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WORKSHOP MANUAL

FOREWORD

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

TECHNICAL INFORMATION MANLAL

FYMES801

WORKSHOP MANUAL
ENGINE GROUF PWEES801
ELECTRICAL WIRING PHMESS01
BODY REPAIR MANUAL FEMESEM
PARTS CATALOGUE BBOGG208A]

Al information,  illustrations and  produdcd
descriptions contained in this manual are curranl
as at the time of publication. We, however, resarve
the right to make changes at any time without prior
notice or obligation.
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL
RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLE

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 (from inadvertent firing of the air
bag) or to the driver and passenger (from rendering the SRS inoperative).

(2) SRS components should not be subjected to heat over 93°C, so remove the SRS-ECU, air
bag module (driver's side and front passenger’s side) and clock spring before drying or baking
the vehicle after painting.

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

(4) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP
528 - Supplemental Restraint System (SRS), before beginning any service or maintenance
of any compenent of the SRS or any SRS-related component.

NOTE
Section titles with asterisks (*) in the table of contents in each group indicate operations requiring wamnings.
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GENERAL — How to Use This Manual

HOW TO USE THIS MANUAL

SCOPE OF MAINTENANCE, REPAIR
AND SERVICING EXPLANATIONS

This manual provides explanations, efc. concerning
procedures for the inspection, maintenance, repair
and servicing of the subject model. Note, however,
that for engine and transmission-related componant
parts, this manual covers only on-vehicle
inspections, adjustments, and the removal and
installation procedures for major componeantis.
For detailed information concerning the inspaction,
checking, adjustment, disassembly and reassembly
of the engine, transmission and major components
after they have been removed from the wehicle,
please refer to separate manuals covering the
engine and the transmission,

ON-VEHICLE SERVICE

"On-vehicle Service" Is procedures for performing
inspections and adjustments of particularly
important locations with regard to the construction
and for maintenance and servicing, but other
inspection (for loosenass, play, cracking, damage,
etc.) must also be performed.

INSPECTION

Under this title are preserted inspection and
checking procedures to be performed by using
special tools and measuring instruments and by
feeling, but, for actual maintenance and sarvicing
procedures, visual inspections should always be
performead as wall.

INDICATION OF DESTINATION

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

MOTE

1. "General Export” means territorias other than
Europe, GCC, Australia, New Zezland, the
U.S.A. and Canada.

2. "GCC" indicates countries that are members
of the (Persian) Gulf 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 valua used as the standard for judging
the quality of & part or assembly on inspection
or the value to which the part or assembly is
corrected and adjusted, It is given by tolerance.

LIMIT

Shows the standard for judging the guality of a
part or assembly on inspection and means the
maximum or minimum value within which the par
or assambly must be kept functionally or in strength.
It is & value established outside the range of
standard 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
completed in a shorter time).

CAUTION

Indicatas the presentation of information particularly
vital to the worker during the performance of
maintenance and servicing procedures in order 10
aveid the possibility of injury to the worker, or
damage to component pars, or a reduction of
component or vehicle function or performance, eic.

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 tightaning torque are given.

(1) The tolerance of the basic value is within =10%.
(2) Special boltts or the like are in use.

(3) Special tightening methods are used,
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GENERAL — How to Use This Manual 00-3

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

MPI: Indicates the multi-point injection, or engine equipped with the multi-point injection.

DOHC: Indicates an engine with the double overhead camshaft, or models equipped with such an
angine.

MWT: Indicates the manual fransmission, or models equipped with the manual transmission.

AT Indicales the automalic transmission, or models equipped with the automatic transmission.
AJC: Indicates the air conditioner.
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EXPLANATION OF MANUAL CONTENTS

indicates procedures to be performed
before the work in that section is started,
and procedures to be performed afier
tha work in that section is finished,

Component Dlagram
A diagram of the component parts is B
provided near the front of each section
in order to give a reader a better undar-
standing of the installed condition of

component parts.

Indicates (by symbols) where lubrica-
tion is necassany.

Maintenance and Servicing Procedures

The numbers provided within the diagram indi- = [nstallation steps: _
cata the sequence for maintenance and seric- Specified in casa installation Is Impossible
ing procedures, in revarsa -l:H'-I_!Er of r-gma:.ral steps. Omitted
& Ramoval steps: if installation is possible in reverse order of
The part designation number corresponds ramaoval staps.
to the number in the lustration to indicate & Reassembly steps:
removal steps. Spacified in case reassambly is impossible
#® Disassembly steps: in reverse order of disassembly steps.
Thiz part designation numbser correspands Omitted if reassemby is possible in reverse
to the number in the lustration to indicate order of disassembly steps.

disassembly staps.

Clagsificationa of Major Maintenance/'Service Points

When there are major points relative to maintenance and senvicing procedures
(such as essential maintenance and service points, maintenance and servics stan-
dard values, information regarding the use of special tools, etc.), these are ar-
ranged together as major maintenance and senvice points and explained in detall.

A : Indicates that there are essential points for ramaoval or disassambly,
L Indicates that there are essential points for installation or reassemibly

Symbols for Lubrication, Sealants and Adhesives

Information concarming the locations for lubrics- -ﬁ : Grease

tion and for application of sealants and adhe- {multipurpose grease unless there is a
sivies s provided, by using symbaols, in the dia- brand or type specified)

gram of companeant parts or on the page follow- _

ing the component parts page, and explained. «~3 : Sealant or adhesive

i : Brake fluid or automatic transmission fiuid

M :Engine cd, gear oil or air conditicher com-
pressor ol

ﬁ : Adhesive fape or butyl nubber tape
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indicates the Indicatas the Indicaies the Indicates the
group fitle. gaction title. group  num- page number.

bar,

Denates tightaning lorgua.

Far bolts and nuts which do not
hawe a fightening torque listed,
refer to the "Standard Pars-
tightaning-torque Tabla®,

Repair kit or set parts
are shown. (Only very
frequently used paris
are shown.)

Operating procedures, cau-
lions, etc, on removal, installa-
fion, disassem and reas-
sembly are described,

) indicatas that there is
a continuity betwsaen the termi-
nals.

indicates terminals to

which battery voltage is applied,

The title of the page (following
the page on which the diagram
of componant parts (5 pres-
ented) indicating the locations of
lubrication and sealing proce-
dures.
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HOW TO USE TROUBLESHOOTING/INSPECTION SERVICE POINTS

Troublashooting 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-II cannot be used, part of these systems

still follow this outline.
TROUBLESHOOTING CONTENTS

1. STANDARD FLOW OF DIAGNOSIS 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

Gatharing Information
from the customer.

[ Check troubls symptom. |

Raatcurs Dioes not reoccur,
_ L i
Fead e diagnosls cooe | | Asad the diagnosls cods
Mo diagnosis code . . .
or communicasian Disgness cods Diagnosis coda Mo diagnosis
with  MUT-I1 fat ciaplayed. displayed. code
pasibia i
T 1
Ralar to the INSFECTION Aftar taking nods of tha
| CHART FOR TROUBLE mialfunction codes, FEee
EYMPTOMS (Refar fo the  diagnosls  code
appiicabla group.) mamary
1
[ Recheck trouble symptom. |
1
[ Read the diagnosis codes. |
Diagncsis cade Mo diagnosis
displayed. code

1
Fieter 1o ithe INSPECTION CHART FOR DIAGHOSIS
CODES (Reder 1o applicabls group.)

l ;

[INTERMITTENT MALFUNCTIONS (Refer to P.00-13,) |

2. SYSTEM OPERATION AND SYMPTOM VERIFICATION TESTS
It verification of the trouble symptoms s difficult, procedures for checking operation and wverifying

trouble symptoms are shown.
3. DIAGHOSIS FUNCTION

Details which are difierent from those in the "Diagnosis Function™ section on the next page are listed.
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GENERAL - How to Use Troubleshooting/inspection Service Points 00-7

INSPECTION CHART FOR DIAGNOSIS CODES

INSPECTION PROCEDURE FOR DIAGNOSIS CODES

Indicates the inspection procedures corresponding to each diagnosis code. (Refer to P.0O0-8 for how
to read the inspection procedures.)

INSPECTION CHART FOR TROUBLE SYMPTOMS

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

INSPECTION PROCEDURE FOR TROUBLE SYMPTOM

Indicates the inspection procedures correspoending to each trouble symptoms classified in the Inspection
Chart for Trouble Symptoms. (Refer to P.00-8 for how to read the inspection procedures.)

. SERVICE DATA REFERENCE TABLE

Inspaction items and normal judgemeant valuas have been provided in this chart as reference information.

. CHECK AT ECU TERMINALS

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

10. INSPECTION PROCEDURES USING AN OSCILLOSCOPE

When there are inspection procadures using an oscilloscope, these are listed here.

DIAGNOSIS FUNCTION
METHOD OF READING DIAGNOSIS CODES
WHEN USING THE MUT-I]

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

Caution
Turn off the Ignition switch before connecting or
disconnecting the MUT-II.
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WHEN USING THE WARNING LAMP

1. Use the special tool to earth No.1 terminal (diagnosis
contrel terminal) of the diagnosis connector.
2. To check ABS system, remove the valve relay.

NOTE
That is because the valve relay is off and the warning
lamp remains illuminated if thare is a fault in the ABS
system.

3. Turn off the ignition switch.

4. Read out a diagnosis code by observing how the warning

lamp flashes.
Applicable systems
Systemn name Warning lamp name O
MPI Engine warning lamp
AT t Meutral position indicator lamp
ABS | ABS waming lamp
I_T{_:L_ o TCL-OFF indicator lamp

indication of diagnosis code by warning lamp
When the diagnosis code No.24 is output Whan no diagnosis code ks autput*

0.5 sec. =MPI, AT»

]—I—ﬂ.ﬁl Bl i

on 1.5 sacs. —f——=t=t— 0.5 s0c. R 0.25 sec. <ABS> .
ow— T U L__TUUUL o . !
] | | soaxoiis n |

- ; . o |

Fuﬂw Teng ' Place Linits
time 3 signal  division  signal AERRas
BEGE 2 58Cs,

NOTE

* Ewven if the ABS system is normal, removing the valve relay causes the diagnosis code No.52 to
be output.

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-II.

WHEN NOT USING THE MUT-II

(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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GENERAL - How to Use Troubleshooting/Inspection Service Points  00-9

HOW TO USE THE INSPECTION PROCEDURES

The causes of a high frequency of problems occurring in electronic circuitry are generally the connactors,
components, the ECU and the harnessas belwean connactors, in that order. Thase inspaction procadures
follow this order, and they first try to discover a problem with & connector or a defective componant.

Comrmenis on the diagnosis code or froubls

Indicatas on camed out using the
MUT-I1.

:;rdulf-atuaﬁ'ﬂ operation and Inspaction proce.
LIrgs,

Indicates the OK judgement conditions.

T T ¢ ol
bl il 3 eyl | ) e

. Detalled Inspection procedures [methads)
such as component inspecton and cireuit
inspection are lisied on a separate page, and
ara given here for refarenca.

Indicates woltage and resisiance to be measwed at a pﬂ.rtir.ul..l"
connactor.
Refar to Connactor Measurement Service an::i

connestor position can be locatad in the wiring diagram In the
rhﬁtﬂmhmu‘n::#h;ﬂmw of this symbal, . I
ndicates ration pection inspection terminals
and hmg'-wﬂﬂhm-
indicates the O judgament conditions,

Inspact the contact condition at each connactor tarminal.
{Rafer to Connector Inspaction Sanvice Points.)
The connactor position can be localed in the witng diagram in the
E.H-I-O‘Hmni wiring manual by means of this symbaol,
n

After ca out connector Inspection, always be sure to
mﬂﬂuﬁmmu it was bafors,

oS L B R S R R A T e il R Tl TE (O

Confirm that there are trouble symploms. If trouble symptoms have |
disappaaresd, the conmgctor may have been inserted incomectly and the |
frouble symplom may have disappeared ﬂl.ll"irlﬂ irspection. |
:ﬂmﬂmwﬂwﬂiﬂllw.m&ﬂmhﬁidmﬂf

Biructions. i

vl T, I trouble symploms Still remain up to this thara is & pessibility that there is an
] of shor crcuit in the harness betwean connaciors, 50 chack the hamess.
, the cause may be a defective ECL, so try replacing the ECU and check

if et Iroubde symplom disap pears,

HARNESS INSPECTION

Check for an open or short circult in the hamess between the terminals which were defective according

to the connector measurements. Carry out this inspaction while referring to the electrical wiring manual.

Here, "Check hamess between power supply and terminal xx" also includes checking for blown fuses.

];l::lr inspection service points when there is a blown fuse, refer to “Inspection Service Points for a Blown
use.

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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Cannesbar

[k bRl

CONNECTOR MEASUREMENT SERVICE POINTS

Turn the ignition switch to OFF when connecting disconnecting
the connectors, and tum the ignition switch to ON when
measuring if there are no instructions to be contrary.

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

Waterproof Connectors

Be sure to use the special tool (hamess connector). Mever
insert a test bar from the hamess side, because to do so
will reduce the waterproof performance and result in corrosion.

Ordinary (non-waterproof) Connectors

Check by insaerting the test bar from the harness side. Note
that if the connector (control unit, etc.) is too small to permit
insertion of the test bar, it should not be forced; use a spacial
tood (the extra-thin probe in the hamess set for checking
for this purpose.

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

Use the special tool (inspection harmess for connector pin
contact préssure in the hamass set for inspaction).

The inspection harness for connector pin contact pressure
should ba used. the test bar should never be forcibly inseread,
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 bars. To do so may damage the circuits
inside the ECU.
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GENERAL — How to Use Troubleshooting/Inspection Service Points 00-11

Conneclor disconnected or improperty

1850256

Harness wire braakage renaaes
at warminal saction

Low contact pressurs

g

CONNECTOR INSPECTION
VISUAL INSPECTION

Connector is disconnected or improperly connected
Connector pins are pulled out

Due to hamess tension at terminal section

Low contact pressure between male and female terminals
Low connection pressura due to rusted terminals or foreign
matter lodged in terminals

CONMECTOR PIN INSPECTION

if the connector pin stopper is damaged, the terminal
connections (male and female pins) will not be perfect even
if the conneclor body Is connected, and the pins may pull
out of the reverse side of the connector. Therefore, gently
pull the harmesses 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
inspaction hamess of the inspection hamess sat) to inspact
the engagement of the male pins and females pins. (Pin
drawing force : 1 N or more)
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g«IUEEFEEETIDH SERVICE POINTS FOR A BLOWN

Remove the fuse and measure the resistance between the
load side of the fuse and the sarth. 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 swilches and the load.
If the resistance is not 0 0, there is no short at the present
time, but @ momentary short has probably caused the fuse
o blow.

The main causes of a shor circuit are the following.

# Hamness being clamped by the vehicle body

e Damage to the outer casing of the harness due to wear
or heaat

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 cartain conditions,
and if these conditions can be ascerained, determining the
cause becomes simple. In order to ascertain the conditions
under which an intermittent malfunction occurs, first ask the
cusfomer for details about the driving conditions, weather
conditions, frequency of occurrence and trouble symptoms,
and then try to recreata the trouble symptoms. MNext, ascenain
whethar the reason why tha trouble symptom occurred under
these conditions is due to vibration, temperature or some
other factor. i 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 componants
which are indicated by inspection procedures or given as
probable causes (which generates diagnosis codes or trouble
symptoms.)
& Gently shake the connactor up, down and to the left and
right.
& Gently shake the wiring harness up, down and to the
left and right.
e Gently rock each sensor and relay, etc. by hand.
= Gently shake the wiring harness at suspensions and other
moving parts.

NOTE
I determining the cause is difficult, the flight recorder function
of the MUT-II can also be used,

e
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GENERAL - Vehicle Identification 00-13

VEHICLE IDENTIFICATION

VEHICLE INFORMATION CODE PLATE
LOCATION

Vehicle irformation code plate is riveted on the toeboard
inside the engine compariment.

CODE PLATE DESCRIPTION
The plate shows model code, engine model, transmission

¢ MITSUBBHE
[y i model, and hl:fd_',l' colour code.
e RN
2 Mo, | ltem Cantants
o u-* eer D ——t—3 _ -
o ] 1 | MODEL DE3A DE3A; Viehicle model
FeE o I NN 5 HHNGHRA
J HMGHR: Model series
r—— 2 ENGINE BA12 Engine mode|
3 EXT ADG Exterior code
4 TRAMS FSh42 Transmission code
AXLE
5 COLOR AZE30JDE2 | ARG: Body colour coda
INT OPT I —
0. Interior code
D&2: Equipment code
For monotone colour vehicles, the body colour code shall
be indicated.
MODELS
Modal code Engine model Transmission model | Fuel supply system
DE3A HMGHR BA12 <VB-MIVEC: | FEM42 (2WD-EMT) | MP1
e (1,298 mé)
HYGHR
F5A42 (2WD-S4T)




00-14 GENERAL — Vehicle Identification

MODEL CODE
Mo, | Hems | Contents
DE3AHNGHR 1 Viehicle line o: FTO
TTTTTTTTT i oo & e
123456789 3 | Engine type 3. 1,998 m¢ petrol engine
i (BATZ <NE-MIVEC:)
o 4 | Group A: Passenger car
5 | Bodystyle H: 2-door notchback coupe
6 Transmisslon type M: S-speed manual
transmission
Y. S-speed automatic
transmission
T Vehicle grada G GPX
8 Specified engine feature | H:  MPI-DOHC-MIVEC
g8 Steering wheel location R: Right hand
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[

CHASSIS NUMBER

The chassis number I8 stamped on the toeboard inside the
engine compartment.

A JMY HNDE3 A W U 000001 A
PTTTTITIT17T
i 2 3 4 5 6 7 8 9% 10 1"
ADDRDOTT
Mo, | ltems Contents
1 Fixed figure J Asia
2 | Distribution channel M | Japan channel ]
3 Destination Y For General Export
4 Body style H 2-doar nolchback coups
5 | Transmission type M | 5-speed manual ransmission
Y S-gpeed automatic transmission
& | Development order DE | FTO '
7 | Engine 3 | BA1Z: 1,998 m¢ petral engine e
B Sort A Passanger ua;
8 Model yaar W 1838
10 | Plant U | Mizushima Motor Vehicie Works
11 Sarial numbas 1= -

ENGINE MODEL NUMBER

1. The engine model number is stamped at the cylinder
block as shown in tha following.

Engine modal | Engine displacement mé
6A12 1908
2. The engine serial number is stamped near the engine
model number.
Engine serial numbser AADEDT 1o YY2EDE8
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MAJOR SPECIFICATIONS

[tams | DE3AHNGHR DE3AHYEHA
Viehicle dimensions mm | Overall langth 1 | 4,365 4 365
Overall width 2 | 1,738 1,735
Cwerall height (unladen) 3 | 1,300, 1,300
1,305+ 1,305
- Wheetbase 4 | 2,500 2,500
Track-front 5 | 1,490 1,490
Track-rear & | 1,485 1,485 )
Cverhang-front 7 | 800 800 T
Cwverhang-rear 8 | 795 795
Ground clearance (unladen) | 8@ | 150 160 -
Vehicle weight kg Kert weight 1,200 1,240
Max. gross vehicle weight 1,580
Max. axle weight rating-front 830
| Max. axla weight rating-rear GE0 .
Seating capacity 4
Engine Model No. | BA12
 Total displacement m¢ 1,988
Transmission Model No, FsMa2 F5A42
Type S-speed manual E-spead automatic T
Fuel systam Fuel supply system MPI

NOTE: * indicates vehicles equipped with sunroof.

/|
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PRECAUTIONS BEFORE SERVICE
SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

1.

ltems to follow when servicing SRS

(1) Be sure to read GROUP 528 — Supplemental Restraint System (SRS).
For safe operations, please follow the directions and heed all warmnings.

(2) Wait at leasl 60 seconds after disconnecting the battery cable before doing any further work,
The SRS system is designed 1o retain enough voltage to deploy the air bag even aftar the battery
has bean disconnected. Serious injury may result from unintended air bag deployment if work
is done on the SRS system immediately after the battery cabls is disconnectad.

(3) Warning labels must be heeded when senvicing or handling SRS components. Warning labels
are located in the following locations.

Sun visor

SRS air bag control unit (SRS-ECU)

Steering wheel

Steering gear and linkage

Ajr bag module (driver's side and front passenger's sida)

Clock spring

(4) Always use the designated special tools and test equipment.

{5) Store components removed from the SAS in a clean and dry place.

The air bag module should be stored on a fiat surface and placed so that the pad surface is
facing upward.
Do not place anything on top of it.

{8) Newver attempt 10 disassemble or repair the SRS components (SRS-ECU, air bag module and
clock spring. If faulty replace them.

