspection”.

(See page EF & EC-186.)
oK.
v
®

EF & EC-129

v




TROUBLE DIAGNOSES

RED L.E.D.

Diagnostic Procedure 30 (Cont’d)
D] v
l / CHECK COMPONENT N.G. ,| Replace exhaust gas sensor.

~

CHECK—
~
7 1\

Check engine light

P

~

SEF621K

(Exhaust gas sensor).

1) Reconnect exhaust gas sen-
sor harness connector and
E.C.U. harness connector.

2) Start engine and warm it up
sufficiently.
=\ 3) Make sure that “M/R

F/C MNT” in “DATA

MONITOR” mode indi-

cates “RICH” and

“LEAN” periodically

more than 5 times dur-

ing 10 seconds at 2,000

rpm.

3) Make sure that the red
L.E.D. on the E.C.U. or
the check engine light
on the instrument
panel goes on and off
periodically more than
5 times during 10 sec-
onds at 2,000 rpm in
self-diagnosis Mode II.

)

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-130




TROUBLE DIAGNOSES ,
Diagnostic Procedure 30 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
YT MONITOR  ¥eNO FAIL [] is completed. \

CAS-RPM (REF)  2000rpm
M/R F/C MNT ~ RICH

FINAL CHECK

v
Erase the self-diagnosis mem-

ory.
L RECORD |
SEF818K 4
Performtest drive under the fol-
lowing conditions. -
1) Start engine and warm it up
\ I / sufficiently.
~ - =\ 2) Make sure that “M/R
F/C MNT” in “DATA
—ICHECK™ MONITOR” mode indi-
7, ~ ~ cates “RICH” and
“LEAN” periodically
Check engine light more than 5 times dur-
RED LED. ing 10 seconds at 2,000
SEF621K rpm.

2) Make sure that the red
L.E.D. on the E.C.U.
goes on and off period-

ically more than 5
times during 10 sec-
onds at 2,000 rpm in
self-diagnosis Mode Il.

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-131



TROUBLE DIAGNOSES

Diagnostic Procedure 31
'DETONATION SENSOR (Code No. 34)

(E. F. I harnhess)

_______________________________________________________

L=
X (GDJen
57 *

1 (Engine
harness)

% o o
e

EodrSos UntT ENGINE GROUND 5

[ P R

{

X

d

lll-@j-s

DETONATION
SENSOR

MEF594A

Detonation sensor
harness connector
L
| T .
G
LN

MEF5g5A

E.C.U. harness connector
~ MEF610A

EF & EC-132



TROUBLE DIAGNOSES

Diagnostic Procedure 31 (Cont’d)

DISCONNECT

M€

F c/unt'ri—l_leonuecroa J
27

&

4€)

MEF631A

INSPECTION START

B v

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector and detonation
sensor harness connector.

2) Check harness continuity be-
tween terminal (® and E.C.U.
terminal @) .

Continuity should exist.

N.G.

—»

O.K.
\ 4

CHECK COMPONENT
(Detonation sensor).

Refer to “‘Electrical Components
Inspection”.

(See page EF & EC-188.)

N.G.

Check the following.

e Harness connectors (F1), €0

e Harness continuity between
E.C.U. and detonation sensor

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.

h 4

Perform test drive.

A 4

Perform self-diagnosis again.

N.G. |

O.K.

v

INSPECTION END

EF & EC-133

Recheck E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.




TROUBLE DIAGNOSES

Diagnostic Procedure 32

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) @ (CHECK ENGINE LIGHT ITEM):
CALIFORNIA MODELS ONLY

EXHAUST
GAS
TEMPERATURE
SENSOR
AlB
] | e @&/
~m
(E. F. I. harness) ‘
8— L
Cel||| (D] ,,_
29— B . el
A\J
29121 2129
E. C. C. S. @

CONTROL UNIT
MEF596A

Harness layout

Z

Exhaust gas sensor

harness connector™~~
~

E.C.U. harness connector
~ MEF610A

MEF597A

EF & EC-134



TROUBLE DIAGNOSES

Diagnostic Procedure 32 (Cont’d)

¢ MONITOR  YgNO FAIL [ ]

EGR TEMP SEN 28V

[ RECORD ]

SEF833K

INSPECTION START

v

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:

Less than 4.5V

B

-

~

5 A€

® O

=
@3

SEF567J

OR

Repair harness or connectors.

v

2) Stop engine.

@3) Disconnect exhaust
gas temperature sen-
sor harness connector.

4) Turn ignition switch
“ON".

5) Check voltage between
terminal @ and
ground.

Voltage: Less than 4.5V

o)

SEF568J

E-] i 0O.K.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Check harness continuity be-
tween terminal (b and engine
ground.
Continuity should exist.

»| Repair harness or connectors.

O.K.
A

CHECK COMPONENT.

(Exhaust gas temperature sen-
sor).

Refer to “‘Electrical Components
Inspection”.

(See page EF & EC-190.)

> Replace exhaust gas tempera-

ture sensor.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-135




TROUBLE DIAGNOSES

Diagnostic Procedure 32 (Cont’d')

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-
ory.

v
Perform test drive.

v .
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.

v

v
INSPECTION END

EF & EC-136



TROUBLE DIAGNOSES

NOTE

EF & EC-137



TROUBLE DIAGNOSES

Diagnostic Procedure 33
THROTTLE SENSOR (Code No. 43) @ (CHECK ENGINE LIGHT ITEM)

THROTTLE
SENSOR

m NAEE

>
\2m

N 4
d
[N
1
RN
1
1
1
1
i
=] |[= |
;] !
(RN
(E. F. 1. harness) i
55’2 VBJ "-_—_-__:__:_-______::::::::::_-:::__:::::::::::::::::::::;J_J'

29— B — 1
o o 37—R/Y
2921 21129

7 | B %%

E. C. C. S.
CONTROL UNIT
MEF562A

Harness layout

Throttle sensor

E.C.U. harness connector
~ MEF610A

MEF563A

EF & EC-138



TROUBLE DIAGNOSES

Diagnostic Procedure 33 (Cont’d)

-~ orscomeECT " INSPECTION START
vo 44 €

v

CHECK POWER SUPPLY. N.G. ,| Repair harness or connectors.
1) Disconnect throttie sensor
D O harness connector.

2) Turn ignition switch “ON’".

3) Check voltage between termi-
nal @ and ground.

Voltage: Approximately 5V

O.K.
B v

© SEF199K

CHECK GROUND CIRCUIT. - IN.G. I Repair harness or connectors.

