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FOREWORD

This Workshop Manual contains procedures for
sarvice mechanics, including removal, disassembly,
inspection, adjustment, reassembly and
installation. Use the following manuals in
combination with this manual as required.

TECHNICAL INFORMATION MANUAL

PYGE9603

WORKSHOP MANUAL
BODY REPAIR MANUAL PBGE9608
ENGINE GROUP PWEEICIOO
(Looseleaf edition)
ELECTRICAL WIRING PHGE9701
PARTS CATALLOGUE I |

All  information, illustrations and product
descriptions contained in this manual are current as
at the time of publication. We, however, reserve the
right to make changes at any time without prior
notice or obligation.

e MITSYBISH

© Mitsubishi Motors Corporation Jun. 1997
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES

WARNING!

{1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal
injury or death to service personnel (frominadvertent firing of the air bag) or to the driverand passenger (fromrendering
the SRS inoperative).

(2) Ifitis possible that the SRS components are subjected to heat over 93°C in baking or drying after painting, remove the
SRS components (air bag module and SRS-ECU) beforehand.

(3) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorised
MITSUBISHI dealer.

(4) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B ~ Suppiemental Re-
straint System (SRS) before beginning any service or maintenance of any component of the SRS or any SRS-related
component.

NOTE
Section titles with the asterisk (*) in the table of contents in each group indicate operations requiring warnings.
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HOW TO USE THIS MANUAL

SCOPE OF MAINTENANCE, REPAIR AND
SERVICING EXPLANATIONS

This manual provides explanations, etc. concerning
procedures for the inspection, maintenance, repair
and servicing of the subject model. Note, however,
that for engine and transmission related component
parts, this manual covers only on-vehicle inspec-
tions, adjustments, and the removal and installation
procedures for major components.

For detailed information concerning the inspection,
checking, adjustment, disassembly and reassembly
of the engine, transmission and major components
after they have been removed from the vehicle,
please refer to separate manuals covering the en-
gine and the transmission.

ON-VEHICLE SERVICE

“On-vehicle Service” are procedures for performing
inspections and adjustments of particularly import-
ant locations with regard to the construction and
for maintenance and servicing, but other inspections
(for looseness, play, cracking, damage, etc. ) must
also be performed.

INSPECTION

Under this title are presented inspection and check-
ing procedures to be performed by using special
tools and measuring instruments and by feeling,
but, for actual maintenance and servicing proced-
ures, visual inspections should always be performed
as well.

INDICATION OF DESTINATION

General Export and GCC are used for convenience
to indicate destination.

NOTE

1. “General Export” means territories other than
Europe, GCC, China, Australia, New Zealand,
the U.S.A. and Canada.

2. “GCC” indicates countries that are members
of the (Persian) Guif Cooperation Council of
nations.

3. In some instances, vehicles with other
specifications may be shipped to some
countries.

DEFINITION OF TERMS
STANDARD VALUE

Indicates the value used as the standard for judging
the quality of a part or assembly on inspection
or the value to which the part or assembly is cor-
rected and adjusted. It is given by tolerance.

LIMIT

Shows the standard for judging the quality of a
part or assembly on inspection and means the maxi-
mum or minimum value within which the part or
assembly must be kept functionally or in strength.
It is a value established outside the range of stan-
dard value.

REFERENCE VALUE

Indicates the adjustment value prior to starting the
work (presented in order to facilitate assembly and
adjustment procedures, and so they can be com-
pleted in a shorter time).

CAUTION

Indicates the presentation of information particularly
vital to the worker during the performance of mainte-
nance and servicing procedures in order to avoid
the possibility of injury to the worker, or damage
to component parts, or a reduction of component
or vehicle function or performance, etc.

INDICATION OF TIGHTENING TORQUE

The tightening torque shown in this manual is a

basic value with a tolerance of + 10% except the

following cases when the upper and lower limits

of tightening torque are given.

(1) The tolerance of the basic value is within %
10%.

(2) Special bolts or the like are in use.

(3) Special tightening methods are used.

MODEL INDICATIONS

angine.
MPI: Indicates multipoint fuel injection.

The following abbreviations are used in this manual for classification of model types.

M/T: Indicates manual transmission or vehicle equipped with a manual transmission.

A/T. Indicates automatic transmission, or models equipped with an automatic transmission.

SOHC: Indicates an engine with the single overhead camshaft, or a model equipped with such an
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EXPLANATION OF MANUAL CONTENTS

Indicates procedures to be performed before
the work in that section is started, and pro-
cedures to be performed after the work in
that section is finished.

Component Diagram

A diagram of the component parts is pro-
vided near the front of each section in order
to give the reader a better understanding of
the instailed condition of component parts.

Indicates (by symbols) where lubrication is
necessary.

Maintenance and Servicing Procedures

The numbers provided within the diagram indicate the
sequence for maintenance and servicing procedures.
® Removal steps :
The part designation number corresponds to the
number in the illustration to indicate removal
steps.
® Disassembly steps :
The part designation number corresponds to the
number in the illustration to indicate disassem-
bly steps.

® |nstallation steps :
Specified in case installation is impassible in re-
verse order of removal steps. Omitted if installa-
tion is possible in reverse order of removal
steps.
® Reassembly steps :
Specified in casereassembly is impossible inre-
verse order of disassembly steps. Omitted if
reassembly is possible in reverse order of disas-
sembly steps.

Classifications of Major Malntenance / Service points

When there are major points relative to maintenance and servicing procedures (such as essential maintenance and
service points, maintenance and service standard values, information regarding the use of special tools, etc.), these
are arranged together as major maintenance and service points and explained in detail.

AP : Indicates that there are essential points for removal or disassembly.
A4 : Indicates that there are essential points for installation or reassembly.

Symbols for Lubrication, Sealants and Adhesives

Information concerning the locations for lubrication and
for application of sealants and adhesives is provided, by
using symbols, in the diagram of compcnent parts or on
tI:e' page following the component parts page, and ex-
ptained.

b

b e=i

. Grease
{multipurpose grease unless there is a
brand or type specified)

: Sealant or adhesive
: Brake fluid or automatic transmission fiuid

: Engine oil, gear oil or air conditioner com-
pressor oil

: Adhesive tape or butyl rubber tape
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Indicates Indicates Indicates Indicates
the group the section the group the page
title. title. number, number.

STEERING - Power Steerlng Gesr Box 37A-23

POWER STEERING GEAR BOX +ioooosss
REMOVAL AND INSTALLATION

Pre-remaval Cpemtion

¢ Powsr Stearing Fluid Draning
Refer 1 P37A-15

o Stabilizer Bar Removal (Refer to GROUP 334 -
Siabilizer Bar)

Denotes  tightening

torque.
I -
: p |
i
L;;'-—'b\
\ 69 -78Nm A
o2t N 5156 fribe, Denotes non-re-
53-85 it.tbs. usable par.

[ (i\ §-::
@ 37: y <4 . Repair kit or set parts are shown.
%9 I /’ ?q - {Only very frequently used pans

-y
017 =™ B
10 are shown.
e 42 10 y‘ )

Sealanl; 3M ATO Pari No,

8663 or equivalent Steering gear seal kit
o R stops
1 Jomt assembly and gear box connecting bolt
2. Solgnmd valve connector <Vehicles with EFS>
3 Cofter pin
——— 4AD- DA 4 Connection for tie-rod and and knuckie
5 Stay (LH)
6 Stay (RH)
7 Center member assembly
@ e
«C 10. Genr box assembly
REMOVAL SERVICE POINTS Operating procedures, cautions,
4Ap TIE-RQOD END DISCONNECTION etc. on l’emoval, |nsta"a1|on, dlS'
assembly and reassembly are
Caution d ibed
1. Besureiotie the cord of the special tool to the nearby escriped.
an.

p
2. Loosan tha nut but do not remove it.

FOG LIGHT RELAY CONTINUITY CHECK

Termnal O indicates that there is
Batery votage 3 4 continuity between the termi-

w

Power is not supplisd o]0 nals. o ]
@O indicates terminals to
which battery voltage is applied.

Power 18 suppled

@

-Q Q

(o]
[ |

arems
00000208

37A-28 STEERING - Power Steering Gear Box The title of the page (following
the page on which the diagram

LUBRICATION AND SEALING POINTS - of Component pars is pres-
«Gonventicnal power steering gear box> ented) indicating the locations of
— lubrication and sealing proced-

ures.

uid: Automatic trlr;sm -
sion fluid "DEXRON II"
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HOW TO USE TROUBLESHOOTING/INSPECTION SERVICE POINTS

Troubleshooting of electronic control systems for which the MUT-II can be used follows the basic outline

described below. Furthermore, even in systems for which the MUT-1I cannot be used, part of these systems
still follow this outline.

TROUBLESHOOTING CONTENTS
1. STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING

The troubleshooting sections follow the basic diagnosis flow which is given below. If the diagnosis

flow is different from that given below, or if additional explanation is required, the details of such differences
or additions will also be listed.

Diagnosis method

Gathering information from the
customer
v

Chec¢k trouble symptom

Reoccurs [ Does not reoccur
l L]

| Read the diagnosis code I Read the diagnosis code ]
No diagnosis

code or com-

munication . . ) .

with MUT-IT Diagnosis code D_lagn05|s code No diagnosis
not possible displayed. ‘ flsplaved. code displayed.

Refer to the INSPECTION CHART
FOR TROUBLE SYMPTOMS (Refer
to applicable group)

After taking note of the malfunction
code, erase the diagnosis code
memory

| Recheck trouble symptom. ]

Diagnosis code [Read the diagnesis codes. | No diagnosis

displayed. code displayed.

' ! '

Refer to the INSPECTION CHART INTERMITTENT MALFUNCTIONS
FOR DIAGNOSIS TROUBLE CODES (Refer to P.00-12.)

(Refer to applicable group)

2. SYSTEM OPERATION AND SYMPTOM VERIFICATION TESTS

If verification of the trouble symptoms is difficult, procedures for checking operation and verifying trouble
symptoms are shown.

3. DIAGNOSIS FUNCTION
Details which are different from those in the “Diagnosis Function” section on the next page are listed.
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4.
5.

10.

INSPECTION CHART FOR DIAGNOSIS CODES

INSPECTION PROCEDURE FOR DIAGNOSIS CODES

Indicates the inspection procedures corresponding to each diagnosis code (Refer to P.00-9 for How
to Use the Inspection Procedures.)

INSPECTION CHART FOR TROUBLE SYMPTOMS

If there are trouble symptoms even though the results of inspection using the MUT-II show that all
diagnosis codes are normal, inspection procedures for each trouble symptom will be found by means
of this chart.

INSPECTION PROCEDURE FOR TROUBLE SYMPTOM

Indicates the inspection procedures corresponding to each trouble symptoms classified in the Inspection
Chart for Trouble Symptoms. (Refer to P.00-9 for How to Use the Inspection Procedures.)

SERVICE DATA REFERENCE TABLE
Inspection items and normal judgement values have been provided in this chart as reference information.
CHECK AT ECU TERMINALS

Terminal numbers for the ECU connectors, inspection items and standard values have been provided
in this chart as reference information.

INSPECTION PROCEDURES USING AN OSCILLOSCOPE
When there are inspection procedures using an oscilloscope, these are listed here.

DIAGNOSIS FUNCTION

METHOD OF READING DIAGNOSIS CODES WHEN
USING THE MUT-II

Connect the MUT-II to the diagnosis connector and take a
reading of the diagnosis codes.

Caution
Turn off the Iignition switch before connecting or
disconnecting the MUT-IIL.

WHEN USING THE WARNING LAMP

1. Use the special tool to earth No.1 terminal (diagnosis
control terminal) of the diagnosis connector.

2. Turn the ignition switch on.

3. Read out a diagnosis code by observing how the warning
lamp flashes.

Applicable system

System name Warning lamp name

Diagnosis connector == MPI Engine warning lamp
AT Neutral position indicator lamp
ABS ABS warning lamp
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Indications of diagnosis code by warning lamp

When the diagnosis code No.24 is output When no diagnosis code is output
0.5 sec.
1.5 secs. 0.5 sec. 0.5 sec.

On
off | aosxer1s On

Pause Tens Place Units Off ADIXO114

time 3 signal  division  signal

secs. 2 secs.

METHOD OF ERASING DIAGNOSIS CODES WHEN USING THE MUT-II
Connect the MUT-II to the diagnosis connector and erase the diagnosis code.

Caution
Turn off the ignition switch before connecting or disconnecting the MUT-IL

WHEN NOT USING THE MUT-II <MPI AND A/T>

1. Turn the ignition switch to OFF.

2. After disconnecting the battery cable from the battery (—) terminal for 10 seconds or more, reconnect
the cable.

3. After the engine has warmed up, run it at idle for about 15 minutes.
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HOW TO USE THE INSPECTION PROCEDURES

The causes of a high frequency of problems occurring in electronic circuitry are generally the connectors,
components, the ECU and the harnesses between connectors, in that order. These inspection procedures
follow this order, and they first try to discover a problem with a connector or a defective component.

CHECKING PROCEDURE 4

¢ Indicator does not turn on or off even if control | Probable cause
mode switch is pressed. - ;
1. Indicates inspection carried out using the MUT-
e Indicator which should not be illuminated is ,Ld tesinsp g
illuminated. Indicates the operation and inspection proced-
ures.
{Comment} e Indicates the OK judgement conditions.
Inthe above cases, the ECS switch circuit is defective or the indicator .~
circuit is defective. ) /,/ .
2. Detailed inspection procedures (methods)
such as component inspection and circuit in-
- spection are listed on a separate page, and are
MUT-II Service Data Q given here for referaence.
17 Control mode selection switch
OK: Voltage changes between approx. OV — 0X.
2.5V — approx. 5V when the switch is rated. - - -
3. Indicates voltage and resistance to be measured at a patrticular con-
‘NG / nector. ' .
ECU switch com ti ion (R 344, {Refer to “Connector Measurement Service P‘o‘lnts“‘.) )
l e ponent inspection (Refer to P.3-44) The connector position can be located in the wiring diagramiin the elec-
OK - trical wiring manual by means of this symbal.
indicates operation and inspection procedures, inspection terminals
Measure at switch connector A-44 and inspection conditions.
s Disconnectthe connector, and measure at the hamess Indicates the OK judgement conditions
side. .
s Voltage between terminal 6 - earth and terminal 8 -
ground
OK: Approx. 5V
‘ OK
ICheck the following connector. A-44 I——-——-—- Repair
‘ oK \ 4. Inspect the contact condition at each connector terminal.
{Refer to “Connector Inspection Service Points”.)
I Chack troubla symptom. The connector position can be located in the wiring diagram inthe elec-
‘ \ trical wiring manual by means of this symbol.
[ Heplace he ECS-ECU Caution
gplacs the =L After carrying out connector inspection, always be sure to recon-
\ nect the connector as it was before.
I

5. Confirmthat there are trouble symptoms. Htrouble symptoms have disap-
peared, the conneactor may have been inserted incorrectly and the trouble
symptom may have disappeared during inspection.

It it seems that trouble symptoms still remain, proceed to the next stage
of instructions.

[

6. Iftrouble symptoms still remain up to this stage, there is a possibility that there is an
open or short circuit in the harness between the connectors, so check the harness.
Alternatively, the cause may be a defective ECU, sotry replacing the ECU and check
if the trouble symptom disappears.

HARNESS INSPECTION

Check for an open or short circuit in the harness between the terminals which were defective according
to the connector measurements. Carty out this inspection while referring to the electrical wiring manual.
Here, “Check harness between power supply and terminal xx” also includes checking for blown fuses.
For inspection service points when there is a blown fuse, refer to “Inspection Service Points for a Blown
Fuse.”

MEASURES TO TAKE AFTER REPLACING THE ECU

If the trouble symptoms have not disappeared even after replacing the ECU, repeat the inspection procedure
from the beginning.
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Connector

Extra-thin probe
o

"
croa 3
e VA
L
[ N
¥\ s |
x

16R0234

00600218

Inspection harness
for connector pin

contact pressure

A 01R0%79

CONNECTOR MEASUREMENT SERVICE POINTS

Turn the ignition switch to OFF when connecting and discon-
necting the connectors, and turn the ignition switch to ON
when measuring if there are no instructions to the contrary.

IF INSPECTING WITH THE CONNECTOR CONNECTED
(WITH CIRCUIT IN A CONDITION OF CONTINUITY)

Waterproof Connectors

Be sure to use the special tool (harness connector). Never
insert a test probe from the harness side, because to do so
will reduce the waterproof performance and result in corrosion.

Ordinary (non-waterproof) Connectors

Check by inserting the test probe from the harness side. Note
that if the connector (control unit, etc.) is too small to permit
insertion of the test probe, it should not be forced; use a
special tool (the extra—thin probe in the harness set for check-
ing) for this purpose.

IF INSPECTING WITH THE CONNECTOR DISCONNECTED
<When Inspecting a Female Pin>

Use the special tool (inspection harness for connector pin
contact pressure in the harness set for inspection).

The inspection harness for connector pin contact pressure
should be used. The test probe should never be forcibly in-
serted, as it may cause a defective contact.

<When Inspecting a Male Pin>
Touch the pin directly with the test bar.

Caution

At this time, be careful not to short the connector pins
with the test probes. To do so may damage the circuilts
inside the ECU.,
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Connector disconnected or improperly
connected

1650256
Defective connector contact

16X0369
Harness wire breakage
at terminal section

Low contact pressure

1650254
00000218

4

18R1317

MB921219

A18R1J12

CONNECTOR INSPECTION
VISUAL INSPECTION

e Connector is disconnected or improperly connected.

e Connector pins are pulled out due to harness tension
at terminal section.

e Low contact pressure between male and female terminals.

® Low connection pressure due to rusted terminals or foreign
matter lodged in terminals.

CONNECTOR PIN INSPECTION

If the connector pin stopper is damaged, the terminal connec-
tions (male and female pins} will not be perfect even when
the connector body is connected, because the pins may pull
out of the back side of the connector. Therefore, gently pull
the wires one by one to make sure that no pins pull out of
the connector.

CONNECTOR ENGAGEMENT INSPECTION

Use the special tool (connector pin connection pressure inspec-
tion harness of the inspection harness set) to inspect the en-
gagement of the male pins and female pins. [Pin drawing
force : 1 N or more]
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0Q

\
9

9
fuse ;f!
Load Connector
switch inspection
=
Load N

16X0370

)

1850253

1650250

1650252

00000220

INSPECTION SERVICE POINTS FOR A BLOWN
FUSE

Remove the fuse and measure the resistance between the
load side of the fuse and ground. Set the switches of all circuits
which are connected to this fuse to a condition of continuity.
If the resistance is almost 0 Q at this time, there is a short
somewhere between these switches and the load. If the resist-
ance is not 0 Q, there is no short at the present time, but
a momentary short has probably caused the fuse to blow.

The main causes of a short circuit are the following.

e Harness being clamped by the vehicle body.

e Damage to the outer casing of the harness due to wear
or heat.

e Water getting into the connector or circuitry.

e Human error. (mistakenly shorting a circuit, etc.)

POINTS TO NOTE FOR INTERMITTENT
MALFUNCTIONS

Intermittent malfunctions often occur under certain conditions,
and if these conditions can be ascertained, determining the
cause becomes simple. In order to ascertain the conditions
under which an intermittent malfunction occurs, first ask the
customer for details about the driving conditions, weather
conditions, frequency of occurrence and trouble symptoms,
and then try to recreate the trouble symptoms. Next, ascertain
whether the reason why the trouble symptom occurred under
these conditions is due to vibration, temperature or some other
factor. If vibration is thought to be the cause, carry out the
following checks with the connectors and components to
confirm whether the trouble symptom occurs.
The objects to be checked are connectors and components
which are indicated by inspection procedures or given as
probable causes (which generates diagnosis codes or trouble
symptoms.)
e Gently shake the connector up, down and to the left and
right.
e Gently shake the wiring harness up, down and to the
left and right.
e Gently rock each sensor and relay, etc. by hand.
e (Gently shake the wiring harness at suspensions and other
moving parts.

NOTE

If determining the cause is difficult, the flight recorder function
of the MUT-II can also be used.
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VEHICLE IDENTIFICATION

VEHICLE INFORMATION CODE PLATE
LOCATION

The vehicle information code plate is riveted onto the bulkhead
in the engine compartment.

CODE PLATE DESCRIPTION

The plate shows model code, engine model, transmission

gggygmi Tﬁﬁ,/"‘ .2 model, and body colour code.
HooR i .-3 No. | ltem Contents
ENGINE I E S— |
@] ol 1 MODEL F38AT F38AT: Vehicle model
TRANS 4
COORNT e —————— RPELJ2 RPELJ2: Model series
s "5 .
‘ — 2 | ENGINE 6G74 Engine model
3 EXT CABA Exterior code
4 TRANS F4A51 Transmission code
5 COLOUR, INT | w4587V W45: Body colour code
OPT 03v 87V Interior code
03V: Equipment code

MODELS
VEHICLES FOR GCC

Model code Engine modsl Transmission model Fuel supply system
TNHELJW
F36A 6G72-SOHC (2,972m¢) F5M51 (2WD-5M/T) MPI
TNXELJW
TRHELJW
F4A51 (2WD-4A/T)
TRXELJW
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VEHICLES FOR GENERAL EXPORT

Model Model code Engine model Transmission model | Fuel supply system
Except vehicles | F36A | TRHERJ1 6G72-SOHC (2,972m¢) | F4A51 (2WD-4A/T) MPI

for Hong Kong,

Singapore etc. | TRXERJ1

Vehicles for TRHERJD

Hong Kang,

Singapore etc. TRXERJD

VEHICLES FOR CHINA

Model code Engine maodel Transmission model Fuel supply system
F36A TNXELJC 8G72-SOHC (2,972m¢) F5M51 (2WD-5M/T) MPi
TRXELJC F4A51 (2WD-4A/T)

CHASSIS NUMBER

The chassis number is stamped on the engine buikhead next
to the vehicle information code plate.
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No. | ltems Contents
1-3 | Fixed figure 6MM | Manufacturers identification
4 Carline A Sigma (LHD)
Sigma (RHD)
5 Development order E E-Seres
6 Engine/transmission combination _3“_ ‘ ég;é—:_Q—,Q_g_n:ézmlé;déémpe“t}glme_r;glne, M/T
4 6G72: 2,972m¢ leaded petrol engine, A/T
5 6G72: 2,972m¢ unleaded petrol engine, M/T
| 6 | 6G72: 2,972me unleaded petrol engine, AT |
7 Price lineg C LS (China specification)
B H wH—igh (General export [Except vehicles for Hong
Kong, Singapore etc.] and GCC)
X LS (General export [Except vehicles for Hong
Kong, Singapore etc.] and GCC)
G High (Hong Kong, Singapore etc.)
LS (Hong Kong, Singapore etc.)
8 Body type 42 4-door hardtop sedan
9 Model year \ 1997
10 | Plant T Tonsley Park
1 Serial number - -
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MODEL CODE
No. | Items Contents
3% A T NHE L J W 1 | Development F: MITSUBISHI SIGMA
I _SI' 1_ —,I:: _SI_ —I7_ —!; -lg_ :’; 2 | Engine type 36: 2,972 m{ petrol engine
3 | Sort A: Passenger car
4 | Body style T. 4-door hardtop
5 ir;z;nsmissionTyEs 7 kiN:75-7spéed manual transmissmkn
R: 4-speed automatic transmission
6 | Trim level H: -
X: LS
7 Specitied engine E: SOHC-MPI
feature
8 | Steering wheel L: Left hand
location R: Right hand
9 | Source | J: Mitsubishi Motors Australia Ltd.
10 | Destination 1. For General Export (Except

vehicles for Hong Kong, Singapore,
etc.)