(7) Whenever you finish servicing the SRS, check the SAS waming lamp operation to make sure
that the system functions properly.

(8) Be sure to deploy the air bag before disposing of the air bag module or disposing of a vehicle
sguipped with an air bag. (Refer to GROUP 52B — Air Bag Module Disposal Procadures.)
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 pans do not allow any impact or shock to the SRS components.

(2) SRS components should not be subjected to heat over 83°C, so remove the SRS components
before drying or baking the vehicla after painting.

After re-installing them, check the SRS waming lamp operation to make sure that the system
functions properly.
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SERVICING THE ELECTRICAL SYSTEM

Before replacing a component related to the electrical system
and before undertaking any repair procedures involving the
electrical system, be sure to first disconnect the negative
(=) cable from the battery in order to avoid damage caused
by short-circuiting.

Caution

Before connecting or disconnacting the negative (—) cable,
ba sure to turn off the ignition switch and the lighting
switch.

(f this is not done, there is the possibility of
semiconductor parts being damaged.)

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 whan 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. f you see the words “Set the vehicle to the
pra-inspection condition”. in this manual, it means to set the
vahicle to the following condition.

& Engine coolant temperature: B0-90°C

# Lamps, electric cooling fan and all accessores: OFF
& MT Meutral
L

A/T: P range

VEHICLE WASHING

i high-pressure car-washing equipment or steam car-washing
equipment is used to wash the vehicle, be sure to note the
following information in order to avoid damage to plastic
components, etc.

e Spray nozzle distance: Approx. 40 cm or more

& Spray pressure: 3,800 kPa or less

» Spray temperature: 82°C or less

s Time of concentrated spray to one point: within 30 sec.
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MUT-II

Refer to the “MUT-II REFERENCE MANUAL" or “MUT-II
OPERATING INSTRUCTIONS® for instructions on handling
the MUT-IL

nanar DoonoR1l

Connact the MUT-II to the diagnosis connector as shown
in the illustration.

Cautlon
Connection and disconnection of the MUT-II should
always be made with the Ignitien switch In the OFF
position.

Wb

IN ORDER TO PREVENT VEHICLES FROM FIRE

“Improper installation of electrical or fuel related pans could
cause a fire. In order 1o retain the high guality 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 carmed out
in accordance with MMC'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 dermatitits. In addition, used engine oll contains
potentially harmful contaminants which may cause skin cancer.
Adequate means of skin protection and washing facilities
must be provided.

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 il and by degreasing components,
whare practicable, before handling them.
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Ot
.

her 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 cil-impregnated

foot-wear. Overalls must be cleaned regularly and kept

separately from personal clothing.

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 provided.

Obtain First Aid treatment immediately for opan 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, kerosine, diesel fuel, gas oll, 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,

::1" -af:in disorders develop, obtain medical advice without
¥,
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

To improve safety, the SRS is equipped as standard
parts. This system enhances collision safety by
restraining the front passengers in case of an
accident.

The SRS consists of two air bag modules, SRS
air bag control unit (SRS-ECU), SRS warning lamp
and clock spring. The air bags are located in the
centre of the steering wheel, above the glove box.
Each air bag has a folded air bag and an inflator
unit, The SRS-ECU under the floor console monitors
the system and has a safing G sensor and an
analog G sensor. The waming lamp on the

instrument panel indicates the operational status
of the SRS. The clock spring is installed in the
stearing column.

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

Instrumant panel

Air bag module wiring harmess

{Front passenger's sida)

R
= @)

HRAOM3A

SRS warning amp

Diagnosis
m GORneciar
Body wiing hamess Air bag module
. (tlii-.'nr'; ﬂlm':l Rl Licl T
SRG-ECLU }
WRSHED OOODE4S1
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SRS SERVICE PRECAUTIONS

In order to avold injury to yoursalf or othars
from accidental deployment of the air bag during
servicing, read and carefully follow all the
precautions and procedures described in this
manual.

NOTE

If any of these components are diagnosed as
faulty, they should only be replaced, in
accordance with the INDIVIDUAL COM-
PONENTS SERVICE procedures in this

2. Do not use any electrical test equipment on manual, starting at page GROUP 52B.
or near SRS componants, axcept those
spacified on GROUP 52B.
3. Never Attempt to Repalr the Following
Components:
® SRS air bag control unit (SRS-ECL)
# Clock Spring
® Air bag module (Driver's side or front
passenger’s side)
_ 4. After disconnecting the battery cable, walt 60 seconds
Insulating tape Rattery 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.
BARZOON
SRS-ECU connector { 5. Do not attempt to repair the wiring harness connectors
of the SRS. If any of the connectors are diagnosed as
faulty, replace the wiring hamess. If the wires are
diagnosed as faulty, raplace or repair the wiring harness
M according to the following table.

il

112|3|4]|5[6]7 B

g [10011[12
1314)15] [sh7iells [20R1l22]

18R

i 4
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SRS-ECU harness connector, | SRS-ECU Dastination of harness Remedy
terminal number and colour Terminal Mo,
22, yallow 2, 14 Body wiring harnass — Earth Rapair or replace each
i - wiring hamess.
| 5 Body wiring harnass — Junction block
| (Fusa MNo.8)
6 Body wiring hamess — Diagnosis
connestor
12 Body wirng hamess — Instrumeant
panal wiring hamess - SRS waming
lamp
113,22 Body wiring hamess — Alr bap
i module [Front passenger’s side)

18, 20 Body wiring hamess — Clock spring | Replace the clock spring,
oF repalr or replace the
body wiring harmess.

16 Body wiring hamess — Instrument | Repalr or raplace each

paned wiring hamess — Junction block | wiring harness,
(Fuse No.4)

Inspection of the SRS-ECU hamess connector should be carried out by the following procedure.
Insert the special tool (narrow probe in the hamess set) into connector from harness side (rear side),
and connact the tester to this probe. If any to cther than the special tool Is used, it may cause
damage to the harness and othar components., Furthermore, measurement should not be carried
out by touching the probe directly against the terminals from the front of the connector. Tha terminals
are plated to increase their conductivity, so that if they are touched directly by the probe, the plating
may break, which will cause drops in reliability.

SR5-ECL hamess connactor

MBGSG 222

SRE-ECU harness connector [rear side)

SRS components should not be subjected to heat over 93°C, so remove the SRS-ECU, air bag

xula {driver's side and front passenger's side), clock spring before drying or baking the vehicle
r painting.

Whenever you finish servicing the SRS, check waming lamp operation to make sure that the system

functions properly. (Refer to GROUP 52B.)

Make cerain that the ignition switch is OFF when the MUT-II is connected or disconnected,

. 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 OMLY
THE PROCEDURES AND EQUIPMENT SPECIFIED IN THIS MANUAL.
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SUPPORT LOCATIONS FOR LIFTING AND JACKING

Caution
Do not support the vehicles at locations other than specified supporting points. If do so, this
will cause damaga, etc.

SUPPORT POSITIONS FOR A GARAGE JACK AND AXLE STANDS

Caution
Mever support any point other than the specified one, or it will be deformed.

GARAGE JACK

Caution
Never support the rear floor crossmember.

AXLE STANDS
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SUPPORT POSITIONS FOR A

SINGLE-POST LIFT OR DOUBLE-POST

LIFT

Caution

When service procedures require removing rear
suspension, spare tyre and rear bumper, place
additional weight on rear end of vehicle or
anchor vehicle to holst to prevent tipping of
centre of gravity changes.

DOUBLE-POST LIFT

DOESYD

SINGLE-POST UFT
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H-bar lift
H-bar lift
RS
r il T
- (I [ 1 |
ST
ONOnI4ET
Chassis-sup-
poaition
Fﬂl{a sl Attachmen]
Seclion A - A
| = side sill
-ll H-bar lift
Allachmant 11

CORDTEL
BN004483

t

SUPPORT POSITIONS AND SUPPORT METHOD
FOR AN H-BAR LIFT

Caution

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

When H-bar lift is used to lift up vehicles, use of metallic
attachment attached to the H-bar lift may cause damage
to the suspension arm etc. Therefore, lift up the vehicle by
the following procedure.

1. Place the wvehicle on the H-bar lift (same direction).

2. Place attachments on the H-bar it at the designated

chassis-support positions. When making the attachmants,
refer to the saction conceming making them.

Caution

If support Is at any location other than the designated
positions, the body or suspension might be deformed
or otherwise damaged, so care should be taken to
support only at the correct (designated) positions.

3. Raise the H-bar |ft to the height at which the vehicle

is slightly raised and check to be sure that the vehicle
15 correcily and sufficiently sacured; then raise the vehicle.

U I I B I R I R
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saxenzr

aoxroIe
ananIsNg

PREPARATION OF “ATTACHMENTS"

1.

Prepare the blocks {(wooden) and nails as shown in the

figura.
[tem Dimensions mm | Quantity
Block (A) 80 x 85 x 1,800 2
Block (B) 60 x 100 = 85 4
Block () 140 x 40 < 85 B
Mail 70 ar more az
Caution

The wood selected for the blocks must be hard.

For the (B) blocks and (C) blocks, use a saw and chiseal
or similar tool 1o make grooves of the dimensions shown
in the figure.

Make four "ATTACHMENTS" such as shown in the figure
nailing (B) and (C) blocks so that each (B) blocks is
sandwiches between (C) blocks.
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STANDARD PART/TIGHTENING-TORQUE TABLE

Each torgue value in the table is a standard value

for tightening under the following conditions.

(1) Bolts, nuts and washers are all made of stesl
and plated with zinc.

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

Standard bolt and nut tightening torque

The values in the table are not applicable:

{1) If toothed washers ara inserted.

(2) If plastic parts are fastaned,

(3) If bolts are fightened to plastic or die-cast
inserted nuts,

(4) If sgﬁ-Ia.pplm screws or self-locking nuts are
used.

Thread size Torgue Nm
Bolt nominal Pitch  [mim) Head mark "4" Heaad mark “7" Haad mark “8"
diameter (mm)
M5 o8 T 49 ) 5.9 N
ME 1.0 4.5; 8.8 9.8
ME 1.25 12 22 25
M10 1.25 |24 44 52
M12 125 | 41 a 81 %6

i M14 1.5 72 137 157
M16 1.5 111 208 235
Mi8 1.5 167 304 343
M20 1.5 226 - 412 481
M22 1.5 04 558 64T
M24 15 392 | 735 E..ﬂ

Flange bolt and nut tightening torque
Thread size Torgue MNm
Bolt mominal Pitch  [mm) Heaad mark “4* Head mark 7" I Head mark "8"
diameter (mm) I
ME 1.0 4.9 a8 12
MB 1.25 13 24 28
M10 1.25 26 49 57
M10 1.5 24 44 54
M12 1.25 458 B3 103
M12 1.75 42 | 81 96
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11A-2 ENGINE — Service Specifications

SERVICE SPECIFICATIONS

hiams Siandard value Lirnit
Alternator drive | Vibration | When checked 106 - 137 -
beit tension | frequency Hz |
| When a used belt i= installed 115 -130 -
When a new belt is installed 137 - 162 -
| Tension N Whan chacked 294 —4490 -
_ When a used beitis nstalied | 343-441 -
l _.'nl'l.lhan a new balt is installed 490 (86 -
Deflection | When checked 9.0-13.0 B
. (Reference e
| walue) mm When a usad belt is installed 10.0-12.0 -
' When a new belt is installed 6.0-8.0 -
Power steering Wibration Whan chackad 143 - 169 -
oil pump and A/C | frequency Hz
COMpressor When a used balt is installed 150 - 163 -
drive belt tension |
Whan a new balt is installed 180 - 202 -
Tension M When checked 490686 -
When a used bealt is installed 539-837 -
When a new belt ks installed TES-98B0 -
Defection When checked 4.4-52 -
{(Reference
valua) mm When a used belt is installed 4,6-5.0 -
When a new belt is insialled 34-4.0 -
Valve clearance (af cold) [walue in | Intake side .16 (0.10) =
{ ) indicates measured value at |
cam side] mm | Exhaust side 0.21 {0.13) -
Basic ignition timing a* -
Idle spead rimin 700 = 50 -
CO contents % 0.6 or less -
Compression pressura (250 r'min) kPa 1226 kin. 1030
Compression pressure difference of all cylinder kPa = Max. 98
Intake manifold vacuum kPa - Min. 60
Cylinder head bolt shank length mm - 96.4
Auto-tensioner push rod movemant mm Within 1 -
Timing belt tansion forque Mm 3 -
Auto-tansionar rod profrusion amount mm 38-45 -

|+

| 4
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- SEALANTS
—
tams Specified sealants Ramarks
~= | Oilpan ' MITSUBISHI GENUINE PART . Semi-drying sealant
MDS70389 or equivalent
- | Flywhesl bolt <M/T> or drive plate bolt <A/T> aM ATD Part No.8660 or equivalent | Semi-drying sealant
Rockar cover, bearing cap, OCV holder, cam cap | 3M Stud Locking 4170 or aguivalent | -
~
SPECIAL TOOLS
= | Teol Number Name Use
MBag1477 Valve adjusting Adjustmant of the valve clearanca
> E
-
MBSG1479 Rocker arm piston | Adjustment of the valve clearance
_— i checkar
il
- pE81478 !
= MBSE1B6B Belt tension meter Driva-l:uTt tension measurement
— sat jusad together with MUT-11)
MBga1502 MUT-II sub # Engine idle speed check
assembly # Basic ignition timing check
e Drive balt tension measurement
MBIR0TET End yoke holder # Holding the camshaft sprocket
# Holding the crankshaft pulley
MD998719 or | Crankshaft pulley
MD99ET54 holder pin
| =
MDO9BTT? Camsghaft oil saal Press-in of the camshaft oil seal
adapter {right bank side)
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ENGINE - Special Tools

Toal Mumbear | Name Lisa
MDo99E7T13 | Camshaft oil saal ® Prassin of the camshaft oil seal
. Instailer ® Prass-n of the gircular packing
MDIoaTTE | Crankshaft rear cil | Prass-in of the crankshaft rear oil seal
| seal installer
KBIS0938 B | Handla Prass-in of the crankshaft rear oil seal
MDGo8767 | Tension pulley Timing bett tension adjustment
socket wrench
MDooar17 Crankshaft front Press-in of the crankshaft front oil seal
@ oil seal installer
g |
MDooaTaT il pan remowver Removal of oil pan
|
ﬁ i
MDSSE7E Flywheal stoppar EaELlin-g the fiywhes! <MT= or drive plate
W | o
|
MBZ21653 1| Cylinder head bolt | Removal and instaliation of the cylinder head
/ I
: MOS26716 " Crankshaft wrench | Tuming of the crankshaht

4

| 9

o 1 ] .l‘
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ENGINE — Special Tools/On-vehicle Service 11A-5
! Number Name Use
! GEMERAL Engine lifier Supporting the engine assembly during

SERVICE removal and installation of the ransmission
| TOOL

MZ203827

MBS31602 Foot assembly

MB3D1453 Engine hanger

assambly

ON-VEHICLE SERVICE
DRIVE BELT TENSION CHECK AND

ADJUSTMENT

ALTERNATOR DRIVE BELT TENSION CHECK
1. Check the drive belt tension by the following procedure.

Standard value:

ftems : Wihan I Whean a used | Whan a new
checked | beftisinstalled | beftisinstalled

Vibration 106137 | 115130 137182

frequency Hz

Tension M 204 - 490 | 343 - 441 490 — GBE

Defiection | 8.0-13.0 | 10.0-120 |60-80

(Refaranca

value} mm
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PR
10— 20 mm **-\ ,{é%?
Y  d
! Tap lighthy with
& finger.
|r‘_,.-" _—

MESE1668
iMicrophona)

EAEQ3ZD

BAEOSLS

IAEDEI[|

<When using the MUT-II»

(1)
(2)
(3)

(4)

{5}

Connect the special tool (MB991668) to the MUT-IL.
Connect the MUT-II to the diagnosis connector.

Turn the ignition switch 1o ON and select “Belt Tension
Measurament” from the menu screen.

Hold the microphone to the middle of the drive belt
batwean the pulleys (at the place indicated by the amow),
about 10 — 20 mm away from the rear surface of the
belt and so that it is perpendicular to the belt (within
an angle of = 157),

Geantly tap the middle of the belt between the pulleys
(the placa indicated by the arrow) with your finger as
shown in the illustration, and check that the vibration
frequency of the belt is within the standard value.

Cautlon

(1) The temperature of the surface of the belt should
be as close as possible to normal temperature.

(2) Do not let any contaminants such as water or
oll get onto the microphone.

(3) If strong gusts of wind blow against the
microphone or if there are any loud sources of
noise nearby, the values measured by the
microphone may not correspond to actual values.

(4) i the microphone is touching the belt while the
measurement is being made, the values measured
by the microphone may not correspond to actual
values.

(5) Do not take the measurement while the vehicle's
engine is running.

<When using a tension gauge>

Use a belt tension gauge 1o check that the belt tension iz
within the standard valus.

<Balt deflection check>

Apply 98 N of force to the middle of the drive belt betwean
the pulleys (at the place indicated by the arrow) and check
that the amount of deflaction Is within the standard value.
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Adjusting bolt

BAEQ3Z2

Powier siearing
all pump pullay

Grankahaft w" E?nm
pulbey pullay

2. I outside the standard value, adjust the tansion by the
following procadura,
(1) Loosen the lock nut.
(2) Adjust the belt tension using adjusting bolt.
{3) Tighten the lock nut.
(4) Check the belt tension, and readjust if necessary.

Caution
Check after turning the crankshaft once or more
clockwise (right turn).

POWER STEERING OIL PUMP AND AIR CONDITIONER
COMPRESSOR DRIVE BELT TEMSION CHECK AND
ADJUSTMENT

1. Check the drive belt tension by the following procedure.
Standard value;

tams When | When aused | When a new
checked | beltisinstalled | beft is installed
Wibration 143 -168 | 150 - 183 | 180 — 202
| frequency Hz
{ Tension N 490-686 | 539-637 784-980
't Deflaction mm | 11.0-15.0 | 12.0-14.0 B.0-12.0

<When using the MUT-II>

Gently tap the middle of the belt between the pulleys (the
place indicatad by the arrow) with your finger as shown in
tha illustration, and check that the vibration frequancy of the
belt is within the standard value range.

NOTE

Refer to P.11A-6 for details on the method of measuring the
vibration freguency using the MUT-IL.

<When using a tension gauge>

Use a belt tension gauge to check that the belt tension is
within the standard value.

<Balt deflaction check:>

Apply 98 N of force 1o the middle of the drive belt between
the pulleys (at the place indicated by the arrow) and check
that the amount of deflaction is within the standard value,
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pulley

LECLET ]

2.

If outside the standard value, adjust by the following

procedure.

(1) Loosen the oil pump fixing nut A

(2} Adjust the amount of belt deflection using adjusting
bott B.

(3) Tighten the fixing nut A

Tightening torque: 49 Nm
(4) Check the belt tension, and readjust if necessary.

Caution
Check after turning the crankshaft once or more
clockwise (right turn).

VALVE CLEARANCE CHECK AND
ADJUSTMENT

NOTE
Perform the check and adjustment when the engine is cold.

Remove the air intake plenum.
Remove all of the spark plugs.
Remove the timing belt upper cover.

Turn the crankshaft clockwise to align the timing marks
on the camshaft sprockets. This sets the No.1 cylinder
to top dead cantre,

Remove the rocker cover.

Check the valve clearances of the valves indicated in
the following table.

Cylincer Na. | 1 2 3 4 |5 B
Intake vaive O -
Extaustvahve | O | O

Checking method

insert the thickness gauge into the clearance between the
low-speed cam (narrower cam) and roller, and measure the
clearance.

Standard value:
Intake valve 0.10 mm

Exhaust valve 0.13 mm

NOTE
If the above values are satisfied, the clearance at the
valve side should be as follows:

Intake valve 0.16 mm
Exhaust valve 0.21 mm
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RS RPN
Thickness gauge |

7.

12,
13,
14,
15.

10.

1.

If the valve clearance deviates from the standard value,

adjust by the following procedura,

(1} Using the special tool, loosen the adjusting screw
lock nut,

(2) Insart tha thickness gauge into the clearance betwean
the low-speed cam (narrower cam) and roller.

(3) Screw in one of the two adjusting screws until it
contacts the valve (the screw begins to be tightened
hard).

(4) Screw in the other of the two adjusting screws untll
it contacts the valve (the screw begins to be tightenad
hard). Then tighten the lock nut.

(5) Loosen the screw which has been screwed in at step
(3) slightly {until the screw begins to tum freely), and
screw in again until it contacts the valve (the screw
begins to be tightened hard). Then tighten the lock
nut

(6) Remove the thickness gauge.