1) Turn ignition switch “OFF”".

2) Check harness continuity be-
tween terminal (®© and engine
ground.

Continuity should exist.

VO.K.

Repair harness or connectors.

v

CHECK INPUT SIGNAL CIRCUIT. [N.G.

‘SEF2OOK -\ 1) Reconnect throttie sen-
sor harness connector.

2) Turn ignition switch

B THROTTLE SEN ADJEL] “ON”.
3) Read throttle sensor
% % % k ADJ MONITOR % % % % output voltage in
THROTTLE SEN 0.50V “WORK SUPPORT”

mode with CONSULT.

nz==== MONITOR ======
CAS-RPM (REF) Orpm Throttle valve fully
IDLE POSITION ON closed:

0.45 - 0.55V

Throttle valve fully

SEF899K open:
Approx. 4.0V

DISCOMNECT OR
=y b e@ @A\ 1) Disconnect E.C.U. har-
H.S. G@ 15 .l'éﬂ. ness connector.
L=

lFW" {o] connecTor l] 2) Check harness conti
20

nuity between E.C.U.
terminal @) and termi-

nal @.
Continuity should exist.

@'ﬁ) lox

SEF201K| | CHECK COMPONENT N.G. J| Replace throttle sensor.

v

(Throttie sensor).
Refer to “‘Electrical Components
Inspection”.

(See page EF & EC-186.)

O.K.
y

A
Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-139



TROUBLE DIAGNOSES

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 test drive.

v
Perform self-diagnosis again. N.G.

v

Recheck E.C.U. pin terminals for
oK damage or the connection of
' E.C.U. harness connector.

v
INSPECTION END

EF & EC-140



TROUBLE DIAGNOSES

NOTE

EF & EC-141



TROUBLE DIAGNOSES

Wet with fuel?

SEF832F
mactveTesTm [
SELF-LEARN 100%
CONTROL
======MONITOR =======z
CAS-RPM (REF)  812rpm
ENG TEMP SEN 93°C
EXH GAS SEN 091V
A/F ALPHA 102%
I CLEAR |
SEF796K

Engine racing mode

@ : 10 seconds or more
@
2000
pm
idling

LI L] LI L]

Igniti
w0 w || 9w
OFF | Time

(D start engine and warm it up sufficiently.

® Race engine revolution higher than 2,000 rpm
under no-load.

(® Keep engine at idle speed for at least 10
seconds.

@ Repeat steps (2) through (3) at least 10 times.

SEF329G

Diagnostic Procedure 34

INJECTOR LEAK (Code No. 45) I’E*T__E\_éi‘(CHECK ENGINE
LIGHT ITEM); CALIFORNIA MODELS ONLY

INSPECTION START

v

Start engine and warm it up suf-
ficiently.

v

Make sure engvine runs smoothly
at idle after warming.

Runs smoothly.

Does not run
smoothly.

v

Set the diagnostic mode selector
of E.C.U. to Mode Ii.

v

Check if the red L.E.D. on E.C.U.
stays off for 10 seconds with en-
gine at idle speed.

Does not
stay off.

Stays off.

v

Check mixture ratio
feedback system.
(See page EF & EC-
30.)

AR

Remove all spark plugs from

Yes

1

\ 4

Race engine two or three times
under no-load, then run engine
at idle speed.

A 4

Set diagnosis to Mode Il and
check that red L.E.D. on E.C.U.
blinks with engine at 2,000 rpm
under no-load.

Does not blink. Blinks.

A

Check idle CO%.
(See page EF & EC-
30.)

INSPECTION END

.| Replace injector which supply

cylinder head. Is any plug wet
with fuel?

No

y

Remove injector assembly.
(See page EF & EC-194.)

Keep fuel hose and all injectors
connected to injector gallery.

CHECK

CHECK ENGINE LIGHT

A

Turn ignition switch “ON".

Drips

" cylinders having wet spark

plugs.

Replace the injectors from

Make sure fuel does not drip
from injector.

Does not drip.

Y

Go to FINAL CHECK.

SEF924F

EF & EC-142

"| which fuel is dripping.




TROUBLE DIAGNOSES

Diagnostic Procedure 34 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v
Erase the self-diagnosis mem-
ory. Make sure Code No. 55 is
displayed in Mode Il

B v

Clear the self-learning data us-

ing the following procedure: -

1) Start engine and warm it up
sufficiently.

2) Select “SELF-

LEARNING CONT"" in
“ACTIVE TEST” mode.

3) Clear the self-leaning
control coefficient by
touching “CLEAR”

OR
@ 2) Disconnect air flow

.I'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

v
Perform engine racing test as
indicated in figure .

Comes
E v on.
Make sure that check engine —»| Recheck E.C.U. pin terminals for
light does not come on during damage or the connection of
engine test. E.C.U. harness connector.

Does not come on.
v

INSPECTION END

EF & EC-143



TROUBLE DIAGNOSES

Diagnostic Procedure 35
START SIGNAL (Not self-diagnostic item)

(E. F. 1.

SSamiima|Ee-aaElaa means
s & R H R
harness) I
© g

FUSE BLOCK
(Refer to ”POWER
SUPPLY ROUTING~
in EL section.)

B/Y

(Main harness)

S. M J.

[Refer to

last page

>
\
@
e 1
3~ |
o | =
Ea)n
g8
ta 1@En
N
@

—

(Engine room harness)

I
z

B/Y

B]
i

BATTERY

E3
.
I;‘_F ; IS[314]
FUSIBLE
g Fust 1 OFF Aéc ON sg
oo 2 '
FUSE 4 Q
O—0 O—=R 5 6]
IGNITION
SWITCH

FUSE AND FUSIBLE LINK

MEF568A

Harness layout

E.C.U. harr‘\ess connector

~ MEF610A

EF & EC-144
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Diagnostic Procedure 35 (Cont’d)

| C/UNIT oemcron| g

34 4

(]

[Q]

MEF569A

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 @ and
terminal (©.

Continuity should exist.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-145

A
A YYMONITOR  Y¢NO FAIL [] INSPECTION START
START SIGNAL OFF v
IDLE POSITION ON
AIR COND SIG OFF CHECK OVERALL FUNCTION. OK.,
NEUTRAL SW ON —~ 1) Turn ignition switch
“ON”.
=~ 2) Check start signal in
“DATA MONITOR”
[ RECORD | mode with CONSULT.
SEF821K IGN “ON" OFF
IGN “START" ON
T - s o CONNECT OR
| C/UNIT [O] CONNECTOR | . G 1) Turn ignition switch to
34 “START".
2) Check voltage between
E.C.U. terminal @9 and
D O ground.
A Voltage:
@ ({, 0 Ignition switch
4 1 ‘6sTARTH
SEF202K Battery voltage
Except above
Approximately 0V
B i 71 pproX d
Me He =
S Blc CHECK INPUT SIGNAL CIRCUIT. [N.G.