W: For GCC

C: For China

D: Hong Kong, Singapore etc.

ENGINE MODEL NUMBER

1. The engine model number is stamped at the front side
on the top edge of the cylinder block as shown in the

following.
Engine model Engine displacement m¢
6G72 2,972

2. The engine serial number is stamped near the engine
model number.

6G72M:

Engine serial number 000001-999999
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MAJOR SPECIFICATIONS
<VEHICLES FOR GENERAL EXPORT>

A~ |~
18— i A el =) 0 Jj 3

=
=HO==0 —
] 0 Jh A\ | | |
g -1 |
5 7 4 8
6
2 00TEQOIA 1 O0TEO02A GOTECOSA
00TEO2BA
ltems F36AT F36AT F36AT | F36AT
RHERJ1 RXERN RHERJD |l RXERJD

Vehicle Qverall length mm 1 | 4,785
dimen- Overall width mm 2 11,785 I
sions ’ —

Overall height (Unladen) 3 {1435

mm

Wheelbase mm 4 12720

Tread—front mm 5 | 1,545

Tread—rear mm 6 | 1,535

Overhang-front mm 7 1970

Overhang—rear mm 8 | 1,103

Minimum running ground 9 | 165

clearance mm
Vehicle Curb weight 1,510 1,520 1,505 1,515
f(”ge'gm Gross vehicle weight rating 1,990 1,990 1,990 1,990

Gross axie weight rating-front 955 970 950 965

Gross axle weight rating—rear 555 550 555 550
Seating capacity 5
Engine Model No. 6G72 (SOHC)

Piston displacement cm3 2,972
Trans- Model No. F5M51 F4A51 F5M51 F4A51
mission Type 5-speed man. | 4-speed auto. | 5-speed man. | 4-speed auto.
Fuel Fuel supply system Electronic contrel multipoint fuel injection
system
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MAJOR SPECIFICATIONS

NG //
= k= d/ O . - T
1 I Jh AN J |
1 e ol 9 i =
5 7 4 8
6
2 DOTEOOTA 1 00TEOO2A 00TEOO3A
00TEO28A
<VEHICLES FOR GCC>
ltems F3BAT F36AT F36AT | F3BAT
NHELJW RHELJW NXELJW RXELJW B
Vehicle Overall iength mm 1 | 4,785
dimen- Overall width mm 2 1,785 o - 7 ]
sions ' , - -
Overall height (Unladen) 3 | 1.435%
mm
Wheelbase mm 4 |2,720
Tread—front mm 5 | 1,545
Tread-rear mm 6 | 1,535
Overhang-front mm 7 | 970
Overhang-rear mm 8 | 1,103
Minimum running ground 9 | 165
clearance mm
Ver_]icle Curb weight 1,481 1,511 1,490 1,520
‘lf;'ght Gross vehicle weight rating 1,990 1,990 1,990 1,990
Gross axlie weight rating—tront 926 956 940 970
Gross axle weight rating—rear 5565 555 550 550
Seating capacity 5
Engine Model No. 6G72 (SOHC)
Piston dispiacement cm3 2,072
Trans- Model No. F5MS51 F4A51 F5M51 F4A51
mission Type 5-speed man. | 4-speed auto. | 5-speed man. | 4-speed auto.
Fuel Fuel supply system Electronic control multipoint fuel injection
system
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MAJOR SPECIFICATIONS
<VEHICLES FOR CHINA>

i BN
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Q== —
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2 00TEOO1A 1 QOTEQU2A O0TEOO3A
00TED2BA
ltems F36AT F36AT
NXELJC RXELJC

Vehicle Overall length mm 1 4,785
dimen- Overall width mm 2 1,785
sions '

Overall height (Unladen) 3 1,435

mm

Wheselbase mm 4 2,720

Tread—frent mm 5 1,545

Tread—rear mm 6 1,535

Overhang—front mm .7 970

Overhang—rear mm 8 1,103

Minimum running ground 9 165

clearance mm
Vehicle Curb weight 1,490 1,520 B
;vge ight Gross vehicle weight rating 1,990 1,990

Gross axle weight rating—front 940 970

Gross axle weight rating—rear 550 550
Seating capacity 5
Engine Maodel No. 6G72 (SOHC)

Piston displacement cm3 2,972
Trans- Model No. FSM51 F4A51
mission [, ’ - T :

Type _ 5-speed manual 4-speed automatic
Fuel Fuel supply system ‘ Electronic control multipoint fuel injection
system ‘ :
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PRECAUTIONS BEFORE SERVICE
SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

1.

Items to follow when servicing SRS

(1)

(3)

(6)

(7)
(8)

Be sure to read GROUP 52B — Supplemental Restraint System (SRS).

For safe operations, please follow the directions and heed all warnings.

Always use the designated special tools and test equipment.

Wait at least 60 seconds after disconnecting the battery cable before doing any further work.
The SRS system is designed to retain enough voltage to deploy the air bag even after the battery
has been disconnected. Serious injury may result from unintended air bag deployment if work
is done on the SRS system immediately after the battery cable is disconnected.

Never attempt to disassemble or repair the SRS Airbag components (SRS-ECU, air bag module
and clock spring). If faulty, replace them.

Warning labels must be heeded when servicing or handling SRS components. Warning labels
are located in the following locations.

e Hood

Sun visor

Glove box

SRS-ECU

Steering wheel

Air bag module

Clock spring

® Steering gear and linkage clamp

Store components removed from the SRS in a clean and dry place.

The air bag module should be stored on a flat surface and placed so that the pad surface is
facing upward.

Do not place anything on top.

When discarding an airbag module or disposing of a vehicle with an SRS air bag, ensure that
you first activate the airbag.

Whenever you finish servicing the SRS, check the SRS warning lamp operation to make sure
that the system functions properly.

Observe the following when carrying out operations on places where SRS components are installed,
including operations not directly related to the SRS air bag.

(1)
)

When removing or installing parts do not allow any impact or shock to the SRS components.
If there is any possibility that the SRS airbag component parts will be subjected to heat over
93°C, remove the component parts.

After installing the component parts, test the SRS warning lamp operation to confirm that the
airbag system is normal.
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16C380

SERVICING THE ELECTRICAL SYSTEM

1. Note the following before proceeding with work on the
electrical system.
Note that the following must never be done:
Unauthorised modifications of any electrical device or wir-
ing, because such modifications might lead to a vehicle
malfunction, over-capacity or short-circuit that could result
in a fire in the vehicle.

2. When servicing the electrical system, disconnect the nega-
tive cable terminal from the battery.

Caution

1. Before connecting or disconnecting the negative
cable, be sure to turn off the ignition switch and
the lighting switch.

(If this is not done, there is the possibility of semi-
conductor parts being damaged.)

2. After completion of the work steps [when the bat-
tery’s negative (~) terminal is connected], warm
up the engine and allow it to idie for approximately
ten minutes under the conditions described below,
in order to stabilise the engine control conditions,
and then check to be sure that idiing is satisfactory,
Engine coolant temperature: 80-95°C
Lights, electric fans, accessories: OFF
Transmission: “N” or “P”

Steering wheel: neutral (centre) position

APPLICATION OF ANTI-CORROSION AGENTS
AND UNDERCOATS

If oil or grease gets onto the oxygen sensor, it will cause
a drop in the performance of the sensor.

Cover the oxygen sensor with a protective cover when applying
anti-corrosion agents and undercoats.

PRE-INSPECTION CONDITION

“Pre-inspection condition” refers to the condition that the vehicle
must be in before proper engine inspection can be carried
out. If you see the words “Set the vehicle to the pre-inspection
condition” in this manual, it means to set the vehicle to the
following condition.

® Engine coolant temperature; 80-90°C

Lamps, electric cooling fan and all accessories: OFF
M/T: Neutral

A/T: P range
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16%0607 00000223

VEHICLE WASHING

If high-pressure car-washing equipment or steam car-washing
equipment is used to wash the vehicle, be sure to maintain
the spray nozzle at a distance of at least 300 mm from any
plastic parts and all opening parts (doors, luggage compart-
ment, etc.).

MUT-II

To operate the MUT-II, refer to the "MUT-1I OPERATING IN-
STRUCTIONS".

Caution
Connection and disconnection of the MUT-II should al-
ways be made with the ignition switch in the OFF position.

Connect the MUT-1I to the diagnosis connector as shown in
the illustration.

Caution
Connection and disconnection of the MUT-II should al-
ways be made with the ignition switch in the OFF position.

IN ORDER TO PREVENT VEHICLES FROM
FIRE

“Improper installation of electrical or fuel related parts could
cause a fire. In order to retain the high quality and safety
of the vehicle, it is important that any accessories that may
be fitted or modifications/repairs that may be carried out which
involve the electrical or fuel systems, MUST be carried out
in accordance with MMAL's information/instructions”.

ENGINE OILS
Health Warning

Prolonged and repeated contact with mineral oil will result
in the removal of natural fats from the skin, leading to dryness,
irritation and dermatitis. In addition, used engine oil contains
potentially harmful contaminants which may cause skin cancer.
Adequate means of skin protection and washing facilities must
be provided.
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Recommended Precautions

The most effective precaution is to adapt working practices
which prevent, as far as practicable, the risk of skin contact
with mineral oils, for example by using enclosed systems for
handling used engine ocil and by degreasing components,
where practicable, before handling them.

Other precautions: :

Avoid prolonged and repeated contact with oils, particularly
used engine oils.

Wear protective clothing, including impervious gloves
where practicable

Avoid contaminating clothes, particularly underpants, with
oil.

Do not put oily rags in pockets, the use of overalls without
pockets will avoid this.

Do not wear heavily soiled clothing and oil-impregnated
foot-wear. Overalls must be cleaned regularly and kept
separately from personal clothing.

Whera there is a risk of eye contact, eye protection should
be worn, for example, chemical goggles or face shields;
in addition an eye wash facility should be provided.
Obtain First Aid treatment immediately for open cuts and
wounds.

Wash regularly with soap and water to ensure all oil is
removed, especially before meals (skin cleansers and nail
brushes will help). After cleaning, the application of
preparations containing lanolin to replace the natural skin
oils is advised.

Do not use petrol, kerosene, diesel fuel, gas oil, thinners
or solvents for cleaning skin.

Use barrier creams, applying them before each work
period, to help the removal of oil from the skin after work.
If skin disorders develop, obtain medical advice without
delay.
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

GENERAL INFORMATION

To improve safety, the SRS is available as optional
parts.

The SRS consists of two air bag modules, SRS
air bag control unit (SRS-ECU), SRS warning lamp
and clock spring.

One air bag is located in the centre of the steering
wheel and the other above the glove box. Each
air bag has a folded air bag and an inflator unit.
The control unit under the floor console monitors
the system and has a safing G sensor and an
analog G sensor. The warning lamp on the
instrument panel indicates the operational status
of the SRS. The clock spring is installed in the
steering column.

Air bag module
(driver's side)
19MO141

Clock spring

Diagnosis connector
(for MUT-11)

Only authorised service personnel should do work
on or around the SRS components. Those service
personnel should read this manual carefully, before
starting any such work. Extreme care must be used
when servicing the SRS to avoid injury to service
personnel {by inadvertent deployment of the air
bags) or the driver (by rendering the SRS
inoperative).

SRS wamning
lamp

Air bag module
(front passenger’s side)

SRS-ECU
(with built-in safing
G sensor and analog
G sensor)

19MD143
24AE017N
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SRS-ECU Harness connector | Destination of harness Corrective action
terminal No. | (No. of terminals,
colour)
1to 4 21 pins, yellow - -
3] Body wiring harness — Clock spring —+ Air bag | Correct or replace each
module (Driver’s side} wiring harness. Replace
6 clock spring.
™ Body wiring harness — Air bag module (Front | Correct or replace each
passenger’s side) wiring harness.
8*
9,10 - -
Lk Body wiring harness — Diagnosis connector Correct or replace each
wiring harness.
12 - —
13 Body wiring harness — Junction block (fuse No. 2) | Correct or replace each
wiring harness.
14 Body wiring harmess — Junction block (fuse No. 4)
15 Body wiring harness — SRS warning lamp
16t0 19 - -
20 Body wiring harness — Earth Correct or replace body
wiring harness.
21
NOTE
*. Vehicles with front passenger’s air bag
6. SRS components should not be subjected to heat over 93°C; so remove the SRS-ECU, air bag module
and clock spring before drying or baking the vehicle after painting.
7. Whenever you finish servicing the SRS, check warning lamp operation to make sure that the system
functions properly. (Refer to GROUP 52B — SRS Maintenance.)
8. Make certain that the ignition switch is OFF when the MUT-II is connected or disconnected.
8. If you have any questions about the SRS, please contact your local distributor.

NOTE

SERIOUS INJURY CAN RESULT FROM UNINTENDED AIR BAG DEPLOYMENT, SO USE ONLY
THE PROCEDURES AND EQUIPMENT SPECIFIED IN THIS MANUAL.
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SERVICE PRECAUTIONS

1.

In order to avoid injury to yourself or others
from accidental deployment of the air bag during
servicing, read and carefully follow all the
precautions and procedures described in this
manual. )

Do not use any electrical test equipment on
or near SRS components, except those
specified on GROUP 52B.

Never Attempt to Repair the Following

NOTE

*: Vehicles with front passenger’s air bag.

If any of these components are diagnosed as
faulty, they should only be replaced, in
accordance with the INDIVIDUAL COMPO-
NENTS SERVICE procedures in this manual.
(Refer to GROUP 52B.)

Components:

e SRS air bag control unit (SRS-ECU)

e Clock spring
e Air Bag Module

{Driver’s side or front passenger's side*)

Insulating tape

Battery

SRS-ECU connector
- ]

et ]

8| 9]10]11]12[13}14

J SR G [y S Gy S

15]16/17118 19[20(21

—
~
w
F-
wn
[a,]
v |

9X073S

4. After disconnecting the battery cable, wait 60 seconds

or more before proceeding with the following work.
The SRS system is designed to retain enough voltage
to deploy the air bag for a short time even after the
battery has been disconnected, so serious injury may
result from unintended air bag deployment if work
is done on the SRS system immediately after the
battery cables are disconnected.

Do not attempt to repair the wiring harness connectors
of the SRS. If any of the connectors are diagnosed as
faulty, replace the wiring harness. lfthe wires are diagnosed
as faulty, replace or repair the wiring harness according
to the following table.
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SUPPORT LOCATIONS FOR LIFTING AND JACKING
GARAGE JACK

] - /';;\

A /
o /
- _ .. 00POO1 |

00POO17

Caution
Never support the vehicie by
the rear floor cross member.

=105 SOV AT

9
s 68 Joo%

OOPOOIR

00TEODIA

Caution
Never support any point other than the specified one,
or it will be deformed.
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RIGID RACK

Notch

O0POOIS

‘ ilz QOPOOI3
Caution

For lifting, put rubber or similar between the side slil and
rigid rack, or the side sill area will be damaged.

POST TYPE

Special care should be taken when raising the vehicle on
a frame contact type hoist. The hoist must be equipped with
the proper adaptors in order to support the vehicle at the
proper locations.

Caution

When service procedures require removing rear suspen-
sion, fuel tank and spare tyre, place additional weight
on rear end of vehicle or anchor vehicle to hoist to prevent
tipping of centre of gravity changes.

Notch

ocPooIs
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TIGHTENING TORQUE

Each torque value in the table is a standard value

for tightening under the following conditions.

1. Bolts, nuts and washers are all made of steel
and plated with zinc.

2. The threads and bearing surface of bolts and
nuts are all in dry condition.

The values in the table are not applicable:

If toothed washers are inserted.

If plastic parts are fastened.

If bolts are tightened 1o plastic or die-cast in-

1.

2.
3.
4

serted nuts.

If self-tapping screws or self-locking nuts are

used.
Standard bolt and nut tightening torgue
Thread size Torque Nm
Stoeﬁ ?:lrrgi)"al diam- Pitch {mm) Head mark “4” Head mark “7” Head mark “8”
M5 0.8 2.5 5 6
M6 1.0 5 9 10
M8 1.25 12 22 25
M10 1.25 24 44 52
M12 1.25 41 81 96
M14 1.5 72 137 157
Mi6 1.5 M 206 235
Mi8 1.5 167 304 343
M20 1.5 226 412 481
M22 1.5 304 559 647
M24 1.5 392 735 853
Flange bolt and nut tightening torque
Thread size Torque Nm
Etoel: ?r%mi)nal diam- Pitch (mm) Head mark “4” Head mark “7” Head mark “8”
M6 1.0 5 10 12
M8 1.25 13 24 28
M10 1.25 26 49 57
M10 15 24 44 54
M12 1.25 46 a3 103
M12 1.75 42 81 o8
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ENGINE <6G7> — General Information/Service Specifications

GENERAL INFORMATION

jtems Specifications
Total displacement m¢ 2,972
Bore x Stroke mm® 91.1 x 76.0 h
Compressi_(;;ratio 9.0
Combustion chambe? 7 Pentroof typ; -
Camshaft arrangea_e-r-mt - I ggH—C— S o
Number of valves Intakeﬁ 7 12 B
Exhaust o 7 7172 -
Valve timing tntake Opening BTDC 9°, Closing ABDC 59°
Exhaust—_ - O—penin_g BBDC 47°, Closinig ATDC 21°
Fuel system Electronic control multipoint fuel injection
Rocker arm Roller type
Auto-lash adjuster Equipped

SERVICE SPECIFICATIONS

ltems Standard value Limit
Alternator and | Tension N When checked 392-588 -
A/C compres- When a used belt is installed 441-539 Z
sor drive belt
tension When a new belt is installed 637-833 -
Deflection When checked 5.0-7.0 -
(Reference When a used belt is installed 5.5-6.5 -
value) mm —
When a new belt is instalied 4.0-5.0 -
Powe_ar steer- Tension N When checked 294-490 —
ing oil pump When a used belt is installed 343-441 -
drive belt
tension When a new belt is installed 490-686 -
Deflection When checked 13.0-17.0 -
(Reference When a used belt is installed 14.0~16.0 -
value) mm —
When a new belt is installed 11.0-13.0 -
Basic ignition timing at idle 5° BTDC +3° -
Actual ignition timing at curb idle Approx. 15° BTDC -
Curb idle speed r/min 700x100 -
CO contents % 0.5 or less -
Compression pressure (at engine speed of 250-400 r/min) kPa 1200 Min. 890
Compression pressure difference of all cylinder kPa - Max. 98
Intake manifold vacuum kPa - Min. 60
Timing belt tension torque Nm 4.4 -
Auto tensioner rod protrusion amount mm 3.8-5.0 -
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SEALANT
[tems Recommended sealant
Oll pan MITSUBISHI GENUINE Part No. MD970389 or equivalent
SPECIAL TOOLS
Tool Number Name Use
g I MB991502 MUT-II sub-assembly Checking ignition timing
- ROM pack
|
\
|
' MD998781 Flywhesl stopper Securing the flywheel <M/T> or
| the drive plate <A/T>
" MD998718 Crankshatt rear oil seal Instaliation of the crankshaft
@ . installer rear oil seal
' MB990767 " End yoke holder Supporting the sprocket and
& shaft pulley during removal and
Af 9 installation
/ = Use with MD998715
MD998715 Pulley holding pins Supporting the crankshaft pulley
| when crankshaft bolt and pulley
‘ are removed or reinstalled.
| Use together with MB9S0767
! Camshatft pulley supporting
E MD998769 . Crankshaft sprocket Used if the crankshaft needs to
| ' spacer be rotated to attach the timing
| belt, etc.
MD998051 Wrench, cylinder head Loosening and tightening of
& bolt cylinder head bolt
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B991453

Tool Number Name Use
MD998713 Camshaft oil seal installer | Camshaft oil seal installation
|
MB991559 ) }'Ea}ﬁéﬁgﬁii&ﬂhsianer Press fittir;githe camshatt oil
' seal (For left bank)
|
MD398767 " Tension pulley socket Adjustment of the timing belt
wrench
MDg98717 Crankshaft front oil seal Press-fitting of crankshaft front
instalier oil seal
GENERAL SERVICE Engine lifter Supponting the engine assembly
TOOL during removal and installation of
MZ203827 the transmission
MB991453 Engine hanger
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C pulley

Crankshaft pulley TENOB2Z

puiley

ON-VEHICLE SERVICE

DRIVE BELT TENSION CHECK AND
ADJUSTMENT

ALTERNATOR AND AIR CONDITIONER COMPRESSOR
DRIVE BELT TENSION CHECK

Use a belt tension gauge to check that the beft tension is
at the standard value at a point as shown in the illustration.
In addition, press this section with a force of 98N and check
that the amount of belt deflection is at the standard value.