(7) Screw in the special tool into the piston top of the
rocker arm 'H' (wider one), and check that the piston
can be pulled up by hand.

Turn the crankshaft approx. 240° clockwisa from the No.1
cylinder top dead centre. This sets the No.3 cylinder to
top dead centre,

Check and adjust the valve clearances of the valves
indicated in the following table, according 1o steps 6 and
7.

Cyfinder Mo. | 1 2 3 4 5 g
intake vaive ‘o | o

Exhaust valve O O

Tum the crankshaft approx.240° clockwise further from
the top dead centre of the Mo.3 cylinder. This sets the
No.5 cylinder to top dead centre.

Check and adjust the valve clearances of the valves
indicated in the following table, according to steps & and

7
CylinderNa, |1 | 2 a 4 5 6
Intake vaksa O &
Exhaust valve ) )

Install the rocker cover.

Install the timing belt upper cowver.
Install the spark plugs.

Install the air intake plenum.



11A-10

ENGINE - On-vehicle Service

IGNITION TIMING CHECK

1.

o o o

N>

10,

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

Connect the MUT-II to the diagnosis connactor,

et up a timing light.

Start the engine and run at idie.

Check that engine idla speed is within the standard value.

Standard value: approx. 700

Select No1T of the MUT-II Actuator test.
Check that basic ignition timing is within the standard
value,

Standard value: 5° BTDC =3®

If the basic ignition timing is outside the standard value,
inspect the MPI system while referring to GROUP 134
- Troubleshooting.

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

Caution

It the test Iz not cancelled, a forced driving will
continue for 27 minutes. Driving under this condition
may damage the angine.

Check that ignition timing is at the standard value.

Standard value: approx. 10°BTDC

NOTE

1. Ignition timing is variable within about = 7°, even
under normal operating.

2. And it is automatically furthar advanced by about
5° from standard value at higher altitudes,

IDLE SPEED CHECK

1.
2.
3.

Before inspection, set the vaehicle 1o the pre-inspection
condition.

Turn the ignition switch to OFF and connect the MUT-II
to the diagnosis connector,

Check the basic ignition iming. Adjust if necessary.

Standard value: 5° BTDC:3°
Aun the engine at idle for 2 minutes.

Chack the idle speed. Select item Mo, 22 and take a
reading of the idie speed.

Curb idle speed: 750 = 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 wvalue, check
the MPl components by referring to GROUP 13A -
Troubleshooting.

i | 4 ' i I K

K
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ENGINE - On-vehicle Service 11A-11

Crank angle sensor conmesbor

= I~

IDLE MIXTURE CHECK

1.
2.

o

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

Turn the ignition switch to OFF and connact the MUT-II
to the diagnosis connector.

Check that the basic ignition timing is within the standard
value,

Standard value: 5° BTDC+3"

Run the engine at 2,500 r/min for 2 minutes.
Set the CO tester.
Check the CO contents at idle.

Standard value: 0.6% or less

If there 5 a deviation from the standard value, check
the following items:

& Diagnosis output

& Closed-loop control (When the closed-loop control
is mormal, the output signal of the oxygen sensor
changes between 0-400 m\ and 600-1,000 mV
at idle.)

Fuel prassure

Injector

Ignition coil, spark plug cable, spark plug
Evaporative emission control system

Comprassion pressura

NOTE

Replace the three way catalyst when the CO contents
are not within the standard value, even though the result
of the inspection is normal on all items.

COMPRESSION PRESSURE CHECK

1.

ol

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

Disconnect the spark plug cables.

Remove all of the spark plugs.

Disconnect the crank 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 etc., and
after the engine has been cranked, check that no foreign
material is adhering 1o the shop towel.

Caution

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

2. If compression I8 measured with water, oil, fuel,
etc., that has come from cracks inside the cylinder,
these materials will become heated and will gush
out from the spark plug hole, which is dangerous.



ENGINE -

On-vehicle Service

B.
7.

10.
1.
12,

1.
2.
3.

Set compression gauge to one of the spark plug holes.
Crank the engine with the throttle valve fully open and
measure the compression pressure,

Standard value (at engine speed of 250 r/min):
1226 kPa

Limit {(at engine speed of 250 r/min): min. 1030 kPa

Measure the compression pressure for all the cylinders,
and check that the pressure differances of the cylindars
are below the limit.

Limit: max. 98 kPa

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

(1} i the compression increases after oil is added, the
cause of the malfunction is a worn or damaged piston
ring andfor cylinder inner surfaca.

(2) i the compression does not rise after oil is added,
the cause is a bumnt or defective valve seat, or pressura
is leaking from the gasket,

Connect the crank angle sensor connector.
Install the spark plugs and spark plug cables.
Use the MUT-II to erase the diagnosis codes.

NOTE
This will erase the diagnosis code resulting from the crank
angle sensor connector being disconnectad.

MANIFOLD VACUUM CHECK

Set the vehicle to the pre-inspection condition.
Sel the engine tachometer or connect the MUT-II,
Check that the idie speed is within the standard valye.

NOTE
When using the MUT-II, select the code No.22.

Connact the three-way union joint to the vacuum hose
between the fusl pressure regulator and the air intake
plenum, and connect a vacuum gauge.

Check the manifold vacuum at idle.

Limit: 80 kPa



W' W D

ENGINE — On-vehicle Service 11A-13
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OIL CONTROL VALVE (OCV) CHECK
OPERATING SOUND CHECK
1. Disconnect the two OCV connectors,

2. When battery voltage is applied between terminals of
the OC\V-side connector, the operating sound of the OCV
(for high-speed switching owver) should be heard.

MEASUREMENT OF RESISTANCE BETWEEN TERMINALS

1. Disconnect the two OCV connectors.
2. Measure the resistance between terminal 1 and terminal
2 at the OCV connector sida.

Standard value: 6.0 — 7.5 Q (at 20°C)



11A-14 ENGINE - Crankshaft Pulley

CRANKSHAFT PULLEY
REMOVAL AND INSTALLATION

Fre-removal Operatlon Post-installation Operatlon
Undar Cover FRemaoval # Under Cover Instalation
e Drive Belt Tension Adjustment (Refer to P114-5)

A RGE1T

Removal steps
1. Drive belt {Altarlmtnr} oA A« 3. Crankshaft bolt
2. Drive belt (Power steering oil 4. Washer

pump, AC comprassor) <Ap p-A« 5. Crankshaft pulley

REMOVAL SERVICE POINT

~HU9?W5* «Ap CRANKSHAFT BOLT/CRANKSHAFT PULLEY
) 7 REMOVAL

MBSS0TET g aimoaia

e _—

INSTALLATION SERVICE POINT

A« CRANKSHAFT BOLT/CRANKSHAFT PULLEY
INSTALLATION

When installing the crankshaft bolt, apply the minimum amount
of engine oil 1o the seat surface and thread of the bolt.



ih 1}

W' ' W T W

B. Cam caps, front and rear

ENGINE — Camshaft and Camshaft Oil Seal 11A-15
CAMSHAFT AND CAMSHAFT OIL SEAL
<Left bank side>
Pre-removal and Post-installatbon Operation
# Engine Coolani Draining and Supplying (Refer to GROUP 14 - On-vehicle Service.)
® Alr Cleaner Assemb nlgﬂ‘nnu'al and Installation
# Timing Baft Removal and Installation (Aafer fo F.11A-20)
& Fual Discharge Prevention (Refer to GROUP 134 — On-vahicla Senvica.)
AD1RDOZE
Removal steps (Left bank side)
1. Blow-oy hose 7. Camshaft bearing cap, cenira
2 PCV hose 8, OCV holder assambly
3. Ignition coil assembly 8, Circular packing
4, Rocker cover 10, Camshatt oil seal
A 5. Camshaft sprocket assembly 11, Camshaft



11A-16

ENGINE — Camshaft and Camshaft Qil Seal

<Left bank side>

Flc-:karr-:nuw gasked

10 mm 10 mm

Sealant: 3M ATD Part
! No.8660 or equivalent

Installation steps (Left bank sida)

-2 11. Camshaft
B+ B. OCV nolder assambly
B4 7. Camshaft bearing cap
1 6. Cam caps, front and rear
10. Camshaft oil seal

B
tgq 9. Circular packing

GiR002A
(I 7B

.i H#-ph.r angine il 1o
. all moving paris
| prior ta installation,

ME4 5. Camshaft sprocket assembly
4. Rocker cover
4. Ignition coil assembly
2, (et

1. Blow-by hose
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ENGINE — Camshaft and Camshaft Oil Seal 11A-17

<Right bank side>

Pré-ramoval and Post-installation

# Engine Coolant Draining and Supplving (Reler to GROUP 14 - Dn-vehicle Servica)
*  Ar Cleanar Assembly owal and Installation
® Alr Intake Plenum Removal and Installation (Fefer to GROUP 15 = Infake Manifold.)
- TI'I'IIPE Balt Removal and Installation {Refer to P.11A-28.)
® Camshaft Positlon Sensor Femoval and Instalation (Hefer to GROUP 16.)
ADTROOIT
Removal steps (Right bank side)
11. Breather hosa 17. Camshaft bearing cap, centre
12, Blow-by hose 18. QCV holder assembly
13. Spark plug cable assembly 19, Circular packing
14. Rocker cover 20. Camshaft oil saal
A 15, Camshaft sprocket 21. Camshaft

16, Cam caps, front and rear



11A-18 ENGINE — Camshaft and Camshaft Oll Seal

<Right bank sides>

Rocker cover gaskeat \{-H?L/N/

c1R0O2T
10 mm 10 mm
s | =
Sealant: 3M ATD Part ~gn, Apply engine ol to |
No.8660 or equivalent "ll ﬂﬂﬂﬁ&ﬂ’,‘fmd
Installation steps (Right bank side)
A 21. Camshaft E+ 15 Camshaft s kit
::q :Ié Gaw mmmmhly 14. Rocker cmp:m
. Cams ring cap 13. Spark plug cable assembl
B« 16. Cam caps, front and rear 12, Blow-by hose '
20. Camshaft oil seal 11. Breather hosa
o 19, Circular packing

REMOVAL SERVICE POINT
«Ap CAMSHAFT SPROCKET REMOVAL

& Zono
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ENGINE - Camshaft and Camshaft Oil Seal

11A-19

<Left bank side=

I‘ﬁlllmllm

Iden symbl Ai

<Aight bank side»
Ring

Identification symbaol

AADI

<Lsft bank slde>

Intake valve slde
Cap Mo, e

Cap Mo
Exhaust valve side

e T

INSTALLATION SERVICE POINTS
A« CAMSHAFT INSTALLATION

1. Check that the rocker arm is installed to the valve and
lash adjuster correctly.

2. Apply angine oil to the journals and cams of the camshafts.

3. Install the camshafts to the cylinder head. Be careful
not to confuse the intake camshaft with the exhaust one
or left bank side with right bank side.

NOTE

It can be identified by the idenfification symbol on the
camshaft rear end or the diameter of the ring whether
a camshaft is for intake valves or exhaust valves,

Camshaft Idantification symbol | Ring diameter
Irtake valve side 1 25 mim
Exhaust valve side | A a0 mm

4. Set the camshaft dowel pins in the positions shown in
the illustration.

<Right bank sldes

B« CAM CAP/CAMSHAFT BEARING CAP/OCVY

HOLDER ASSEMBLY INSTALLATION

1. Apply specified sealant to the camshaft holder in the
positions shown in the illustration.

Specified sealant: 3M ATD Part No.8660 or equivalent

2. Install the camshaft bearing cap, cam cap and OCV holder

assembly according to the “I" mark (stands for intake),
the "E* mark (stands for exhaust), and the cap number.
3. Tighten the bolts in the shown sequence.

il !J'!" R L
il I
l{illq-: [C 18-

I‘II- li|||-||||§! Gap Ne.

ACiRDDA2



11A-20 ENGINE — Camshaft and Camshaft Oil Seal

<Right bank side> |<Left bank side-

un-naanahﬂﬂ?ﬁﬂ??___: WMDSET1 3

p-C CAMSHAFT OIL SEAL INSTALLATION

1. Apply engine oil to the camshaft oil seal lip.
2. Use the special tool to press-fit the camshaft oil seal,

D4 CIRCULAR PACKING INSTALLATION

p-E«f CAMSHAFT SPROCKET INSTALLATION

Use the special tool to stop the camshaft sprocket from turning
in the same way as was dona during removal, and then tighten
the bolts to the specified torque.

Tightening torque: 88 Nm
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ENGINE - Oil Pan 11A-21
OIL PAN
REMOVAL AND INSTALLATION
Pre-removal and Posi-installation Operation _
& Under Cover Remowal and installation & Enging Qll Draining and Supplying

& Front Exhaust Plpe Remowval and Insiallation {Rafer to GROUP 12 = On-vehicle Service )
(Refer to GROUP 15)

8.8 — 12 Mm

mEpIaT

Saalant:
MITSUBISHI GENUIME PART
MDE70389 or equivalent

T Hm

Removal steps

1. Starier maotor i 4. Ol pan
2. Bell housing cowver 5. Drain plug
3. Engine oil level gauge assambly A+ & Drain plug gaskat

MD2g8727 ——__—| MD398727 f:‘_"__' REMOVAL SERVICE POINT
= «Ap-OIL PAN REMOVAL

D1LB5EI OO0 TIEZ




11A-22 ENGINE - Qil Pan

INSTALLATION SERVICE POINT
r-A4DRAIN PLUG GASKET INSTALLATION

Replace the drain plug gasket, being careful about its
crientation. (Refer to GROUP 12.)
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ENGINE — Crankshaft Oil Seal 11A-23

CRANKSHAFT OIL SEAL
REMOVAL AND INSTALLATION

Lip auc:iiun

QEGDET

Engine oil

Crankshaft front oil seal remowval

steps

¢ Timing belt (Refer o P11A-29.)
Crank angle sensor
Refer to GROUP 16.)

. Crankshaft sprocket

. Crankshaft sensing blade

. Crankshaft spacer

. Ray

. Crankshaft front oll seal

O B ) B3 =

IEngina
oil:
washar

surlace)

equivalent

Crankahaft rear oil asal removal
steps
® Qi pan (Refer to P.11A-21.)
# Transmission assembly

fer to GROUP 22 or 23.)
L] ich cover and disc =kT=
B. Adapter plate

7. Plata

i, | b

8. Drive plate <AT=

10. Crankshalt rear oil saal



11A-24 ENGINE — Crankshaft Oll Seal

ADARCOAR

LITMITE

REMOVAL SERVICE POINTS
Ap FLYWHEEL <M/T>/DRIVE PLATE <A/T> REMOVAL

Usa the special tool to secure the flywheel or drive plate,
and remove the bolts.

INSTALLATION SERVICE POINTS
p-A-+ CRANKSHAFT REAR OQIL SEAL INSTALLATION

1.

2.

Apply a small mount of engine oil to the entire
circumference of the oil seal lip.

Install the oil seal by tapping it as far as the chamferad
position of the oil seal case as shown in the llustration.

p-EB-dDRIVE PLATE <A/T>FLYWHEEL <M/T>

1.

INSTALLATION

Ciean off all sealant, oil and other substances which are
adhering to the bolts, crankshaft thread holes and the
flywheel <M/T> or drive plate <A/T>.

Apply il to the seat surface of the flywheel <M/T> or
drive plate <A/T= bolts,

Apply oil to the crankshaft thread holes.

Apply sealant to the thread of mounting bolts.

Specifled sealant: 3M Stud locking 4170 or equivalent

Use the special tool to hold the flywheel or drive plate
in the same manner as removal, and tighten the boit
to the specified torque.

Tightening torque: 93 — 103 Nm

p-C4 CRANKSHAFT FRONT OIL SEAL INSTALLATION

1.

2.

Apply a small amount of engine oil to the entire
circumfarence of the oil seal lip,
Tap the oil seal unit it is flush with the oll seal case.
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ENGINE - Cylinder Head Gasket 11A-25

CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
* Fuel Discharge Prevention (Pre-removal operation) * Intake Maniold Remeoval and Installation
#  Enging Coolant Druining and Supplying Refer to GROUP 15.)
® Engine OF Draining an L ront Exhaust Pipe Removal and |nstallathen
* Air Cleaner Cover and Alr intake Hose Remaval and afer to GROUP 15.)
Installation . ing Bel Removal and Installation
® Hadiaior Assembly Femowal and Instaliation (Haler 1o P11A-29.)

Refer to GROUP 14,)
- ermosial Case and Water Inlet Pipe Removal and
|I'II1H-]tI.l|nI'| [Refer to GROUP 14 = Hose and

<zLeft bank side>

10 Nm
Rocker cover gasket

15 10 mm

Sealant: 3M Stud Locking
4170 or equivalent

12 = 15 Nm
- o

e e A LIS
-."‘.-1""'?".71?-'&13;." 5,

3 Fa-m = )
iy gre ~ “:ﬁ‘_'!-"' Z
—

Tad Mm = 0 Nm — 20
HNm — +80° — 490"

20
IRDOED
g T
B 10 = 12 Nm
Remowval steps
1. PGV hose 10, Timing belt rear left cover
2. Blow-by hose 12. Camshaft position sensor
4, Enltlnn coil assambly 15. Oil seal
g_ Idnln-ckar Eg;ar 16. Eamahafl. camshaft holder assambly
. Idler pu «Bp 17. Cylinder head bolt
A p-Dof 5. Camshaft sprockst 18. Cylinder head assembily
flaft bank, intake side) A+ 19. Cylinder head gasket
8. Timing belt rear center cover



11A-26 ENGIME — Cylinder Head Gasket

<Right bank side=

Focker cover gashet

rmm 10
I

Sealant: 3M Stud Locking
4170 or equivalent

74 Nm == 0 Hm — 20

OIR0O0S2
DOOOTSSS

2. Biow-by hose 13. Alternator mounting bolt

3. Breather hose 14. Air intake plenum stay

5. Spark plug cable assembly 15. Qil seal

6. Rocker cover p-Co 16. Camshaft and camshaft holder

7. ldler pullay assambly

“4Ap- pD« B Camshaft sprocket «EBp B 17. Cylinder head bolt
(left bank, intake side) 18, Cylinder head assembiy
9. Timing belt rear canter cover A4 19, Cylinder head gasket
11. Timing belt rear right cover

REMOVAL SERVICE POINTS

MBS0TET «Ap CAMSHAFT SPROCKET REMOVAL

MOCEo8719
oF
MOSOET 54

A TIZoGeT




—
— ENGINE — Cylinder Head Gasket 11A-27
<Left bank side> Exhaustside «{Bp- CYLINDER HEAD BOLT REMOVAL
— PE——" Loosen the bolts in 2 or 3 steps in order of the numbers
oo S fmf shown In the lllustration, and remove the cylinder head boit.
LT BT )
- f_»
= | <Right bank slde> Intake side
—) s e Eronor
— .:J+1 8 &7 iﬂll':l‘, angina
INSTALLATION SERVICE POINTS
:5 p-A4CYLINDER HEAD GASKET INSTALLATION
1. Wipe off all oil and grease from the gasket mounting
— surface.
- 2. Install the gasket to the cylinder block with the identification
mark facing upwards.
=
_a AO1ZO00E
B4 CYLINDER HEAD BOLT INSTALLATION
__"; T Burred side ey bt y | 1. When installing the cylinder head bolts, the length below
" the head of the bolts should be within the limit.
=~ Head bolt E}m If it is outside the limit, replace the bols.
— Al washer Limit (A): 96.4 mm
Cylindar 2. The head bolt washer should be installed with tha burred
— head side caused by tapping out facing upwards.
e i 3. Apply a small amount of engine oil to the thread section
__.; oo gigEnt and the washar of the cylinder head bolt.
i LB L]
= <LeM bank side> Exhaust side 4, Tighten the bolis by the following procedure.
- ;-\_:1"1-]- “E Frnnt-n'f Eﬂﬂ ﬂ‘pﬂl"ﬂhﬂl‘l H-EI'ITlﬂl'l'EE
' ek aw es ery engine 1 Tighten to 74 Nm, Carry out in the order shawn in
— the illustration,
T |<fight bank side> Intake side 2 Fully loosen. Carry out in the reverse order of
-: 1 <8 <% 47 Frontof that shown in the illusiration.
—_ ai 28 o7 3  EMQNG 3 Tighten to 20 Nm, Carry out in the order shown in
E : o the illustration.
— -y 4 Tighten 80° of a tumn. | In the order shown in the
—_— ilusiration. Mark the head of the
cylinder head balt and cylindar
= Step 4 Step B L head by paint.
-_ a0° 80" 5 Tighten 80° of a tum. | In the arder shown in the
ilustration. Check that the painted
— mark of the head bolt is lined up
— with that of the cylinder head.
Caution
— 1. Always make a tightening angle just 90°. If it is less
= Painted mark Painted mark than 80°, the head bolt will be loosened.
2, I itls more than 80°, remove the head bolt and repeat
_-5 SENEES the procedure from step 1.