INSPECTION END

Check the following.

e Harness connectors (far), (#7)

e Harness connectors(5),

o 10A fuse

o Harness continuity between
E.C.U. and ignition switch

If N.G., repair harness or con-

nectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 36

A.L.V. CONTROL (Not self-diagnostic item)

[ [IH

e s P o HREHH HRHHEA

E. C. C. s.
CONTROL UNIT

A I,V

CONTROL
SOLENOID

VALVE

;] (E. F. 1.

harn
102— GY ess)

FUSE BLOCK -
(Refer to #“POWER

SUPPLY ROUTING~ |

in EL section.)

WG (Main harness)

IGNITION SWITCH
ON or VSTART

i - -
[ ]

wW/G6

MEF570A

Harness layout

E.C.U. harness connector ‘
~ MEF610A

%
\5‘)(0

b

ﬁ\
/"

=/

N

/‘ N /
"\ ALV. control\/
solenoid valve fa

X harness connector?’
3 : Y | / (
."\V D) o N

NG —

‘ /
MEF571A

EF & EC-146




TROUBLE DIAGNOSES

SEF974K

- Diagnostic Procedure 36 (Cont’d)

INSPECTION START

v

Y

MEF457A

[ T ] cowecoR ]|
102

€
@ O
@ |

SEF129J
SEF129J

CHECK OVERALL FUNCTION.
1) Start engine and warm it up
sufficiently.

{.2) Run engine at about 2,000

rpm for about 2 minutes un-
der no-load.

3) Make sure that the red L.E.D.
on the E.C.U. or the check
engine light on the instrument
panel goes on and off periodi-
cally more than 5 times dur-
ing 10 seconds at 2,000 rpm
under no-load.

4) Release accelerator pedal
fully, and run engine at idle.

5) Listen to A.l.V. operating
sound.

At idle and during decelera-
tion:

A.LV. should operate.
Accelerator pedal is de-
pressed:

A.LV. should not operate.

oK.,

B ‘LN.G.

=
ﬂ Improper connection

SEF816F

CHECK VACUUM SOURCE TO

ALV.

1) Disconnect vacuum hose to
ALV.

2) Make sure that vacuum exists
under the following condi-
tions.

At idle and during decelera-
tion:

Vacuum should exist.
Accelerator pedal is de-
pressed:

Vacuum should not exist.

OK.

INSPECTION END

vN.G.

CHECK CONTROL FUNCTION.

1) Check voltage between E.C.U.
terminal@gdand ground.
Voltage:

At idle and during decelera-
tion

0.6 - 0.8V
Accelerator pedal is de-
pressed

Battery voltage

CHECK COMPONENT (A.LV.).

| Refer to “Electrical Components

Inspection’’.
(See page EF & EC-189.)

N.G.
;

EF & EC-147

OK.

CHECK VACUUM HOSE.

Check vacuum hose for clog-
ging, cracks and proper connec-
tions.
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{a] b}
102
@ [Q]
Lo o

MEF459A

Diagnostic Procedure 36 (Cont’d)

?

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect A.l.V. control sole-
noid valve harness connector.

3) Turn ignition switch “ON"’.

4) Check voltage between termi-
nal ® and ground.
Voltage: Battery voitage

N.G

O.K.
A

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 @.

Continuity should exist.

N.G.

Check the following:

e Harness connectors ,
D

o 10A fuse

e Harness continuity between
fuse and A.l.V. control sole-
noid valve

If N.G., repair harness or con-

nectors.

i 4

vO.K.

mAcrveTesT® [
AV cont sorv ON

======MONITOR ======
CAS<RPM (REF) 825rpm
ENG TEMP SEN 81°C
EXH GAS SEN 0.69V

Eol oo O |

SEF832K

CHECK COMPONENT
(A.LV. control solenoid valve).
=\ 1) Reconnect E.C.U. har-
ness connector and
A.LV. control solenoid
valve harness connec-
tor.
2) Start engine.
3) Perform “A.LV.
CONTROL SOLENOID
VALVE TEST” in
“ACTIVE TEST” mode
with CONSULT.

N.G.

Repair harness or connectors.

OR
Refer to “‘Electrical Com-
ponents Inspection’.
(See page EF & EC-189.)

®)

O.K.
4

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-148

a| Replace A.LV. control solenoid

valve.
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NOTE

EF & EC-149
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Diagnostic Procedure 37
INJECTOR (Not self-diagnostic item)

INJECTOR

G |

G |

G |
®

é

O]

(Main
harness)

]

o
a
pa

jotevayarn

NOOUW—

Tt

o o

D DD

\N=\=2

z =<
—— W/B
N

@8
O]
(1]
L11]
3«
@

ge—l

@
N
2T L ®
Sea| |1
—a| & =
£ 23
op | T
AERE 43 =
[ o E102
3 o @B
o 3
oy
x (Engine room

harness)
w

w

I

JOINT
CONNECTOR

0l
3

FUSE

2z
[ |
¢P FUSIBLE
b LINK
o

Eh e

BATTERY FUSE AND FUSIBLE LINK

MEF564A

E.C.U. harness connector N AN S
~ MEF610A {MEF565A

EF & EC-150




TROUBLE DIAGNOSES

Diagnostic Procedure 37 (Cont’d)

.
v
M€
101 . 110 .+ 103 . 112

: No. 1 cylinder
@O : No. 2 cylinder

:

No. 3 cylinder
: No. 4 cylinder

@

SEF974I

INSPECTION START

3

CHECK CONTROL FUNCTION.

1) Start engine.

2) Check voltage between E.C.U.
terminals @D,d1®,d0d,d1Dand
ground.

Voltage: Battery voltage

OK.,

E N.G.
A

INSPECTION END

HAE @
He

CANIT Iorm:cron |

® L

ol

MEF566A

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect injector harness
connector and E.C.U. harness
connector.

3) Check voltage between termi-
nal ® and ground, E.C.U.
terminal Go®and ground.
Voltage: Battery voltage

N.G.

Check the following.