Standard value (for each belt):

Tension N 392-588

5.0-7.0

Deflection (Reference value) mm

ALTERNATOR AND AIR-CONDITIONING COMPRESSOR
DRIVE BELT TENSION ADJUSTMENT

1. Loosen the tension puliey fixing nut.

2. Adjust the belt tension using the adjusting bolt.
3. Tighten the fixing nut.

Standard value:

mmg ltems When a used When a new
belt is installed | belt is installed
Adjusting bolt TENO824 Tension N 441-539 637-833
Deflection (Reference 556-65 4,0-5.0
value) mm

4. Crank the engine once or more.
5. Check the belt tension.
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Power steering .
oil pump putiey  Fixing bolt
7

Tension

Adjusting bolt

Fixing nut

Crankshatlt pulley 01P000C1

POWER STEERING OIL PUMP BELT TENSION CHECK
AND ADJUSTMENT

1. Use a belt tension gauge to check that the belt tension
is at the standard value at a point half-way between the
two pulleys (indicated by an arrow in the illustration).
In addition, press this section with a force of 98N and
check that the amount of belt deflection is at the standard
value.

Standard value:

Engine speed

detecton and  To————

fuel pump drive o I | =)
terminal

O1AEQDSN

ltems When When a used When a new
checked belt is installed | belt is installed

Tension N 294 -490 343-441 490586

Deflection 13.0-17.0 14.0-16.0 11.0-13.0

(Reference

value) mm

2. |f the tension or deflection is outside the standard value,
adjust by the following procedure.
(1) Loosen the tension pulley nut.
(2) Adjust the amount of belt deflection using adjusting
bolt.
(3) Tighten the tension pulley nut.

Tightening torque: 48Nm

(4) Rotate the crankshaft once or more.

(5) Check the belt deflection amount and tension, and
readjust if necessary.

IGNITION TIMING CHECK

1. Before inspection, set the vehicle to the pre-inspection
condition.

2. Insert a paper clip into the No. 3 terminal of the 3 pin
connector shown.

3. Connect a primary voltage detection type tachometer to
the paper clip.

4. Install the timing light.

5. Start the engine and run at idle.

6. Check that the idle speed is about 700 r/min.

7. Turn the ignition switich to OFF.

8. Connect the MUT-II to the diagnosis connector.

9. Start the engine and run it at idle.

10.Select the MPI system Actuator Test from the MUT-II menu
and scroll to item 17 — Basic Ignition Timing.

11. Press the “Y” Key and check that the basic ignition timing
is the standard value.

Standard value: 5°BTDC+3°

12. If the ignition timing value is not within the standard value
range refer to GROUP 13A — On-vehicle Inspection of
MP| Components.
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13.

14.

Press the MUT-II clear key (Select forced driving cancel
mode) to release the Actuator test.

Caution

If the test is not cancelled, forced driving will continue
for 27 minutes. Driving under this condition may
damage the engine.

Check that the idling ignition timing is at the correct value.

Standard value: Approx. 15°BTDC

NOTE

1. lgnition timing is variable within about+8°, even under
normal operating conditions.

2. And it is automatically further advanced by about
5° from 15°BTDC at higher altitudes.

IDLE SPEED CHECK

1.
2.
3.

Before inspection, set the vehicle to the pre-inspection
condition.

Turn the ignition switch to OFF and connect the MUT-1I
to the diagnosis connector.

Check the basic ignition timing. Adjust if necessary:
Standard value: 5° BTDC £ 3°

Run the engine at idle for 2 minutes.
Check the idle speed. Select item No. 22 and take a
reading of the idle speed.

Curb Iidle speed: 700+ 100 r/min

NOTE

The idle speed is controlled automatically by the idle speed
control (ISC) system.

If the idle speed is outside the standard value, inspect
the MPI components by referring to GROUP 13A -
Troubleshooting.
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IDLE MIXTURE CHECK

1. Before inspection, set the vehicle to the pre-inspection
condition.

2. Check to be sure that the basic ignition timing is at the
standard value.

Standard value: 5° BTDC+3°

3. After turning the ignition switch to OFF, connect a
tachometer, or connect the MUT-II to the diagnosis
connector.

NOTE

For the procedures for setting the tachometer, refer to
P.11-6.

4. Start the engine and race it at an engine speed of 2,500
r/min for two minutes.
5. Connect a CO and HC tester.
6. Check the CO contents and the HC contents while the
engine is idling.
Standard value:
CO contents:
0.5% or less <Vehicles with catalytic converter>
1.5 *+ 0.5% <Vehicles without catalytic converter>

7. it the concentrations are outside the standard values,
check the following items.

<Vehicles with catalytic converter>

® Diagnosis output

® Closed loop control
(If closed loop control is being carried out normally,
the oxygen sensor output signal will vary between
0-400 mV and 600-1,000 mV while the engine is
idling.)

e Fuel pressure

® Injectors

e |gnition coil, spark plug cables, spark plugs

e Evaporative emission control system

e Compression pressure

NOTE
If the results of the checks for all items are normal but

the CO concentration still exceeds the standard value,
replace the three-way catalyst.

~ A <Vehicles without catalytic converter>

Adjust CO concentration to specifications by using the
variable resistor adjusting screw.

S
Z

=
=
[os]
©
2
8

.=>,
N

03AE033E




ENGINE <6G7> — On-vehicle Service

11-9

X ™~
R
Crankshaft angle
sensor connector

4 —
Compression N

i

COMPRESSION PRESSURE CHECK

1.

PO

10.
11.
12.

Before inspection, check that the engine oil, starter and
battery are normal. Also, set the wvehicle to the
pre-inspection condition.

Disconnect the spark plug cables.

Remove all of the spark plugs.

Disconnect the crankshaft angle sensor connector.

NOTE
Doing this will prevent the Engine-ECU from carrying out
ignition and fuel injection.

Cover the spark plug hole with a shop towel or similar,
and after the engine has been cranked, check that no
foreign material is adhering to the shop towel.

Caution
1. Keep away from the spark plug hole when
cranking.

2. Do not let water, oil, fuel, etc. enter the cylinder
through cracks, or these heated materiais will
gush out from the spark plug hole, which is
dangerous.

Set the compression gauge to a spark plug mounting
hole.

Crank the engine with the throtile valve fully open and
measure the compression pressure.

Standard value: 1200 kPa /250-400 r/min
Limit: min. 890 kPa /250-400 r/min

Measure the compression of all the cylinders, and check
that the pressure differences of the cylinders are below
the limit.

Limit: max. 100 kPa

If there is a cylinder with compression or a compression
difference that is outside the limit, pour a small amount
of engine oil through the spark plug hole, and repeat
the operations in steps (6) to (8).

(1) If the compression increases after oil is added, the
cause of the malfunction is a worn or damaged piston
ring and/or cylinder inner surface.

(2) If the compression does not rise after oil is added,
the cause is a burnt or defective valve seat, or pressure
leaking from the gasket.

Reconnect the crankshaft angle sensor connector.

Reinstall the spark plugs and spark plug cables.

Use the MUT-II to erase the diagnosis codes, or

disconnect the negative battery cable for 10 seconds

or more and then re-connect it.

NOTE
This will erase the diagnosis code resulting from the
crankshaft angle sensor connector being disconnected.
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MANIFOLD VACUUM CHECK

1.

Before inspection, set the vehicle to the following
condition.

® Engine coolant temperature: 80-95°C

e Lights and all accessories: OFF

® Transmission: Neutral P range

Connect a tachometer or connect the MUT-II to the
diagnaosis connector.

NOTE

For the procedures for setting the tachometer, refer to
P.11-6,

Connect a three-way joint to the vacuum hose between
the air intake manifold and the fuel pressure regulator,
and then connect a vacuum gauge.

Start the engine and check that the idle speed is within
the standard value range.

Check the vacuum gauge reading.

Limit: min. 60 kPa
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LASH ADJUSTER CHECK

If an abnormal noise (chattering noise) suspected to be caused
by malfunction of the lash adjuster is produced immediately
after starting the engine and does not disappear, perform
the following check.

NOTE

(1) An abnormal noise due to malfunction of the lash

adjuster is preduced immediately after starting the
engine and changes with the engine speed,
irrespective of the engine load.
If, therefore, the abnormal noise is not produced
immediately after starting the engine or does not
change with the engine speed, or it changes with
the engine load, malfunction of the lash adjuster is
not the cause for the abnormal noise.

(2) When the lash adjuster is malfunctioning, the
abnormal noise is rarely eliminated by continuing the
warming-up of the engine at idle speed.

However, the abnormal noise may disappear only
when seizure is caused by oil sludge in the engine
whose oil is not maintained properly.

1. Start the engine.

2. Check if abnormal noise produced immediately after

starting the engine changes with the change in the engine
speed.
If the abnormal noise is not produced immediately after
starting the engine or it does not change with the engine
speed, malfunction of the lash adjuster is not the cause
for the noise. Therefore, investigate other causes. For
your information, the abnormal noise is probably caused
by some other parts than the engine proper if it does
not change with the engine speed. (In this case, the lash
adjuster is in good condition.)

3. With the engine idling, change the engine load (shift from

N to D range, for example) to make sure that there is
no change in the level of abnormal noise.
If there is a change in the level of abnormal noise, suspect
a tapping noise due to worn crankshaft bearing or
connecting rod bearing. (In this case, the lash adjuster
is in good condition.)

4. After completion of warming-up, run the engine at idle

to check for abnormal noise.
If the noise is reduced or disappears, make the following
check as it is suspected that the noise is due to seizure
of the lash adjuster. If there is no change in the level
of the abnormal noise, proceed to step 5.

(1) Cool the engine sufficiently.
(2} Give two turns to the crankshaft.
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(3) Perform simple check of the lash adjuster.

(Refer to P.11-13)

® Replace the lash adjuster which allows the rocker
arm to be pushed down easily.

e If the lash adjuster is found normal as a result
of simple lash adjuster check (the rocker arm
is not pushed down easily), investigate other
causes for the abnormal noise.

NOTE

The lash adjuster can be judged correctly by the leak
down test whether it is good or bad.

(Refer to ENGINE WORKSHOP MANUAL)

Caution

Before installation of a new lash adjuster, be sure
to bleed air from the adjuster,

(Refer to ENGINE WORKSHOP MANUAL.)

Run the engine to bleed the lash adjuster system.
(Refer to P.11-14)

If the abnormal noise does not disappear after air bleeding
operation, perform the following check.

(1) Perform simple lash adjuster check. (Referto P.11-13)
o [f only one of the lash adjusters is found abnormal
in the simple lash adjuster check (the rocker arm
is pushed down easily), replace the lash adjuster.
¢ [f two or more lash adjusters are found abnormal
{the rocker arm is pushed down easily), clogged
oil passage in the cylinder head is suspected.
Check for clogged oil passage and repair the
passage if it is clogged.
If the passage is not clogged, replace the lash
adjusters.

e |f all the lash adjusters are found normal (the
rocker arms are hard to push down) as a result
of simple fash adjuster check, investigate other
causes for the abnormal noise.

NOTE

The lash adjuster can be judged correcily by the leak
down test whether it is good or bad.

(Refer to ENGINE WORKSHOP MANUAL)

Caution

Before Installation of a new lash adjuster, be sure
to bleed air from the adjuster.

(Refer to ENGINE WORKSHOP MANUAL.)
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e Timing belt side

Rear
bank Exhaust valve side

Exhaust valve side

6AE0117

7.

Start the engine and make sure that the abnormal noise
has disappeared. Perform air bleeding operation if
required. (Refer to P.11-14)

<Simple Lash Adjuster Check>

1.

2.
3.
4

Stop the engine.

Remove the rocker cover.

Set the piston in No. 1 cylinder at top dead center of the
compression stroke.

Check the rocker arms indicated by a white arrow in left
figure by the following procedure.

<Except checking of Y-shaped rocker arm>
(1) Check if the rocker arm can be pushed down when
pushing it at the portion right above the lash adjuster.
® |If the rocker arm can be pushed down easily,
record the corresponding lash adjuster as a
defective.

e |f the rocker arm cannot be pushed down (it feels
very stiff), the lash adjuster is in good condition.
Therefore, investigate other causes of the
abnormal noise.

<Checking of Y-shaped rocker armx>

NOTE

The Y-shaped rocker arm on exhaust valve side
cannot be pushed down if either of the lash adjusters
is in good condition.

Therefore, use a feeler gauge to make a check by
the following procedure.

(1) Check if a 0.1 — 0.2 mm leaf of the feeler gauge
can be inserted between the valve and the lash
adjuster.

(2) Record the corresponding lash adjuster as a defective
if the leaf of the feeler gauge can be inserted easily.

(3) If the feeler gauge leaf cannot be inserted easily,
the lash adjuster is in good condition. Therefore,
investigate other cause of the abnormal noise.

Slowly turn the crankshaft 360° clockwise.
Follow the same procedure as step 4 to check the rocker
arms indicated by a black arrow in left figure.
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Good

Z7EN0C207

High
pressure
chamber

7ENO392

Air bleeding operation pattern

Opsan throttle valv
grzdu;;uyone ave Close throttle valve

Approx.  \ / """"
3,000 r/min

| ———15 seconds

Idling
operation

Once TFU2058

<Bleeding lash adjuster system:

NOTE

(1) Parking the vehicle on a grade for a long time may
decrease oil in the lash adjuster, causing air to enter
the high pressure chamber when starting the engine.

(2) After parking for many hours, oil may run out from
the oil passage and take time before cil is supplied
to the {ash adjuster, causing air to enter the high
pressure chamber.

(3) Inthe above cases, abnormal noise can be eliminated
by bleeding the lash adjuster system.

Check engine oil and add or change oil if required.

NOTE

(1) If the engine oil level is low, air is sucked from the
oil screen, causing air to enter the oil passage.

(2) If the engine oil level is higher than specification,
oil may be stirred by the crankshaft, causing oil to
be mixed with a large quantity of air.

(3) If oil is deteriorated, air is not easily separated from
oil, increasing the guantity of air contained in oil.

(4) If air mixed with oil enters the high pressure chamber
inside the lash adjuster from the above causes, air
in the high pressure chamber is compressed
excessively while the valve is opened, resulting in
production of abnormal noise at closing of the valve.
This is the same phenomenon as that cbserved when
the valve clearance has become excessive. The lash
adjuster can resume normal function when air entered
the lash adjuster is removed.

Idle the engine for one to three minutes to warm it up.
Repeat the operation pattern, shown in left figure, at no
load to check for abnormal noise. (Normally the abnormal
noise is eliminated after repetition of the operation 10
to 30 times. If, however, no change is observed in the
level of abnormal noise after repeating the operation more
than 30 times, suspect that the abnormal noise is due
to some other factors.)

After elimination of abnormal noise, repeat the operation
shown in left figure five more times.

Run the engine at idle for one to three minutes so as
to make sure that the abnormal noise has been eliminated.
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CRANKSHAFT PULLEY
REMOVAL AND INSTALLATION

Pre-removal Operation Post-installation Operation
o Under Cover Removal e Dnve Belt Tension Adjustment (Refer to P.11-5.)
& Under Cover Installation

177 —=186 Nm

01AEO24E

Removal Steps

1. Drive belt (for alternator and A/C)
2. Drive belt {for power steering ail pump)
4Ap» PpA4 3. Crankshaft pulley

REMOVAL SERVICE POINT

<4Ap CRANKSHAFT PULLEY REMOVAL
INSTALLATION SERVICE POINT

p A4 CRANKSHAFT PULLEY INSTALLATION
Use special tools and install the crankshaft pulley.

MD890767

AO1E003)
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CAMSHAFT
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
e Cylinder Head Assembly Removal and Instaliation
(Refer to P.11-24.)

13 Nm
6
Cam section and
journal section o1X0082
Cylinder headm 5
N\ .
®
— 01W0042
Engine oil
1
L
88 Nm \w/‘
01wW008s
00000859

Removal steps

4Ap PB4y 1. Camshaft sprocket

4B8p pAd 2 Rocker arm and shait assembly
(Intake side)

4Bp- pA4q 3. Rocker arm and shaft assembly

1
2
3
(Exhaust side)
4. Thrust case
5. O-ring
6. Camshaft
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MB9930767 G?
7 \

£/

LA A IR
Plug guide

Rocker shatt spring

Plug guide

REMOVAL SERVICE POINTS
4qAp CAMSHAFT SPROCKET REMOVAL

<«4Bp- ROCKER ARM AND SHAFT ASSEMBLY

REMOVAL

Install the special tools as shown in the illustration so
that the lash adjusters will not fall out.

Loosen the rocker arm and shaft assembly mounting bolt,
and then remove the rocker arm and shaft assembly with
the bolt still attached.

Caution
Never disassemble the rocker arm and shaft
assembly.

INSTALLATION SERVICE POINTS
b AqROCKER ARM AND SHAFT ASSEMBLY

1.

INSTALLATION
Temporarily tighten the rocker shaft with the bolt so that
all rocker arms on the inlet valve side do not push the
valves.
Fit the rocker shaft spring from the above and position
it so that it is at right angles to the plug guide.

NOTE
Install the rocker shaft spring before installing the rocker
arm and rocker arm shaft on the exhaust side.

Tighten the rocker arm and shaft assembly mounting bolt
to the specified torque

Tightening torque: 28 -~ 34 Nm
Remove the special tool for fixing the lash adjuster.

p B4 CAMSHAFT SPROCKET INSTALLATION

Use the special tool in the same way as during the removal
to install the camshaft sprockst.
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CAMSHAFT OIL SEAL
REMOVAL AND INSTALLATION

Pre-removal and Post-installation operation
e Timing Belt Removal and Installation
{Refer to P.11-26.)

Q1NQO42

Engine oil

01W0056
00002773

Removal steps

4Ap PB4 1. Camshaft sprocket
«4Bp- pA4 2. Camshaft oil seals

REMOVAL SERVICE POINTS
4Ap- CAMSHAFT SPROCKET REMOVAL

«4Bp CAMSHAFT OIL SEAL REMOVAL

1. Cut out a portion in the camshaft oil seal lip.
2. Cover the tip of a screwdriver with a cloth and apply
it to the cutout in the oil seal to pry off the oil seal.

Caution
Use care not to damage the camshaft and cylinder head.

Camshaft

30000880
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<Rear bank side>

MDQ98713

A21%p077

<Front bank side>

MD998713

MD891552

Aowoore

ADiwoooe

INSTALLATION SERVICE POINTS
pAqCAMSHAFT OIL SEAL INSTALLATION

Coat engine oil on the whole circumference of the oil seal
lip section.
Using the special tool, press-fit the oil seal.

pBq CAMSHAFT SPROCKET INSTALLATION
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OIL PAN, LOWER
REMOVAL AND INSTALLATION

GROUP 15.)-

12 — On-vehicle Service.)

Pre-removal and Post-instatlation Operation
e Front Exhaust Pipe Removal and Installation (Refer to

e Draining and Filing with Engine Oil (Refer to GROUP

1. Drain plug
2. Drain plug gasket
4Ap pA4 3. Oil pan, lower

I\ Lower oil pan

N

Q1PO045

01AEOQ11N

REMOVAL SERVICE POINT
<«Ap- OIL PAN, LOWER REMOVAL

1. Remove the oil pan, lower installation bolt.
2. Place a wooden block against the oil pan, lower as shown
in the figure and remove by tapping with a hammer.

Caution
The use of an oil pan remover (MD998727) can damage

the aluminium upper oil pan.
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View from above
lower oil pan

View from the bottom of the lower oil pan

INSTALLATION SERVICE POINT
p-A4qOIL PAN, LOWER INSTALLATION

1. Remove sealant from the upper and lower oil pan mating
surfaces.

2. Degrease the sealant-coated surface and the engine
mating surface.

3. Apply the specified sealant around the gasket surface
of oil pan as specitied in illustration.

Specified sealant:
MITSUBISHI GENUINE PART No. MD970389 or
equivalent

NOTE
The sealant should be applied in a continuous bead
approximately 4 mm in diameter.

4. Assemble the lower oil pan to the upper oil pan within
30 minutes after applying the sealant.

5. Tighten the oil pan mounting bolt in the order illustrated
(left).
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OIL PAN, UPPER
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
e Draining and Filling with Engine O1l (Refer to GROUP
12 - On-vehicle Service.)

Oil pan, upper

12-15 Nm

01C0023

O1P 00T
Sealant:
MITSUBISHI GENUINE PART NO.
01P00S4 MD970389 or equivalent

Removal steps

1. Drain plug 6. O-ring

2. Drain plug gasket 7. Oil pan, lower (Refer to P.11-20.)

3. Starter connector 8. Cover

4. Starter 4Ap pA4 S Ol pan, upper

5. Oil gauge and guide
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- Timing belt side REMOVAL SERVICE POINT
5o 6 oo ;ﬂ «Ap- OIL PAN, UPPER REMOVAL
ﬁ - _ 1. Detach the bolt (1) shown at left.
» T " I a 2. Detach all other bolts.

| J |
i —_— |
§ N
\\?15 R B+ oo il M=

Z7ENO564

3. Screw a bolt into bolt hole {A) shown (at both ends) to
remove the oil pan.

Caution
The use of an oil pan remover (MD998727) can damage
the aluminium upper oil pan.

Z7ENOSES

INSTALLATION SERVICE POINT
11 > A4qOIL PAN, UPPER INSTALLATION

1. Remove the sealant from the oil pan and cylinder block

15 maling surfaces.

2. Degrease the sealant-coated surface and the engine
mating surface.

3. Apply specified sealant around the gasket surface of the

148 4 1 5 95

17

18 16 oil pan as shown in the illustration.
3 2 g 10¢ Specified sealant:
= \ 12 MITSUBISHI GENUINE PART No. MD970389 or
4 mm equivalent
diameter fgﬂﬂ NOTE

The sealant should be applied in a continuous bead
approximately 4 mm in diameter.