11A-28 ENGINE — Cylinder Head Gasket

ABAEDS |
8% 4% 26 310,
3 a i 5
= F !
— —1 I4H s
& K E B ) i
e P T e

p-C CAMSHAFT AND CAMSHAFT HOLDER

1.

@

ASSEMBLY INSTALLATION

Check that the retainer of the adjusting screw is secured
correctly.

Caution

Engage the convex part of the retainer with the
concave part of the screw correctly, otherwise the
pad may drop.

Apply the specified sealant to the position shown in the
illustration.

Sealant: 3M Stud Locking 4170 or equivalent

While the sealant is wet (within 15 minutes), install the
camshaft and camshaft holder assembly to the cylinder
head.

Caution
Be careful not to apply the sealant to the other places

than specified as the engine oil passage may be
restricted.

Pull up the T" lever until the roller contacts the camshatt,
and install the camshaft and camshaft holder assembly.
Tighten the bolts in the shown numercal order.

Check the tightening torgues of the bolts marked by *
in the shown alphabetical order.

D CAMSHAFT SPROCKET INSTALLATION

Use the special tool to hold the camshaft sprocket in the
same way as removal, and tighten the bolts to the specified
torgque.

Tightening torque: 88 Nm

!

i

| 4

|4

| i

K

|/



ENGINE — Timing Belt

11A-29

U POV VOV VI PR PR PV PRV PRV TR POV VALY PR PRV R PRV POV PRV OV TR V P TR !

TIMING BELT
REMOVAL AND INSTALLATION

Pre-ramoval and Post-installation Operation

# Under Covar Removal and Installation

# Crankshatt Pullay Removal and Installation
(Rafer to P.11A-14)

O-ring

el

Engine QI

Removal steps

1. Engine cover

2. Pressure pipe and hose clamp baolt
3. Alternator lower mounting bolt

4, Ol level gauge assembly

2.9 Nm

O00TEET

g. Eﬂngimli"f puley

. Emgine hanger

7. Tensloner bracket

B. Tansion pulley bracket assembly



11A-30 ENGINE — Timing Belt

_ 12

10 = 12 Mm

ADI D018

Removal steps

13. Ermkh:rﬂrglﬂ ﬁ;?ﬁiﬂl‘ connecior 14. Front flange

. Camshaft position sensor connector & Timing belt tension adjustmeant
11. Timing balt cover (front, upper right) B g: 15. Tlming balt :

12, Timing belt cover (fromt, upper leff) - 16, Auto tensianer

13, Timing ball cover [lower)

REMOVAL SERVICE POINTS
<A TENSIONER PULLEY BRACKET REMOVAL

Loosen the upper side of the alternator, and then remove
the tensioner pulley bracket.

|0



ENGINE - Timing Belt 11A-31

«Bp- TIMING BELT REMOVAL

1. Align each of the timing marks.

2. Loosen the centre bolt of the tension pulley and ramove
Timing marks Timing marks the timing belt.

Caution

If the timing belt is to be reused, use chalk to mark
it with an arrow on [ts flat side indicating the turning
direction.

INSTALLATION SERVICE POINTS
98 N - 196 N p-A4AUTO TENSIONER INSTALLATION

1. Apply 98 — 198 N force o the auto tensioner by pressing
i'\ it against a metal (cylinder block, etc.), and meaasura the
A movament of the push rod.

[ Movement

—/ Standard value: Within 1 mm
{2 A: Length when [t is free (not pressed)
AL tensioner | e B: Length when it is pressed

A - B: Movement

ATLIOBOE

2. Ifitis out of the standard value, replace the auto tensioner.

A B 3. Use a press or vice to gently compress the auto tensioner
push rod until pin hole A of the push rod and pin hole
B of the tensionar cylinder are aligned.

Caution
it the compression speed Is too fast, the rod may
become damaged, so be sure to carry out this
Y \ operation slowly.
-:I | - !jl.l-u‘lijl;lT

4. Once the holes are aligned, insert the set pin.

NOTE
When replacing the auto tensioner with a new par, the
pin will ba in the auto tensioner.

5. Install the auto tensioner to the engine.

Set pin

ADNS 0138

Y VT Y VY VI VIR PRV PRV PRV PRV VARV VR VR PR PRV PRV PRV TRV VARV TRV TRV PRV PR




ENGINE - Timing Belt

p-E-qTIMING BELT INSTALLATION
1.

Turn the crankshatt sprocket timing mark forward by threa
teeth to move the piston slightly parts No.1 compression
top dead cenira.

Caution

If the camshaft is turned when the piston is at No.1
compression top dead centre, the vaive will interfere
with the piston.

Align the camshaft sprocket timing marks.

Caution

If the sprocket on one side of the left bank is turned
one full revolution while the sprocket timing marks
on the opposite side of the left bank are aligned, the
Intake and exhaust valves will interfere.

After aligning the crankshaft sprocket timing marks, turn
the crankshaft one tooth anticlockwise.

Install the timing balt to the sprocket in the following order:

Caution

The left bank side camshaft sprockets will turn readily
because of the spring force being applied, so be
careful not to get your fingers caught.

(1) Align the timing marks of the left bank side axhaust
camshaft sprocket, and clamp the timing belt with
a clip.

(2) Align the timing marks of the intake camshaft sprocket,
set the timing belt and clamp it with a clip at the
position shown in the figura,

Cautlon
As the camshaft sprockets will turn easily, do
not apply too much tension to the timing belt.

(3) Set the timing belt onto the idler pulley.

' A

(]
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(4) Check that the timing marks of the right bank side
exhaust camshaft sprocket is aligned, and clamp the
fiming bel with a clip.

(5) Set the timing belt onto the water pump pulley.

(6) Set the timing belt onto the crankshaft sprocket,

(7) Set the timing belt onto the tensioner pulley,

Set the tensioner pulley so that the pin holes are at the
bottom, press the tensioner pulley lightly against the timing
belt, and then provisionally tighten the fixing bolt.
Check that all of the timing marks are alignad.
Remove all four of the clips.

Adjust the timing belt tension.

p-C4TIMING BELT TENSION ADJUSTMENT

1.

After turning the crankshaft 1/4 of a revoidtion in the
anticlockwise direction, turn it in the clockwise direction
until the timing marks are aligned.

Loosen the tensioner pulley fixing bolt, and then use
the spacial tool and a torque wrench to tighten the fixing
bolt to the specified torque while applying tension to the
timing belt.

Standard value: 3 Nm <Timing belt tension torgues

Caution

When tightening the fixing boit, make sure that the
tensioner pulley does not turn with the baoit.



ENGINE - Timing Belt

gi%a130

3. Tum the crankshaft two revolutions in the clockwise

direction, and after leaving it for 5 minutes or mare, check
if the set pin of the auto tensioner can be removed and
inserted aasily.

NOTE

If the s&t pin cannot be inserted easily, the auto tansioner
i good, Check if the amount of protrusion of the auto
tensioner rod is within the standard value.

Standard value (A): 3.8 - 4.5 mm

If the amount of protrusion is cutside the standard value,
repeat the procedure in steps 1 1o 3

Check to be sure that the timing marks of each sprocket
are alignad.

; R I ‘N R

|
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ENGINE ASSEMBLY

REMOVAL AND INSTALLATION

Caution
Mounting locations marked by * should be provisionally tightened to prevent the bush distorsion,
and then fully tightened after placing the vehicle horizontally and loading the full weight of the
engine on the vehicle body.

LN L]

Pre-ramoval Operation

Fusl Discharge Prevention

(Refar 1o GROUP 134 — On-vahicle Sedvice.)

Hood and Hood Support Rod Removal

(Refer to GROUP 42,

Air Cleanar Cover and Alr Intake Hose Femowal

Radiator Removal (Refar 1o GROUP 14))

Front Exhaust Pips Remaoval (Raler io GROUP 15.)

Engine Coolant Draining

gl_;ﬁufﬂl' te GROUP 14 = On-vehicle Service.)
ansmission Assembly Removal

iRefer to GROUP 22 or 23.)

e

Removal steps

. Batlery wiring hamess connection
. Intake air temperature sensos
connector
VIC servo motor connacior
Crank angle sensor connector
Camshaft position sensor connector
Oil eonfrol valve connector

fi bank side)
. Injecior connector
. Ignition coil connectar

Eqnvgina- coplant tamperatura gauge
connactor
. Engine coolant temperature sensor
connector

@M BoaL o

—i
=]

Post-Installation O

Transmission Assambly Instalfation
LFtahr to GROUF 22 or 23)
ront Exhaust Fips Installation
Rater 1o GROUP 15%
adiater Installation | o GROUP 14.)
Ajr Claaner Cowver and Air Infake Hose Installalion
Hood and Hood Support Rod Insiallaton

m o GROUP 42)
erator Cabbe

Frend
er o0 GROUP 13F - On-vehicle Service.)
ngina Coodant Supplyin
(Fefer to GROUP 14 = %n-uﬁﬂma Service.)

IRDO43
COCO sl

11. Ignition failure sensor connecior

12, Moise condensel conmactor

13, Knock sansor connecior

14, Qil controd valve connector
(right bank side)

15. Injector hamess conmechor

16, connector

17. 150 motor connactor

18. APS connector

18, Controd wiring harness

20, Fuel retum hose connection

. High-pressure fuel hose connection
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ENGINE — Engine Assembly

5 Hm

Drivie bt fension adjusimant
Cwive beft [Allemalor
. Drive balt (Power steering oil pum-

. Clamp bolt (Power steering hose

and pipa)

. Accalerator Fanla connaction
. Power steering oil pump assembly

::C

27,
28,

29,
30.
- A/C hoss clamp mounting boit

3t
p-Eo 32,
A 33

a1RO041
oSS
A/C compressor
Brake boogter vasuum hosa
connectian
Heater hose connaction

Vacuum hose connaction

Engine mount bracket
Engine assembly

I o

[
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REMOVAL SERVICE POINTS

<A POWER STEERING QIL PUMP ASSEMBLY
REMOVAL

Ramove the power steering oll pump assambly from the engine

with the hose attached,

NOTE

Place the removed power steering oil pump in a place whara
it will not be a hindrance whan removing and installing the
engine assembly, and tie it with a cord.

«Bp- A/C COMPRESSOR REMOVAL

Disconnect the A/C compressor connactor and remove the
compressor from the compressor bracket with the hose still
attached.

NOTE

Place the removed &/C compressor where it will not be a
hindrance whan removing and installing the engine asseambly,
and tie it with a cord.

«Cp ENGINE MOUNT BRACKET REMOVAL
Support the engine with a garage jack.
Remove the special tool which was attached when the

1
2
tfransmission assembly was removed.

3. Hold the engine assembly with a chain block or similar
4

tood.

Place a garage jack against the engine oil pan with a
piece of wood in between, jack up the engine so that
the weight of the engine is no longer being applied to

the engine mount bracket, and then remove the engine
Maee1 453 ADGRO01S mount bracket.

W'\ W W W

«<fDp ENGINE ASSEMBLY REMOVAL

After chacking that all cables, hoses and harmmess connectors,
etc., are disconnected from the engine, lift the chain block
siowly to remove the engine assembly upward from the engine
compartrment.

INSTALLATION SERVICE POINTS
p-A4ENGINE ASSEMBLY INSTALLATION

Install the engine assembly, checking that the cables, hoses,
and harness connectors are not clamped.
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ENGINE - Engine Assembly

p-B4 ENGINE MOUNT BRACKET INSTALLATION

Place a garage jack against the engine oil pan with a
piece of wood in between, and install the engine mount
bracket while adjusting the position of the engina.
Support the engine with the garage jack.

Remove the chain block and support the engine assembly
with the special tool.

p-C-4 HIGH-PRESSURE FUEL HOSE INSTALLATION

1.

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

Cautlon
Do not let any engine oll get into the delivery pipe.

While turning the high-pressure fuel hose to the right
and left, install it to the delivery pipe, while being careful
not to damage the O-ring. After installing, check that the
hose tums smoothly,

If the hose does net turn smoothly, the O-ring is probably
being clamped. Disconnect the high-pressure fuel hose
and check the O-ring for damage. After this, re-insert
the delivery pipe and check that the hose turns smoothly.

4. Tighten the hose to the specified torque.

L L e e O e e
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LUBRICATION

CONTENTS
LUBRICANTS ... ccoiivvannrannnssosnnsnnns 2 Engine Ol Check .........covvvvvienieenenns z
Engine Oil Replacement ...................... 2
SPECIAL TOOL ......cooivivnnnnnnncananans
L 2 Ol Filter Replacement ...................... 3

ON-VEHICLE SERVICE ......c.ovvvvirnnnnes




12-2 ENGINE LUBRICATION —

Lubricants/Special Tool/On-vehicle Sarvice

LUBRICANTS
Itams Specified Lubricant and Quantity
Engine oil (AP dassification) 8G or higher
Engine oil quantity £ Oil fitter 0.3
Total | 4.2

SPECIAL TOOL

Marma Use

Cil filter wrench | Removal and installation of engine oil filter |

ON-VEHICLE SERVICE

ENGINE OIL CHECK

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 gasoline mixed in, and that it has sufficient
viscosity.

ENGINE OIL REPLACEMENT

1. Start the engine and allow it to warm up until the
temperature of the coclant reaches BO°C to 90°C.

2. Stop the engine and remove the engine oil filler cap.

3. Hemove the drain plug to drain oil,

Caution
Use care as oil could be hot.

4. Install a new drain plug gasket so that it faces in the
direction shown in tha lustration, and then tightan the
drain plug to the specified torque.

i1

I

It
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ENGINE LUBRICATION — On-vehicle Service 12-3

5. Refill with specified quantity of oil.
Specified Engine Oll (APl classification): 5G or higher

Total quantity (Excludes volume inside oll filter):
3.9 £

Install the engine oil filler cap.
Start the engine and run it for a few minutes.
Stop the engine and check the oil level.

e

OIL FILTER REPLACEMENT

1. Start the engine and allow i to warm up until the
temperature of the coolant reaches B80*C to 90°C.

2. Stop the engine and remove the engine oil filer cap,

3. Hemove the drain plug to drain oil.

Caution
Use care as oll could be hot.

4. Use the special tool 1o ramove the engine oil filter.
Clean the filter bracket side mounting surface.

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

7. Tighten the oil fitter by hand. Once the O-ring of the oil
filter is touching the flange, use the special ool to tighten
the oil filter to 14 Nm (one turn).

8. Install the drain plug and refill angine oll. (Refer to Engine
Qil Replacement on P.12-3.)

9. Race the engine 2 - 3 times, and check to be sure that
w engine oil leaks from Installation section of the oil
ilter,
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MP| — General Information 13A-3

GENERAL INFORMATION
MULTIPOINT FUEL INJECTION SYSTEM DIAGRAM

d3lAAL IS 2

Ciygen sansor
VBCUUM Sensor

Imtake air lemperatee sansor

Thirotthe ition sansor
Idla ion switch
Camshafl position sensor
Crank angle sensor

Engine coolant lemparature sensor
irtake air condrol valve position sensor

_________________________________

Fowar supply wolags
Delonation sansor
Viahicle speed sensor
AT switch

Inhibilor switch

Power stearing fluld presswre switch

Ignitlon swiich = ST

lgnifian switch — G
-EGLE

TCL-ECL =TCL=

(=]

5 imtake air control

gy

= | ©2 idle apaed control ssevo (step
5 Confr parmotork
#3 Vuiaggmljnduﬂhn coniral sero
#4 Oil contral vakve
#5 Vacuum control solenoid valve <TCL=
*5 hh’i]mr-lfim control  solemasd  walve
-

----------------------------

Fusel pump relay
Control relay

AJC powsr relay
Engine warrdng lamp
Dimgnosis signal

nithan ool
-ECLU
TCL-ECU <TCLs

5 Vacuum controd solenoid valve
<Vighiclas with TCL=

valve postlion sensor #3 Variable

VBsUUM Sensor

induction

#5 Vantilation control solanoid veke
<\fehlcles with TOL=

#2 |dle spaed control sano

Irtaka

BAFD435
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MPI| — Service Specifications/Sealant

SERVICE SPECIFICATIONS

ltems | Standard value
Basic idle spead rimin 70050
Throthe position sensor ad- | Vehicles withowt TCL 400 — 1,000
justing voltage mb/
Viahicles with TCL 580 - 890
Throttle position sensor resistance kQ 35-85
Accalerator pedal position sensor adjusting voltage 400 = 1,000
<vehicles with TCL> mV "
Accaleraior pedal position sensor resisiance 35=85
zyahiclas with TCL> k2 |
Idle speed control servo coil resistance £ | 28 - 33 (at 20°C)
Intake airtemperature sansor | at 20°C 23-3.0
rasistance ki
atBo~C 0.30 - D.42
Engine coolant temperature | at 20*C 21=27
sensor resistance ki
at B0°C 0.26 —0.36
Ohygen sensor output vollage V | 06-1.0
Fuegl pressure kPa Vacuum hose disconnection | Approx. 324 — 343
Vacuum hose l'.‘ﬂl'l'lﬂ;l:-'til:l'l Approx. 265 o
Injector coil reskstance 0 13- 16 (at 20°C)
Injector fual leakage drop/min 1 or less
antilation control solencid valve coil resistance | 36 — 44 (at 20°C)
<vahiclas with TCL= 0O
WVacuum control scdenoid valve coil resistance 36 — 44 (at 20°C)
=vehicles with TCL> 02
SEALANT
Itam f Spacified sealant Femark
Engine coolart temparature sansor 3M Nut Locking Part No. 4171 or equivalent Drying seakant
threaded portion J
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MPI - Special Tools

13A-5

SPECIAL TOOLS

Mumber Name Usa
MBS21502 MUT-11 sub » Reading diagnosis code
assamblhy ® MPI system inspection
| MB551348 Test hamess sat & Measurement of voltage during
iroubleshooting
& Inspeciion using an analyzer
MESS1519 Altemator hamess | Measurement of voltage during
Eﬂ connectar treubleshoating
| MDS98463 Test harmess & Inspection of idie speed control sarvo
% = (6-pin, sguare) * Inspection using an analyzer
MO238478 Test hamess * Measurement of voltage during
(3-pin, triangle) troubleshooting
* Inspection using an analyzer
x | MDg98709 Adaptor hose Measurement of fuel pressure
|
MDO98TA2 Hose adaptor
MBSO 83T Fuel pressure
? N gauge set
MBS 528 Diagnosiscode | ® Aeading diagnosis code
; check hamess e Adjusiment of basic idle speed




MP| - Special Tools/Troubleshooting

Engine waming lamp
[check engine lamp)

Tl Murmbes Marme e
MED21538 Throttle position | ®  Adjustment of idle switch, throtile ]
sensor adjustmeant position sensor (TPS) and acoelarator
chack hamess pedal position sensor (APS)
R R SEE]]
MDS98474 | Testhamess | ® -Irt.s.p&ctlﬂn using an analyzer T
i g (B-pin, squeare)}
|
"WATEE RS T -I
A MBGg1223 Hamess set ®  Maasurament of engine-ECU terminal
A MBO91219 | A: Test hamess voltage
B: MB291220 | B: LEDhamess | ® L‘F’l’”‘!ﬂ“ using an analyzer
C: MBS91221 | C: LED hamess | © "ePeclion of axygen sensor
D: MBodiz2az adapter
O: Probe
TROUBLESHOOTING

DIAGNOSIS TROUBLESHOOTING FLOW
Refer to GROUP 00 — How to Use Troubleshaoting/Inspection

Service Points.

DIAGNOSIS FUNCTION
ENGINE WARNING LAMP (CHECK ENGINE LAMP)

If an abnormality occurs in any of the following items related
to the Multipoint Fuel Injection (MPI) system, the engine
warning lamp will illuminate,

I the lamp remains illuminated or if the lamp illuminates while
the engine is running, check the diagnosis code output.
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MPI| — Troubleshooting 13A-7

Engine warning lamp Inspection ltems

Engina-ECL

Intake air femperature sensor
Throttha pasition sensor (TPS)

Engine coolant tamperature sansor
Crank angle sensor )
Camshaft position sensor

Vacuum sensor

Detonation sensor

Injactor

Ignition coil, power transistar unit
Vacuum control solenoid valve <TCLs
Ventilation control solanoid valve <TCL>

METHOD OF READING AND ERASING DIAGNOSIS

co

DES

Refar to GROUP 00 — How to Use Troubleshooting/ins aly
Service Points. oo

DIAGNOSIS USING DIAGNOSIS 2 MODE

1.