“ €

@b

A

| CANIT 0] CONNECTOR ]

Jol . 110 . 103 o 112

&

0D No. 1 cylinder
d10: No. 2 cylinder

d03>: No. 3 cylinder
12> No. 4 cylinder

MEF567A

@ Harness connectors (f19), (53

e Harness connectors(),

e Joint connector-3

e 25A fusible link

o 10A fuse

o Harness continuity between
battery and injector

o Harness continuity between
battery and E.C.U.

CUIT.
1) Check harness continuity be-
tween terminal @ and E.C.U.

terminalsGod@ Q12

Continuity should exist.

O.K.
If N.G., repair harness or con-
‘ nectors.
v
CHECK OUTPUT SIGNAL CIR- N.G. | Repair harness or connectors.

O.K.
A

CHECK COMPONENT

(Injector).

Refer to ‘‘Electrical Components
Inspection”.

(See page EF & EC-188.)

N.G. )| Replace injector.

O.K.

A

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-151
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Diagnostic Procedure 38
FUEL PUMP (Not seIf-diagnosfic item)

IGNITION SWITCH
ON or START

t )
( ] FUEL PUMP

: 5y

FUS™ BLOCK
L/

[0

(Refer to 7“POWER
E SUPPLY ROUTING~

in EL section.)
ﬂ (E. F. 1.

haeness)
106—B/Y—————— /Y

(o]
(Main harness)
[ [
FUEL
' ) PUMP I
@ RELAY

BQRZBJ

B/Y

BR

® e

OS5 Sss=

1

page

® e
e 1Hert-s

—

l.'E]IER @

@I—["Eﬂ BODY GROUND
L

[:4
[ 44
2 @@

S. M J
[Refer to last

(Foldout page)
BR ——E11 —— BR
B/Y— B11 ——B/Y
B/R—— E12 ——B/R

(Engine room

harness) B/R
JOINT
E.C. C. S. B/R
CONTROL UNIT E‘:%NNECTOR

MEF572A

- Fuel pump
E.C.U. -
C.U. harness connector harness connestor

~ MEF610A R MEF573A

EF & EC-152
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Diagnostic Procedure 38 (Cont’d)

INSPECTION START

,

CHECK OVERALL FUNCTION.

1) Turn ignition switch “ON".

2) Listen to fuel pump operating
sound.
Fuel pump should operate for
5 seconds after ignition
switch is turned “ON”.

OK. .

B JVNG

SEF980I1
&
| M€
» S
CF
SE=F207K
o 4 €)
= DISCONMECT 5 DISCONMECT
‘TS E “TS G@

=D
(=)

L

SEF208K

(0]

#E AT
[cwar ﬁmcrogj EJE]—%]
104

&

SEF209K

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF"’.

2) Disconnect fuel pump relay.

3) Turn ignition switch “ON”".

4) Check voltage between termi-
nals @, ® and ground.
Voltage: Battery voltage

INSPECTION END

N.G. |

vO.K.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF"".

2) Disconnect fuel pump harness
connector.

3) Check harness continuity be-
tween terminal (® and body
ground, terminal @ and ter-
minal (8.

Continuity should exist.

N.G.

A

Check the following.

@ Harness connectors(15), @)

o 15A fuse

o Harness continuity between
fuse and fuel pump relay

If N.G., repair harness or con-

nectors.

v

O.K.
D) v

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity be-
tween E.C.U. terminalGodand
terminal (.

Continuity should exist.

N.G.

Check the following.

e Harness connectors(s),

e Joint connector-3

e Harness continuity between
fuel pump and body ground

o Harness continuity between
fuel pump and fuel pump relay

If N.G., repair harness or con-

nectors.

O.K.
;

EF & EC-153

A

Check the following:

® Harness connectors (F20), (7)

e Harness connectors (15),

o Harness continuity between
E.C.U. and fuel pump relay

If N.G., repair harness or con-

nectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont’d)

B ACTVETEST B [

FUEL PUMP RELAY ON

CAS-RPM (REF) 837rpm

| n
l on/orF ][ OFF ]

SEF827K

?

CHECK COMPONENT
(Fuel pump relay).

relay, fuel pump har-
ness connector and
E.C.U. harness connec-
tor.
2) Ignition switch “ON”".
3) Turn fuel pump relay

1) Reconnect fuel pump

“ON” and “OFF” in

“ACTIVE TEST” ‘mode

with CONSULT and

check operating sound.
OR

ponents Inspection’.
(See page EF & EC-191.)

"@. Refer to “‘Electrical Com-

)74
!El

O.K.
A4

CHECK COMPONENT

(Fuel pump).

Refer to “Electrical Components
Inspection’’.

(See page EF & EC-186.)

N.G.

N.G. )

Replace fuel pump relay.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-154

v

Replace fuel pump.
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NOTE

EF & EC-155
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Diagnostic Procedure 39
AIR REGULATOR (Not self-diagnostic item)

IGNITION SWITCH
ON or START

E. C. C. S
CONTROL UNIT

up
FUSE BLOCK
(Refer to #POWER

I 10

\
@

(Engine harness) B/R JOINT
B/R—BJ e—sxn B/R c_:gNNECTOR

B8

[T SUPPLY ROUTING®
] in EL section.)
(E. F. I. E:
104—psy—nACNESS) . a7
(1]
[ 1]
LL] (Main harness)
D FUEL
- - aéEULATOR SEEPY
A
>
@||[= 29y 5
i |
BE 5528 1
23000 3 3
/ seseg 8] o
@ . @i
4L =S £ oo
€a (Engine room =a *%
harness) l l
% +

R
®
®

MEF575A

Harness layout

Air regulator
harness connector

E.C.U. harness connector
~ MEF610A

EF & EC-156
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Diagnostic Procedure 39 (Cont’d)

INSPECTION START

v

CHECK CONTROL FUNCTION.

1) Turn ignition switch “ON’".

2) Listen to fuel pump operating
sound.
Fuel pump should operate for
5 seconds after ignition

switch is turned “ON”.
SEF980I

N.G.

v

B

O.K.
4

cw A€

D O

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.
Battery voltage should exist
for 5 seconds after ignition

H 1 [ ”
SEF210K switch is turned ‘“ON”.

N.G.

Check fuel pump control circuit.
(See page EF & EC-152.)

VO'K'

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”".

2) Check harness continuity be-
tween terminal (® and body
ground.
Continuity should exist.

N.G.

v

Check the following.

e Harness connectors (E),

e Joint connector-3

o Harness continuity between air
regulator and fuel pump relay

If N.G., repair harness or con-

nectors.

VLO'K'

CHECK COMPONENT
(Air regulator).

SEF211K

Refer to “‘Electrical Components
Inspection’.
(See page EF & EC-188.)