01E0106 4. |Install the oil pan to the cylinder block within 30 minutes
after applying the sealant.

5. Tighten the oil pan mounting bolts in the order shown
in the illustration at left.

Groove Hole of boit

T Rear oil Caution
)r seal case The bolt holes for bolts 15 and 16 in the illustration
] are cut away on the transmission side, so be careful
Oil pan 1 not to insert these bolts at an angle.
AL - INSPECTION
, ! Transmission side ® Check the oil pan for cracks.

® Check the sealant-coated surface of the oil pan for
damage and deformation.

01L5048
00002796
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CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

¢ Intake Manifold Removal and Installation
(Refer to GROUP 15 — Intake Manifold.)

® Water Hose ‘Pipe Removal (Refer to GROUP 14)

¢ Timing Belt Removal and Installation
(Refer to P.11-26.)

e Front Exhaust Pipe Removal and Instaftation (Refer
to GROUP 15 — Exhaust Pipe and Main Muftler)

Cold engine

K103—113 Nm
6

o1P0OOM1

Removal steps

1. Breather hose 6. Rocker cover gasket

2. Blow-by hose 7. Bracket

3. PVC hose 8. Timing belt cover (rear centre)
4. Spark plug cable 4Ap- pB4 9. Cylinder head

5. Rocker cover p-A4 10. Cylinder head gasket
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MD998051

mark

Z01E0039

Exhaust side

<Front bank>

Rounded side

/ Intake side @Egg’:ne

Cylinder head
bolt washer

01L0472

<Rear bank> - Exhaust side

QL0152

REMOVAL SERVICE POINT
<4Ap- CYLINDER HEAD ASSEMBLY REMOVAL

Using the special tool, after loosening the bolts (in 2 or 3
cycles), remove the cylinder head assembly.

INSTALLATION SERVICE POINTS
»A4CYLINDER HEAD GASKET INSTALLATION

1. Degrease the mounting surface of the cylinder head
gasket.

2. Lay the cylinder head gasket on cylinder block with the
identification mark at front top.

PB4 CYLINDER HEAD ASSEMBLY INSTALLATION

Using the special tool, tighten the bolts in the order shown
in two or three steps.

Caution
Attach the head bolt washer in the direction shown in
the figure.
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TIMING BELT
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
e Crankshaft Pulley Removal and installation (Refer
to P.11-15.)

9 Nm \\’ L ]
8 Nm
[ 3
44 Nm a
7EMNO0862
Removal steps
1. Timing belt front upper cover, rear 12. Idler pulley adjusting bracket
2. Timing belt front upper cover, front 13. Adjusting bolt
3. Timing belt front lower cover 14. Adjusting stud
4. Engine support bracket 15. Crankshaft sprocket
5. Crankshaft angle sensor 16. Sensing blade
4Ap pB 6. Timing beit 17. Crankshaft spacer
p-Ad 7. Auto tensioner 18. Crankshaft key
8. Tensioner puliey 19. Camshaft sprocket bolt
9. Tensioner arm 20. Camshaft sprocket
10. Shaft 21. Bracket
11. Idler pulley 22, Timing belt rear cover
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REMOVAL SERVICE POINT
Camshaft Camshaft AP TIMING BELT REMOVAL

sprocket (RH)  sprocket (LH) 1. Align the timing marks.
. 2. Loosen the centre bolt on the tension pulley to remove
Timing marks the timing belt.

Caution

Make a mark on the back of the timing belt, indicating
the direction of rotation, so it may be reassembled
in the same direction, if it is to be reused.

Timing marks

Crankshaft
sprocket ADTWO03S

INSTALLATION SERVICE POINTS
Plug pAQAUTO TENSIONER INSTALLATION

1. [If the auto tensioner rod is in its fully extended position,
reset it as foliows.
(1) Keep the auto tensioner level and, in that position,
clamp it in the vice with soft jaws.
(2) Push in the rod littte by little with the vice until the
set hole A in the rod is aligned with that B in the
cylinder.

Caution

T~

Soft jaws ADIW0000

1. The auto tensioner must be placed at a right

angle to the pressing surface of press or vice.
2. Push in the rod slowly to prevent the push

__.@_/ A rod from being damaged.
B
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(3) Insert a wire [1.4 mm in diameter] into the set holes.

NOTE
The wire should be as stiff as possible (such as piano
wire, etc.), and should be bent intc the shape of an
“L”.
{4) Unclamp the auto tensioner from the vice.
2. Install the auto tensioner.

Caution
Leave the wire installed in the auto tensioner.

p B TIMING BELT INSTALLATION
1. Align the timing marks of the camshaft sprockets and

g:rg‘;t‘;ﬂ(rear) g;@;?;f‘(,eﬂ) crankshaft sprocket.
Timing Timing 2. Install the timing belt by the following procedure so that
marks Water marks there is no deflection in the timing belt between each
pump sprocket and pulley.

(1) Crankshaft sprocket
(2) Idler pulley

T T
AN

R Tension | Tension A~

..\\ "ﬂ-‘" pulley ‘:!Z

sde | side . W (3) Camshaft sprocket (front side)
YR = W (4) Water pump pulley
/ == (5) Camshaft sprocket (rear side)

Tension (6) Tension puliey

e Caution

Idier The camshaft sprocket (rear side) can turn easily due
- puley to the spring force applied, so be careful not to get
your fingers caught.

3. Turn the camshaft sprocket (right side) anti-clockwise until
the tension side of the timing belt is firmly stretched,

Crankshaft and then check again that all timing marks are aligned.

sprocket BOTWO038

4. Use the special tool to push the tension pulley into the

\) (DY__) 7 timing belt, and then temporarily tighten the centre bolt.
Q)
A/~
%MDQQBTST
A Yoriwoons

anti-clockwise and then turn it again clockwise until the

//_- 5. Use the special tool to turn the crankshaft 1/4 of a turn
€ timing marks are aligned.

MDg998768
| AO1L5045




ENGINE <6G7> — Timing Belt 11-29

Centre bolt
Pin hole

MD998767 . Tensioner
pulley

AO1WDOS)

98-196 N
>
!\
@) o
B
GEN1033

6. Loosen the centre bolt on the tensioner pulley. Using
the special tool and torque wrench, apply tensioning
torque to the timing belt and, at the same time, tighten
the centre bolt to specification.

Reference value:
4.4 Nm (Timing belt tensioning torque)
Caution
When tightening the centre bolt, make sure that the
tensioner pulley is not rotated together.

7. Remove the setting pin that has been inserted into the
auto tensioner.

8. Turn the crankshaft two turns clockwise to align the timing
marks.

9. Leave everything in this condition for five minutes or more,
and then check that the protrusion of the auto tensioner
push rod is within the range of the standard value.
Standard value (A): 3.8 - 5.0 mm

10. If the protrusion is out of specification, repeat steps (5)
to (9).

11. Check again that timing marks on all sprockets are aligned
properly.

INSPECTION

AUTO TENSIONER

1.

Hold the auto tensioner by hand and measure contraction
(A) when pressing the tip of the rod on a steel (cylinder
block; etc.) with a force of 98-196 N.

Standard value (A): 1 mm
It not within the standard value, replace the auto tensioner.
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CRANKSHAFT FRONT OIL SEAL

REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
e Timing Belt Removal and Installation
(Refer to P11-26.)

Adjustment
e Engine Adjustment — Ignition Timing Check

Removal Steps

1. Crankshaft sprocket
2. Crank angle sensor
3. Crankshaft sensing blade

Screw-
driver

QIMO0I2

Crankshaft
00000880

MD998717

M
oty
v

Crankshaft

ZJEN276

01AEO013N

4. Crankshaft spacer
5. Key
«4Ap PpAd B. Crankshaft front oil seal

REMOVAL SERVICE POINT
Ap- OIL SEAL REMOVAL

1. Cut out a portion in the crankshaft oil seal lip.
2. Cover the tip of a screwdriver with a cloth and apply
it to the cutout in the oil seal to pry off the oil seal.

Caution
Take care not to damage the crankshaft and oil pump
case.

INSTALLATION SERVICE POINT
p-AqOIL SEAL INSTALLATION

Using the special tool, knock the oil seal into the oil pump
case.

NOTE
Knock it in until it is flush with the surface.
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CRANKSHAFT REAR OIL SEAL
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

¢ Transmission Removal and Installation
(Refer to GROUP 22 - Manual Transmission or
GROUP 23 - Automatic Transmission.)

B

75 Nm
4

o
N\

N

11 Nm

01AEO10N

Removal Steps

4Ap- pBo 1. Adaptor plate
4Ap pBd 2. Drive plate
3. Rear plate
4, Qil seal case

«4Bp pA4 5. Oil seal

REMOVAL SERVICE POINTS
<«Ap- ADAPTOR PLATE/DRIVE PLATE REMOVAL

Use the special tool to secure the drive plate, and remove
the bolt.

MDo98781

7ENQ856
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«4B) OlL SEAL REMOVAL

1. Cut out a portion in the crankshaft oil seal lip.
2. Cover the tip of a screwdriver with a cloth and apply
it to the cutout in the oil seal to pry off the oil seal.

Caution
Take care not to damage the crankshaft and oil seal
case.

©1M0032

Crankshaft

[slelelele}-T:10]

INSTALLATION SERVICE POINTS
pA4qOIL SEAL INSTALLATION

Using the special tool, press-fit a new crankshaft rear oil
seal into the oil seal case.

p B4 DRIVE PLATE/ADAPTOR PLATE INSTALLATION

Use the special tool to secure the drive plate, and tighten
the bolts.
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ENGINE ASSEMBLY
REMOVAL AND INSTALLATION

Pre-removal Operation

Hood Removal (Refer 1o GROUP 42 Hood.)

Air Cleaner Removal (Refer to GROUP 15)
Drainage of Coolant (Refer to GROUP 14.)
Radiator Removal (Refer to GROUP 14)

Fuel Flow Prevention (Refer to GROUP 13A -
OCn-vehicle Service.)

Drainage of Power Steering Fluid (Refer to GROUP
37A - On-vehicle Service.}

Front Exhaust Pipe (Refer to GROUP 15))
Washer Tank Removal (Refer to GROUP 51))
Transmission Assembly Removal (Refer to GROUP
22 or 23.)

Post-installation Operation

¢ Transmission Installation (Refer to GROUP 23.)

¢ Washer Tank Installation (Refer to GROUP 51))

® Front Exhaust Pipe Installaton (Refer to GROUP
15.)

e Filling with Power Steering Fluid (Refer to GROUP
37A — On-vehicle Service.)

e Radiator Installation (Refer to GROUP 14)

e Filling with Coolant (Referto GROUP 14 - On-vehicle
Service.)

e Air Cleaner Installation (Refer to GROUP 15)

e Accelerater Cable Adjustment (Refer to GROUR 17.)

* Hood Installation (Refer to GROUP 42.)

Removal Steps

. Alternator connector

. Water temperature connector

. Water temperature gauge connector
. Injector harness connector

. Condenser connector

. Distributor connector

. ISC servo connector

. TPS connector

. Crank angle sensor connector

10. Drive belt (for alternator and A/C)
11. Drive belt (for power steering)

12. Connection of the accelerator cable

OCO~NOUNAWN =

15

QINOI8S
Engine oil

98-118 Nm 01PQOST

13. Connection of brake booster vacuum
hose

14. Connection of fuel return hose

15. Connection of fuel high pressure hose

16. Connection of the purge hose

17. Connection of heater hose

4Ap 18. A/C compressor
«4Bp 19. Engine mount
p B 20. Pressure hose
4Ap- 21. Power steering oil pump

4Cp- Pp-AH 22. Engine assembly
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MZ203827
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13£0031

REMOVAL SERVICE POINTS

4Ap A/C COMPRESSOR/POWER STEERING OIL
PUMP REMOVAL

Remove the oil pump and air conditioning compressor (with
the hose attached).

NOTE

Suspend the removed compressor and oil pump (by using
wire or similar material) at a place where no damage will
be caused during removal/installation of the engine assembly.

«Bp- ENGINE MOUNT REMOVAL

1. Place a garage jack against the engine ocil pan through
a square bar so that the weight of the engine is not placed
on the engine mount.

2. Remove the Special Tool (used during removal of the
transmission assembly).

3. Hold the engine assembly with a chain block.

4. Detach the engine mount.

«Cp ENGINE ASSEMBLY REMOVAL

1. Check that all cables, hoses, harness connectors, etc.
are disconnected from the engine.

2. Lift the chain block slowly to remove the engine assembly
upward from the engine compartment.

INSTALLATION SERVICE POINTS
p-Aq ENGINE ASSEMBLY INSTALLATION

Install the engine assembly. When doing so, check carefully
that all pipes and hoses are connected, and that none are
twisted, damaged, etc.

p-B4PRESSURE HOSE INSTALLATION
1. Apply a small amount of new engine oil to the O-ring.



12-1

ENGINE
LUBRICATION

CONTENTS
GENERAL INFORMATION ................ 2 ON-VEHICLE SERVICE .................. 3
LUBRICANTS oo 3 Eng!ne O?I Inspection . ..................... 3
Engine Oil Replacement ................... 3
SPECIAL TOOL ..........ccciiivnnnnn.. 3 Oil Filter Replacement ..................... 4



12-2

ENGINE LUBRICATION - General Information

GENERAL INFORMATION

The lubrication method is a fully force-fed, full flow
filtration type. The oil pump is a trochoid type which
is directly mounted to the crankshatft.

ENGINE OILS

Heaith Warning

Prolonged and repeated contact with mineral oil
will result in the removal of natural fats from the
skin, leading to dryness, irritation and dermatitis.
In addition, used engine cil contains potentially

Recommended Precautions

The most effective precaution is to adapt working
practices which prevent, as far as practicable, the
risk of skin contact with mineral oils, for example
by using enclosed systems for handling used engine
oil and by degreasing components, where
practicable, before handling them.

Other precautions:

® Avoid prolonged and repeated contact with oils,
particularly used engine oils.

& Woear protective clothing, including impervious
gloves where practicable.

e Avoid contaminating clothes,
underpants, with oil.

e Do not put oily rags in pockets, the use of
overalls without pockets will avoid this.

e Do not wear heavily soiled clothing and
oil-impregnated foot-wear. Overalls must be
cleaned regularly and kept separate from
personal clothing.

particularly

harmful contaminants which may cause skin cancer.
Adequate means of skin protection and washing
facilities must be provided.

® Where there is a risk of eye contact, eye
protection should be worn, for example,
chemical goggles or face shields; in addition
an eye wash facility should be improved.

® Obtain First Aid treatment immediately for open
cuts and wounds.

¢ Wash regularly with soap and water to ensure
all oil is removed, especially before meals (skin
cleansers and nail brushes will help). After
cleaning, the application of preparations
containing lanolin to replace the natural skin
oils is advised.

® Do not use petrol, kerosene, diesel fuel, gas
oil, thinners or solvents for cleaning skin.

e Use barrier creams, applying them before each
work period, to help the removal of oil from
the skin after work.

® |f skin disorders develop, obtain medical advice
without delay.
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LUBRICANTS
ltems Engine oil (API ciassification) Quantity (litres)
Qil filter Except China: SE or higher 0.3

China: SC or higher

Total quantity 4.3
SPECIAL TOOLS
Tool | Number Name Use
N ' MB991396 1 Oil filter wrench Removal and installation of engine oil filter
: 1
] |
|

ON-VEHICLE SERVICE

ENGINE OIL INSPECTION

1. Pull out the level gauge slowly and check that the oil
level is in the illustrated range.

2. Check that the oil is not excessively dirty, that there is
no coolant or gasotine mixed in, and that is has sufficient
viscosity.

Good
Z 7EN0207

/ﬁ Drain plug —

DOTED18A

ENGINE OIL REPLACEMENT

1.

2.
3.

Start the engine and allow it to warm up until the
temperature of the coolant reaches 80°C to 90°C.
Remove the engine oil filler cap.

Remove the drain plug to drain oil.

Caution
Use care as oil could be hot.

Install a new drain plug O-ring, and then tighten the drain
plug to the specified torque.
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5.

Refill with specified quantity of oil.
Specified Engine Oil (API classification):
Except China: SE or higher
China: SC or higher
Total quantity (Includes volume inside oil filter): 4.3¢

Install the engine oil filler cap.
Check ail level.

OIL FILTER REPLACEMENT

1.

2.
3.

N o 0

Start the engine and allow it to warm up until the engine
temperature of the coolant reaches 80°C to 90°C.
Remove the engine oil filler cap.

Remove the drain plug to drain oil.

Caution
Use care as oil could be hot.

Use the Special Tool MB991396 (or equivalent) to remove
the engine oil filter from the underside of the vehicle.
Clean the filter bracket side mounting surfaces.

Apply a small amount of engine oil to the O-ring of the
new oil filter.
Install the engine oil filter.

NOTE
Tightening torque: 14Nm

Install the drain plug and refill engine oil. (Refer to Engine
Oil Replacement P.12-3).

Race the engine 2-3 times, and check to be sure there
are no engine oil leaks from the installation section of
the filter.
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MULTIPOINT FUEL INJECTION (MPI)

GENERAL INFORMATION

The Multipoint Fuel Injection System consists
of sensors which detect the engine conditions,
the Engine-ECU which controls the system
based on signals from these sensors, and
actuators which operate under the control of
the Engine-ECU.

FUEL INJECTION CONTROL

The injector drive times and injector timing are
controlled so that the optimum air/fuel mixture
is supplied to the engine to correspond to the
continually-changing engine operation condi-
tions.

A single injector is mounted at the intake port
of each cylinder. Fuel is sent under pressure
from the fuel tank by the fuel pump, with the
pressure being regulated by the fuel pressure
regulator. The fuel thus regulated is distributed
to each of the injectors.

Fuel injection is normally carried out once for
each cylinder for every two rotations of the
crankshaft. The firing order is 1-2-3-4-5-6. The

IDLE AIR CONTROL

The idle speed is kept at the optimum speed
by controlling the amount of air that bypasses
the throttle valive in accordance with changes
in idling conditions and engine load during id-
ling.

The Engine-ECU drives the idle air control (ISC)
motor to keep the engine running at the pre-set
idle target speed in accordance with the engine

IGNITION TIMING CONTROL

The ignition power transistor located in the igni-
tion primary circuit turns ON and OFF to control
the primary current flow to the ignition coil.
This controls the ignition timing in order to pro-
vide the optimum ignition timing with respect

The Engine-ECU carries out activities such as
fuel injection control, idle speed control and
ignition timing control.

In addition, the Engine-ECU is equipped with
several diagnosis modes which simplify trouble-
shooting when a problem develops.

Engine-ECU provides a richer air/fuel mixiure
by carrying out “open-loop” control when the
engine is cold or operating under high load
conditions in order to maintain engine perform-
ance.

In addition, when the engine is warm or operat-
ing under normal conditions, the Engine-ECU
controls the air/fuel mixture by using the oxygen
sensor signal to carry out “closed-loop” control
in order to obtain the theoretical air/fuel mixture
ratio that provides the maximum cleaning per-
formance from the three way catalyst <if
equipped>.

coolant temperature and air conditioner load.
In addition, when the air conditioning switch
is turned off and on while the engine is idling,
the ISC motor operates to adjust the throttle
valve bypass air amount in accordance with
the engine load conditions in order to avoid
fluctuations in the engine speed.

to the engine operating conditions. The ignition
timing is determined by the Engine-ECU from
the engine speed, intake air volume, engine
coolant temperature and atmospheric pressure.
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13A-3

SELF DIAGNOSIS FUNCTION
® When an abnormality is detected in one

of the sensors or actuators related to emis-
sion control, the engine warning lamp
(check engine lamp) illuminates as a warn-
ing to the driver.

When an abnormality is detected in one
of the sensors or actuators, a diagnosis

OTHER CONTROL FUNCTIONS

1.

Fuel Pump Control

Turns the fuel pump relay ON so that current
is supplied to the fuel pump while the engine
is cranking or running.

A/C Compressor Clutch Relay Control
Turns the compressor clutch of the A/C
ON and OFF.

Fan Relay Control

The radiator fan and condenser fan speeds
are controlled in response to the engine
coolant temperature and vehicle speed.

code corresponding to the abnormality is
output.

The RAM data inside the Engine-ECU that
is related to the sensors and actuators can
be read by means of the MUT-IL

In addition, the actuators can be controlled
under certain circumstances.

Evaporative Emission Purge Control
(Refer to GROUP 17.)