4,
INS

Switch the diagnosis mode of the angine-ECU to
DIAGNOSIS 2 mode using the MUT-IL. Then carry out
a road test.

Take a reading of the diagnosis code and repair the fault.
Tum the ignition switch "OFF" and then back to “ON"
again.

NOTE

By turning the ignition switch "OFF™, the engine-ECU will
switch the diagnosis mode from diagnosis 2 mode to
diagnosis 1 mode.

Erasa the diagnosis code.

PECTION USING MUT-II DATA LIST AND

ACTUATOR TESTING

1.

Carry out inspection by means of the data list and the
actuator test function.

If thera is an abnormality, check and repair the chassis
harnesses and components,

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 memonry.

Remove the MUT-II.

Start the engine again and carry out a road test to confirm
that the problem has disappeared.
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MPI| - Troubleshooting

FAIL-SAFE FUNCTION REFERENCE TABLE

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

Malfunctioning item

Control contents during malfunciion

Vacuum sensor

1. Usaes the throfle position sensor signal and engine speed signal (crank angle sensor
signal) to take reading of the basic injector drive time and basic ignition timing from
the pre-zat mapping.

2. Fixes the ISC sarvo in the appointed position so idie control is not performed.

Intake air tempearaiure
sansor

Caontrols as if the intake air temparature is 25°C.

Throttle position Mo increase in fuel injection amount during accaleration due 1o tha throtle position sensor

sensor (TFS) signal,

Engine coolant | Controls as if the engine coclant temperature is 80°C,

femperature sensor | {This control continues until the ignition switch Is turned off even after the sensor signal
| returns fo normal.)

Camshaft position 1. Injects fuel to all cyiinders simultansousty.

SENSOr {(However, after the ignition switch is turned to ON, the No. 1 cylinder top dead centra

is not detected at all.)

2. Cuts off the fuel supply 4 seconds after a problem is detecled. (Howeaver, after the
ignition switch is turnad o ON, the Mol cylinder top dead cenire is not detected
at all.)

Detonation sensor itches the Ignition timing from ignition timing for super petrol to ignition iming for standard
petrod,

Ignition coil, Cuts off the fuel supply 1o ovlinders with an abnormal ignition.

powar fransistos

Infake air control valve | Fully opan the infake air control valve.

position sansor

Communication wire Ignition timing is not retarded during transmission gear shifting (overall engine and

with transmission fransmission contral),

control unit <AT=

Altarmator FR terminal

' Does not control the output of the altemator according to an electrical load. (works as a
| normal alternator)

NOTE

When a problem is detectad in the vacuum control sclenoid valve, ventilation control solenoid valve,
crank angle sensor or any of the above tems, traction control is not parformed <\ehicles with TCL=.
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MPI — Troubleshooting 13A-9
INSPECTION CHART FOR DIAGNOSIS CODES
Code No. | Diagnosis item Refarence page
13 Intake air temperature sensor system 134510
14 Throttle position sensor (TPS) system 13A-11
21 Engina coalant lemperature sensor systam 13412
22 Crank angle sensor sysiem 134-13
_2_3 Camshaft position sensor systam 13A-14
24 Vizhicle speed sansor system 13A-15
n | Detonation sensor Systam - 13A-16
az Vacuum sensor sysiem 13417
ey Injector system 13A-18 N
45 Igniticn coil and power transistor unit system (Ne,1 and No.4 cylinders) 13A-19
52 Ignition coil and power transistor unit system (No.2 and No.5 cylinders) 134-18
53 Ignition coil and power fransistor unit system (Mo.3 and No.& cylinders) 13A-18
61 Communication wire with AT-ECU system 13A-20
62 intake alr contrel valve position sansor system 13A-21
64 Alternator FR terminal systam 13A-22
71 | Wacuum confrol solenoid valve system <Vehicles with TCL= 13A-23
72 [' Vertilation control solenoid valve system <Viehiclas with TCL> 13A.24
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MPI = Troubleshooting

INSPECTION PROCEDURE FOR DIAGNOSIS CODES

Code No. 13 Intake air temperature sensor system

Probable cause

® Extuding E0 saconcs afer Bhe ignibion switch is tumed to OM or immediately
after the engine staris.

Sal condifons

® Sansor ouiput voltage s 4.8V or more (corresponding 1o 8n intake air lemperature
of —45*C or bass) 1or 4 seconds.

o

®  Sensor autput vollage is 0.2V or less [commespanding to an irtake air temparesura
aof 128*%C ar more} for £ seconds,

-
-

amperahee senaor cinoutt

— MG

Check the imake alr fempsaratune Aeplace
BANEAT

(Fafar o F.13A-85.)

Maffurction of the mlake air temperature sanses
Imperopar  connector  sortact,
sharbcircuited  hamess wire of the intaks  air

open  gucult  ar

Maltuncion ef the engne-ECL

maasurg &l the hamiess dids.
Vollage betwasn 1 and parth
ilgniticn gwiish: ON)

OK: 45-43 %

Cortiruity batween 5 andearth
O¥:  Condinuity

O

="

+ "G
Maasure at e air flow sersar con- - = Check the following connes- -.H._E_..m
nacior A-0d, tors: B-35, B-75
* [Disconnest he connectar, and oK

| Chack trouble sympiom,

]

11‘453

!f.'.'-h:rd-:ﬂ'lahﬂmmwira babwesn

M
——= Rapair

Chack the following connesber
Mg

oK

| Replace the angine-ECL_ |

- b
| Chack trouble symptom |—E—|-| Raplace the engne-ECL. |
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Troubleshooting

13A-11

Code No. 14 Throttle position sensor (TPS) system

Probable cause

Range of Check
& lgnion ewiich: OM

® Exgludng B0 sesonds after the ignition switch is tumed to ON or immedisiely

aftar the enging stans.
Sab condiions

* Tha senscr gutput voltage is 0.2 V' or lees lor 4 saconds,

& Mafunction aof ihe thvotlle posSon sensgr or

makacLstm Bt

rofopar  conmeciol  contact, open  circult  or
shor-circuitad harmags wire of e throftle posmon
sansor ciroul

impropar "ON° state of idle pasition swilch

Short circult of tha idie pasiion swilch signal line
Mafurchion of tha angine-ECL

[Feder o P13A-BE.)

L]
MLUT-II Data list G Chack the idls positi léuiam
25 Idip position switch sysiem [Fisfar &3 F‘1M-41 INSPECTION
OK:  With tha theatiie valve &t tha PROCEDURE 246.) <Vahicles without
idle pasition: ON TChL
With the thrattle vakes slighl- (Aater bo P13A-E3 INSPECTION
ly apan: OFF PROCEDURE 27.) <Vehicles with
1‘._.‘": T
Check the throtle posiion sensor IHG—- Raplace

Ok
L

MG
kaasure at the Shrolla pogilicn Sandor —————
sormecior A-DT. |
# Disconnect Tha connacior, and |

maeasura at the hamess sids, |
® ‘oltsge bebwean 4 and earih
gwilch: DN l
OK: 48-52 W
» Continuty batwesn 1 and earth
OK: Corriruity I

Ok

put ciroult. (Refer to P13A55, M-

Check v IFoiie posBoN 8ENBor ul-
SPECTION PROCEDUAE 45-]____

Check the following conneciora:
B-35, B-7E

——= Repair

|
o

rl:ﬂ

[ Check trouble symptom.

| M
rE

BENEOF SOMMBEHT

Check e hamess wine babwean e
angirm-ECLU and the throfe position

HG
——= Rapalr

i 4

| Replace the engine-ECL.




13A-12 MPI — Troubleshooting

Code No. 21 Engine coolant temperature sensor system

Probable cause

Range af Cheak

® Ipniticn switch: ON

® Excluding B0 soconds afier the Iigniion switch is lumned 1o ON o immediately
after the angine staris,

Sat conditiens

tamparabes of —45°C or lass) for 4 seconds
o

® Sensor oulput valtage is 0.9 W ar less (comesponding 1o an engine coolant
lemperature of 140°C of mona) far 4 seconds.

- hmuﬂmﬂvﬂu;aii.Ewaaqmnpmingmlnmgmmt ]

Ha"luﬂ-nrl.'.!ha-l:k

#® |gniticn gwitch: O

® Engirm spead I3 spprox. 50 mén ar more

Sel conditions

® The sensor oulput voltage increases fam 1.E V or less [comapponding to an
engine cocfant lemparature of 40°C or mora) 1o 1.8 V or more {comesponadng
o an sngne coflant iemperature of 40°C of less).

® Afier this, Te sensor oulput waliage Is 1.8 W or more for 5 minuies

-
L

Mafunctian of the engine coolant emparaure sansor |

Improper  conmacter  comtack,
shorl-circuiind harmass wia af
temperature Sensor crcuit

Malfunction of the engine-ECL

opan  circuit  or

tha angire coolard |

Check thie angine coclant ismparatura L Fegiace
sansor. (Fefer 1o P13A-B5)

]
L~ Aspair

[ 4

Measure & the sngine coalant tempar- ]rﬂ—-—- Check tha following conneciors:
ature sersor connecior A-75. B-38, B.76
® [Dizsonned the connecior, and oK

maasire & the hamess skie 3
® Wpitapa Detween 1 and aarth

(igrition switch: N} [ Chesx wouble symetom.

OK: 4.5-49V NG

L

& Confinuity between 2 and earth
OK:  Cortinuty

oK iemperature SENSOr CoNnAcior,

Gheck the hamess wire babssan the
enging-ECU and the angifa coalan

———= Rapalr

Ok

| Fiapiace the angine-ECLI,

il';fﬁ the following connectar: | | Chacx iroubie symptom. |
*NG NG
Repak | Peplace the engine-ECL.



MPI - Troubleshooting 13A-13
Code No. 22 Crank angle sensor system Probable cause
Ranga of Chack & Maunction of the cank angle sensor
& Engne |8 cranking. & Improper connecior  comtact, open  circult  or
Sat condtians shori-cincuiied hamess wire of the crank anghe sensor
* Sensor owiput voltage does not changs for 4 seconds [no pulse signal input) | ® Ma¥unction of e engine-ECL

O

the crank angla sersar comnesisd A-B1.
& Connect the connactor. (Use the iesl hamass: WMO9S8470.)
. wumurummmmnmﬁnwmum;
4.0
L] Wm.uﬂztumdwmm:wm:mm

$

1. NG

Measura af the crank angle sensar connesisr A-B1.
® [Disconnect fe conneciod, and measune gl e hamess side,
1. Vohage bebwesn 3 and sarth (lgniticn sefich: ON)
OK: System voltage
. Woliege beteasn 2 and sarth (lgnition seiche OM)
: 4B-53 W
betsaen 1 and earth
Cortiruity

MG

2. NG

3, NG

= Check the lollpwing con-

| Aeplece tha crank angle sensor,

—-Emm ihe engine-ECLL. |

MG

nector: B-76

O
I

| Check Troubls sympiom. ]
NG

I

Chack tha hamess wing botween e crank angle sansar and tha
conbol relay connacher, and repair i nBCBERETY.

WG

| Chack the foliowing con- | ——= Repsir

| negbor; B-35

oK
r

[Chack trouble symgtom.

NG
s NG
Chack the harmess wife s Rapalr
betesaninesngne-ECL and
e crank angles sensor
CannEciar.

1,:.-:

| Replace the engine-ECL. |

Chack tha harness wire betwean fhe Srank anga sensor and he
earth, and repair | necessany.




13A-14 MPI — Troubleshooting

Code No.23 Camshaft position sensor system

Probable cause

® |gnition switch; O
& Engina spead is Bpprox. 50 rimin of maore.
Sat condiions

*  Malfunction af the camshaft position sansar

*® Improper connector  contact, open circult or
mwmmwlmmew'qﬂpmmm
SANEOF Circud

*  Seneor oUspul vollage does nat change for 4 seconds (mo pulss signal input) }- Matunction af the angine-ECL

® Connact the connactar,
| ® Woitage between 2 and earh (Enging: cranking) 1

j OK: 04-30WV !
_r' Wmnmmzmdmhlﬁm -I-|:I1nq':| ]
| OK: 15-20V |
MG
1. NG NG
Maasure af The camshaft pasiion ssrsar connector A-90, = Check the following con- |— Rapalr
& Disconnect Me connecior, and measure at the hamess side, nacior: B-74
1. Valage betwean 3 and sarih (Ignition switch: O} Ok
. Oz Sy'ﬂum'-'nh?:rd Horito ]
. Violtage between earh (ignitien switch: O [ o
b e N) Chack woubla sympioe.
3. Continuity betwean 1 and earth 1“{3
Ok Continuity - -
Chec the hamess wine babssen S camehaf posiion sansor
and the control relay connector, and repalr it necessary.
2. NG
= Check the following con- = Rapair
nector;
3, NG rﬂ"":
| Gheck trouble symplom
NG
NI
11:m: - Chack E harnuE-ncuﬂru-—-—.- Feepalr
Check the following com- - = Rapair betwoanmeangne- arid
mector A-B0 | ;mmlmw
1% oK
Check
| Sheok routde — _ [Repiace the engins £

| Finplace the camshah pasition sensar |

- [l
Moaswe at the camshaft positon sansar conpechor A-90 Iﬂ-——-ll Faplace the engine-ECLL

]

Check [ha hamess wire betwean the camshalft
and tha aarth, and repair # necassany,

pasition sengar |
|

g’ i

i’
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MPI —

Troubleshooting 13A-15

Code No. 24 Vehicles speed sensor system

Probable cause

Range of chek

" awitch: ON

% Excluding B0 seconds afier the ignion
after thé angine stars.

gwiich: OFF

# Enging spand i 3,000 rfmin o mone.

& Driving wndar high engne laad conditions,

- Emmdu&mnﬂmnﬂfﬂi

switeh is turmed 1o ON or immacately

seoonds [no putse signal input),

# Mabunction of the vehicle spesd sansar

-Imermnm.npmmur
wwmummﬂhmmmm
senEnr orouil

& Malfunction of fha engine-ECLI

HG

[ Chack tha vahics spesd sansor

| {Rafer 1o GROUP 54 — Combingtion Mabe)
*DI{

- Repince

Moasure at i velicls spesd SENS0r CONNECior a0,

1.
_"E_.E:mmumm:s-ﬂ. B-40, B-44

s Disconnect the cornecice, and measure at the Namass lm 4“5
sicke.
1. Valtage betwean 1 and earth Rapalr
g s o 20 l
2, Voliage Dotwesn 1,;-141 garth [ﬂ-m:h frouble Sympsom, |
{Ignition swadn: DN} j‘hlﬁ
OK: 48 -62V
3. Conuity batween 2 and sarth 3. NG [Chack he hamess wire betwean the igrition switch and the vetica
OK: Continuity | ||._pud SBFEDT
LOK oK #HG
[Check the foliowing connectors: A-05, B-35 | Repair
Ok Lu:a 4
Repelr |mmmm1nmrmGMFﬁ-uMﬁmm.]|
[ Check trouble symgtom. ] | L[Check the following connector: B-35 |
NG OK j{m
mmmﬁruwmmmuwﬂnmm| Rapair
spead sens0T
oK J,”ﬂ [Gheck rauble symptcen. ]
Rapalr 1:443
Ehack T hamess wire Datwean the sngine-ECU and the vanicle |
| Replace the engine-ECU. gpead SONSaL |
oK Jr”u
Rapsir
[ Riapiacs the engine-ECL. ]
Check e hamess wire betwesn e vehicle spoed sense |

|

and the sarth, and repair ¥ necassary.




13A-16

MPI — Troubleshooting

Code No. 31 Detonation sensor system

Probable cause

Range al Check
* Ignition seibch: O

atter tha angine starts.

s Escluding 80 seconds after the ignfon swilch s umed 10 ON or immediately -i

# Engine spand = apprad. 5,000 fmin of mare
Sat conditions

The change in e seionaticn sensar output voliags r
a1 aach 1/3 revolution of the crankshaf) is lees man 0006 W for 200 imes in succession. |

{deionation sansar peak wolage

& Mallunclion of the deionation sensar

| ® Improper  cofneclor  contact, open  circult  ar
shon-creuiled hamess wira of the delonation sansar
oircui

| ® Matfunction of the engins-ECU

O

Measura & [ha debonation sensor con-
nacior A-18.
& [Disconnect The connesinr  and
maaaura gt the harness side.
= Continuity botween 2 and earth
0K Corlinuity
J."“
Chack the harmass wire betasan the
delonation sensor and earth, and repair
i necassarny.

Check the following connectors:

&8, B-35

oK

| Chack trouble symptom. |
NG

angine.ECLU and e detanation sansor |
| NG
L]

Repair

M e Repar

(8
Check the hamess wire betwsen e ————={ Replace he detonation sansar j

L
[ Chack trouble symgtom. i
1"‘3

| Repiace the engine-ECU. |

I

N A A Y AT A

r
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MPI - Troubleshooting

13A-17

Code No.32 Vacuum sensor system

Probable cause

Aangs of Check
LI wwitchc O
Set Conditions

# The output vokage of the vacuum sensor i 4.5 ¥ or mone for & seconds. [This | #
corresponds ko the absolute manifold pressure of 115 BPa o mara.)

af Check

Sat Conditions

- owput voitaga of the throtle position sansor & 1.25 V' or mare,
ar
o Tha wehide is stalionary.

# The output vollage of the vacuum sansor is 0.2 W of [ess for 4 seconds. (This
GOMespancs 1o the absolute manifold pressure of 4.9 kPa or less.)

# Maluncton of the veSuum sansar
& |mproped  coRpechar  comtact, open  oouR or
sharf-ciroutad hamess wire of the vacuum sansor
Malfunclien of the engine-ECLU

ey,

MG

| Measure 8l tha angine-
| ECU connecics, B-35,

ing}
OK: 098 -15V

BEBATY.

Ghack the harnmsss wing
batwaen fhe angine-ECL
AP VBCLUUM BAREDr con-
nector, and repair i nec-

me

Chack the following
connestors; A-08, B35

= Rapair

CK

I

NG

[ Check troutle symptom. [— | Asplace the engne-ECLL

babwann the engne-ECL
and wabuum SBEar Son-

S— MG
={ Maazure 8 the vacuum Check the lollowing ————= Feapalr
gansor connacior A0S | connectors: B-35, B-TE
® [Disconnec e con- | oK
necior, and messire | ]
af the harness sio8, Chack trouble symgbam
® Valiage Detwesn 3 [ v |
:-.fu oM) farit i NG
OK: 48-82V it B " Fpakr
. HE mﬁm"'“:' Bakaman 2 I And VRCLILM SR8 -
OK: Contirtty |_rechor.
| (e
— 'm
Check the following f———+= Repair
connecior: -'--E!-_
oK | Repiace the angine-ECL. |
- L (1] (]
[ Check trouble symplom. |————/ Chack the hamess wire ———s= Flepair

= Repalr




13A-18

MPI! — Troubleshooting

Code No. 41 injector system

Probable cause

af Cheak
# Engine spead s approe. 501,000 rimin

*  Actusior 1eal by MUT-I i8 mol carmied ool
Sat conditions

® Tha trotle positon sansal outpud wallsge is 116 W of less

® Surge voitage o infecior coll 8 naot detached for 4 ssconds.

| » improper connecior

& Malfunction of the ingector

shoet.circuited harness wire of th

| : @ Injecior sirsuit
| ® Madunction of the engine-ECU

MG
| Check the injectar. {Fiefer 1o P13A-B8 ) e Replace
o .
L NG NG
Measure af e injecior connaciors | Chack tha following connachor; ———= Rapair
A-81, A-TE, A-TE. B.75
{Mo.2, 4, & cylincer side) oK
® Disconnect the oconnecion  and 1
measura &l e hamess side,
e Volage Detween 1 and sarth | Chack trouble symptam.

gfum wwitch ON)

: Gystam waliags

Measure al the injechor infermociaie

conneciar A8

® [Digtonnas the cormecior, and
measure & e harmess side.

® ‘Vpitage betesan B and earh |
fignisian switch: k|
OK: Systom volage !