N.G.

v

Check the following.

e Harness connectors (£%), €29

o Harness continuity between air
regulator and body ground

If N.G., repair harness or con-

nectors.

O.K.
y

A

INSPECTION END

EF & EC-157

v

Replace air regulator.
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Diagnostic Procedure 40
A.A.C. VALVE (Not self-diagnostic item)

I BATTERYI

up

L]
@

FUSE BLOCK
m 113—sg —m89 — (Refer to #POWER

SUPPLY ROUTING~
& in EL section.)

[e]

% (F. E. I.
harness)

Q)

E. C. C. S.
CONTROL UNIT

GY

(Main harness)

GY

=[S
e

HHP R HP S mE

GY @ @ GY 4__' (Engine harness)
s8 s8

MEF576A

\g E \W v\.
s°

%

connector
%

’v

E.C.U. harness connector « '
~ MEF610A — MEF577A

EF & EC-158
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Diagnostic Procedure 40 (Cont’d)

INSPECTION START

v

CHECK OVERALL FUNCTION.
1) Start engine and warm it up
sufficiently.
2) Check idle speed.
80050 rpm
If N.G., adjust idle speed.
3) Disconnect A.A.C. valve har-

SEF972K
ness connector.

4) Make sure that idle speed
drops:

Drops
| Drops

INSPECTION END

Does not drop

E] v

CHECK POWER SUPPLY.
1) Stop engine.

®
O]

&

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

N.G.

O.K.
MEF465A

B ACTIVE TEST B

AAC/V OPENING 26%

MONITOR
CAS-RPM (REF)
AIR FLOW MTR
ENG TEMP SEN

Ol v

Check the following.

® Harness connectors (15, (!9

@ Harness connectors (19, (13)

e 10A fuse

o Harness continuity between
A.A.C. valve and fuse

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

=
[Qu]

Op JlowN]od

OPENING TEST” in
“ACTIVE TEST" mode

SEF799K with CONSULT.

N.G.

v

OR

[C_comiT_{of comecTor |
113

(&

HE M€

1) Disconnect E.C.U. har-

=
(&)

L=

= 2) Check harness conti-

ness connector.
nuity between E.C.U.
terminal @®and termi-
nal .

Continuity should exist.

O.K.
v

CHECK COMPONENT

SEF214K| | (A.A.C. valve).

Refer to “‘Electrical Components
Inspection”.
(See page EF & EC-187.)

N.G.

\ 4

Check the following.

e Harness connectors (1), 1)

o Harness continuity between
E.C.U. and A.A.C. valve

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.

EF & EC-159

Replace A.A.C. valve.
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Diagnostic Procedure 41
RADIATOR FAN CONTROL (Not self-diagnostic item)

E. C. C. S.
CONTROL UNIT

=00

9—B/L
10— L

D]J]O]

-

(E. F. I.
harness)

(Main harness)

IGNITION SWITCH
ON or START

L
B/L

=
m RAB] ATOR
0N Y-

RADIATOR
FAN
RELAY-2

2z
@y

PR P e R
@ IR RRHE]

BATTERY

®:
®:

A/T models

M/T models

—
e\ B ‘f
)] SN\ E
©~ @
53 ”I@ @[ﬁ] Refor 1o o EoweR
efer Q 7
SEEAE SUPPLY ROUTING'
=0 zu J¥ in EL section.)
=op T a3 ae
ve3 _JSS ®
Lo
i | EENE
& - JOINT
Engine e CONNECTOR
room
harness) w;g
¢ T 1Y *
i Bl )
cC—x——H
e % « 3 3 ES
\mey Noey @y méﬂ
@] @ q L @ )
o @g @ @D @
SR =
| L [

S |
FUSE AND FUSIBLE LINK

LIVIN

RADI ATOR RADIATOR
FAN

RADIATOR RADIATOR AD
FA MOTOR-1 MOTOR-2

MOTOR 1 MOTOR 2

BODY GROUND

MEF598A

EF & EC-160




TROUBLE DIAGNOSES

Diagnostic Procedure 41 (Cont’d)

Harness layout

—

Te—— .
MEF610A
'<m°d°'s A N ‘§ M/T models——C\ N
NN Badiator fan motor-1 m ﬁ i t;/
harness connector 7 @ Radiator fan motor-2
harness connector
Vi =
9
4o q\\
N—~ G-l NS
M) K
r~ h\
MEF599A

MEF601A

|

'\\ )p

)

\

3 Radiator fan motor-2

harness connector)) @W v
\M I// ”\[\v\/ﬁ\SEF9QSK

ha\rntiss l{\n{ector>\

SEF992K

EF & EC-161




TROUBLE DIAGNOSES

With air conditioner /_R adiator fan

[ = e » ]

7

Without air conditioner

Radiator fan
e/

Diagnostic Procedure 41 (Cont’d)

M/T models

INSPECTION START

v

SEF997!
E] ) — DISCONMECT
(oo)
5 IS Gé:)
1)
{
D (M
D Ay
(@
W
()
)
MEF602A

CHECK RADIATOR FAN OPERA-

TION.

| With air conditioner |

1) Start engine.

2) Set temperature lever at full
cold position.

3) Turn air conditioner switch
“ON".

4) Turn blower fan switch “ON”".

5) Run engine at idle for a few
minutes with air conditioner
operating.

6) Make sure that radiator fan
operates.

[ Without air conditioner |

1) Start engine.

2) Keep engine speed at about
2,000 rpm until engine is
warmed up sufficiently.

3) Make sure that radiator fan
begins to operate during
warm-up.

N.G.
B v

CHECK POWER SUPPLY.

1) Turn air conditioner switch
“OFF”.

2) Turn blower fan switch
“OFF".
(Steps 1) and 2) are only per-
formed for models with air
conditioner.)

3) Stop engine.

4) Disconnect radiator fan relay-
1.

5) Turn ignition switch “ON"".

6) Check voltage between termi-
nals @, ® and ground.
Voltage: Battery voltage

0K.,

N.G.

INSPECTION END

[oK.
v
®

EF & EC-162

> Check the following.

e Harness connectors(5),

e “GY” fusible link

® “'G” fusible link

e 10A fuse

e Joint connector-4

e Harness continuity between
battery and radiator fan relay-
1

® Harness continuity between
fuse and radiator fan relay-1

If N.G., repair harness or con-

nectors.




TROUBLE DIAGNOSES

He

b

|

(3 o

L%‘%@!