EGR Control

(Refer to GROUP 17.)
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GENERAL SPECIFICATIONS

ftems Specifications
Throttle Throttle bore mm 65
body
Throttle position sensor Variable resistor type
Idle air control motor Stepper motor type [Stepper motor type by-
ggss air control system with the air volume limit-
Closed throttle position switch Rotary contact type, within throttle position sen-
sor
Sensors Air flow sensor Karman vortex type
Barometric pressure sensor Semiconductor type
Intake air temperature sensor Thermi;tor type
Engine coolant temperature sensor Thermistor type
Oxygen sensor <vehicles with catalytic con- Zirconia type
verter>
Vehicle speed sensor Electromagnetic resistance element type
inhibitor switch Contact switch type
Camshaft position sensor Hall element type
Crankshaft angle sensor Hall element type
Power steering pressure switch Contact switch type
Actuators Multipoint fuel injection control relay Contact switch type
Fuel pump relay Contact switch type
Injector type and number Electromagnetic type, 6
Injector identification mark CDH210
EGR control solenoid valve ON/OFF type solenoid valve
Purgse control solenoid valve ON/OFF type solenoid valve
Fuel Regulator pressure kPa 329
pressure re-
gulator
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MULTIPOINT FUEL INJECTION (MP!) SYSTEM DIAGRAM

%1 Oxygen sensor <vehicles with catalytic converter>

*x2 Air flow sensor

*3 Intake air temperature sensor

x4 Throttle position sensor

*5 Idle position switch

»& Camshaft position sensor

*x7 Crankshaft angle sensor

*8 Barometric pressure sensor

*9 Engine coolant temperature sensor

Power supply

Vehicle speed sensor

A/C switch

Inhibrtor switch

Power steening pressure switch
Ignition switch-ST

Ignition switch-1G

—=>| Engine-ECYU [=> | #1 Injector
e Variable resistor <vehicles without catalytic converter>

#2 Idle ar control motor

%3 Evaporative emission purge solenod
«4 EGR solenoid

o Fuel pump relay
* Multipoint fuel injection (MPI1} relay '
& A/C compressor clutch relay \
¢ Engmne warning lamp (check engine lamp) |
o Diagnosis output

® lIgnition cotl, igniion power transistor

Intake air temperature
%2 \dle aircontrol sensor
motor Air flow sensor

*3 / (with barometric pressure
sensor

T;’g:A“" < <]

\Throttle Air inlet
position sensor|| *8 *2

{with idle
*4— Ch position
EGR solenoid switch)

Evaporative emissicn canister

Evaporative

emission «+— From fuel tank

Engine coolant
temperature

$6Nsor *1

purge
solenoid

Oxygen sensor *6 Camshaft position sensor

% Distributor

Catalytic converter

Crankshaft angle sensor

TFU1983
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MPI — Service Specifications/Sealant

SERVICE SPECIFICATIONS

ltems Standard value
Basic ignition timing 5° BTDC = 3° at curb idle
Curb idle speed r/min 700 = 100
Idle speed when A/C is ON r/min 900 in Neutral
Basic idle speed r/min 700+ 50
Throttle position sensor adjusting voltage mV 400-1000
Throttle position sensor resistance k2 3.5-6.5
Intake air temperature sensor resistance k2 20°C 2.3-3.0
80°C 0.30-0.42
Engine coolant temperature sensor resistance kQ 20°C 21-2.7
80°C 0.26-0.36
Oxygen sensor output voltage V 0.6-1.0
Fuel pressure kPa Vacuum hose disconnected 330-350 at curb idle
Vacuum hose connected Approx. 270 at curb idle
Injector cail resistance Q2 13—-16 [at 20°C]

SEALANT

Item

Specified sealant

Engine coolant temperature sensor threaded portion 3M Nut Locking Part No. 4171 or equivalent
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SPECIAL TOOLS

(6 pin, square)

Tool Number Name Use
MB991223 Harness set ® Fuel gauge simple inspection
A A: MB991219 A: Test harness Measurement of terminal voltage
B: MB931220 B: LED harness A: Connector pin contact pressure
C: MB991221 C: LED harness adaptor | inspection
D: MB991222 D: Probe B, C: Power circuit inspection
MB3s1218 D. Commercial tester connection
B
MB991220
D=
MB991221
D
S
MBg91222
MBRB91223
MB991502 MUT-II e Reading diagnosis codes
e MPI system inspection
ROM pack
MB991348 Test harness set ¢ Adjustment of throttle position
switch, throttle position sensor
® Inspection using an analyser
MB991529 Diagnosis code check Checking the diagnosis codes.
harness
I\_/|D998463 Test harness e Inspection of ISC servo moter

® [nspection using an analyser




13A-8

MPI — Special Tools

Too! Number Name Use

MD991223 Test harness ® Inspection of oxygen sensor

.:‘f'y’o_ ® Inspection using an analyser
MD998478 Test harness Inspection using an analyser

ﬁ (3 pin, triangle)
x MD998709 Adaptor hose Measurement of fuel pressure
MD998742 Hose adaptor
MD9S8706 Injector test set Checking the spray condition of in-
jectors

MD991607 Injector test harness
MDSg8741 Injector test adaptor
MB991608 Clip
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TROUBLESHOOTING

DIAGNOSIS TROUBLESHOOTING FLOW
Refer to GROUP 00 - How to Use Troubleshooting/Inspection Service Points.

Engine warning lamp {check engine lamp)

DIAGNOSIS FUNCTION
ENGINE WARNING LAMP (CHECK ENGINE LAMP)

If an abnormality occurs in any of the following items relating
to the Multipoint Fuel injection (MPI) system, the engine warn-
ing lamp will illuminate.

If the lamp remains illuminated or if the lamp illuminates when
the engine is running, check the diagnosis code output.

Engine warning lamp inspection items
Engine-ECU

Oxygen sensor

Air flow sensor

Intake air temperature sensor

| Throttle po_sitio_n"sensor

Engine coolant temperature sensor

Crankshaft angle sensor

Camshaft position sensor

Barometric pressure sensor

Injector

ignition coil, power transistor

Caution

Engine warning lamp wili come on even when ignition
timing check is performed. Therefore, it is not abnormal
that the lamp comes on at the time of ignition timing
check.
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METHOD OF READING AND ERASING DIAGNOSIS
CODES

Refer to GROUP 00 - How to Use Troubleshooting/Inspection
Service Points.

DIAGNOSIS USING DIAGNOSIS 2 MODE

1. Switch the diagnosis mode of the engine control unit to
DIAGNOSIS 2 mode using the MUT-IL.

2. Carry out a road test.

3. Take a reading of the diagnosis code and repair the prob-
lem location.

4. Turn the ignition switch to OFF and then back to ON again.

NOTE

By turning the ignition switch to OFF, the ENGINE-ECU will

switch the diagnosis mode from DIAGNOSIS 2 mode to
DIAGNOSIS 1 mode.

5. Erase the diagnosis codes.

INSPECTION USING MUT-II DATA LIST AND ACTUATOR
TESTING

1. Carry out inspection by means of the data list and the
actuator test function.
if there is an abnormality, check and repair the chassis har-
nesses and components.
2. After repairing, re-check using the MUT-II and check that
the abnormal input and output have returned to normal as
a result of the repairs.
Erase the diagnosis code memory.
Remove the MUT-11.
Start the engine again and carry out a road test to confirm
that the problem has disappeared. '

apow
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FAIL-SAFE FUNCTION REFERENCE TABLE

When the main sensor malfunctions are detected by the diagnosis function, the vehicle is controlled by means
of the pre-set control logic to maintain safe conditions for driving.

Maifunctioning item

Air flow sensor

sensor

Control contents during malfunction

1. Uses the throttle position sensor s:fgnélﬁ;n-d-éﬁ"gi—né speed signal (crahkshaﬂ angle
sensor signal) for basic injector drive time and basic ignition timing from the pre-set
mapping.

2. Fixes the I1SC servo in the appointed position so idle air control is not performed.

Controls as if the intake air temperature is 25°C.

Throttle position
sensor (TPS)

Engine coolant
temperature sensor

No increase in fuel injection amount during acceleration due to the unreliable throttle posi-
tion sensor signal.

Controls as if the ehéiﬁé coolant temperét_fjr_é"is 80°C.

Camshaft position
sensor

Injects fuel simultaneously into all cylinders. {After the ignition switch is turned to ON, No. 1
cylinder top dead centre is not detected at all.)

Barometric pressure
sensor

Controls as if the barometric pressure is 101 kPa (sea level).

Oxygen sensor

Airffuel ratio closed loop control is not performed

Communication line
with transmission
control module

No ignition timing retard {overall engine-transmission control) achieved when transmis-
sion speeds are changed.

INSPECTION CHART FOR DIAGNOSIS

Code No. Diagnosis ltem Reference Page
11 Oxygen sensor system <vehicles with catalytic converter> 13A-12
12 Air flow sensor system 13A-13
13 Intake air temperature sensor system 13A-14
14 | Throtte position sensor system - J1sas
21 Engine coolant temperature sensor system 13A-16
22 Crankshaft angle sensor system 13A-17
23 Camshaft position sensor system ) 13A-18
24 Vehicle speed sensor system 13A-19
25 Barometric pressure sensor system 7 13A-E0
41 Injector system 13A-21
44,52, 53 | Ignition ¢oil and power transistor unit system 13A-22
61 Communication with A/T-ECU system <A/T> 13A-23
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Code No. 11 Oxygen sensor system

Probable cause

Range of Check

¢ 3 minutes have passed after engine was started.
Engine coolant temperature is approx. 80°C or more.

.
e Intake air temperature 1s 20-50°C.
.

Engine speed is approx 2,000-3,000 r/min.

e Vehicle 1s moving at’constant speed on a flat, level road surface

Set condiions

& The oxygen sensor output voltage 1s around 0.6 V for 30 seconds {does not cross 0.6 V for

30 seconds).

#® When the range of check operations given above which accompany starting of the engine are
carned out four times in succession, a problem s detected after each aperaton

* Malfunction of the oxygen sensor

e Improper connector contact, open circut or
short-circuited harness wire

¢ Malfunction of the Engine-ECU

Checkthe oxygen sensor (Referto P 13A-88).

NG

= Replace

lNG

Measure at the oxygen sensor connector
B-107.
¢ Disconnect the connector, and measure at
the hamess side.
(1) Voltage between 3 and earth
Ignition switch: ON
OK: System voltage
(2) Continuity between 2 and earth.
OK: Continuity
(3) Continuity between 4 and earth.
OK: Continuity

1. NG

2. NG

Check the harness wire between the oxygen
sensor and the control relay connector and
repair if necessary.

3. NG

Check the following connectors B-107,
B-111 <M/T>, B-109 <A/T>

NG

——— > Repair

lOK

OK

Check the following connectors, B-107,
B109 <A/T> B-111 <M/T>

NG

————— Repair

oK

Check the trouble symptom.

lNG

Check the hamess wire between the
Engine-ECU 76 and the oxygen sensor
connector terminal 1.

NG

— Repair

lOK

Replace the Engine-ECLU.

Check trouble symptom.

lNG

Check the hamess wire between the
Engine-ECUandthe oxygen sensor connector.

NG

— Repair

lOK

Replace the Engine-ECU.

—=1 Check the harness wire between the oxygen

sensor and earth and repair if necessary.
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Code No. 12 Air flow sensor system

Probable cause

Range of Check

e Engine speed is 500 r/min or more

Set conditions

e Sensor output frequency 1s 3 Mz or less for 4 seconds.

e Malfunction of the air flow sensor

® |mproper connector contact, open circuit or
short-circuited harness wire

e Malfunction of the Engine-ECU

Measursatthe airflow sensor connactor 1.NG Check the air flow sensor circuit.
¢ Connect the connector. (Use the (Refer to P13A-57, INSPECTION
test harness: MB391348) PROCEDURE 46 )
(1) Voltage between 3 and earth
{Engine: Idling)
OK: 2.2-3.2 volts. 2 NG NG
(2) Voltage between 7 and earth Measure atthe Engine-ECU connectors —“'ﬁ:heckthe following connector B-108 I
OK: 0-1V (Engine: |dling) B-108
6=9 V 3,000 r/min e Connect the connector. oK NG
s Voltage between 19 and earth
OK {Ignition switch: ON)
OK: 6-9 volts.
Aeplace the Engine-ECU I oK Repair
. NG .
| Checkthe followingconnector. B-108 |—-—-"~* Repair
OK
] 1
| Check the trouble symptom. | l Check the trouble symptom. I
NG | NG
1

l Replace the Engine-ECU. | l Replace the air low sensor. I
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Code No. 13 Intake air temperature sensor system

Probable cause

or

or more) for 4 seconds.

¢ Sensor output voltage is 0.2 V or more (corresponding to an intake air temperature of -126°C

Range of Check ¢ Malfunction of the intake air temperature
& |gnition switch: ON sensor
e Excluding 60 seconds after the ignition is turned to ON or immediately after the engine starts, |® Improper connector contact, open circuit or
Set conditions short-circuited harness wire of the intake air
& Sensor output voltage is 4.6 V or moare (corresponding to an intake air temperature of -45°C temperature sensor circuit

or less) for 4 seconds. .

Malfunction of the Engine-ECU

Checktheintake airtemperature sensor. (Refer
to P.13A-86).

OK

Measure at the air flow sensor connector.
& Disconnect the connector, and measure at
the harness side,
(1) Voltage between 6 and earth.
(Ignition switch: ON)
OK: 4.5-49 Volts.
{(2) Continuity between 5 and earth.
OK: Continuity

OK

/

l Check the trouble symptom.

lNG

I Replace the Engine-ECU.

NG
— Replace
1.NG » CheckthefollowingconnectorB-111 <M/T>, NG Repalr
B-109 <A/T>
l OK
I Check trouble symptom.
2.NG l NG
- NG .
Check the harness wire between the ————» Repair
Engine-ECU and the intake air temperature
| sensor connector.
l oK
] I Replace the Engine-ECU.

Checkthefollowing connectorB-111 <M/T>,
B-109 <A/ T>

lOK

Check the bharness wire between the
Engine-ECU and the intake air temperature
sensor connector.
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13A-15

Code No. 14 Throttle position sensor system

Probable cause

Range of Check
& Ignition switch: ON

e Excluding 60 seconds after the ignition is turned to ON or immediately after the engine starts. |

Set conditions

® When the idle position Switch is ON, the sensor output voltage is 2 Volts or more for 4

seconds
or

¢ Sensor output voltage is 0.2 V or less for 4 seconds.,

maladjustment

e Maifunction of the throttie sensor or

Improper connector contact, open circuit or
short-circuited harness wire of the intake air
temperature sensor circuit

o Malfunction of the Engine-ECU

MUT-I1 SERVICE DATA NG
26 idle position switch system
OK: With the throttle valve at the idle
position: ON
With the throttle valve slightly open:
OFF
l 0K
NG

Check the throttle position sensor. (Refer to
P.13A-87).

——— Replace

OK
Y

Measure at the throttle position sensor
connector.
® Disconnect the connector, and measure at
the harness side.
e \Voltage between 4 and earth.
Ignition switch: ON
OK: 4.8-5.2 Volts.
e Continuity between 1 and earth.
OK: Continuity

NG

Check the idle position switch system, (Referto
P.13A-42, INSPECTION PROCEDURE 25.

lOK

Check the harness wire between the
Engine-ECU and the throttle position sensor
connector.

Check the following connectors B-111
<M/T>, B-109 <A/T>

NG

—" Repalr

lOK

Check trouble symptom.

i

lNG

Check the harness wire between the
Engine-ECU and the throttle position sensor
connector.

NG

[ Repair

¥ OK

Replace the Engine-ECU.
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Code No. 21 Engine coolant temperature sensor system

Probable cause

Range of Check

¢ Ignition switch: ON .

e Excluding 60 seconds after the ignition is turned to ON or immediately after the engine starts.

Set conditions

# Sensor output voltage is 4.6 V or more (corresponding to an engine coolant temperature of
-45°C or less) for 4 seconds

or

e Sensor output voltage is 0.1 V or more (corresponding to an engine coolant temperature of
140°C or more) for 4 seconds

Range of Check

¢ Ignition switch. ON

¢ Engine speed Is approx. 50 r/min or more

Set conditions

¢ Sensor output voltage increases from 1.6 V or less {corresponding to an engine coolant
temperature of -40°C or less} to 1 6 V or more {corresponding to an engine coolant
temperature of -40°C or less)

# After this, the sensor cutput voitage is 1 8 V or more for 5 minutes.

& Malfunction of the engine coolant
temperature sensor

® |mproper connector contact, open circuit or
shont-circuited hamess wire of the intake air
temperature sensor circuit

& Malfunction of the Engine-ECU sensor

. NG
Check the engine coolant temperature sensor | -~ -—--—m Replace

{Refer to P.13A-86).

OK

NG

Measure at the engine coolant temperature
sensor connector A-91.

Y

Check the following connectors
B-111 <M/T>, B-109 <A/T>

NG

————" Repair

® Disconnect the connector, and measure at
the harness side.

OK

® Voltage between 1 and earth.
(Ignition switch: ON)

Check trouble symptom. ]

OK: 4.5-4.9 Volts.
e Continuity between 2 and earth.
QK: Continuity

NG

Check

the hamess wire between the

NG

————— Repair
1 OK Engine-ECU and the engine coolant
NG . temperature sensor connector.

LCheck the following connector. A-91 '—"'—’ Repair ‘ oK

l OK

Replace the Engine-ECU. ]

[ Check trouble symptom. J

l NG

| Replace the Engine-ECU. I
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13A-17

Code No. 22 Crankshaft angle sensor system

Probable cause

Range of Check
® Engine is cranking.
Set conditions

e Sensor output voltage does not change for 4 seconds {no pulse signal input).

angle sensor circuit.

e Malfunction of the crankshatft angle sensor
® Improper connector contact, open circuit or
short-circuited harness wire of the crankshaft

o Malfunction of the Engine-ECU

Measure at the crankshaft angle sensor

connector A-58

o Connect the connector. (Use the test
harness: MB991348)

o Voltage between 2 and earth (Engine:
cranking)
OK: 0.4-40V

® Voltage between 2 and earth (Engine:
idiing)

OK: 1525V

OK

NG
1

Measure at the crankshaft angle sensor

connector A-58.

¢ Disconnect the connector, and measure at
the harness side.

=J| Replace the Engine-ECU.

Check the harness wire between the crank
shaft angle sensor and the control relay

2. NG

»| connector and repair if necessary.

Y

(1) Voltage between 3 and earth.
{ignition switch: ON)
OK: System voitage

{2) Voltage between 2 and earth.
(Ignition switch: ON)
OK: 4852V

(3) Continuity between 1 and earth.

3.NG

OK: Continuity

lOK

Check the following connectors, A-92 and |
B-109

OK

Y

[ check the trouble symptom. |

lOK

| Replace the crankshatft angle sensor ]

NG

Repair

Check the following connectors A-58, A-92,
B-109 <A/T>, B-111 <M/T>

NG

———-——=- Repalir

lOK

Check trouble symptom.

lNG

Check the harness wire between the
Engine-ECU and the crankshaft angle sensor
connector.

NG

| Repair

lNG

Replace the Engine-ECU.

Check the harness wire between the crank

| shaft angle sensor and earth and repair if

necessary.
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MPI - Troubleshooting

Code No. 23 Camshaft position sensor system

Probable cause

Range of Check
e Ignition Switch: ON
e Engine speed is approx. 50 r/min or more.

e Malfunction of the crankshaft angle sensor
* Improper connector contact, open circuit or

short-circuited harness wire of the camshaft

Set conditions

e Sensor output voltage does not change for 4 seconds (no pulse signal input). .

position sensor ¢ircuit,
Maifunction of the Engine-ECU

Measure at the distributor connector A-82
e Connect the connactor (Use the test
harness MB991348)
e Voltage between 5 and earth
(Engine: cranking)
OK: 0.4-3.0V
e \oltage betwsen 5 and sarth

(Engine idling)
l NG

OK: 0.5-20V

Measure at the distnbutor connector A-82

¢ Disconnect the connector, and measure at
the hamess side.

(1) Voltage between 6 and earth.
{Ignition switch: ON)
OK: System voltage

(2) Voltage between 5 and earth.
(Ignition switch: ON)
OK: 4.8-5.2V

(3) Continuity between 7 and earth.
OK: Continuity

OK

1.NG

—————4=| Regplace the Engine-ECU

2. NG

——-

Checkthe harness wire betweenthe distributor
and the control relay connector and repair if
necessary

3. NG

Check the following connectors A-82, B-109

<AfT>, B-111 <M/T>

NG

—————= Repair

OK

OK
J

i Check the trouble symptom.

lOK

I Replace the distributor

Check trouble symptom.

lNG

Check the hamess wire between
Engine-ECU and the distributor connector.

the

NG

[—————— Repair

lNG

Replace the Engine-ECU.

Checkthe harness wire betweenths crankshaft
angle sensor and earth and repair if necessary.
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Code No. 24 Vehicle speed sensor system

Probable cause

starts.
o |dle position switch: OFF
® Engine speed is approx. 30 r/min or more.
® Driving under high engine load.
Set conditions

Range of Check * Malfunction of the vehicle speed sensor
® Ignition Switch; ON ® |mproper connecter contact, open circuit or
& Excluding 60 seconds after the ignition switch is turned to ON or immediately after the engine short-circuited harness wire of the vehicle

¢ Sensor output voltage does not change for 4 seconds {no pulse signal input).

speed sensor circuit.
e Malfunchion of the Engine-ECU

@es the speedometer operate normaily?

Yes
i

Measure at the speed sensor connector A-88
& Disconnact the connector, and measure at
the harness side.
(1) Voltage between 3 and earth.
(Ignition switch: ON)
OK: 4.8-5.2 Volts,
(2) Continuity between 2 and earth.
OK: Continuity

Check the vehicle speed sensor circuit. (Refer
to Group 54 - Combination Meter).

2. NG

Check the hamess wire between the
Engine-ECU and the vehicle speed sensor
connector, and repair if necessary

lOK

LCheck the following connector. C-25

lOK

LCheck trouble symptom.

lNG

[ Replace the Engine-ECU.

NG

I———-— Repair

Check the harness wire between the vehicle
speed sensor and earth, and repair if
necessary.




13A-20 MPI — Troubleshooting

Code No. 25 Barometric pressure sensor system

Probable cause

Range of Check

e Ignition Switch: ON

¢ Excluding 60 seconds after the ignition switch is turned ON or immediately after the engine
starts.

e Battery voltage is 8 Violts or more

Set conditions

e Sensor output voltage is 4.5 Volts or more (corresponding to a barometric pressure of
114 kPa or more) for 4 seconds

ar

® Sensor output voltage is 0.2 Volts or less (corresponding to a barometric pressure of 5.33 kPa
or more) for 4 seconds.

e Malfunction of the vehicle speed sensor

® Improper connector contact, open circuit or
short-circuited harness wire of the barometric
pressure sensor circuit

& Malfunction of the Engine-ECU

Check the harness wire between the
Engine-ECU and the barometric
pressure sensar connector, and repair if
necessary.