0K

1
Cheg the | conirel cincuit.
{Rederto P 13455, INSPECTION PRO-
CEDURE 50

WG S
I—l'- Check the hamass wire betwesn the |
| condral relay and the injectar connectar,
| and repar if necessary,

1)

AR AT AT AN A E AT A



| Gheck the ignifion signal crcul,
(Rafarip P 134-58, INSPECTION PRO-
CEDURE &1}

— MPI — Troubleshooting 13A-19
= | Code No. 44, 52, 53 Ignition coil and power transistor unit | Probable cause
— | System
H of Chack & palfunction of the ignition coll
- ® Engine spesd & approx. B0-4,000 rimin ® |mproper connector contact, open  oroel of
— & Engine i not cranking. ghom-circuited harmass wire of the igniion primary
Eal sonditions U
& The engine-ECL doas not recalve an igritan sgnal from one ignition coll forfour |+ Mathinction of the ignition fallure sensce
--I W Howgver, tha angine-ECU recaieas an ignition signal fom the other | & MaSunotion of the angine-SCLU
NG
-q. Check the Imm el ——————= Raplece
—_— {Retarta GA 16— Ignition Syatem.)
Ok
T NS
‘q Chack the failure sensor, ¢ = Aeplace
— {Rafarto GH 16— Ignitien System.)
ll:ll-{
— _ 1. NG 0K
— Meaziure &) the ignilion coll cannectars Check tha follpwing connacion -—-{ Chadk trauble symptom, ]
A-28, A-28, A-30, A-55 J NG
L] Dhmnm;:d t‘: connecion  and NG 1
— i haeTeess. T Chack the harmass wire betwesn fhe
M L ‘t'“"'liﬂ" -MI:{JH} and  earth Repalr igrifton coll and ignition failure sansor
OK: System voitage connacior, and repair i necessany
2. 'Emua gﬂ-ﬂ&n 3 and earth | o NG
—:1 nigine; Cranking) - .
-— OK: 0.5-40V g | Chack the following connector: 8.32 |—— = Rapalr
3. Confinuity between the 2 and sarth | % JES
OK: Corinuity
— —- | Checlt trouble symotam |
— 2 lr.'c:
Ok —
|Chu|:.|-|.'ﬂ1-u harmees wire betessn the —-IFh-pllm'ﬂ'ra angine-EC1U.
..; | angina-ECL and ignifion ooll connesior.
- NG
'
=~ Repalr
——= Chack tha hamess wire betwasn e
ignition ool conmecter ard aarth, and
‘-= repair If recessany.
. L DE]
: Check the following connectors. = Rapair
- 28, K29, A-30
1 -
_: { Gheck trouble symptom, _h _-1|
—— (L]
- —
“—



13A-20

MPI — Troubleshooting

Code No. 61 Communication wire with A/T-ECU system | Probable cause

Range of Check

Set conditisns

1.5 spconds or mona,

# 50 seconds or more have passad immediately after engine was slarted
# Engine speed is approx. B0 fimin oF mare

| Malfunction of the angine-ECL
@ Malhunction of the AT-ECL
! » Malunction af the TCL-ECL «<vahiclas with TOLs

The voltaga of the torque reductan requast signal fram the AT-ECU s LOW fee |

# Malunction of the hamess wire and the sornesior

<Vehicles without TCL>

WS
| Check the following connectors: B.23, B34 |———= Repair
R
| Check troubls symgtom. |
dia O
rﬂmmmnmuﬂauhumuuumlmicumdm.lu'T-EGu | Aeplace e engine-ECL), |
connacior,
e r
JF | Gheck troubla symplom. |
Repair NG
| Replace the AT-ECLU i
<Vehicles with TCL=>
|
Chack the following conneciors: o = Fpalr
B-34, B-33 B-T1, B-28, B-30, B-31
lt:m
|C.ha-:ic troutile sympharm. |
L NG
s NG
Checi tha harness wine batwean the angine-ECL and the TCL-EGL I———---w-a- Rapair
EAFREsin, |
= e
[Em:hhh-musﬁ- betwesn the engine-ECLI and the AT-E0U ——————| FReplace the angine-ECU. |
CONnAcion.
S L
l | Eneck trouble symplom. |
H-lpl.lr ;H‘E
| Raplace the TCL-ECU, |
F
[ Chack trouble symgteen,
! HE

[ Repiace the ATECU

"

LAY A EE Y RT AT AT |

."‘-

1 l"
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# Engina spead is approx. 50 rimin or mor
& Batiery voltage is 10 V' or mona,
Salb conditians

Range of Check abowe,

® 60 seconds o more have passed immediately after engine was stared.

# The intake sir comral wahes doss not neach e target posiion evan afier the | @
intake Bir confrol valve malor is divan ssveral timas,
& A fault is detected in all of the four consecuthee dirves, which Saliehy the .

MP! — Troubleshooting 13A-21
Code No.62 Intake air control valve position sensor | Probable cause
system
Aange of Check & MaffuncSon of the ntake air confrol vale pasiion

Benacy
Inpropar Connacton comlact, el ar
ahorl-crcunad Nasmess wing s itake &
controd valve posiion sansar circult
Malfunction of the irfake air control sersa motoe
(DG mobar) )

Improped connector sontach open Sreull of
ghor-circified hamess wina of fha inlake air
control senvo motor (DC moder creun
Mathunction of the engine-ECL

MUT-I1 Actustor tast
11 Varable Inducton conircd seno
& |gnition swhech: O
OK: Oparating sound of the in-
1ake aif confral vakea can
e heard.

*‘l.‘.lﬁ'
Moasura & s intake air cantnal valve

Chack thavariable inducson contnol ser-
v systam, (Aeteric P 34-48, MEPEC-
TION PROCEDURE 38)

Maasura &l e inlakse al condd valve

position sensor comnecior A-D2.

# Conract the connecior, [Lise e
el hamess MBSE1348)

- ‘;IEEQHMMME,I-&MM

A1 idie condition;

D=1¥ow45<=55%Y

Whan raiging gradually the

enging spesd 1o 5,000 tfmin.:
or more (8 momant)
5,000 rimin:

=1 Vords-—-E8W

oK
| Faplace Me engine-ECL.

= T

posian Serear connacior A-02

# Disconnes! e connésior, ahd
mmuuummﬂ.

& \oRege Detwean 1, 2, 4
aarih {igniton swiich: OK)
OK: 4B8=-52V

& Continuity batween 3 and earth
DK Contiruity

MG
Check the following connectars:
B-33, B-35, B-7H
oK *Hﬁ
Aspalr

| Chesk trouble symplom. |
NG

O
T

1
Chack tha hamass wire bobeesn e

iCheok the following connector:
02

engire-ECL and tha intake air conral
valve posiion sansor connesion

oK lma

Repalr

o 1"3

E Aepalr
]

| Chack frouble symplom.,

| | Replace the engine-ECU. |

j‘r«hs

| Replacethe ar intaie plenum assembly.




13A-22 MPI = Troubleshooting

Code No. 64 Alternator FR Terminal System

' Probable cause

A of Gheck
. gine spead is approx, 50 nmin o more,
Sat condfon

tarminal for 20 seconds.

# The atamator has send 4.5 V ar mora 1o e anging-ECU via the FR

& Opén circuit in alermatar FH terminal circuit

& Mallunclion of the angine-ECL

| Maasyure &l the abermator connector 8-83,
| ® Conned the connecior. (Lise the esi hamess: MBSS1515]
| ® Voitage besween & (e ciip) and earth
[Engine: idling]
(Radigior Tan: Stopped]
(Hapdlamp: OFF —= QM|
OK: ‘oRage drops by 02 = 35 W

MG
L

# Disconnect the connector, and measure at the hamess sida,
& VoRage beteasn 4 and earth

(ipnitiee saiteh: OM)

OK: 48 -52 W

i SESS—

(]
| Rplace the engine-ECL. |

MG ;
Measura at the altemator connecior 5-83 e Check the

NG

| sonnsctor B34

————= HAepair

lﬂﬂ

| Chack toubla l!.rmphm-l

—t I |
| Chack the following connector: 4-33 [———= Ragalr |
ik L] NG
3 Chack the hamess wina ————= Rapsir
[ Chack trauble symgtam. | betwean the engine-ECL
M3 agnd the aRamalos cofn-
nacho,
I : (e O
Checs thi harmass wire betwesn tha engine-ECL and the altemagar = Repair
GaRnetio,
oK | Reptace me engine-ECU. |

| Repiace the aftemator.




MPI| - Troubleshooting

13A-23

<Vehicles with TCL>

Code No. 71 Vacuum control solencid valve system

Probable causa

Range of Check
® Ignition ewiich: ON

are diffanant

® Excluding 60 seconds immediately aftar the engine lams.

Salencid valve drive or non-drve instruction and enengized condition of salenald ooil

» |roroper  conmecior  conlasi, open  cinouit

* Bafiery voltage i 10 WV or mons, solenoid vahme
;“FMMMWMMBMMUT-DIIMWWWM. # Maffunction of fthe angine-ECU

& Mathmoiion of the vacuum confrol schanoid valve

ar

short-circulied hamess wire of the vasuum contral

MG

Check the vacuum control solenoid wahve.

[al

W3

biapsurs at tha vacuum comirpl solencid vahe con-
necior A-dd,
® Dmcornec! S comnesior and maasure o e
hamess sida,
L] W-rtlpllhlﬂhmﬂll'rﬂaﬂ
{ignition gwiich; QM)
Ok System waoltage

—

O

MG

Measura at the angine-ECL connecior B-33,
® Connact the conmechor,
& Valtege babween 32 and ear

{lgniticn switch: i)

OK: System valage

—tm. Chack the following connedtor:

= Repiace

i Hapalr

| B-TE

O&

| Chesi trouble symatam. |
MG

ek ine harmess wirs Dedaaan 1ha vecu um contred
seienoid valve connactor and the control relay con- |
macior, and repair if necessary. f

(=] 4

Wl 'y 'y 'y 'y 'y W W

g;ﬁhﬂhﬂm

——+ Ragalr

e

UK

L

MG

| Ehack trouble symploe.

Reapair

Chack the following conmscion
A-id

QK
L

| Chack trouble sympom.

Chac e .

Chack the hamess wime batwean the engine-ECGU
and the vacuum confrol solenoid valva cornaciorn,
and repair if necsssany,

—————= Replace the angine-ECL. ]




13A-24

MPI - Troubleshooting

Code No. 72 Ventilation control solenoid valve system
<Vehicles with TCL>

Probable cause

Aange of Check

® ligrition switch: ON

& Eschding 81 seconds rmediataly aRer the angine stans.

= Danery vollage & 10 V of more.

® Forced actuabon by mears of MUT-I s not baing caried out,
Set condition

Solencid valve drive or non-drive instrustion and energized condition of solenpid coll
are ciffgrant,

Matunction of the vortilation senfrel solencid valve |
imprapar connectar  comtact, ooen ool ar

ghort-gircuited hamess wire of the ventilation cantrel
sadamaid vaba
Mafurctian of the angina-ECU

Check tha wanslation camral salencid wakea,
[Aafer 1o P.134-91.)

= Raplace

oK
]
- MG
Measurg at the ventilaton comrol sodanold valve —————————=| Check the following conmecior:
carnecior A-ds, B7e
# Disconnect the conneclar and maasure at fie

hBrmess &ida.

4':'#':

* \ofage bedween 1 and earh
{Ignition switeh: OM)

| Check trouble sympiom. |

OK: Bystem voliage

1.
'L'-

Gk Imu'uhmmhlt'ﬂunmmﬂmf
| and the verttilation contrel solonaid valve connedtor,
| mnd repair if necegssan.

L

MG

# Comnect the connmacior,

Measure al tha engine-ECU connacior B-33, = wmum connesbor:

® Wpllape batwasn 31 and earfh O
i wwibeh: OMN) 3
OK: El'ltﬂﬂwflﬂﬂﬂ FE:-mutrmm:mnm T
=~ NG B

Chack the following connector:
B33

oK

ME .
s Ropair |¢MnhluhmMmMnhnmEﬁJ
i and tha ventilafion controd salenald vabve connecior,
| and rapair if recessany,

| Chack troubile sympiom.

- MG n—
F——— = Replace the angins-ECU.

. ]

L AU AREE A LY AN AN AT AN AN &

X
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MPI - Troubleshooting 13A-25
INSPECTION CHART FOR TROUBLE SYMPTOMS
Trouble symptom Ingpection | Refarence page
procedure
No.
Communication | Communication with all systems is not possible. 1 13A-27
with MUT-1l is
impaossible, Communication with engine-ECU only is not possible. 2 13A-28
Engine warning | Tha engine waming lamp does not illuminate right after the 3 13A-28
larmp and ignition switch is turned 1o the ON position.
related parts
The engine warning lamp remains illuminating and never goes | 4 134-20
oult,
Starting Mo initial combustion (starting impossible) 5 13A-29
Initial combustion but no complete combustion 6 13A-30
(starting impossible)
Long time to start (improper starting) 13A-31
Idling stability Unstable idling (Rough idling, hunting) 8 13A-11
{Improper idling)
idiing speed is high. (Improper idling spaed) 8 134:-32
Idling speed is low. (Improper idling speed) 10 134-33
ldling stability Whan the engine is cold, it stalls at idiing. (Die out) 11 13A-34
(Engine stalls)
Whan the angine becomeas hot, it stalls at idling. (Die out) 12 13A-35
The angine stalls when starting the car, (Pass out) 13 13A-36
The engine stalls when decalerating. 14 13A-36
Diriving Hesitation, sag or stumble 15 13A-37
The feeling of impact or vibration when accalerating 16 134-37
The feeling of impact or vibration when decelarating 117 13A-38
Foor accealeration 1B 134-3B
Surge 18 134-39
Knocking 20 134-39
Diassaling 21 13A-38
Too high CO and HC concantration when idling 22 13A-40
Low atamator autput voltage (appros. 12.3 V) 23 13A-41




13A-26

MPI| = Troubleshooting

PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

ltems Symptom
Starting Won't star The starter is used to crank the engine, but there is no combustion within the
cylinders, and the angine won't star,
Fires up and dies | There is combustion within tha cylinders, but then the engine soon stalls.
Hard ;tarﬁnﬁ Engine starts after cranking a while.
Idlirg Hunting Engine speed doesn't remain constant; changes at idle.
stahility
Rough idia Usually, a judgement can be based upon the movement of the tachomater
pointer, and the vibration transmitied to the steering wheel, shift lever, body, etc.
This is called rough idla.
incorrect idle speed | The engine doasn't idle at the usual comact speed.
Engine stall The engine stalls when the foot is taken from the accelecator pedal, regardless
(Die out) of whether the vehiclas is moving or net
Engine stall The engine stalls when the accelerator pedal is depressed or while it is being
(Pass out) Lesad.
Driving The engine speed | The engine speed doas not fse even afier the accealarator pedal is depressed.
does not rise.
Hesitation Sag “Hasitation” is the delay in response

HesRation

Mormal ﬂr

of the vehicle speed (engine spead) 1
that occurs when the accelerator |s
depressed in order 1o accelerate
from the speed at which the vehice
is now traveding, or a temporary drop
in vehicle speed (angine speed)
during such accaleration.

Sarious hesitation is called "sag”™.

IFPG2I Y

Paoar accalaration

Poor acceleration s inability to oblain an acceleration corresponding to the
dagrea of throttle opening, even thaugh accaleration is smooth, or tha makbility
ta reach maximum speed,

Stumble

Engine speed Increase is delayad

whan the accelerator pedal is
initialy depressed for accelera-
tign, Viehicls Mearmal

cabarator -

pﬂdﬂ]lda->/'

prassian )

| Idiing Stumble
Tire IFUOIT4
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— MPI — Troubleshooting 13A-27
— ltems Symplom
Driving Shock The feeling of a comparatively large impact or vibration when the engine is

i accelerated or decelarated.
T Surge This is repeated surging ahead during constant spead traval or during variabie

- speed travel.
-q -
M Knocking A sharp sound like a hammer siriking the cylindar walls during driving and which

adversaly affacts driving.

-

_-:' Stopping Aun an The candition in which the engine continues fo run after the ignition switch is
(*Diesaling™) turned to OFF. Also called “Dieseling”,

—

— INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
INSPECTION PROCEDURE 1

Communication with MUT-II Is not possible. Probable cause
{Communication with all systems Is not possible.)
The cause s probably a dalasl in iha powes supply sysiem (induding sarth) for the | & Malunclion of the connsclor
dingnosis ling, & Malfuncion of the hamass wina
—nn (] NG
Wapsure at the disgrastic connectar ————=| Chck tha Tollowing connectors: [~ Rapalr
B-11, B-45. B-48
& ‘oltage between 16 and aarth | Towe
OK: Battery voliage i T NG
oK | Eheck raubie symptom. |———={ Chack the hamess wire betwaen the
pawer supply and disgnoatic connacio,
and repair If necessary.
NG -
Measwre at tha diagnostc conneciar Check the hamess wire beteaen tha
B-=11, ﬂeg-maﬂnwturmﬂlﬂ,andma
& Conliruity betwesn 4 and sarih pair if necassary,
& Cenlinuity Deteean 5 and earth
O Comtinuity

—

*l:w:

[ Replece the MUT-IL.

TR IR PRV PRV PRIRY PRV TRV VRV VR TR TR PR PRRY PR O



13A-28 MPI — Troubleshooting

INSPECTION PROCEDURE 2

MUT-II communication with engine-ECU is impossible.

Probable cause

Orw of the folowing causes may be SLEpected,
® Ho power supply ba engine-ECL,

# Dafesiive sarh circuit of engine-ECL),

& Defeciive engine-EGLU,

® |mproper commamnication linge betwesn engine=-ECL) and MUT-II

& Maiturction of angine-ECL pawar supply circu

*  Matunction of engino-ECL

* Cpen cireult betwesn angine-ECLU and diagnasis
connechor

MG
| Chack the iollowing connector: B-34 = Rnpalr
rl:l'!
| Check froutle symptom. |
*HG
MG
Chack the hamess wire beteeen engine-ECL] and diagnosis con- Repalr
nechar,
- Ton

i)

mﬁwawﬁjmmmwm:wtwﬂwm
{Fiedar ta P.13A-54, INSFECTION PROCEDLURE 45)

INSPECTION PROCEDURE 3

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

Probable cause

Bacause there & & bumt-cert buib, e engine-ECL) causes the enging wamng amp
o Muminase far fve seconds imimedialely aftar tha igrifion switch s furned ta OM,
If the engine wamirsg kamg doss not (lumenate immediataly afor the igniticn eeiblch
is trmed e OM, one of the meSunctions listed a1 right has prabably occured.

® Bumit-oul bulb
# Dafaclive warning lamp circut
®  Malunction af the engine-ECL

MG

MUT-[l Data Ust Check the angine-ECU power suppry and sarth crouf,
18 Engine-ECU power supply voltage (Refer to P.13A-58) (Reder ®0 P.13A-54. INSPECTION PROCEDURE 45,)
0K
O MG
Measwe al the angine-ECU connectar B-23. Chack the following Rapalr
# Dhsconnect the connector, and measure al the hamess side connecior: B-33
®  Eanh tha eminal Mo, 38 ik
OK: The sngine warnifg famp Huminatss. L
NG | Ghack wouble symptom. |
'|m )
N E— L]
[ Ghack & bumt-cut bum, |—-Fll|!llﬂ | Regplace the engine-ECL, J
I "
Measure & the cambiration meter connecior C-06 ey 2FWICK Tha @NGING waming lamp power supply dreult, and repar
s Dizconnect the cormesior, and messure &l the hamess sida, | if nocessary.
» Voliape betseen 33 and earth {Ignition sweich: OM)
QK: System volags -
=
L S— . Ma
| Check tha following connectors: ——— L
| B-33, B-77, C-05
O
L e
[ heck roubln symgtom. |—.- Chegs the hamess wire between combination meles and angina-
ECL, and rapalr i racassary.

I

X A AR AR AR ARE AN AN A AN &

EAENEL

|1"
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MPI ~ Troubleshooting 13A-29

INSPECTION PROCEDURE 4

The engine warning lamp remains illuminating and never | Probable cause

goes out.

in cases such as tha above, the causs |5 probably Shal e engine-ECU Is detecting | ®  Shortclroult batween the angina waming lemp and
& problesn in & ssnsor or actuaios, or thal one of Bhe mafuncions Ested &t right hes enging-ECU

oEcurnadl & Mafuncion of he angine-ECLU

MUT-1 Sall-Diag code
Are disgrows cofes displaped?

Yas
- —|-| FafaricP 134-8, INSPECTION CHARTFOR DIAGKROSIE CODES _:

o

Mamsure a1 the combination meber connecior C-08.