]

71

G

MEF545A

C55

7.1
TS
h

MEF603A

mactveTesTm  [J
RADIATOR FAN OFF

SEF830K

Diagnostic Procedure 41 (Cont’d)

v

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect radiator fan
motor-1 harness connector
and radiator fan motor-2 har-
ness connector.

3) Check harness continuity be-
tween terminals @, ® and
terminal (3, terminals @,
@ and body ground.
Continuity should exist.

N.G.,

O.K.
D v

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity be-
tween E.C.U. terminal (® and
terminal @ .

Continuity should exist.

N.G.

A

O.K.
4

Repair harness or connectors.

Check the following.

e Harness connectors (20, (147)

e Harness connectors (),

@ Harness continuity between
E.C.U. and radiator fan relay-
1

If N.G., repair harness or con-

nectors.

CHECK COMPONENT

(Radiator fan relay-1).

Refer to “‘Electrical Components
Inspection”.

(See page EF & EC-191.)

N.G.

v

Replace radiator fan relay.

WO.K.

CHECK COMPONENTS

(Radiator fan motors).

1) Reconnect radiator fan
relay-1, radiator fan
motor harness connec-
tors and E.C.U. har-
ness connector.

2) Start engine.

3) Perform “RADIATOR
FAN TEST” in “ACTIVE
TEST” mode with
CONSULT.

[T 1]

N.G.,

Replace radiator fan motors.

OR
@ Refer to ‘‘Electrical Com-
.l:él. ponents Inspection”.
(See page EF & EC-190.)

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-163
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Diagnostic Procedure 41 (Cont’d)

M With ai itioner
. With air conditi Radiator fan

7 \

Without air conditioner

Radiator fan
=/

SEF9971

A/T models

INSPECTION START

v

CHECK RADIATOR FAN LOW

SPEED OPERATION.

| With air conditioner |

1) Start engine.

2) Set temperature lever at full
cold position.

3) Turn air conditioner switch
“ON".

4) Turn blower fan switch “ON”’.

5) Run engine at idle for a few
minutes with air conditioner
operating.

6) Make sure that radiator fan
operates at low speed.

| Without air conditioner |

1) Start engine.

2) Keep engine speed at about

2,000 rpm until engine is

Engine temperature
sensor harness
connector

@) i

MEF468A

warmed up sufficiently.

3) Make sure that radiator fan
begins to operate at low
speed during warm-up.

N.G.

"O.K.

CHECK RADIATOR FAN HIGH

SPEED OPERATION.

1) Turn air conditioner switch
“OFF”.

2) Turn blower fan switch

“OFF”.

(Steps 1) and 2) are only per-
formed for models with air
conditioner.)

3) Stop engine.

4) Disconnect engine tempera-
ture sensor harness connec-
tor.

5) Restart engine and make sure
that radiator fan operates at
high speed.

N.G.

> Check radiator fan low speed

control circuit.

(Go to | PROCEDURE A | )

O.K.
h 4

INSPECTION END

EF & EC-164

v

Check radiator fan high speed
control circuit.
(Go to [ PROCEDURE B | .)
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Diagnostic Procedure 41 (Cont’d)

M€

n )

D

PROCEDURE A

INSPECTION START

v

SR

AL

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect radiator fan relay-
1.

3) Turn ignition switch “ON”’.

MEF602A| | 4) Check voltage between termi-

2
w

8o/

r._._
r——T

ab

o

i
TS

nals @, (® and ground.
Voltage: Battery voltage

O.K.

i

B

1| y

> Check the following.

® Harness connectors(is),

o 10A fuse

e ‘G’ fusible link

e “‘GY” fusible link

e Joint connector-4

o Harness continuity between _
radiator fan relay-1 and fuse

e Harness continuity between
radiator fan relay-1 and bat-
tery

If N.G., repair harness or con-

nectors.

CHECK GROUND CIRCUIT.
1) Turn ignition switch ““OFF”’.

MEF547A . .
2) Disconnect radiator fan

motor-1 harness connector
and radiator fan motor-2 har-
ness connector.

3) Check harness continuity be-
tween terminals @, ® and
terminal 3, terminals @,
® and body ground.
Continuity should exist.

v

Repair harness or connectors.

|O.K.

®

EF & EC-165
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Diagnostic Procedure 41 (Cont’d)

“e
D@T

MEF603A

?

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity be-
tween E.C.U. terminal (® and
terminal 2.

Continuity should exist.

N.G.

O.K.
v

BAactveTesTE [
RADIATOR FAN OFF

ENG TEMP SEN

[HI mﬁ’mnﬁi

SEF828K

CHECK COMPONENT

(Radiator fan relay-1).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-191))

»| Check the following.

@ Harness connectors (fa0), (147
e Harness connectors (¥5),
e Harness continuity between

radiator fan relay-1 and E.C.U.
If N.G., repair harness or con-
nectors.

N.G.

VO.K.

CHECK COMPONENT

(Radiator fan motor-1).
=\ ) Reconnect radiator fan
relay-1, radiator fan

motor harness connec-
tor and E.C.U. harness
connector.
2) Start engine.
3) Perform “RADIATOR
FAN TEST” in “ACTIVE
TEST” mode with
CONSULT.

OR—

v

Replace radiator fan relay.

N.G.

Refer to ““‘Electrical Com-
ponents Inspection”.
(See page EF & EC-190.)

O.K.

A

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-166

A 4

Replace radiator fan motors.
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€ @

SEF282K

WBY

mlﬂ

-ma
TS

MEF548A

DISCONMNECT
ﬂ. 4€
.
\

e@

MEF549A

He

[C_cra_[o comecTon ||
10

&

MEF604A

Diagnostic Procedure 41 (Cont’d)

PROCEDURE B

INSPECTION START

,

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect radiator fan relay-
2.

3) Turn ignition switch “ON".

4) Check voltage between termi-
nals O, ® and ground.
Voltage: Battery voltage

N.G.

O.K.

v

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”".

2) Disconnect radiator fan motor

harness connector.

3) Check harness continuity
between terminal (3
and terminals ®, .
Continuity should exist.

4) Check harness continuity
between terminal (6 and
terminals ©®, @), termi-
nal (? and body ground.
Continuity should exist.

N.G.

Check the following.

e Harness connectors(ts),

o 10A fuse

e “G” fusible link

® “GY” fusible link

e Joint connector-4

@ Harness continuity between
radiator fan relay-2 and fuse

e Harness continuity between
radiator fan relay-2 and bat-
tery

If N.G., repair harness or con-

nectors.

O.K.