)
l Check the following connector. A-72 %.. Repalir

OK

y
I Check the trouble symptom. l

NG

/
l Replace the Engine-ECU. |

Measure at the air flow connector A-72 NG + Measureatthe air flowsensor connector NG Check the harness wire between the
e Connect the connector. (Use the A-72 Engine-ECU and the barometric
test harness: MB931348) o Disconnect the connector and pressure sensor connector.
* Voltage between 2 and earth measure at the harness side
(Ignition switch: ON) ¢ Voltage between 1 and earth OK NG
OK: 3.7-4.3 Volts {Altitude: Om) {Ignition switch: ON}
3.2-3.8 Volts OK: 4.8-5.2 Volts.
{Altitude: 1,200m) ¢ Continuity between 5 and earth. .
OK OK: Continuity Repair
L NG L OK
Measure at the Engine-ECU connector
B-109 <A/T>, B-111 <M/T> Check the trouble symptom. I
¢ Connect the connector. NG 1
* Volt_age bet\_nee‘n 85 and earth Replace the Engine-ECU
(Ignition switch: ON)
OK: 3.7-4.3 Volts (Altitude: Om) Check the harness wire between the
3.2-3.8 Volts Engine-ECUU and the barometric
{Altitude: 1,200m} pressure sensor connector.
OK OK
Replace the air flow sensor.
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Code No. 41 Injector system

Probable cause

Range of Check
® Engine speed is approx. 50-1000 r/min

e Actuator test by MUT-I is not carried out.
Set conditions

® Thraottle position sensor output voltage is 1.15 Volts or less.

® Surge voltage of injector coll is not detected for 4 seconds.

line.

circuit

e Short circuit to eanh of the diagnosis control

e Improper connector contact, open circuit or
short-circuited harness wire of the injector

¢ Malfunction of the Engine-ECU

Check the injector. (Refer to P.13A-89)

|»N—G -- —-= Repair

QK
]

Measure at the injector connector A-96, A-97,
A-100, A-101, A-103, A-105.
e Disconnect the connector, and measure at
the hamness side.
® Voltage between 1 and earth.
(Ignition switch® QN)
OK: System voltags.

NG

1OK

Check the injector control circuit. (Refer to
P.13A-58 , INSPECTION PROCEDURE 48.)

Check the following connectors.
A 92, B-103

*OK

Check trouble symptom.

lNG

Check the hamess wire between the
Engine-ECU and the injector connector and
repair if necessary.

NG .
* Repair
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MPI — Troubleshooting

system

Code No. 44, 52, 53 Ignition coil and power transistor unit

Probable cause

Range of Check

® Engine speed is approx. 50-4000 r/min
¢ Engine is not cranking.

Set conditions

cases where no ignition signal 1s input from any coils

¢ The ignition signal from the same coil is not input for 4 seconds. However, this excludes .

¢ Malfunction of the ignition coil.

® Improper connector contact, open circuit or
short-circuited harness wire of the ignition
primary circuit

Malfunction of the power transistor unit

* Malfunction of the Engine-ECU

Check the ignition coil, {Refer to GROUP 16 - NG = Replace
Igniion System)
} OK
NG
Check the power transistor unit. (Refer to ——= Replace
GROUP 18 - lgnition System)

oK
NG | - NG .
Measure at the distnbutor connector A-82 { Check the following connectors. B-108 !—" Repair
¢ Disconnect the connector, and measure at OK
the harness side.
® \oltage between 5 and earth.
{Engine Cranking) Check trouble symptom. I
OK: 0540V NG
OK NG
1 NG Check the hamess wire between the f———— Repair
I Check the following connector. A-82 |_—, Repair Engine-ECU and distributor connector.
l OK OK
| Check trouble symptom. | Replace the Engine-ECU. ]

iNG

Check the ignition signal circuit. (Refer to
P.13A-58, INSPECTION PROCEDURE 49.)
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Code No. 61 Communication with A/T-ECU System <A/T> Probable cause

Range of Check ¢ Engine-A/T ECU fault

o Fora period of 60 sec or longer immediately after completing startup

® Engine revolutions approximately S0 r/min or faster

Set Conditions

e The signal from the A/T ECU requesting torque reduction has been continuously input for
about 5 sec or longer

Replace the Engine-A/T ECU
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MPI - Troubleshooting

INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble symptom Inspection | Reference
procedure Page
No.
Communication |Communication with all systems is not possible. 1 13A-26
with MUT-II is im-
possible. Communication with Engine-ECU only is not possible. 2 13A-26
Check engine/ The engine warmning lamp does not illuminate right after the ignition 3 13A-27
malfunction indi- |switch is turned to the ON position.
cator lamp and - . ——
related parts The engine warning lamp remains illuminated and never goes out. 4 13A-28
Starting Cranks, won't stat 5 13A-28
Fires up and dies 6 13A-29
Hard starting 7 13A-30
Idling stability Unstable idle. (Rough idle, hunting) 8 13A-31
(Improper idling) Idle speed is high. (Improper idle speed) 9 13A-32
Idle speed is low. {Improper idle speed) 10 13A-33
Idling stability When the engine is cold, it stalls at idle (Die out) 11 13A-34
(Engine stalls) \\Vhen the engine becomes hot, ft stalls at idie. (Die ou) 12 13A-35
The engine stalls when accelerating. (Pass out) 13 13A-36
The engine stalls when decelerating. 14 13A-36
Driving Hesitation, sag or stumble 15 13A-37
Acceleration shock 16 13A-37
Deceleration shock 17 13A-38
Poor acceleration 18 13A-38
Surge 19 13A-39
Knocking 20 13A-39
Diessling 21 13A-39
Too high CO and HC concentration when idling 22 13A-40




MP! - Troubleshooting

13A-25

PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

ltems Symptom
Won't start The starter is used to crank the engine, but there is no combustion with-
in the cylinders, and the engine won't start.
Starting Fires up and dies 'Sl'tt;ﬁ;e is combustion within the cylinders, but then the engine soon
Hard starting Engine starts after cranking a while.
Hunting Engine speed doesn’t remain constant; changes at idle.
Usually, a judgement can be based upon the movement of the tachom-
Rough idle eter pointer, and the vibration transmitted to the steering whesl, shift
lever, body, etc. This is called rough idle.
Idling stability Incorrect idle speed The engine doesn't idle at the usual correct speed.
: ; The engine stalls when the foot is taken from the accelerator pedal, re-
Engine stall (Die out) gardless of whether the vehicle is moving or not.
; The engine stalls when the accelerator pedal is depressed or while it is
Engine stall (Pass out) being used.
“Hesitation” is the delay in response of the vehicle speed (engine
Hesitation speed) that occurs when the accelerator is depressed in order to accel-
Sa erate from the speed at which the vehicle is now travelling, or a tempo-
g rary drop in vehicle speed (engine speed) during such acceleration.
Serious hesitation is called “sag”. (Refer to Fig. 1)
Poor acceleration is inability to obtain an acceleration corresponding to
Poor acceleration the degree of throttle opening, even though acceleration is smooth, or
the inability to reach maximum speed.
Driving Stumble Engine speed increase is delayed when the accelerator pedal is initially
depressed for acceleration. (Refer to Fig. 2)
Shock The feeling of a comparatively large impact or vibration when the en-
gine is accelerated or decelerated.
Surge This is slight acceleration and deceleration feel usually steady, light
9 throttle cruise. Most notable under light loads.
Knockin A sharp sound like a hammer striking the cylinder walls during driving
9 and which adversely affects driving.
" i — The condition in which the engine continues to run after the ignition
Stapping Run on ("Dieseling”) | 5\iien is turned to OFF Also called “Dieseling”.
Fig. 1 Hesitation Fig. 2
Vehicle Normal A Vehicle
speed | niial ac- ol speed
celerator e Normal
gfg:s!io de/ i Initial ac-
7o celerator
AN pedal S
“ Sag depres- /
sion A
Iding ~  Stumble
Time 1FU0223 Time 1FU0224
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INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
INSPECTION PROCEDURE 1

Communication with MUT-II is not possible.
(Communication with all systems is not possible.)

Probable cause

line.

The cause is probably a defect in the power supply system (including ground) for the diagnosis

® Malfunction of the connector
¢ Malfunction of the harness wire

Measure at the diagnosis connector

(16-pin.) B-37.

* Voltage between 16 and ground
OK: Battery positive voltage

v OK

lG——* Check the following connectors.
B-84, B-78
Y
I Check trouble symptom. |-
NG

Measure at the diagnosis connector
(16-pin.) B-37.
e Continuity between 4 and ground

NG

Check the harness wire between the
pewer supply and diagnosis connector
(16-pin.), and repair if necessary.

e Continuity between 5 and ground NG Check the harness wire between the
OK: Continuity diagnosis connector (16-pin.) and
‘ OK ground, and repair if necessary.
| Replace the MUT-IL. |
INSPECTION PROCEDURE 2
MUT-II communication with Engine-ECU is not possible. Probable cause
One of the following causes may be suspected. e Malfunction of Engine-ECU power supply
® No power supply to Engine-ECU
e Defective ground circuit of Engine-ECU e Malfunction of the Engine-ECU
e Defective Engine-ECU & Open circuit between Engine-ECU and
& Impraper communication line between Engine-ECU and MUT-II diagnosis connector
- NG .
| Check the following connectors. B-110, B-41 l—-—’- Repair
\i OK
| Check trouble symptom. |
Y NG

I Checkthe harness wire between Engine-ECU and diagnosis connector.J

‘OK

Check the power supply system.

{Refer to P.13A-41, INSPECTION PROCEDURE 23}

NG

—————— Repair
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INSPECTION PROCEDURE 3

The engine warning lamp does not illuminate right after the
ignition switch is turned to the ON position.

Probable cause

for five seconds immediately after the ignition switch 1s turned to ON.

ON, cone of these listed at right has probably occurred.

Because maybe a bumt-out bulb, the Engine-ECU causes the engine warning iamp to illuminate | ® Burnt-out bulb

if the engine warning lamp does not illuminate immediately after the ignition switch s tumedto | e  Malfunction of the Engine-ECU

e Defective engine warning lamp circuit

MUT-1I Data list NG #= Check the Engine-ECU power supply and earth circuit.
16 Engine-ECU power supply voltage (Refer 1o P.13A-60.) (Refer to P.13A-55, INSPECTION PROCEDURE 43.)
l oK
Measure atthe Engine-ECU connectorB-108. <A/T>,B-109 QK Check the following connec- ——N—G—————— Repair
<M/T> tors. B-108 <A/T>,B-109 <M/T>
& Disconnect the connactor, and measure at the harness
side. ‘ OK
& Earth the terminal No 36, ] [ Check trouble symptom. ]
OK: The engine waming lamp illuminates. NG
‘ NG ‘
Replace the Engine - A/T - ECU.
| Check a burnt-out bulb. ]NG—> Replace L Ree 2 i
‘ OK
Measure at the combination meter connector C-03. - ” - —
e Disconnect the connecter, and measure at the hamess NG - Check the engine warning lamp power supply circuit, and repair if
sids. necessary.
& Voltage between 52 and earth (vehicles equipped with
normal meter)
& Voltage between 48 and earth (vehicles equipped with
high contrast meter)
(Ignition switch: ON)
OK: Battery positive voltage
l OK
| Check the following connector. C-04 l—N—G————— Repair
OK
| Check trouble symptom. |
‘ NG

Check the combination meter circuit
(Refer to Group 54.)
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INSPECTION PROCEDURE 4

out.

The engine warning lamp remains illuminated and never goes Probable cause

In cases such as the above, the cause is probably that the

Engine-ECU is detecting a problem in | @  Short-circuit between the check engine lamp

a sensor or actuator, or that one of these listed at right has occurred. and Engine-ECU

e Malfunction of the Engine-ECU

MUT-IT diagnosis codes
Are diagnosis codes output?

ﬂ——»{ Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES J

¥ NO

Measure at the instrument panel ECU connector C-11.
¢ Disconnect the connector, and measure at the harness
side.
» Continuity between 63 and ground
OK: No continuity

NG—> Checkthe harness wire between the instrument panel ECU and Engine- \

ECU connector, and repair if necessary.

¢0K

l Replace the Engine-ECU.

INSPECTION PROCEDURE 5

Cranks, won't start

Probable cause

ply of fuel to the combustion chamber is defective.

In cases such as the above, the cause is probably that a spark plug is defective, or that the sup-

In addition, foreign materials (water, kerosene, etc.) may be mixed with the fuel.

Malfunction of the ignition system
Malfunction of the fuel pump system
Malfunction of the injectors
Maifunction of the Engine-ECU
Foreign materials in fuel

Check battery paositive voltage when cranking.
OK: 8 V or higher

—NG—"I Check the battery. (Refer to GROUP 54— Battery.) J

3 OK

MUT-II: Inspection of no initial ¢ombustion. (Refer to
P.13A-49, INSPECTICN PROCEDURE 35.)

lOK

Can any sound be heard from the injectors when cranking?

NG

Check the injector circuit (Refer to P.13A-21, INSPECTION PROCED-
URE FOR DIAGNOSIS CODE 41.)

¢OK

Ignition system: Inspection of no initial combustion. (Refer
to P.13A-49, INSPECTION PROCEDURE 35.)

¢0K

Check the following items.

e Check the ignition coil, spark plugs, spark plug cables.

Check if the injectors are clogged.

Check the compression pressure.

Check if foreign materials (water, alcohal, etc.) got into fuel.
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INSPECTION PROCEDURE 6

Fires up and dies. Probable cause

In such cases as the above, the cause is probably that the spark plugs are generating sparks but
the sparks are weak, or the initial mixture for starting is not appropriate.

Malfunction of the ignition systern
Malfunction of the injector system
Foreign materials in fuel

Poor compression

Malfunction of the Engine-ECU

Check battery positive voltage when cranking. L’I Check the battery. (Refer to GROUP S54—Battery.)
OK: 8 V or higher
* OK

MUT-11; Check if incomplete combustion occurs. (Refer
to P.13A-50, INSPECTION PROCEDURE 37.)

‘ oK
Can any sound be heard from the injectors when cranking? |NG—— Check the injector circuit. (Refer to P.13A-21, INSPECTION PROCED-
URE FOR DIAGNOSIS CODE 41.)
OK
- . A - YES - - NG -
Is starting goad if the engine is cranked with the accelerator Check ISC servoforoperation #=( Checktheidle control system.
pedal slightly depressed? sound. (Refer to P.13A-47, INSPEC-
NO {Refer to P.13A-91)) TION PROCEDURE 32.)
¥y OK
e Clean the throttle valve
area. (Referto P.13A-78.)
® Check and adjust the
fixed SAS. (Refer to
P.13A-80.)
b4 NG
Check the ignition timing when cranking. =] Checkthatthe crankshaftangle sensor andtiming belt coverareinstalled

OK: 5° BTDC 23°

properly.

y OK

Check the following items.,

# Check the Ignition coll, spark plugs, spark plug cables.
Check if the injectors are clogged.

Check the compression pressure.

Check fuel lines for clogging.

Check it foreign materials (water, alcohol, etc.) got into fuel.
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INSPECTION PROCEDURE 7

Hard starting. Probable cause
In cases such as the above, the cause is probably that the spark is weak and ignition is difficult, |® Malfunction of the ignition system
the initial mixture for starting is not appropriate, or sufficient compression pressure is notbeing |e Malfunction of the injector system
obtained. ® Inappropriate gasoline use
e Poor compression
Check battery positive voltage when cranking NG—’I Check the battery. (Refer to GROUP 54-Battery.)
OK: 8 V or higher
}OK
MUT-II; Check if incomplete combustion occurs, (Refer
to P.13A-50, INSPECTION PROCEDURE 37.)
‘ oK
[ Can any sound be heard from the injectors when cranking? !L—— Check the injector circuit. (Refer to P.13A-21, INSPECTION PROCED-
URE FOR DIAGNOSIS CODE 41.)
OK
Check the ignition tming when cranking. NG # Checkthatthe crankshaft angle sensorandtimingbeltcoverareinstalied
OK: 5° BTDC =23° properly.
‘ OK

Check the following items.

® Check the ignition coil, spark plugs, spark plug cables.

e Check if the injectors are clogged.

® Check the compression pressure.

o Check if foreign matenals (water, alcohol, etc.) got into fuel.
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INSPECTION PROCEDURE 8

Unstable idle (Rough idie, hunting)

Probable cause

In cases such as the above, the cause is probably that the ignition system, air/fuel mixture, ISC
Servo or compression pressure is defective.

Because the range of possible causes is broad, inspection is narrowed down to simple items.

Malfunction of the ignition system
Maltunction of air-fuel ratio control system
Malfunction of the ISC system

Malfunction of the purge solenoid valve
system

Poor compression

Drawing air Into exhaust system

e Malfunction of the EGR solenoid valve system

l Were the battery terminals disconnected? I&—ﬂ After warming-up, iet the engine run at idle for 10 minutes. I
§NO
MUT-II diagnosis codes | YES ol Referto P13A-11, INSPECTION CHART FOR DIAGNOSIS CODES. |
Are diagnosis codes output?

‘Nﬁ

I Does idle speed fluctuate excessively?

1NO

I YES »

Check if hunting occurs. (Refer to P.13A-50, INSPECTION PROCED-
URE 38.)

Check the ISC servo for operation sound. NG
(Refer to P.13A-91))

lOK

rCheck the injector for operation sound.

y OK

MUT-II: Check ifidle speed is unstable. (Refer to P.13A-51,
INSPECTION PROCEDURE 39.)

lNG

Check the idle control system. (Referto P.13A-47, INSPECTION PRO-
CEDURE 32.)

Check the injector circuit. {Refer to P.13A-21, INSPECTION PROCED-
URE FOR DIAGNOSIS CODE 41.)

10 EGR solenoid. (Refer to P.13A-63.)

1 OK
Check the ignition timing. NG
(Refer 10 GROUP 11 — On-vehicle Service.)

l OK
MUT-II actuator test NG

Checkthatthe crankshaftangle sensorandtimingbeltcoverare installed
properly.

‘OK

Y

Check the exhaust gas recirculation solenoid. (Refer to P.13A-48, IN-
SPECTION PROCEDURE 234.)

Check the following items.

Check the ignition coil, spark plugs, spark plug cables.
Check the purge control system.

Check the compression pressure.

Check if foreign materials (water, alcchol, etc.) got into fuel.




13A-32 MP] - Troubleshooting

INSPECTION PROCEDURE 9

Idle speed is high. (Improper idle speed)

Probable cause

great,

In such cases as the above, the cause is probably that the intake air velume during idle is too ® Malfunction of the ISC servo motor system

o Maifunction of the throttle body

Are diagnosis codes output?
O

NG

poy

MUT-II diagnosis code L’I Refer to P.13A-11, INSPECTION CHART FOR DIAGNQOSIS CODES.

Check the ISC servo motor for operation sound.
(Refer to P.13A-91.)

1 OK

MUT-TI Data list

NG

Check the ISC servo system. (Refer to P.13A-47, INSPECTION PRO-
CEDURE 32.)

26 throttie position switch (Refer to P.13A-60.)"
; OK

MUT-I1 Data list

NG

Check the throttie position switch. (Refer to P.13A-42, INSPECTION
PROCEDURE 25.)

21 Engine coolant temperature sensor (Refer to P.13A-60.)

OK

MUT-1I Data list

NG

Check the engine coolant temperature circuit. (Refer to P.13A-16, IN-

SPECTION PROCEDURE FOR DIAGNOSIS CODE 21.)

28 A/C switch (Refer to P.13A-61))
3 OK
IAdjust the basic idle speed. (Refer to P.13A-80.) l

Iﬂ'neck trouble symptom. |
I na
I Clean the throttle valve area. (Refer to P.13A-78.) I

!

{ Check and adjust the fixed SAS. (Refer to P.13A-80.) ]

Check the A/C switch and A/C compressor clutch relay system. (Refer

to P.13A-45, INSPECTICN PROCCEDURE 29.)




MPI — Troubleshooting 13A-33

INSPECTION PROCEDURE 10

Idle speed is low. (Improper idle speed)

Probable cause

small.

In cases such as the above, the cause is probably that the intake air volume during idling is too | ® Malfunction of the ISC servo system

& Malfunction of the throttle body

| Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES. |

Check the ISC servo system. (Refer to P.13A-47, INSPECTION PRO-
CEDURE 32))

Checkthe idle position switch system. (Referto P.13A-42,INSPECTION
PROCEDURE 25.)

Check the engine coolant temperature circuit. (Refer to P.13A-16, IN-
SPECTION PROCEDURE FOR DIAGNOSIS TROUBLE CODE 21.)

Y oK

[Adjust the basic idle speed. (Refer to P.13A-80.)

Y
| Check trouble symptom. |

’NG

| Clean the throttle valve area. (Refer to P.13A-78.)

Y
[ Check and adjust the fixed SAS. (Refer to P.13A-80.) |

MUT-II dlagnosis cadas _YME_LM‘.
Are diagnosis codes output?
NO
Check the ISC servo for operation sound. NG -
(Refer to P.13A-91.)
\ OK
MUT-II Data list NG -
26 Idle position switch (Refer to P.13A-80.)
‘ OK
MUT-II Data list NG "
21 Engine coolant temperature sensor (Refer to P.13A-60.)
oK
' NG
MUT-II Data list —-
29 Inhibitor switch (Refer to P.13A-61.)

Check the ignition switch-ST and inhibitor switch system. (Refer to
P.13A-43, INSPECTION PROCEDURE 26 <M/T>, P.13A-44 INSPEC-
TION PROCEDURE 27 <A/T>.)




13A-34 MPI — Troubleshooting

INSPECTION PROCEDURE 11

When the engine is cold, it stalls at idle. (Die out) Probable cause

In such cases as the above, the cause is probably that the air/fuel mixture is inappropriate when

Malfunction of the ISC servo system
the engine is cold, or that the intake air volume is insufficient.