® Disconnes] he angine-ECU connecior
®  Canlinu®y betwaan 11 and aarh
Ok: Mo conmnuity

# [Disconned] the connacior, and maasure & the hamess alda.

NG
S MHMMHNMHMNMWWIM—'
ECU connectar, and repair H necessary.

e

1'EII"Z

| Replace the angine-ECLL

INSPECTION PROCEDURE 5

No initial combustion (starting impossible)

Probable cause

wmmtmu{Wmhmwmm

in casas such as ha abowa, mmhpﬂﬂr‘n‘m-mmuhm I
in addifion, Soreign materials {water, kerosene, atc) may be mixed wih the fuel, |

Hﬂ!ﬂl‘mﬂm-ﬂfhﬂwﬂnmw
Mafunction of the PUME SYySham
kaltuncticn of the injeciors
Matunction of the engine-ECU
Farsign materials in fuel

MG

Chistk batiery wollage when sranking.
QK: 8 W or higher

\__._...| Chack the battery, [Fefer to GROUP 54 = Battary )

1I‘:"'i.

e

1I: Inspadtion of mo inilial com
tHuf-' W0 P134-48, INSPECTION FHDGEDUFIE 349.)

] 4

Can army sound be haard from the ingecices whan cranking?

| (Ghack tha injecior sysiem. [Aeler fo P 13418, WEPECTION PRC-
CEDURE FOR DIAGMOSEE CODE 41.)

K

WWWMNMMHM

@
!'il-?
1l
g3
i
s
5
i
3
it

T
i

H
$3
E,g
i
g F
g

ii!ilg

g.
i
E
E




13A-30 MPI — Troubleshooting

INSPECTION PROCEDURE &

Initial combustion but no complete combustion Probable cause
(starting impossible)
Iy guich cages 88 e above, tha causs is probabsy that the spark pluge Bre gonarating | ®  Mafunction of Fe igniticn systam
sparcs byt The sparks ane waak, or the inftial mictuee for glarting is net appropriate. | & Mafuncion of the injectar sysiem
& Fofeign matarals in fual
® Pood compression
#  Malfuncticn of the engine-ECU
NG .
Chack batlery voRage whan cransng = Chéitk the baBery, (Fefer to GROUP 54 = Battary.)
OK: 8 or higher
10K
L
BT Check B uncompleded combustion occurs,
[Aafer o Pi34-48, MSPECTION PROCEDURE 44.)
[oK
" I A e
Can any sound e heard from the injeciors when cranking? || Chadh th ing Eystam, (Fedor io P 13418, INSPEC TION PEC.
{Using a sound scopa,. left bank) CEDURE FOA DIAGMOSIS CODE 41))
O
L Yeg e
I staring good i the engine is cranked with the accelerstor padal [——————{ Check I5C sarvg for op- ————— Chack the I5C sarvo ays-
glightly depressed? aralicn saund tem. (Rater o P13A-47,
™ [Refer to P.134-80.) MSPECTION PROCE-
oK | DURE 35
1 :
* Clagn 1ha TrotSe valve area (Refer o P 13A-T5)
& Check and afjust te foed SAS. [Fefer to P1AA-B0)
MG ;
Check the ignfion Smang when cranking, | Ghack that the crank angie sensorand Bming bait cowver aneinatallad
O#: Aporoe. B*HTOC | | prapesly. .
*m:

tha wgrition cosl, spark phegs, spark plug cables,
# the injeciors are ciogged,

tuel lines for clogging.
if fareign maleriale (water, sicohal, ete) gat inta fuel.

I-'.

EANEY AT AT AT L

Tk
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MPI — Troubleshooting 13A-31

INSPECTION PROCEDURE 7

In takes too long time to start. (Incorrect starting) Probable cause

In casas such as the above, the causs 8 probably that the spark is weak and igniian | *  Malfunction of the Ipnition system

is ciéfficult, the inftial midura for starfing & nal appropeiate, or suMclent compression | »  Malfunction of the injector system

pressure is not being oblained. * Inappropriste gaseling uss

®  Poar comgresgion
NG
Chack battery wolsge when cranidng = Chack the bakery. (Flefar o GAOUP 54 — Battery.)
OHK: 8 W or highes
oK

MUT-11: Check ¥ uncomgplete combustion oocurs,

(Radar to F.138-43, INSFECTION PROCEDURE 40
| Can any sound be heand fram the injecars when crankin | Chackiha systom, (Fietor bo P 13418, INSFECTION PRO-
| (Using & sound scape, laft bank) ¥ | CEDURE FOR DAABNOSIE COOE &1

MG —
Chack iha igniion timing when cranking Chisok that the crank angle sansor and Sming el cover areinstaled
O¥: Approx. B"BTDC proparly,
K

Chedk the itams. o

® Check the ignition col, apmplun: spark plug cobies,

® Check if the injeciors are clogged

® Check the comprassion pressurs.

®  Check I foreign materials (water, sicohol, elc.) gof info fusl

INSPECTION PROCEDURE &

Unstable idling (Rough idling, hunting) Probable cause
In casas as the above, the cause i probably that S ignition systam, airfusl medure, | &  Maluaction of the ignifion syetam
mmﬂmltmrmmmmrnhm ®  Malmction of sr-fual ratio cordrol syehem
Wmepﬁhﬁﬂmhmimhnumdm bosimple | ® Mathwnction of the 15T systemn
5 ® Poar
® Drawing alr mio exhaust systam
A
| Wern the bamery terminals Gsconnected? | Aftor warming-up, et the angine run at iding for 10 minutes. |
Ma
L
MUT-I Seli-Diag code fege. Fleter o P.13A-5, INSPECTION CHAFT FOR DIAGNOSIS |
Are diagnosts codes displayed? _Ir CODES.
j'm
fos
Doas idling spead fluchsls aoosasbaby? b= Chastit If hunBing oosurs.
| ™ (Rafer to P13A-50, INSPECTION PROCEDURE 41.)
J
NG
| Ghack the ESC servo for oparation sound. (Aeter io P.13A-00,) |—- Chas he IS0 sarva sysien,
ox (Reter 1o P134-47, INSPECTION FFII:!'I:EDUHE d4.0
R NG
| Check thw injectar lor aperaticn sound (et bank), |—-- Check the irgacier sysiem. (Fafterio P 13418, INSPESTION PRC-
— 1'3“ CEDURE FOA DIAGNOSIS CODE 41.)
D MUT-M: Chack ® iding speed is unstadls,
(Fefar o P13A50, INSPECTION PROCEDURE 42 )
Ok
: NG
Chascs The on firming, e | Gtk it he crank pngle sensor andfiming bel caver arg insialiad
(Feter to GROUP 1A = On-vehicss Servics.) proparky.
1'!:"':
Check fhe falawing iams.
& Check the Igniion col, spark plugs, spark plug cabies,
® Chedk fe comprassion pressun.
& Chesk if

fansign materals (waler, sloshol, eic.) got into fusl,




13A-32

MP| — Troubleshooting

INSPECTION PROCEDURE 8

idling speed is high. (Improper idling speed)

Probable cause

iddling is too great

In guch cases as the above, the cause is probably that the intake air wolame during

®  Malhunction of the ISC servo system
*  Malunction of the thwaltle body

MIUT:[l Sali-Diag code
fre diagnosis codes displayady

=

|Ehﬂh huhﬂ-ﬂamlurnpauﬂm gaund. [Reler io F1M-ﬂ-n]|—--

os
——= Aser o P13A-8, INSPECTION CHART FOR DIAGNOSIE |

5 |

e mr—

Chack the I5C serva system,
(Rafer to P.134-47, INSPECTION PROCEDURE 38)

=
1 NG
| MUT-Il Data It
26 Idle position switch (Refer to P134-55)
Ok
. MG
MUT-{| Data list I——
21 Eng'mwtnmw temparaturn sensor [Rafar 30 P 134-58.)
=] 4
L MG
MUT-i] Dais st
28 AN switch [Refer to Pi3A-Ba) |
oK

1
| Basic Idie speed adustment [Refer 1o P.13A-80.) |

— o -\.+.-

| Chedk youbla symptom.

e | Check the AT swihoh ang AT

Chack the ide posilion swilch s

(Fafer to PlA-42, INSPECTION F"FII:JCEDL.IHE 26.)
<Wahicles withiut TCLs

(Rafer 1o P13A-43, INSPECTION PRACCEDURE 27
<Vahicles with TL'.‘-L:-

[ Coeck the

engine coclant lemperature senaor
(Feder o 13412, NEPECTION PROCEDURE
CODE 21.)

BT
RADIAGNOSIS

ey SYEhET
[Rater f0 P13A-45, INSPECTION PROCEDURE 31.)

NG
—————=| Clsan the throtta valve area (Rafer to P.13A-75) |

1

[Crack and adiust the fed SAS. (Refer 1o F.13A-80) ]

‘lh

X LR Y LY LR Y LR LY ARY LY AT Lt |

.-'I ,1I 'i.l'l- i‘l

L
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MPI

- Troubleshooting

13A-33

INSPECTION PROCEDURE 10

ldiing speed Is low. (Improper idling speed)

' Probable cause

iding s 160 smal.

in coeses such as the above, e causs is probably that the ines ak volume during

s Matunction of the B0 sarve system
» Mathnction of the thoitle body

g

MUT-1 Salf-Disg cods
Are disgnosie codes dispiayed?

Rafer o P13A-8, INEPECTION CHARAT FOR DIAGNOSIS

*Hﬁ

[ Chack the ISC servo for cperation sound :Fhafuu:NM-ﬂml—u--

j‘r:ur:

MGE

MUT-I1 Dota list
24 Idla position ewich (Refer to P13A-56)

CODES.

Check e 150 serva system
(Awinr 1o P13A-4T, INSPECTION PROCEDURE 35

O

M

MUT-II Data list
21 Engine coolant temperature sensor (Aefer fo P13A-58)
(4],

L

1]

MUT=1I Dwka sl
28 inhihor switch (Feder 1o P123A-BD)

1-n+:

J—. Chack tha ignition ewiteh ST and Inhibitor switch syatem <iTx.

| Basic idia speed adustment (Refer 1o P.13A-80.)

'

]

[Creck trouble sympiom.

Chack; the idle posiion swiich sysbam.

(Rafer to P13A-42, INSPECTION PROCEDURE 26) «<Vahicles
wighout TCLs

{Rafr 80 F13A-3, INSFECTION PROCEDURE 27.) «vahicles
with TCL>

Chack tha codlarmt temperature Sansor
| (Feafarsn P138-12 INGFECTION PROCEDURE
| CODE 21)

RDIAGHNOSIS

(Refar o P 13A-44, INSPECTION PROCEDURE 28.)

|————=[ Clean the theotte vaive area. (Aefer 1o P13A-TE) |

L
[Check and edjust e faed SAS. (Refer io P-13A-B0.) |




13A-34

MPI - Troubleshooting

INSPECTION PROCEDURE 11

When the engine is cold, it stalls at idling. (Die out)

Probable cause

inauchcases as tha above, the cause sprobably that the sinfusl michne S inappropdiate
when e engine is coid, or that the intake air voluma s insufficient

“mﬂhlmmlnm
Maifunction of the throttle body |
Melfurction of the injector sysheen

Maifuncsion of the igrition system |

-

| Ware tha battery terminals disconnactad?

J,Hu

Yiag

MUT-II Sell-Diag code

TaE
J—...|.um- warming-up, led the angine run at iding for 10 minuies. |

=

= Pefer o P13A4, INSFECTION CHAAT FOR DMAGNOSIS |

Are diagnosis codes disalayed? CODES,
“l Hn. ]
| Does fe angine stall right afier the aceelerabor pedal is released? .lm—-ll-":-l-rm e throttle valve ——— = Check and  adjust the
o | area. Reder i P 13475, fixed SAS.
[Aeder 8 P13A-80)
1 Wi
| Is angine-lding sabls afer the warming-up? |—.- Chede If the unstable idling (Fough idling, hurting),
]h {Refer 1o P134-31, INSPECTION PEOC mlldnsr?; !
. L] . NG —
| Chedk e 150 serva for operation sound. (Refer o P13A8A ) | Check tha ISC servo system, 1
o, (Refar to P13A-47, INSPECTION PROCEDOURE a5 |
| Eheck e injecior for ooeration sound (aft bank] |ME—- Chack theinjector systern. (Refar to P.134-18, INSPECTION PAD-
P CEDURE FOR DIAGNOSIS CODE 41.]
— WG
MIUT-[1 Dipte Mat | CHich e idle positicn swiich system,
26 ke Dools ieh (Piedar 12 P134.50) (Aeder m_i_gila.a.-tz, INSPECTION PROCEDURE 26 <Vahicles
O [Rader i P11A-43, INSPECTION PREOCEDURE 27 =iahicl
with TGL : "I
MUT-I Data st NG Chack e engine cealar
BT [ LT .
21 Engine coolant lesnperature sensor (Flefer to #134-58.) gﬂa&gﬂ&#ﬂﬂﬂmh?ﬁmﬁ::g;shpnm&s
K
1
| Check the fusl pressure. (Refer i P.13A-81.) !
rm
i MG
| Cheok e Igniticn fiming | Chackthat$he crank angle sensor and timin CEIVET AT |
| (Aefer to GROUP 114 — On-vehicla Service) | prapady. . aaet arainsiatied |
O

X MR R AR RS ANRE AN AE AR Y MY A

Kk

)

11"



MPI -

Troubleshooting 13A-35

INSPECTION PROCEDURE 12

W 4

When the engine Is hot, It stalls at idling. (Die out)

idie spead control {ISC) or

In such cases as the abows, the cawse i probably hat ignition sysiem, aiffusl midure, (=
on pressura i defective. L]
I alclSion, If the angine suddenty stalls, the cause may also be & dedactae connectal | & Mafunclion of the IS0 sysiam
p— . e

| Wers Te bathery terminals disconnected?

Mo
L

Wag

MUT-1l Sali-Diag code
Are diagnosis codas displayed?

iag
|—-| ANer warming-up, bt the engne run at iding far 10 minuies. |

| M
i

-

NG
| Chack the ISC serva for aperation sound. (Refer to P.13A-80) R ——

I

I
1

PG

[ Chack the injector for oparation sound (lef bank).

|

=4

'

— vos
[Doss the engine stal night afar he acoseratar pedal is reieased? |— =

Mo

! for sudden changes in the signals shown below

MIT-I1: Engine stalling |

rispection when e
iling. (Reder o P.134.51, INSPECTION PROCEDURE 43.)

is wartn &nd |

QK

NG

Cheack 1he ignition fiming

(Rafar f0 GROUP 'I1||. ' Onevehicle Gervice.]

i

Refar 1o P13A-8, BSPECTION CHART FOR DIAGRKOSES
CODES,

Chack tha ISC servo syeiem
(Rafer to P.13A-47, INSPECTION PROCEDURE 38

——=

CEDURE FOR DIAGNOSIS CODE 41.)

Chack the injectior eysiem. (Faterto P 154-18, INSPECTICN PRO-

Cloan the thiatie valve ~| Chock and adust the
area (Aelerio P134-75) fiwad SAS.

{Riefer 1o P.13A-B0.)

While carrying out an inbanmitiend maluncson simulation HBI[HGTH'_
o GROLP 00 = Paints ba Male Tor Infermétient Matfunciions ), check

#® (Crank anghe sensor sgnal = Primary and im‘rdaqr

|® Injechar drive signal ignttian sigral

® Fuel pump drive signal k
* Engine-ECUpowersuopy |
voltage |

.

Check ™atthe crank anglesensor and timing bl cover ana ingtalied

e

Check tha Toll RamE.
® Check #f the njaciors ane cl

& Check the compredsion pragsure.
& Check I loreign maberals (water, sloohol, etc.) got imlo fuel.

» Chack tha ignition coll, spark plugs. spark plug cabbes,
ogged.

7 OO PR PRI PRIV PRV PRI PR PR VR TR VRRRY VRNV PRV PRV FRY PR T TV ER



13A-36 MP| — Troubleshooting
INSPECTION PROCEDURE 13
The engine stalls when starting the car. (Pass out) .| Probable cause
In cases such as the above, the cause is probably misfirng die 1o & weak spars, | ® Orawing &if imle infake system
ar an inagpropriate aiffusl mistuee when the acceleratar pedal & dapressed, ®  Matunction of the ignition systam
Yea
{ MUT-I[ Salf-Diag cods b=/ Astar to F.13A-9, INSPECTION CHART FOR DIAGNOSIS
I.lua- dagnosis codes displayed? | | CODES,
| N
1

| Check T foilowing Sams,
# Check tha ignition coil, spark plugs, spark plug cabies,
l«r Check # air was drawn into the take syssem,
Broben irtake manifold gasiat
i Brokan of duconneciad wacuum hode
| Improper operation of the POV vake
| Brokan & intake hoge

INSPECTION PROCEDURE 14

The engine stalls when decelerating. Probable cause

In cases such as tha abowe, the cawss |s prabably that the irfaios airvalume isinsutficent | = Maifuncion of the I5C sysiam

due 0 & defective idle spaed comiral (1SG) sarve Byatam.

Y .
| Wera the batiery ieminals dsconnecied? ————==| Amer warming-up, let the engno run at idling for 10 minuies.
rrl‘hl.l:r m
MUT-[1 Salf-Diag code Rafer %0 P13A-5, INGPECTION CHART FOR DIAGMOSIS |
Are diagnasis codes displayed? CODES. |
g
NG
MUT-TI Data list o) Chack tha Idle paosition awitch system, |
26 kla position swich [Refer fo P13A-53.) _ (Aeter h?l_g-l_-“'*ﬂ- INSFECTION PROCEDURE 26.) <Wahicles
oK (Fedar to F13A-43, INSPECTION PACCEDURE 27.) <Vahicles |
with TGL>
= — - MG
MUT-II Data Bsi | Check he throtlle position sensor system. (Feter to POIA&1T, M.
14 Throttle position sersor (Refer 1o F13A-58.) SPECTION PACCEDURE FORA DIAGNDSIS CODE 14
L ¥
8 -
MUT-ii Data ihst Chack tha wehicle speed pensor systern. (Refer to P 13815, M-
4% 1SC poain SPECTICN PROCEDURE FOR DIAGHNOSIS COODE 24. .
® |z the ide spead coniral ISC) servo pesiion drops to @-32
staps when decelerating (engine fimin less than 1,000)7

Mo

i

Mebck the fallowing [bedmss.

the ignition ooll, sperk plugs, Speek plug cables,
e trotie valve anaa.

mnd acjust the fxad SAS

G
L
L
L

LA

'h ‘h 's

L IR LY T L e e

AR LY L L

(L LNNE LT LY LY L
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MPI| = Troubleshooting

13A-37

INSPECTION PROCEDURE 15

T U V2NV VRNV VRN V) TRV VOV VRNV VRV VARV UMV VRN VRN) VIR0 V2R 0 VRNV VRNV T 'RV TRV VRO ¢

Heslitatlon, sag or stumble

Probable cause

of COM@rRssion pressure is delecive

in cEsas such B2 the absve, thie cause i§ probably that ignion systam, arfual mbduns

& Mafunciion of tha ignifon sysiem

# Mafuncion of air-fuel retia control system
& Maffuncion of the fusl aupply sysiem

® Poor compression

Wig
MUT-I1 Sali-Disg code -
Arp diagnosis codes displayed?
M
L NG

| Check the injactors for aparation sound (le® bank).

Rofer to P13A-8, INSPECTION CHAAT FOR DIAGNOSIS
CODES.

Chack tha injecior system, (Referto P.134-18, MSPECTION PRO- |
CEDURE FOR DIAGNCEIS CODE 41.) E

e

iﬂﬁ
MG

Check the ignitian Sming.

{Rofer o GAOUP 114 - On-vehiche Service )

Chesck that the crank angle sansarand Imlnumnnu-mruahnﬁ:j

i —
OK

MUT-0: Chack if hesitatian, sag, stumbke or poor accearalion oo, |
(Fafar to P 13452, INSPECTION PROCEDURE a4 )

QK

L
| Check the fusl pressure. (Fefer 1o P.13AB1 ) |

¥

e

Checit the ignition coll, spark plugs, spark plug cables.
Check the injecior operating sound at the right bank,
Chech the cperstion vacuum of the fraction conrol <TGLs,
Chack the oparation of tha throfile vabve <TCOLs,

Chack the vacuum tank and vasuwm sciisior <TCLs.
Chack the compression pressune,

Check the fusl fiter ar fuel line for dogging.

L LN N

methw.-urun{u. )
|
l

INSPECTION PROCEDURE 16

The feeling of impact or vibration when accelerating

Probable cause

In cases such 88 the abowve, the cawse is probably that there Is an ignition leak
accompartying the increase in the spark plug demand wollage during acceleration.

®  Malundtion of the igniticn system

R

Fefar o P13A-6 INSPECTION CHART FOR DIASHNOSIS
CODES.

il spark plugs, spark plug cables,
ik,




13A-38

MPI — Troubleshooting

INSPECTION PROCEDURE 17

The feeling of Impact or vibration when decelerating.