@ v

CHECK OUTPUT SIGNAL CIR-

CUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity be-
tween E.C.U. terminal and
terminal @.

Continuity should exist.

N.G. .

Repair harness or connectors.

0.K.
4

CHECK COMPONENT

(Radiator fan relay-2).

Refer to “Electrical Components
Inspection’’.

(See page EF & EC-192.)

A

N.G.

Check the following.

e Harness connectors (), (47)

e Harness connectors (%), @)

e Harness continuity between
E.C.U. and radiator fan relay-2

If N.G., repair harness or con-

nectors.

LO.K.
®

EF & EC-167

A

Replace radiator fan relay.
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mAcTveTesTR [
raDIATOR FAN OFF

ENG TEMP SEN

BRI O |

SEF829K

Diagnostic Procedure 41 (Cont’d)

= 7

CHECK COMPONENTS
(Radiator fan motor-2).
—\ 1) Reconnect radiator fan
relay-2, radiator fan
motor harness connec-
tor, engine tempera-
ture sensor harness
connector and E.C.U.
harness connector.

2) Start engine.

3) Perform “RADIATOR
FAN TEST” in “ACTIVE
TEST” mode with
CONSULT.

N.G.

v

OR
@ Refer to “‘Electrical Com-

.E‘ ponents Inspection”’.
(See page EF & EC-190).

O.K.
\ 4

Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

Replace radiator fan motors.

EF & EC-168
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NOTE

EF & EC-169
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Diagnostic Procedure 42

POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

E. C. C. s.
CONTROL UNIT

I

(E. F. I. harness)

A 43—G/Y

%
%
%

(&) E R HRARRH & H R HHRH
A

@\
u
BE<—d
D (1)
m @
B §®
ENGINE
g??EQING GROUND
oIL
PRESSURE
SWITCH

MEFG05A

Harness layout

E.C.U. harness connector
MEF610A

~ NV\yv/ £
Power steering oil pressure\
switch harness connector~— >
L N

EF & EC-170
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Diagnostic Procedure 42 (Cont’d)

¥ MONITOR  Y¥NO FAIL []

PWY/ST SIGNAL OFF

RECORD

L ]

SEF831K

INSPECTION START

v

CHECK CONTROL FUNCTION.
1) Start engine and warm it up
sufficiently.
=\ 2) Check power steering
oil pressure switch
signal in “DATA
MONITOR” mode with
CONSULT.

e e M €
&

1

&

Ay
0 oo

SEF216K

Steering is neutral: OFF
Steering is turned: ON

OR
2) Check voltage between
E.C.U. terminal and
ground.
Voltage:
When steering wheel
is turned quickly
Approximately 0V
Except above

7-10V

E Y By
& M €

&

SEF217K

N.G.
v

CHECK GROUND CIRCUIT.

1) Stop engine.

2) Disconnect power steering oil
pressure. switch harness con-
nector.

3) Check harness continuity be-
tween terminal (® and body
ground.

Continuity should exist.

N.G.

0K.,

v

INSPECTION END

DISCOMMECT 2 OISCONNECT
" HME HE
[ ﬁmcmnj @

43

&

—

SEF218K

O.K.
v

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. harness
connector.

2) Check harness continuity be-
tween E.C.U. terminal @) and
terminal @ .

Continuity should exist.

N.G.

Repair harness or connectors.

|O.K.

®

EF & EC-171

A 4

Repair harness or connectors.
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Diagnostic Procedure 42 (Cont’d)

®

A 4

CHECK COMPONENT

(Power steering oil pressure
switch).

Refer to “‘Electrical Components
Inspection”.

(See page EF & EC-191))

N.G.

O.K.
v

Check E.C.U. pin terminals for
damage or the connection of the
E.C.U. harness connector.

EF & EC-172

v

Replace power steering oil pres-
sure switch.
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NOTE

EF & EC-173
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Diagnostic Procedure 43
NEUTRAL SWITCH/INHIBITOR SWITCH (Not self-diagnostic item)

E. C. C. S.
CONTROL UNIT

@ @

@: A/T models
@: M/T models

E.C.U. harness connector
~ MEF610A

|MEF338A

A/T models «y

/
! “\ Inhibitor switch
harness connector

() MEF608A

EF & EC-174

(E. F. I. harness) (Engine harness) (Engine
AL S o s , _harness)
o=
Z/OR
55 | 35 D )
4 x
Sm S o
BE<— @ g
@)
()
B a
ST 28
AN
() (33
SHLBITOR sogsRour\uD
MEF607A
Harness layout
M/T models
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Y¢MONITOR  Y¥NO FAIL []
START SIGNAL OFF
IDLE POSITION ON
AIR COND SIG OFF
NEUTRAL SW ON
| RECORD |
’ : SEF821K

OISCONNECT

[ owit 9 CONNECTOR | e@
35

& |

-

- AE &

SEF219K]|

Diagnostic Procedure 43 (Cont’d)

Neutral switch

INSPECTION START

v

CHECK OVERALL FUNCTION.

1) Turn ignition switch
“ON".

2) Check neutral switch
signal in “DATA
MONITOR” mode with
CONSULT.

Neutral position: ON

Except above: OFF

(=7

OR

1) Set shift lever to the
neutral position.

2) Disconnect E.C.U. har-
ness connector.

3) Check harness continu-
ity between E.C.U. ter-
minal @ and body
ground.

Continuity should exist.

®)

N.G.
v

Turn ignition switch
“OFF”.

B v

CHECK GROUND CIRCUIT.

1) Disconnect neutral switch
harness connector.

2) Check harness continuity be-
tween terminal ® and body
ground.

Continuity should exist.

OK.,

N.G.

INSPECTION END

O.K.

v

Disconnect E.C.U. har-
ness connector.

|
®

EF & EC-175

»| Check the following.

o Harness connectors (&9,

e Harness continuity between
neutral switch and body
ground

If N.G., repair harness or con-

nectors.
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e He
[ ﬁcmcr?ﬂ (GD
& L

Diagnostic Procedure 43 (Cont’d)

?

CHECK INPUT SIGNAL CIRCUIT.
1) Check harness continuity be-
tween E.C.U. terminal @9 and
terminal @.
Continuity should exist.

N.G.

O.K.

A 4

CHECK COMPONENT

(Neutral switch).

Refer to “‘Electrical Components
Inspection”.

(See page EF & EC-191))

NG,

»| Check the following.

e Harness connectors (1%,

e Harness continuity between
E.C.U. and neutral switch

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.