L J

o Malfunction of the throttle body

e Malfunction of the injector system
¢ Malfunction of the ignition system

Were the battery terminals disconnected? JL'{ After warming-up, let the engine run at idling for 10 minutes. J
‘ NO
MUT-II diagnosis codes _Y_ES__| Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES. |
Are diagnosis codes output?
‘ NO
Does the engine stall right after the accelerator pedal is YES &= Clean the throttle valve area. # Check and adjust the fixed
released? (Refer to P.13A-78.) SAS. (Refer to P.13A-80.)
{ NO
Is engine-idling stable after warming-up? }—N—O———-—- Check if the unstable idle (Rough idle, hunting). (Refer to P.13A-31,
‘YES INSPECTION PROCEDURE 8)
Check the I1SC servo for operation sound. NG Check the 1SC servo system. (Refer to P.13A-47, INSPECTICN PRO-
(Refer to P.13A-91)) CEDURE 32))
{ oK
| Check the injector for operation sound. lL—' Check the injector circuit. (Refer to P.13A-21, INSPECTION PROCED-
URE FOR DIAGNOSIS CODE 41.)
OK
MUT-II Data list » ) NG # Check the idle position switch. (Refer to P.13A-42, INSPECTION PRO-
26 Closed throttle position switch (Refer to P.13A-60.) CEDURE 25.)
‘ OK
MUT-II Data list NG = Check the engine coolant temperature circuit. (Refer to P.13A-16, IN-
21 Engine coolant temperature sensor (Refer to P.13A-60.) SPECTION PROCEDURE FOR DIAGNOSIS CODE 21.)
3 OK
rCheek the fuel pressure. (Refer to P.13A-81.) |
OK
L
Check the ignition timing. NG # Checkthatthecrankshaftangle sensorandtimingbeltcoverareinstalied
(Refer to GROUP 11 — On-vehicle Service.) properly.
') OK

Check the following items.

o Check the ignition coll, spark plugs, spark plug cables.
¢ Check the compression pressure.

o Check the engine ail viscosity.




MPI — Troubleshooting 13A-35

INSPECTION PROCEDURE 12

When the engine is hot, it stalls at idle. (Die out) Probable cause
in cases such as the above, the cause is probably that ignition system, airffuel mixture, ISC servo | @ Malfunction of the ignition system
or compression pressure is defective. ® Malfunction of air-fuel ratio control system
in addition, if the engine suddenly stalis, the cause may also be a defective connector contact. |e Malfunction of the ISC system
e Drawing air into intake system
® |mproper connector contact
Were the battery terminals disconnected? }&ﬁ After warming-up, let the engine run at idling for 10 minutes. |

lNO

MUT-TI diagnosis codes
Are diagnosis codes output?

MBS w[Refer to P13A-11, INSPEGTION CHART FOR DIAGNOSIS CODES. |

‘NO

Check the ISC servo for operation sound. NG ®! Checkthe ISC servo. (Refer to P.13A-47, INSPECTION PROCEDURE
{Refer to P.13A-91) 32)
OK
I Check the injector for operation sound. 'NG—P Check the injector circuit . (Refer to P.13A-21, INSPECTION PROCED-
OK URE FOR DIAGNOSIS CODE 41.)
Does the engine stall right after the accelerator pedal is YES #| Clean the throttle valve area. » Check and adjust the fixed
released? (Refer to P.13A-78.) SAS. (Refer to P.13A-80.)
‘ NO
- e NO While carrying out an intermittent simulation test (Refer to GROUP
Does the engine stall easily again? | ™| 00 — How 1o Cope with Intermittents.), check for sudden changes in
‘YES the signals shown below.
e Crankshaft angle sensor e Primary and secondary
MUT-II: Engine stalling inspection when the engine is warm signal ) ignition signal
and idling (Refer to P.13A-52, INSPECTION PROCEDURE ® AIr flow sensor signal ® Fuel pump drive signal
40.) ® Injector drive signal & Engine-ECU power supply
voltage
JoK s
Check the ignition timing. NG Checkthatthecrankshaftangle sensorand timing belt cover areinstalled
(Refer to GROUP 11 - On-vehicle Service.) properly.
4 OK
Check the foliowing items.
e Check the ignition coil, spark plugs, spark plug cables.
® Check if the injectors are clogged.
® Check the compression pressure.
& Check if foreign materials (water, alcohol, etc.) got into fuel.




13A-36 MPI — Troubleshooting

INSPECTION PROCEDVURE 13

The engine stalls when accelerating. (Pass out)

Probable cause

propriate air/fuel mixture when the accelerator pedal is depressed.

In cases such as the above, the cause is probably misfiring due to a weak spark, or an inap- ® Drawing air into intake system

+ Malfunction of the ignition system

Are diagnosis codes output?

NO

¥

MUT-II diagnosis codes | YES o

| Refer to F.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES. |

Check the following items.
e Check the ignition coil, spark plugs, spark plug cables.
® Check if ar was drawn into the intake system.

Broken intake manifold gasket

Broken or disconnected vacuum hose

improper operation of the PCV valve

Broken air intake hose

INSPECTION PROCEDURE 14

The engine stalls when decelerating.

Probable cause

a defective ISC servo system.

In cases such as the above, the cause is probably that the intake air volume is insufficient dueto | @ Malfunction of the ISC servo system

Were the battery terminals disconnected? 'Lﬂﬁler warming-up, let the engine run at idling for 10 minutes. |
NO
! YES
MUT-II diagnosis codes 4’1 Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES. |
Are diagnosis codes output?

Check the idle position switch. (Refer to P.13A-42, INSPECTION PRO-
CEDURE 25.)

3 NO
MUT-TI Data list NG .
26 I|dle position switch (Refer to P.13A-60.)

! oK
MUT-IT Data list NG -
14 Throttle position sensor (Refer to P.13A-60.)

{ OK
MUT.II Data list YES -

Check the throttle postition sensor circuit. {Refer to P.13A-15, INSPEC-
TION PROCEDURE FOR DIAGNOSIS CODE 14.)

45 ISC servo position
¢ Does the ISC servo position drop to 0—2 steps when
decelerelating (engine rpm more than 1,000)?

lNO

Checkthevehicle speed sensorcircuit. Referto P.13A-19,INSPECTION
PROCEDURE FOR DIAGNQSIS CODE 24.)

Check the following items.

® Check the ignition coil, spark plugs, spark plug cables.
e« (Clean the throttle valve area.

« Check and adjust the fixed SAS.




MPI — Troubleshooting 13A-37

INSPECTION PROCEDURE 15

Hesitation, sag or stumbie Probable cause
In cases such as the above, the cause is probably that ignition system, airffuel mixture or com- | Maifunction of the ignition system
pression pressure is defective, o Malfunction of air-fuel ratio control system
® Malfunction of the fuel supply system
® Malfunction of the EGR solenocid system
® Poor compression
MUT-II diagnosis codes —-Y—-ES—D[ Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES.
Are diagnosis codes output?
‘ NO
I Check the injectors for operation sound. |NG—P Checkthe injector circuit. {Referto P.13A-21, INSPECTION PROCED-
URE FOR DIAGNOSIS CODE 41.)
OK
Check the ignition timing. NG #1 Checkthatthecrankshaftangle sensorandtimingbeltcoverareinstalled
(Refer to GROUP 11 — On-vehicle Service.) properly.
3 OK
MUT-IL: Check if hesitation, sag, stumble or poor accelera-
tion occur. (Referto P.13A-53, INSPECTION PROCEDURE
4a1)
Y OK
| Check the fuel pressure, (Refer ta P.13A-81.)
‘ oK
Check the following items.
e Check the ignition coil, spark plugs, spark plug cables.
e Check the EGR system.
® Check the compression pressure.
e Check the fuel filter or fuel line for clogging.
INSPECTION PROCEDURE 16
Acceleration shock ' Probable cause

In cases such as the above, the cause is probably that there is an ignition leak accompanying the | Malfunctian of the ignition system
increase in the spark plug demand voltage during acceleration.

MUT-II diagnosis codss | YES o Refer to P13A-11, INSPECTION CHART FOR DIAGNOSIS CODES. |
Are diagnosis codes output?

{NO
Chack the following items.

® Check the ignition cail, spark plugs, spark plug cables.
® Check for occurrence of ignition leak.




13A-38 MPI — Troubleshooting

INSPECTION PROCEDURE 17

Deceleration shock

Probable cause

Malfunction of the ISC system is suspected.

e Malfunction of the ISC system

MUT-II diagnosis codes
Are diagnosis codes output?

‘NO

Check the ISC servo for operation sound.
(Refer to P.13A-81))

NG

L’{ Reter to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES.

} OK

MUT-IL Data list
14 Throtlle position sensor (Refer to P.13A-60 )

NG

Check the igle control system. (Referto P.13A-47, INSPECTION PRO-
CEDURE FOR DIAGNOSIS CODE 32.)

‘ox

NG

MUT-II Data list
26 I|dle position switch (Refer to P 13A-60.)

| ]

Check the throttle position crcuit. (Refer to P.13A-15, INSPECTION
PROCEDURE FOR DIAGNQSIS CODE 14.)

‘ox

| Ciean the throttle valve area. (Refer to P.13A-78)

INSPECTION PROCEDURE 18

Check the idie position switch. (Refer to P.13A-42, INSPECTION PRO-

CEDURE 25)

Poor acceleration

Praobable cause

Defective ignition system, abnormal air-fuel ratio, poor compression pressure, etc. are suspected.

Malfunction of the ignition system
Malfunction of air-fuel ratio control system
Malfunction of the fuel supply system
Poor compression

Clogged exhaust system

MUT-Hl Diagnosis codes
Are diagnosis codes output?

L’l Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES.

¥ NO

I Check the imyectors for operation sound.

ING

OK

Check the injector circuit. (Referto P.13A-21, INSPECTION PROCED-
URE FOR DIAGNOSIS CODE 41))

Check the ignition timing.
(Refer to GROUP 11 — On-vehicle Service)

NG

‘OK

Chackthatthe crankshaft angle sensorandtimingbelt coverareinstalled
properly.

MUT-11: Check if hesitation, sag, stumble or poor accslera-
tionoccur. (Referto P.13A-53,INSPECTION PROCEDURE
41)

‘OK

Check the fuel pressure. (Refer to P.13A-81.)

;OK

Check the following tems.

Check tha compression pressure.

Check tha fuel filter or fuel line for clogging.
Broken air intake hose

Clogged air cleaner

Clogged exhaust system

[ B BN BE BN B ]

Chack the ignition coil, spark plugs, spark plug cables.




MPI — Troubleshooting 13A-39

INSPECTION PROCEDURE 19
Surge

Probable cause

Defective ignition system, abnormal air-fuel ratio,etc. are suspected. ® Malfunction of the ignition system

® Malfunction of air-fuel ratio control system
e Malfunction of the EGR solenoid system

MUT-II Self-Diag codes 1-E§—"{ Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES.
Are diagnosis codes output?
NO
I Check the injectors for operation sound. iNG—D Check the injector circuit. (Refer to P.13A-21, INSPECTION PROCED-
URE FOR DIAGNOSIS CODE 41)
oK
Check the ignition timing. NG - Check thatthe crankshaftangle sensorandtimingbeltcoverareinstalled
(Refer to GROUP 11 — On-vehicle Service.) properly.
{ OK
MUT-II: Check if surge occurs. (Refer to P.13A-54,
INSPECTION PROCEDURE 42.)

l oK
Check the fuel pressure. (Refer to P.13A-81) |
l OK

Check the following items.
s Check the ignition coil, spark plugs, spark plug cables.
e Check the EGR system.

INSPECTION PROCEDURE 20

Knocking

Probable cause

In cases such as the above, the cause is probably that the heat value of the spark plug is inap- |® Defective knock sensor

propriate. e [nappropriate heat value of the spark plug
YES

MUT-II Self-Diag codes —’I Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES.

Are diagnosis codes output?

‘NO

Check the following items
e Spark plug heat range.
®» Check if foreign materials (water, alcohol, etc.) got into fuel.

INSPECTION PROCEDURE 21

Dieseling Probable cause

Fuel leakage from injectors is suspected.

o Fuel leakage from injectors

[ Check the Injectors for fuel leakage. |




13A-40 MPI - Troubleshooting

INSPECTION PROCEDURE 22

Too high CO and HC concentration when idling Probable cause
Abnormal air-fuel ratio is suspected. & Malfunction of the air-fuel ratio control system.
e Deteriorated catalyst
MUT-II Self-Diag codes Lﬂ Refer to P.13A-11, INSPECTION CHART FOR DIAGNOSIS CODES. ]
Are diagnosis codes output?
+ NO
Check the gnition timing. NG Checkthatthecrankshaftangle sensor andtiming belt coverareinstalied
(Refer to GROUP 11 — On-vehicle Service.) property.
l OK
MUT-II Data list NG #( Check the engine coolant temperature circuit. (Refer to P.13A-16, IN-
21 Engine coolant tamperature sensor. SPECTION PROCEDURE FOR DIAGNOSIS CODE 21.)
(Refer to P.13A-60.)
OK
‘ NG
MUT-II Data list Check the intake air temperature circuit. (Refer to P.13A-14, INSPEC-
13 Intake air temperature sensor (Refer to P.13A-59.) TION PROCEDURE FOR DIAGNQOSIS CODE 13.)
OK
\ NG
MUT-II Data list = Checkthebarometric pressure circuit, (Referto P.13A-20,INSPECTION
25 Barometric pressure sensor (Refer to P.13A-60.) PROCEDURE FOR DIAGNOSIS CODE 25.)
oK
MUT-II Data list NG #| Check the oxygen sensor circuit. (Refer to P.13A-12, INSPECTION
11 Oxygen sensor (rear) {Refer to P.13A-59.) PROCEDURE FOR DIAGNOSIS CODE 11.)
® Transmission : L range
& Driving with the throttle wide open
OK: 600—1,000 mV

lOK

[Check the fuel pressure. (Refer to P.13A-81.) |

OK

Check the following items.

Check the injectors for operation sound.

Chack the injectors for fuel leakage.

Check the ignition coil, spark plugs, spark plug cables.
Check the compression pressure.

Check the positive crankcase ventilation system.
Check the avapaorative emission contral system.
Check the EGR system.

'

I Check trouble symptom. |
¢ NG

| Replace the three-way catalytic converter. |




MPI - Troubleshooting 13A-41

INSPECTION PROCEDURE 23

Power supply system and ignition switch-IG system Probable cause

When an ignition switch ON signal 1s input to the Engine-ECU, the Engine-ECU turns the MPI e Malfunction of the igniton switch

control relay ON. This causes battery positive voltage to be suppled to the Engine-ECU, injectors | ®  Malfunction of the MP! control relay

and air flow sensor. s Improper connector contact, open circuit or
short-circuited harness wire

e Malfunction of the Engine-ECU

NG
Check the MPI control refay  (Refer to P13A-86). r———' Replace
¥ OK
Measure at the MPI control relay connecter B-102. NG Check the harness wire betlween the battery and MP! control relay
¢ Disconnect the connector, and measure at the harness connector, and repair if necassary.
side

#* \Voltage between 3,4 and earth.
& MUT-II ACTUATOR TEST: Fuel pump drive
OK: Battery positive voltage

§ oK

Check the Engine-ECU power supply and earth circuit.
(Refer to P.13A-55, INSPECTION PROCEDURE 43.)




13A-42

MPi — Troubleshooting

INSPECTION PROCEDURE 24

Fuel pump system

Probable cause

supplies power to drive the fuel pump

The Engine-ECU turns the fuel pump relay CN when the engine i1s cranking or runming, and this

Malfunction of the fuel pump relay
Malfunction of the fuel pump

Improper connector contact, open circuit or
short-circuited harness wire

Malfunction of the Engine-ECU

[ Check the fuel pump operation. (Refer to P.13A-84.)

¢0K

| Check the fuel pump relay (Refer to P13A-88)

;OK

¢ Connect the connector

e \Voltage belween 1 and earth

¢ MUT-II actuator test: Fuel pump drive
OK: Battery positive voltage

Measure at the fuel pump relay connsctor B-103

NG

| NG
|NG—> Replace

Check the fuel pump crrcuit. (Refer to P.13A-55, INSPECTICN PRO-
CEDURE 44)

‘OK

Check the harness wire between fuel pump refay connector
and fuel pump drive terminal, and repair if necessary.

INSPECTION PROCEDURE 25

Check the fuel pump drive control circuit (Refer to P.13A-56, INSPEC-
TION PROCEDURE 45.)

Idle position switch system

Probable cause

or released (HIGH/LOW), to the Engine-ECU.

The Engine-ECU controls the ISC serve based on this input.

The idle position switch inputs the condition of the accelerator pedal, i.e. whether it is depressed

Maladjustment of the accelerator pedal
Maladjustment of the fixed SAS
Maladjustment of the idle position switch and
throttle position sensor

Improper connector contact, open circuit or
shert-circuited harness wire

Malfunction of the Engine-ECU

Check the idle position switch. {Refer to P.13A-87.)

‘OK

side.

OK: 4 V or higher
¢ Continulty between 1 and earth
OK: Continuity

Measure at the throtile position sensor connactor A-68.
e Disconnect the connactor, and measure at the harness

¢ \Voltage between 2 and earth (Ignition switch: ON})

* OK
NG
Check the following con-T— ™ Repair
nector. A-68
¢0K

[ Check trouble symptom.

NG

JVNG

[Heplace the Engine-ECU.

-

|L_..]7Rep!ace the throttle position sensor

Check the following con-

nector. B-111

—&——b Repair

¢0K

Check trouble symptom.

‘NG

Check the hamess wire batwaen Engine-ECU and throtile position
sensor conneclor.

¢0K

‘NG

[ﬁepiace thej Engine-ECU. |

Repair




MPI — Troubleshooting 13A-43

INSPECTION PROCEDURE 26

Ignition switch-ST system <M/T>

Probable cause

The ignition switch-ST inputs a HIGH signal to the engine-ECU while the engine is cranking. L
The Engine-ECU controls the fuel injection, ete. during starting based on this input,

Malfunction of ignition switch

® [mproper connector contact, open circuit or
short-circuited harness wire

o Malfunction of the Engine-ECU.

side.
OK: 8V ar more

OK: Continuity

Measure at the Engine-ECU connector B-111.
® Disconnect the connector, and measure at the harness

2. Continuity between 91 and earth

1. Voitage betwean 71 and earth (Ignition switch: START) | 2. NG

‘OK

Check the following
connector. B-111

NG

[———" Repair

4 OK

[Check trouble symptom.

‘NG

| Replace the Engine-ECU.

1. NG = Check the following _Ng___*_, Repair
connectors. B-43
‘ oK
Check trouble symptom.
* NG
, NG
Check harness wire between |—————— Ropair

Engine-ECU and ignition
switch connector.

*OK

Check the ignition switch. (Refer to GROUP 54 — Ignition Switch.) J

Check harness wire between Engine-ECU connector (terminal No. 91)
and earth, and repair if necessary.




13A-44 MPI - Troubleshooting

INSPECTION PROCEDURE 27

Ignition switch-ST and inhibitor switch system <A/T> Probable cause

e Theignition switch -~ ST inputs a HIGH signal to the Engine-ECU while the engine 1s cranking. | ¢ Malfunction of ignition switch
The Engine-ECU controls fuel injection, etc during starting based on this input. Malfunction of inhibitor switch

o The inhibitor switch inputs the condition of the select lever, 1 e. whether it 1s in P or N range | ® Improper connector contact, open circuit or
or in some other range, to the Engine-ECU short circuited harness wire
The Engine-ECU controls the ISC servo based on this input e Maltunction of the Engine-ECU

NG

Check the inhibitor switch ——=———— Replace
(Refer to GROUP 23 - On-
Vehicle Service)

l oK
- 1 NG N NG .
Measure at the inhibitor switch connector A-89. # Check the following con- —————-#» Repair
¢ Disconnect the connecior, and measure at the harness nector. B-111
side OK
1. Voltage between 10 and earth (Ignition switch. ON) | 2. NG ‘
OK: Battery positive voltage Check trouble symptom
2. Continuity between 2 and earth NG
OK: Continuity ‘
3. Voltage betyvee:n 10 and earth 3. NG Check harness wire between NG—— Repair
® Ignition switch: START - )
e Di h Enging-ECU and inhibitor
isconnect Engine-ECU connector. ;
. switch connector.
OK: Battery positive voltage OF
Jox 1
Replace the Engine-ECU.
Check the following con- L_.. Repair P J
nector. A-89
‘ OK ~#| Check harness wire between inhibitor switch connector and starter
S terminal, and repair if necessary.
[Check trouble symptom.
‘ NG NG
- NG , == | Check the following con- —=——— Repair
Check harness wire between ———————# Repalir nectors. A-110, B-43
Engine-ECU and inhibitor
switch connector. l OK
JOK Check trouble symptom,
LRepIace the Engine-ECU. _| ‘ NG
NG

Check hamess wire between [———— Repair
inhibitor switch and ignition
switch connector.

lOK

l Check the ignition switch. (Refer to GROUP 54 - Ignition Switch.)




MPI! ~ Troubleshooting 13A-45

INSPECTION PROCEDURE 28

Power steering fluid pressure switch system

Probable cause

The presence or absence of power steering load is input o the Engine-ECU.
The Engine-ECU controls the idle speed control (ISC) servo based on this input. switch

# Malfunction of power steering fluid pressure

& improper connector contact, open circuit or
short circuited harness wire
¢ Malfunction of Engine-ECU

Check the power steering fluid pressure switch. (Refer to |
GROUP 37A - On-vehicle Service.)

NG

;OK

NG

Replace

Measure atthe power steenngfluid pressure switch connec-

tor A-57.

o Disconnect the connector, and measure at the harness
side.

& Voltage between 1 and earth (Ignition switch: ON)
OK: Systermn voltage

OK
‘ NG

Check the following con- ————» Repair
nector. A-57

‘OK

| Check trouble symptom. |

iNG

[ Replace the Engine-ECU. ]

INSPECTION PROCEDURE 29

Check the following con- ——I\J~G—-————> Repair

nectors. B-109, A-60

‘OK

Check trouble symptom. J

y NG

Check the hamess wire be- | NG .
tween Engine-ECU and Repair
power steenng flud pres-
sure switch connector.

OK

Y

Replace the Engine-ECU

AJ/C switch and A/C relay system

Probable cause

Whan an A/C ON signal is input to the Engine-ECU, the Engine-ECU carries out control of the | ®  Malfunction of A/C control system
ISC servo, and also operates the A/C compressor magnetic clutch.

Malfunction of A/C switch

¢ Improper connector contact, open circuit or
short circuited hamess wire

e Malfunction of Engine-ECU

Chack the A/C compressor clutch relay. (Refer to GROUP |
55 — On-vehicle Service.)

NG

lOK

Measure at the Engine-ECU connectors B-108 and B-109. |
¢ Disconnect the connector, and measure at the harness
side.
& Voltage betwesn 22 and earth, and 45 and earth
{Ignition switch: ON
A/C: ON)
OK:; Battery positive voltage
e Shon circuit between 22 and earth
{Ignition switch: ON
A/C switch: ON)
OK: A/C compressor clutch turns ON.

OK
l NG

Check the following con- ———— Repair
nectors. B-108, B-109

l OK
[ check trouble symptom. |
* NG
I Replace the Engine-ECU. J

——— Replace

L--I Check the A/C system. {Refer to GROUP 55 - On-vehicle Service.) I
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INSPECTION PROCEDURE 30

Fan motor relay system (Radiator fan, A/C condenser fan) Probable cause

OFF.

The fan motor relay 1s controlled by the power transistor inside the Engine-ECU turning ON and | e  Malfunction of fan motor relay

Malfunction of fan motor

® Improper conneclor contact, open circuit or
short circuited harness wire

e Malfunction of the Engine-ECU

*  Disconnect the connector, and measure at the harness
side.
e Voltage between 20 and earth, and 21 and sarth
(Ignitiont switch: ON)
! OK: Battery positive voltage
® Short circuit between 20 and earth
(lgnition switch: ON)
OK: Radiator fan and condenser fan rotate at high
speed.
& Shor circuit between 21 and earh
(Ignition switch. ON)
OK: Radiator fan and condenser fan rotate at low
speed.

OK

1
1

‘NG

® Check the radiator fan circuit.
(Refer to ELECTRICAL WIRING.)

¢ Check the A/C condenser fan circuit.
(Refer to ELECTRICAL WIRING.)

INSPECTION PROCEDURE 31

NG

—————-——'—l Check the following con- ———» Repair

i nector, B-108

' OK

lCheCk trouble symptom

NG

[ Replace the Engine-ECU.

Ignition circuit system

Probable cause

inside the Enginea-ECU ON and OFF.

The Engine-ECU interrupts the ignition coi primary current by turning the ignition power transistor | ®  Malfunction of ignition coil

Malfunction of igniion power transistor unit

¢ |mproper connector contact, open circuit or
short circuited harness wire

¢  Malfunction of the Engine-ECU

Measure at the distributor connector A-82

& Disconnect the connector and measure at the haress
side.

1. Voltage between 7 and earth {Ignition switch: ON)
OK: Battery positive voltage

2. Continuity between 4 and eanh

OK: Continuity
: 4 OK

Check the ignition coil and ignition signal circuit. (Refer
to P.13A-58, INSPECTION PROCEDURE 49.)

—= | Check the hamess wire between distributor connector and aarth, and

1. NG —si Check the following con- NG;,. Repair
nectors. A-82, B-43
2.NG y OK
[Check trouble symptom.
¢ NG

Check harness wire between NG—> Repair

distributor and ignition switch
connector.

}OK
Check the ignition switch. (Refer to GROUP 54-Ignition Switch.) 1

repair if necessary.
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INSPECTION PROCEDURE 32

Idle speed control (ISC) servo (Stepper motor) system Probable cause

The Engine-ECU controls the intake air volume during idling by opening and closing the servo | ® Malfunction of ISC servo

valve located in the bypass air passage. ® Improper connector contact, open circuit or
short circuited harness wire

e Malfunction of the Engine-ECU

Check the ISC servo. L,,
(Refer to P.13A-91)) Replace
OK
Measure at the ISC servo connector A-70. NG Check the harness wire between control relay and 1SC
e Disconnect the connector, and measure at the harness servo connector, and repair if necessary.
side.
® \oltage betwaen 2 and earth, and 5 and earth (Ignition
switch: ON)
OK: System voltage
Jox
Measure at the Engine-ECU connector B-108. NG » Check the following con- —Ng————-h Repair
# Disconnect the connector, and measure at the harness nector. A-70
side. oK
» Voltage between each of 4, 5, 17, 18 and earth (Ignition l
switch: ON)
OK: System vollage Check trouble symptom.
‘OK NG
. NG . Check the harness wire between Engine-ECU and ISC
Check the following con- ——— Repair o
nector. B-108 servo connector, and repair if necessary.
| OK

| Check trouble symptom. iNG_’LReplace the Engine-ECU. ]

INSPECTION PROCEDURE 33

Purge control solenoid valve system Probable cause

The purge control solenoid valve controls the purging of air from the canister located inside the |e Malfunction of solencid valve

intake manifold. ® Improper connector contact, open circuit or
short circuited harness wire

o Malfunction of the Engine-ECU

Check the purge control solenoid valve NG
{Refer to GROUP - 17 - Emission Control System.) Replace
OK
Measure at the purge control solenoid valve connector NG » Check the harness wire between control relay and solenoid
A-104. valve connector, and repair if necessary.
¢ Disconnect the connector, and measure at the harness
side.

e Voltage between 2 and earth (Ignition switch: ON)
OK: System voltage

Jok
Measure at the Engine-ECU connector B-108. NG Check the following con- NG . Repair
¢ Disconnect the connector, and measure at the harness nector. A-92, A-104
side. OK
® Voltage between each of 4, 5, 17, 18 and earth (Ignition I
%";’ét_c';yg?r)n voltage Check trouble symptom.
‘ OK ] NG
: NG Check the harness wire between Engine-ECU and solenoid
- f— a
g::tf::: tg:c:; llowing con Rapair valve connector, and repair if necessary.

1 0K
NG :
Check trouble symptom. ~ ———={ Replace the Engine-ECU.
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INSPECTION PROCEDURE 34

EGR control solenoid valve system

Probable cause

ation leaking to port “A” of the throttle body.

The EGR control solenoid valve is controlled by the negative pressure resulting from EGR oper- | @ Malfunction of solencid valve
e |mproper connector contact, open circuit or

short-circuited harness wire
& Malfunction of the Engine-ECU

Check the EGR control solenoid valve.
(Refer to GROUP 17 - Emission Control System.)

NG

10K

Measure at the EGR control solenoid valve connector A-98.

¢ Disconnect the cannector, and measure at the harness
side.

e Voltage between 1 and earth (Ignition switch: ON)
OK: System voltage

NG

[——— Roplace

OK

Measure at the Engine-ECU connector B-108.

& Disconnectthe connector, and measure at the harness
side.

e Voltage between 6 and earth (Ignition switch: ON})
OK: System voltage

NG

Check the harness wire between contro! relay and solenoid
valve connector, and repair if necessary.

NG

OK

Check the following con- -—N-G—-——b Repair

nector. B-108
l OK

[ Check trouble symptom.

Check the following con- ————=————» Repair
nector. A-92, A-98

‘OK

Check trouble symptom.
Y NG

Check the harness wire between Engine-ECU and solenoid
valve connector, and repair if necessary.

*&—ﬂ Replace the Engine-ECU.
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13A-49

INSPECTION PROCEDURE 35

MUT-II: Inspection of no initial combustion

MUT-I Data list NG
16 Voltage of Engine-ECU power source (Refer to
P.13A-60.)
*OK
NO

ol filler cap is removed.)
# YES

22 Crankshaft angle sensor
OK: Cranking speed is displayed.

Does the camshaft rotate at the engine cranking ? (When —————————»

Check the power supply system.
(Refer to P.13A-41, INSPECTION PROCEDURE 23.)

| Check timing belt for breakage. |

MUT-II Self-Diag codes ES—.I INSPECTION CHART FOR DIAGNOSIS CODES. (Refer to P.13A-11.) ]
Are the diagnosis codes output 7

‘ NO
MUT-II Data list NG .

Check the crankshaft angle circuit. (Refer to P.13A-17, INSPECTION
PROCEDURE FOR DIAGNOSIS CCODE 22)

Check the fuel pump system. (Refer to P.13A-42, INSPECTION PRO-
CEDURE 24.)

21 Engine coolant temperature sensor (Refer to P.13A-60.)

INSPECTION PROCEDURE 36

§ OK
MUT-II actuator test L NG
07 Fuel pump (Refer to P.13A-61.)

l OK
MUT-II Data list NG -

Check the engine coolant temperature circuit. {(Refer to P.13A-16, IN-
SPECTION PROCEDURE FOR DIAGNOSIS CODE 21))

Ignition system: Inspection of no initial combustion

Does the engine tachometer display the cranking speed? NG

¢ Connecttachometerto engine speeddetectionterminal.
0K
Check the ignition timing when cranking.

NG

Check the ignition circuit system
(Refer to P.13A-46, INSPECTION PROCEDURE 31.)

OK: 5° BTDC 23°

Check for the correct installation condition of crankshaft angle
sensor and timing belt cover.
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INSPECTION PROCEDURE 37

[ MUT-II: Check if incomplete combustion occurs.

MUT-IT Self-Diag codes Lﬂ—l INSPECTION CHART FOR DIAGNOSIS CODE (Refer to P.13A-11) ‘
Are diagnosis codes output ?
‘ NO
MUT-II actuator test NG »| Check the fus! pump system. (Refer to P.13A-42, INSPECTION PRO-
07 Fuel pump (Refer to P.13A-63.) CEDURE 24))
OK
- NG - —
MUT-II Data list — | Check the engine coolant temperature circuit.
21 Engine coolant temperature sensor (Refer to P.13A-60.) (Refer to P.13A-16, INSPECTION PROCEDURES FOR DIAGNOSIS
CODE 21.)
OK
‘ NG
MUT-11 Data list = Check the ignition switch-ST and inhibitor switch system <M/T>.
18 Ignition switch-ST (Refer to P.13A-60.) (Refer to P.13A-43, INSPECTION PROCEDURE 26.)

Check the ignition switch-ST and inhibitor switch system <A/T>.
(Refer to P.13A-44, INSPECTION PROCEDURE 27.)

INSPECTION PROCEDURE 38

Check if hunting occurs.

rCIean the throttle body. (Refer to P.13A-78.) |

!

| Check and adjust the fixed SAS (Refer to P.13A-80) |

!

[Check trouble symptom. |
{ NG

Inspect the intake of air into the air intake system

® Broken intake manifold gasket

® Broken air intake hose

& Broken vacuum hose

e Posttive crankcase ventilation valve does not operate
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INSPECTION PROCEDURE 38

MUT-II: Check if idle speed is unstable.

MUT-II Data list
26 I|dle position switch (Refer to P.13A-60.)

NG

‘OK

MUT-II Data list
13 Intake air temperature sensor (Refer to P.13A-59.)

NG

Check the idle position switch.
(Refer to P.13A-42, INSPECTION PROCEDURE 25.)

OK

MUT-II Data list
25 Barometric pressure sensor (Refer to P.13A-60.)

NG

Check the intake air temperature circuit. (Refer to P.13A-14, INSPEC-
TION PROCEDURE FOR DIAGNOSIS CODE 13.)

OK

MUT-II Data list
21 Engine coolant temperature sensor (Refer to P.13A-60.)

NG

¥

Checkthe barometric pressure circult. (Referto P.13A-20,INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 25))

lOK

MUT-II actuator test

08 Evaporative emission purge solenoid
{Refer to P.13A-63.)

NG

Check the engine coolant temperature circuit. (Refer to P.13A-16, IN-
SPECTION PROCEDURE FOR DIAGNOSIS CODE 21))

lox

MUT-II Data list
11 Oxygen sensor (Refer 1o P.13A-59.)
OK: 600-1,000 mV during sudden racing

NG

| ok

MUT.II Data list
11 Oxygen sensor (Refer to P.13A-59.)
OK: Changes between 0—400 mV and 600-1,000 mV
during idling

NG

Check the purge control solenoid valve circuit (Refer to P.13A-47, iN-
SPECTION PROCEDURE 33.)

Check the oxygen sensor circuit. (Refer to P.13A-12, INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 11.)

OK,

Check the fuel pressure.
(Refer to P.13A-81.)

. Inspect the intake of air
into the air intake system.

*OK

MUT-TI Data list
27 Power steering pressure switch (Refer to P.13A-61.)

NG

e Broken intake mani-
fold gasket

Broken vacuum hose
PCV valve does not

Y

A

MUT-II Data list
28 A/C switch (Refer to P.13A-61.)

NG

Checkthe power steering fluid
pressure switch system.
(Refer to P.13A-45, INSPEC-
TION PROCEDURE 28.)

operate.
® Brokenairintakehose
Check the injector for
blockage.

‘OK

MUT-II Data list
28 Inhibitor switch (Refer to P.13A-61.)

NG

Check the A/C switch and A/C relay system. (Refer to P.13A-45, IN-
SPECTION PROCEDURE 29.)

L oK

MUT-IT Data tist
45 |SC servo position (Refer to P.13A-62.)

NG

—-

Check the ignitton switch-ST and intubrtor switch system. (Refer to
P.13A-44, INSPECTION PROCEDURE 27.)

[Adiust the basic idle speed. (Refer to P.13A-80.)
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INSPECTION PROCEDURE 40

MUT-II: Engine stalling inspection when the engine is warm and idling.

MUT.II Data list
26 Idle position switch (Refer to P.13A-60.)

OK

Y

MUT-II Data list
13 Intake air temperature sensor (Refer to P.13A-59.)

+ OK

MUT-II Data list
25 Barometric pressure sensor (Refer to P.13A-60.)

y OK

MUT.II Data list
21 Engine coolant temperature sensor (Refer to P.13A-60.)

IOK

MUT-II Data list
11 Heated oxygen sensor (Refer to P.13A-59))
OK: Changes between 600-1,000 mV during sudden
racing

¢0K

MUT-I1 Data list
11 Heated oxygen sensor (Refer to P.13A-59.)
OK: Changes between 0—400 mV and
600-1,000 mV during idling

LOK

MUT-1I Data list
27 Power steering pressure switch (Refer to P.13A-61.)

oK

MUT-II Data list
28 A/C switch (Refer to P.13A-61.)

‘OK

MUT-TI Data list
29 Inhibitor switch (Refer to P.13A-61.)

*OK

MUT-I1 Data list
34 Air flow sensor reset signal (Refer to P.13A-61.)

OK

Y

MUT-II Data list
45 ISC servo position (Refer to P.13A-62.)

NG ®| Check the idle position switch.
(Refer to P.13A-42, INSPECTION PROCEDURE 25.)
NG »| Check the intake air temperature circuit. (Refer to P.13A-14, INSPEC-
TION PROCEDURE FOR DIAGNOSIS CODE 13.)
NG Checkthebarometricpressure circuit. (Referto P.13A-20, INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 25.)
NG - —
—— | Check the engine coolant temperature circuit. (Refer to P.13A-186, IN-
SPECTION PROCEDURE FOR DIAGNOSIS CODE 21)
NG o —
| Check the oxygen sensor circuit. (Refer to P,13A-12, iNSPECTION
PROCEDURE FOR DIAGNOSIS CODE 11)
NG »| Check the fuel pressure. —OS& 1. Inspect the intake of air
(Refer to P.13A-81)) into the air intake system
e Broken intake mani-
fold gasket
& Broken vacuum hose
NG ¢ PCV valve does not
|————=| Checkthepowersteeringfluid operate,
pressure switch circuit (Refer ® Brokenairintake hose
to P.13A-45, INSPECTION 2. Check the injector for
PROCEDURE 28) blockage.
NG | Check the A/C switch and A/C compressor clutch relay system. (Refer
to P.13A-45, INSPECTION PROCEDURE 29.)
NG P P -
———®| Check the ignition switch-ST and inhibitor switch system.
{Refer to P.13A-44, INSPECTION PROCEDURE 27.)
L’ Check the air flow sensor clrcuit. (Refer to P.13A-57, INSPECTION
PROCEDURE 46.)
NG - —
™| Adjust the basic idle speed. {Refer to P.13A-80.)
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INSPECTION PROCEDURE 41

MUT-II: Check if hesitation, sag, stumble or poor acceleration occurs.

MUT-II Data list
26 I|dle position switch {Refer to P.13A-60.)

NG

lOK

MUT-II Data list
13 Intake air temperature sensor (Refer to P.13A-59.)

NG

Check the idie position switch.
(Refer to P.13A-42, INSPECTION PROCEDURE 25.)

‘OK

MUT-1I Data list
25 Barometric pressure sensor (Refer to P.13A-60.)

NG

Check the intake air temperature circuit. (Refer to P.13A-14, INSPEC-
TION PROCEDURE FOR DIAGNOSIS CODE 13))

‘OK

MUT.II Data list
21 Engine coolant temperature sensor (Refer to P.13A-60.)

NG

Checkthebarometric pressurecircuit, (Referto P.13A-20,INSPECTION
PROCEDURE FCR DIAGNOSIS CODE 25.)

‘OK

MUT-II Data list
14 Throttle position sensor (Refer to P.13A-60.)

NG

Check the engine coolant temperature circuit. (Refer to P.13A-186, IN-
SPECTION PROCEDURE FOR DIAGNOSIS CODE 21)

¢0K

MUT-II actuator test
10 EGR solenoid (Refer to P.13A-63.)

NG

Check the throttle position circuit. {Refer to P.13A-15, INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 14.)

| ok

MUT-II Data list
11 Oxygen sensor (front) (Refer to P.13A-59.)
OK: Changes between 600—1,000 mV during sudden
racing

NG

Check the EGR control solenoid circuit. (Refer to P.13A-48, INSPEC-
TION PROCEDURE FOR DIAGNOSIS CODE 34.)

lOK

MUT-II Data list
11 Oxygen sensor (Refer to P.13A-58.)
OK: Changes between 0—400 mV and
600-1,000 mV during idling

NG

Check the oxygen sensor circuit. (Refer to P.13A-12, INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 11.)

OK_

Check the fuel pressure.
(Refer to P.13A-81.)

\

. Inspect the intake of air
into the air intake system

¢ Broken intake mani-
fold gasket

& Broken vacuum hose

+ PCV valve does not
operate

® Brokenairintake hose

2. Check the injector for
blockage.
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INSPECTION PROCEDURE 42

MUT-IL: Check if surge occurs.

MUT-II Data list
26 ldle position switch (Refer to P.13A-60.)

NG

3 OK

MUT-II Data list
13 Intake air temperature sensor (Refer to P.13A-59))

NG

Check the idle position switch circuit.
(Refer to P.13A-42, INSPECTION PROCEDURE 25.)

‘OK

MUT-II Data list
25 Barometric pressure sensor (Refer to P.13A-60.)

NG

Check the intake air temperature circuit. (Refer to P.13A-14, INSPEC-
TION PROCEDURE FOR DIAGNOSIS CODE 13.)

4 OK

MUT-II Data list
21 Engine coolant temperature sensor (Referto P.13A-60.)

NG

Checkthebarometricpressurecircuit. (Referto P.13A-20,INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 25))

10K

MUT-II Data list
14 Throttle position sensor (Refer to P.13A-60.)

NG

y

Check the engine coolant temperature circuit. (Refer to P.13A-16, IN-
SPECTION PROCEDURE FOR DIAGNOSIS CODE 21))

‘OK

MUT-II actuator test
10 EGR solenoid (Refer to P.13A-63.)

NG

Check the throttle position circuit. (Refer to P.13A-15, INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 14.)

OK

MUT-II Data list
11 Oxygen sensor (Refer to P.13A-58)
OK: Changes between 600—1,000 mV during sudden
racng

NG

Check the EGR solenoid valve circuit. (Referto P.13A-48, INSPECTION
PROCEDURE 34.)

‘0K

MUT-II Data list
11 Oxygen sensor (Refer to P.13A-59.)
OK: Changes between 0—400 mV and 600-1,000 mV
during idling

NG

Check the oxygen sensor circuit. (Refer to P.13A-12, INSPECTION
PROCEDURE FOR DIAGNOSIS CODE 11.)

v

OK

Check the fusl pressure.
(Refer to P.13A-81.)

1. Inspect the intake of air
into the air intake system

¢ Broken intake mani-
fold gasket

® Broken vacuum hose

e PCV valve does not
operate

e Brokenair intake hose

2. Check the injector for
blockage.
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INSPECTION PROCEDURE 43

Check the Engine-ECU power supply and ground circuit.

Measure at the Engine-ECU connectors B-108, B-109,
B-110,B-111.
o Disconnect the connector and measure at the harness

1. NG

2.3.NG

side

1 Voltage between 82 and earth {ignition switch: ON}
OK: Battery positive voltage

2. Voltage between 38 and earth {Ignition switch: ON)
OK: Battery positive voltage

3. Voltage between 12, 25 and earth (lgnition switch: ON)
OK: Battery positive voltage

4. Confinuity between 13, 26 and earth
OK: Continuity

5. Voltage between BO and earth
OK: Batery positive voltage

l OK
Check the following connector. B-108,
B-108, B-110, B-111

———u~ Repair

lOK

| Check trouble symptoms.

NG

| Replace the Engine-ECU. |

INSPECTION PROCEDURE 44

4.NG

5. NG

= Check the harmess wire between EngiheEC—U and MP! control relay

Check Tﬁeiitoilowing con- —HG—- Repair
nector. B-43, B-77

3 OK
] Check trouble symptom.
NG

Check the harness wire be-
tween Engine-ECU and 1gni-
fion switch connector.

NG, Repair

connector, and repair If necessary

Check the harness wire between Engine-ECU and earth, and repair
if necessary.

NG

Check the following con- —» Repair
nectors, B-84, B-78

Y OK
Check trouble symptom. —— e ]
NG

Check the harness wire between Engine-ECU and battery, and repair
if necessary.

Check fuel pump circuit,

Measure at the fuel pump connector H-01.

& Disconnect the connector and measure at the hamess
side.

e Continuity between 5 and earth
OK: Continuity

; OK

[crleck the following connector. H-09
‘ OK

[Check trouble symptom. ]
¢ NG

drive and fuel pump connector.
l OK
| Replace the fuel pump. |

NG

NG

NG

Check the harness wire between terminal for fuel pump ———»

Check the hamess wire between fuel pump and ground, and repair

if necessary.

Repair

Repair
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INSPECTION PROCEDURE 45

Check the fuel pump drive control circuit.

Measure at the fu