EF & EC-176

Replace neutral switch.
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YTMONITOR  Y¥NO FAIL []
START SIGNAL OFF
IDLE POSITION ON
AIR COND SIG OFF
NEUTRAL SW ON

L RECORD

]

SEF821K

Diagnostic Procedure 43 (Cont’d)

| Inhibitor switch

|

| INSPECTION START

|

E v

CHECK OVERALL FUNCTION.

1) Turn ignition switch
“ON".

2) Check neutral switch
signal in “DATA
MONITOR” mode with
CONSULT.
“N” or “P”:
Except above:

[T

ON
OFF

OK.,|

alb)
\cld/

=,
(2]

all————/

SEF286K

OR
@ 1) Shift selector lever to
.lg “P” range.
D 2) Disconnect E.C.U. har-
ness connector.

3) Check harness continu-
ity between E.C.U. termi-
nal @ and body
ground.

4) Shift selector lever to
“N” range.

5) Check harness continu-
ity between E.C.U. termi-
nal @) and body
ground.

Continuity should exist.

N.G.
v

Turn ignition switch
“OFF”.

,

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”".

2) Disconnect inhibitor switch
harness connector.

3) Check harness continuity be-
tween terminal @ and body
ground.

Continuity should exist.

INSPECTION END

N.G.

»| Check the following.

® Harness connectors (&9), 15

o Harness continuity between
inhibitor switch and body
ground

If N.G., repair harness or con-

nectors.

O.K.
v

Disconnect E.C.U. har-

-
ness connector.

|

®

EF & EC-177
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Diagnostic Procedure 43 (Cont'd)

(DISCOMMECT
= M€ .
T8
% @ — CHECK INPUT SIGNAL CIRCUIT. |N.G. »| Check the following.
IL ot ﬁcomscroa ” e 1) Check harness continuity be- e Harness connectors (D), €%
35 tween E.C.U. terminal @ and o Harness continuity between
terminal @._ E.C.U. and inhibitor switch
Continuity should exist. If N.G., repair harness or con-
L 0K nectors.
SEF287K v
CHECK COMPONENT N.G. I Replace inhibitor relay.

(Inhibitor switch).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-190.)

O.K.
4

A
Check E.C.U. pin terminals for
damage or the connection of
E.C.U. harness connector.

EF & EC-178
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E.C.U. harness connector
MEF610A

E.C.U. harness protector

SEF366!

/ =S
Thin wire Tester probe

SEF367I

Electrical Components Inspection

E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

1. E.C.U. is located behind the center console panel. For this
inspection, remove the center console under cover.

2. Remove E.C.U. harness protector.

3. Perform all voltage measurements with the connectors
connected. Extend tester probe as shown to perform tests
easily.

EF & EC-179
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E.C.U. inspection table

Electrical Components Inspection (Cont’d)

*Date are reference values.

TER-
MINAL
NO.

ITEM

_ CONDITION

*DATA

Ignition signal

[Engine is running|

“Idle speed

0.3 - 0.5V

[Engine is running|

“-Engine speed is 2,000 rpm

Approximately 0.7V

Ignition check

[Engine is running|

“Idle speed

Approximately 12V

E.C.C.S. relay (Self-shutoff)

[Engine is running |

[Ignition switch “OFF”]

“For approximately 2 seconds after
turning ignition switch ““OFF’.

0-1V

Ignition switch "OFF”]

L Approximately 2 seconds after
turning ignition switch ““OFF”

BATTERY VOLTAGE (11 - 14V)

Exhaust gas temperature sensor

[Engine is running.| (Warm-up condi-
tion)

LIdle speed

Less than 4.5V

[Engine is running.| (Warm-up condi-
tion)

LE.G.R. system is operating.

0-1.0Vv

10

Radiator fan relay (Low)
Radiator fan relay (High)

[Engine is running |

L Radiator fan is not operating.

BATTERY VOLTAGE (11 - 14V)

[Engine is running |

LRadiator fan is operating.

0.6 - 0.8V

1

Air conditioner relay

[Engine is running |

L Both A/C switch and blower
switch are “ON"’.

0.6 - 0.8V

[Engine is running |

L A/C switch is “OFF”.

BATTERY VOLTAGE (11 - 14V)

16

Air flow meter

[Engine is running.| (Warm-up condi-
tion)

Lidle speed

13-17V

[

ngine is running.| (Warm-up condi-
tion)

~Engine speed is 2,000 rpm.

1.7 - 21V

EF & EC-180
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Electrical Components Inspection (Cont’d)

*Date are reference values.

TER-
MINAL ITEM CONDITION *DATA
NO.
0-5.0v
18 Engine temperature sensor [Engine is running | Output voltage varies with engine
coolant temperature.
[Engine is running|
19 Exhaust -A imately 1.0V
xhaust gas sensor After warming up sufficiently and 0 - Approximately
engine speed is 2,000 rpm. R
[lgnition switch "ON”]
0.45 - 0.55V
LAccelerator pedal released
20 Throttle sensor
[Ignition switch "ON"
Approximately 4V
LAccelerator pedal fully depressed
[Engine is running|
22 Crank angle sensor (Reference sig- 02 - 05V
30 nal) LDo not run engine at high speed ' )
under no-load.
Engine is running
27 Detonation sensor 2.0-3.0v
Lidle speed
[Engine is running|
31
k iti ignal .0-3.0vV
40 Crank angle sensor (Position signal) LDo not run engine at high speed 20-3
under no-load.
TonT Toh "ON™
[Ignition switch "ON"| Approximately OV
34 Start signal — T
[lgnition switc | BATTERY VOLTAGE (11 - 14V)
[lgnition switch "ON"|
- Gear position is “Neutral” (M/T
ov
) models)
35 NeL.ltltaI swn'ch (M/T models) -Gear position is “N" or “P" (A/T
Inhibitor switch (A/T models) models)
[lgnition switch "ON"]
BATTERY VOLTAGE (11 - 14V)
LExcept the above gear position
Igniti itch “OFF”
[Iignition switc | oV
36 Ignition switch o ——
[gnition switch "ON’ BATTERY VOLTAGE (11 - 14V)
Igniti itch “ON”
37 Throttle sensor power supply [gnition switch "ON” Approximately 5V
38 - -
47 Power supply for E.C.U. [lgnition switch "ON"] BATTERY VOLTAGE (11 - 14V)

EF & EC-181
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Electrical Components Inspection (Cont’d)

*Date are reference values.

TER-
MINAL ITEM CONDITION *DATA
NO.
[Engine is running
imately 0V
Both air conditioner switch and Approximately
41 Air conditioner switch blower switch ar<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>