Probable cause

Matiunction of the IBC system I suspecled. -

& Maffunction of the IBC sysiem

Fefar 1o P13A-8, INSPECTION CHART FOR DLAGMNOSIS
CODES.

Chack the ISC servo system.
{Rafar to P,13A-47, INSPECTION PROCEDURE 35)

LSP‘EETIL'IH PROCEDLURE FOR DIABMNOSIS CODE 14))

Chack the thratse posifion sensor system, (Flafer to P.13A-21, (M- |

Yas
MUT=1l Self-Disg code I |
Are dagnosis cades displayed? |
" MG
| Check the 152 searve for ocparation sound. [Aefer 1o P124.30)) I—i-l
1
o]
' MUT-I Data lst o]
| 14 Throle posilion senser (Reter o P13A-58.)
0K
m )
| MUT-I Dwtw fst ————
I:E! idin pasition switch [Aeder 1o P13A-58.)
QK

Check e (de pesiian switch system
Fafer o F.134-42, INSPECTION PROCEDURE 28] <\ahices
without TCL>

(Rafer ta P13A-43, INESPECTION FROCEDURE 27) <\Vehicles
with TCL»

-

[ Clean the thrattie valve area (Refer to P.13A-75.) |

INSPECTION PROCEDURE 18

Poor acceleration

Probable cause

are suspacied.

Dadective igriian systern, abnomal air-fuel ratio, poor compression gresauna, alo.

Mﬂﬂm&'ﬂhﬁmm
Matfunction of air-fued ratis contral Fystem
Mafunction of tha hesl supply system
Faor compression pressuns

Clogged exhaust system

Asfer to P.13A-8, INSPECTION CHART FOR DIAGNOSIS |
CODES. ;

Check tha Inpsctor system. (Referto P13A-18, INSPEC TION PRC- |
CEDURE FOR DIAGNOSIS CODE 41.)

— b
MUT-1 Self-Diag code |-——-
&re diagnosis codes displayad?
‘I_Hn
R —
[ Chack the injactars for oparaticn sound [lef bank). —_—
:-EIH
I NG
| I—

Chack tha ignition

timinig.
(Refar o GROUP 1A — One-vehicla Sendcs ) |

Check hat tha crank angle sensorand timing bl cover are instaled |
propary. |

Ok

i

WILT-II: Ghack if nesRation, sag. stumble or poor aceeleration ocour,
[Raofar to B134-82, MNEPECTION F"HEEEEI:J'FIE. 44 )

S j‘ul-i
| Check the tusl pressure. [Refer 1o P 134-81 ]
[

awing ibams,
ignition coil, spark plugs, spars plug cables.

Ingacice oparating soiund af the reg bank.
eparation vacuum of the fraction contral <TCL=.

oparation aof the throftle vaboe <TCL..
vasuum lank and vatuum sctusior <TCLs.
COMMOrassion prassure,

f fual filler or fuad line far doggng

Biraken air irmaks hose

Cloggsd air cleanar

Clogped sxhaus! aystam

ifide

E??Ei%ﬁ?

sessssssenp
F5F

|'-

A L Y A LN A AR A A A

L]

R LT LN
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MPI| - Troubleshooting

13A-39

INSPECTION PROCEDURE 19

Surge

Probable cause

Defsctive igrifion gystem, abnoemal air-teel rasio, sfc. are suspectad,

® Malunction of the Ignition syatam
* Malfunction of ai-fusl ratic contral system

W W Wb W W W W W W W W W T e b b

YiE

MUT:[1 Sali-Disg codse
#mmmmmw

|
el
T

MG

Hedar to P134-3, WSPECTION CHAAT FOS DIAGNOSIS
CODES,

Check this injectar systam. (Fieferto P 13816, INSPECTION PRC-
CEDURE FOR DIAGMOSIS CODE 41.)

|Mhhﬂmhmraummnmhmhb.
el

Check the ignitian Sming.

[Fedar 1o UF 11A = On-vabiche Serice ]

chu-{

Chheck tha the crank angls senscr and timing batt cover ane installad
DTOparty, |

MUT-I: Check T surge ooours.
{Fiefor 1o P.134-53, INSFECTION PROCEDURE 48.)

I m
L) i
| Gheck the fusl pressure. (Aeter to P13A-61.)

O

i

Chack thae mems.
& Check the igniion coll, spark plugs. spark plug

cablag,
® Check the injecior cperation sound 81 Me righi bank

INSPECTION PROCEDURE 20

Knocking

Probable causs

or the heat wvalus of the spark plug is napproprate,

in cases as the above, w cause is probably fhat the detonation conirel is detective

= Dedeciive gelpnatan sensar
#® nappropriats neat value of the spark plg

MUT-I]
Ars disgnosis codes displayed? |
o p-ln

A s ime, e the MUT-I0 1o check i the timing I8 retarded @
compared to whan Me felonafion sendor connesior is connected. |

Vi

I

code | S

Mo
Dioas knocking ooour whan driving with the sansor disconnected? ———

Refer 1o P.13A-5, INSPECTION CHART FOR DIAGNDSIS
CODES.

Cihck the dalonation sensor system. (Raler o F.134-16, INSPEC-
TICH PROCEDURE FOR DIAGNOSES COOE 31.)

—

Chack the following Hems.
® Spark plugs
®  Check if fareign materals (water, slcohol, elc.) got inlo fusl,

INSPECTION PROCEDURE 21

Dieseling

Probable cause

Fusl leakage from injestors i .mnadad.

® Fuel leakage fom injeciors

| Check the Injectons for fuel lsakage.




13A-40

MP| — Troubleshooting

INSPECTION PROCEDURE 22

Too high CO and HC concentration when idling

Probable cause

Abnormial airdusl rato & suspecied.

®  Mafunction af tha air-fuel ratio conirol system
& Deierioragied calaiysi

= Aefor o P134:8, INSPECTION CHART FOR DAGMCSIS

CODES.

B |
MUT=Il Sai-Disg code
Ara dagnosis codes desplayed?
| N
! NG
Check tha ignition timing.
(Aeder 10 GROUP 114 - On-vehicle Sardcs.)

Lr.'a-:

| Chack that the £rani angle sansar and Sming belt cover ars ngtaliod |

propesty ,

MUT-Il Data lst |—-—-—-¢- Chech the anging coolant temparature sensor system.
21 Engne coslant tempersture senscr. (Rafer to P13A-58.) IHd-lrhEl:'mHi'.IHEP'EDTrDHFHD-:EDuMEFan{mNmm
O ) _—
MG
MUT-1| Date fiwt = Checkthaintske ar temparature sensar system, (Rafario F.134-10,
13 Intake s femperature senscr (Rafer b P 134-57) [ | INSPECTION PROCEDURE FOR DIAGNOSIS CODE 13)
Ok
MG
MUT-{l Dats list o= Cheaii ey pan dansor systam, (Raferio P 1 LA-48 INSPECTION
11 Ciygen sensor FROCEDURE 33.)
NG B00-1,000 mY when racing suddanly
QK -
'H.rr-u Data list = Replace 1he axypen senscr,
n sensor
CHE: Rapest §-400 my and 800—1,000 m\ aliamataly when ¥
L iding . _ [ Check trousie symptom. |
FHa NG
[ Check the fuel pressure. (Refer to P.13A-81,) |
| g
L] — —
Check e following Bams. |
# Chack tha Ingacters for cparation saund
® Check $he injctors for fuel leakage.
® Check the ignitien coil, spark plugs, spark plug cablas ‘
8 Check e compression pressura,
® Check the positive crankcass wvaniiation system.
® Check the evaporatve amession confrol systam
N
| Eneck the troutle sympiom. _1
11\‘3

| Replace the catatytic comverter. |

S AT LT LY LY LAY LY LT L

N LT LT L

.'I
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MPI| - Troubleshooting

13A-41

INSPECTION PROCEDURE

23

Low alternator output voltage (approx. 12.3 V)

' Probable cause

may be suspechad,

The alternator may be defoctve, or mafuncsons, which are ksted in e righl column, | & Malhmetion of charging system

®  Shor circuill in harness beteean alernatar & teminal
and angire-ECU
& Mabunction of engine-ECL

[Use test hamess: MBSS1518) |
Wmn]ﬂnﬂdup]ﬂ
{E“n-rlrmtlln]
{Aadiator tar: does nat nunj
(Haadiamp: OFF — DM}

OK: Voltags rises by 0.2 - 3.5V

1':|r'i.

| Chack the ahernator. (Raler ta SROUP
16 = Charging Syssem.)

INSPECTION PROCEDURE

e gsure &t tha slternaor connesion side
A-B3, i
® Cormect the connesior i

MG

24

Measurs al e altermalor conneciar
A-83

measuna at the hamass side
L WNME{:JM
Ma o
‘. uunmn.rm1mm
OK: ho continuity

# [igcornect the connecior. and |

= Chack ihe hamess wire batween e
| alernator and the engine-ECL connec:
| tor, lrdmpdrhm

Ok

Ghecs e harmess wire babwesn tha
aitemaior and the angine-ECLI connec-

o,

]

L

| Replace fe engine-ECLL

Power supply system and Ignitlon switch-IG system

Probable cause

and injectors.

Whaen an igniticn swich ON signal is ingul o the engine-ECL, tha engine-ECU turrs
thé comrol refay ON. This causes battery voltage to be supplied 1o the angine-ECU

Mafuncton of the ignition switch
Maffuncion of the contral ralay

improper  connecior comtact.  opan  circul  or
shor-gruited hamess wing

Discermested enging-ECL asarth wire
Matfunction of the engine-ECL

|c:ma: the contl relay. (Refer to P93A-85.)

" mapisce

QK

MG

MG

= ‘voliage betwean 4, 8 and earmh
Ok: System walage

Msagura af the conirol relay conmactor B-72,
# [Digconnect the conneciar, and measune at the kamess side.

Check tha

oonnector: A-13

fellawing

Re paic

1 DK

=]

[ Check troubl

& sympbom, |

Chack
{Pabat

the engina-ECLI powar supply and earih cinouil.
o P13A-54, W_E:F'E'ETICIH FROGCEDURE #6.)

e

and repalr if

Cheackihahamess wire bertween batiery and control relay connecior,

MECESERArY.




13A-42 MPI — Troubleshooting

INSPECTION PROCEDURE 25

Fuel pump system

! Probable cause

and this cupplies power to driva the fesl pump.

The engine-EGL furms the fusd pump relay N when the enging is sranking or running, 1 .

Maifunction of the fusl pump relay

Malfunction of e fusl pump

| Improper conmector  comes, open ooyl or
shar-crcufted hamess wina

®  Mafunction of the angine-ECU

Check the fuel pump croui.
(Aadar o P13A-54, INSPECTION PROCEDURE 47.)

Raplace

NG
[ Check the fusl pump cperstian. (Feder 1o P.134-75) Po—
a1
) ) WG
[ Check the fuel pump reiay. (Fefer o F134-85) e
' oK
SR
Measure at the fuel pump relay conrecior B.73 -

& Connact e conracior.
& ‘olage bebwesn 1 and eard
& MUT-II Actiuaior est Fusl pump dres

OK: System woliage

K,

Chack the harmess wre betwesn fusl pump ralay connector and
fusl pump drive terminal, and repair § necessany.

————TT

INSPECTION PROCEDURE 26

Chiack the fuel pump drive confrel circuit.
(Rafer fo P13A-ES, INSPECTION PACCEDURE 48)

Idle position switch system <Vehicles without TCL>

Probable cause

it is depressad or released (HEGHLOW), to the engine-ECUL
Tha engire-ECL controls the idie speed contrel serve based on this nput

The ida peaiion switch inpuls e conditon of the accelerator pedal, P8, whedher

Maladjusiment of the acoelerator padal

Maladjustmant of he fxsd SAS

® Maladjustment of the idle pasition swilch and thraotie
pasition sensor

& |mproper connecior contact,  open  crcul of
ehar-crcuited harmess sire

| * Maltuncticn of the engine-ECLI

MG
| Check the ide posSon swilch, [Pefer 0 P13A&ES ) ]—-—| Aeplace tha throffie postion sonsor I
Ok
- NG MG
Mpaswe at the throtle position senscr connachar A-0F, —————=| Chasck  the following —————s- Repair
& [Discoanact the connactar, and meaasung anhahu'malda k oonnectors: B-35 0.7E
® ‘oRage batwean 2 and earth [igrition switch; M) I T I:I-H' I

OK: 4 W or higher
® Continuity batwesn 1 and earth
OK: Condinuity -
MG
Check tha following ——————= Ragalr
connector; A-O7 |
0K

| Chack trouble l._y:nmm
NG

| Replace the ergine-ECL.

[Eﬂt irouble symplom.

NG

Check the harmeaes wire babwesn angine-ECL and throttie position |
SANSaT connectar, |

ok

| Rpiace the.angine-ECL, |

lma
Rapalr

A A ) A

In"gr e e

1)

"o

)
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MPI| — Troubleshooting 13A-43
INSPECTION PROCEDURE 27
Idle position switch system <Vehicles with TCL> Probable cause
The idla position swiich inputs the condition of the accelersior pedal, e, whathar | ® Maladjusimant of the accedarator padal
E is deprassed or reseased (HIGHLOW]. 1o the engine-ECLU * Maladjustment of the ficed 545
The andine-ECU controls the ide speod conbrol sanvd Bassd on Bie inpul & Maladjustmant of the die posiion switch and

Bccalprabar pedal postion sensor

® |T@proper  cONnAaciy  condaci  open  orcul of
short-cirguited hamass wire

® Mathnclion of the engine-ECL

Wb W |b VTRV IV TV TR TR !

NG
| Chick the idle position switch. (Refer 1o P.13A-AT ) f————= Replace the accelerstor pedal position sensor,
QK
. NG MG
Mpasuwre at the gecalersior peodal posilion senapr connector A-08. | Check the lollowing Repai
l mhwmmumunhlmnnﬂﬂ connectors: B-35 B-78
® Voltags between 3 and sarth {ignition swich: Ok | o
OK: & V' or higher !
* Continuity betwesn 4 end earlh
OK: Gomtinutty | | Chici trouble symplom. |
Jpﬁ NG
WG Chpck T NBIMmass wire betwesn engne-ECU and accalerntar pedar |
Chack 'ﬂ"'l"_uf'?ﬂﬂﬂﬂ ———= Repair posifan SOnE0r cormacion
Jox JoK e
[Check wouble | [EplummEﬂu.| Rapalr

NG
e [Fitpince the engine-ECL, |
E—

INSPECTION PROCEDURE 28

Ignition switch-ST system <M/T> Probable cause

TMW gwiteh-5T inputs a HIGH signal fo the engine-ECL while the enging is | & Malfunction of igniticn switch

® |mproper connedor  oontacl, open  circuit ar
The engine-ECL comrols fuel injection, et dwing starting based en this Input shorl-girculied hammess wira
= Matunciion of the angina-ECL

bbb b1 1L

Measura &l the engine-ECL cornacior B-35, 1 Na - Check the following HG_.. Aepair
& [Disconmed the connectar, and maasure al e hamess shie |m: B-34
1. Voliege betwesn T1 and earth (Ignition switch: START) |2 o
2 OK: rﬂrw:-r Mo |
|2 Cont batwean 81 and sart
| OK: Contnuiy I Check '““"H:'““m ]
§on ' 4 NG
] ! .
= | Check the following [————= Repalr | |mcna-u: ﬂﬁmm“’E?u_ T e
Ik | | Pt
—— i OH
| Check trouble sympiom. ] y
NG | | Check fia igniticn nuu-..
1 | (Rafer to GROUP 54 - Ignition Switch.)

| Rmplace the engine-ECLI. |

| Chack the harness wire betespen engine-ECL cornecier [larrrirﬂ_.
Me. 91) and sarth, and repair ¥ necsssany.

Wl W W Wb



13A-44

MPI — Troubleshooting

INSPECTION PROCEDURE 29

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

|

is cranking.

® Tha igniticn swith-5T inputs a HIGH signal ta the engine-ECU while the engine

| ® Malfunction of igniticn switen
Maltuncticn ef inhibitar switch

| * Maluncticn of the engine-ECUL

The engine-ECL conirols fuel injection, atc. during staring based on this inpul. | ®  Improper  connector  comtac!, oppen  circud  or {
® The ichibilor 2#0ch inguts the condition of the sakect lever, La, whather it is in shori-greuited harmess wins
P or N range or in somae ather range, bo the angina-ECLL
Tha engine-ECU controls the idie speed congrod (15C) servo based an this nput. |

Chack the Inhbior swiich
{Refar i GRACUF 234 — On-vahicle Saneca.)

0K

O¥: System waliage
2. Coriruity betwesn & and sarth
OK: Cansnuity
3. Volags betwean 10 and earfh
& |gniticon sesich: START
# Digconnesl engine-ECU connechar.
OHK: Systam wolage

Measire 8l the inhidce switch connector A-T4.
* Dipconnact the conmector, and measure 81 the harnass shie.
1, Voitage betwean 10 and earth (igngon switch; ON)

0K

(fle3
Check the following = Fapair
connesion A-7T4 |

0K

| Cnack woutle symptom,

rr

lnﬁ

Check hamnss wire be == Rapair
twean arging-ECU and
inhibigrewsicheonnecior,

| K
1

| Fieplace the engine-EGCL.

3

WG
= Raploce

1. WG MG

por————u=| Chack hamoss wirg pe- ——— = FAepair

twaer angine-ECL and
irthibitar swilchconnectar,

1'DH-’.

| Aeplace the angne-ECL,

e/ Check the following L. Regalr
|:-=rm|:lm A1z
=14

1

&

a

| Check troutie symptom.

NG
Li

| Check harmess wine babwean inhibitor switch cornector and
| & tarminal, and repair if necessary.

il

Chack the follewing Repalr
B-3g

conrHesobor:

ok

| Gneck trouble sympiom.

| MG
MG
Check hamess wire be- Flapair
Teaan inhibilor #wibch and
igniticn sesich connactor.

QK

Chack tha igrition swach.
{Retar o GROUP B4 = ignition Swilch.)

AN b

11

I“ l“ H\ I“ ”.. Al "o

)

3 LY LIS LU LIS LY LI LY |
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MPI| - Troubleshooting

13A-45

INSPECTION PROCEDURE 30

Power steering fluid pressure swilch system

Probable cause

Tha prasance or absence of power

stearing load & nput 1o the engine-ECU.
The angine-ECU controls the idie speed contrad (1SS servo based on this input. | =

= Maftunction of the engine-ECU

® MaMunction of power siearng Suid pressure awlich

opan  cingult  or

Chack the powar searing Mdd pressue switch,
{Fafar b0 GROWF 374 — On-vehicln Sendca.}

QK

L

-

& Disgconnect the connecior, and meature & the hamaes sida, |
& Voltaps betwsan 1 and earth {Ignition switch: OM}
QK: Systam voltags

Riepair

-

| Fiaplace e angine-ECL, |

INSPECTION PROCEDURE 31

Measure 81 the power sieenng fluid pressue :w’rh‘-hl:nm'r&l.'fﬂf
A-33, |

MG
= teplcn

o}

connector; A-13
(v

NG
Check the following |— = Fepair

{Ehﬁﬁs rFoubla symptom.

MG
J NG
Chack hamass wire be-
twean enging-ECL and
pownr siearing fluid pros-
sure swilch conmaciar

j‘m

— = Rupair

| Repace the engine-ECL,

AJC switch and A/C relay system

Probable cause

magnedic cluich

When an AC OM signal is inpul io the engine-ECU, the engine-ECLU carmes out | &
control of the &ls speasd contrel (1SG) seno, and also operates the AC compresgar | @

MaluncBon of AC switch
® |Fmpropar
shar-girguled hamess wire
& Malfunctsian of tha engine-ECL

Malfuncion of AL coniral sysiem

connector  contact, open  pincud or

MG
Chack the A/C comprossor relay, = Rsplacs
(Fafar o GROUP 55 — On-vahicle Sanice.)
% -
Measure at the engine-ECU connectors B-32, B-33. L ={ Chack the A/C system_ (Refer to GROUF 55 — On-vehicle Senice ) |
# [Digconnest the connesior, and measure ai the kamess sids
& ipltaps between 22 and earth, and 45 and eaih
{igrition switch: OIM]
(AC wiich: OM) QK L]
OK: System voltage Check the following —————= Fapiaca
& Short the terminad 22 1o earth connectors: B-32, B-23
figriion ewitch: OM, AT swilch: ON) o
OK: AT compressal duich ums on f
| Eneck wouble symptom., |
rNG

| Repiace the engine-ECLI.
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INSPECTION PROCEDURE 32

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

Probable cause

The powar translaior irside the engine-ECU turns the {an medor reley on and off,

-

Matunction of Tan mobar relay

Malunction of fan matar

Impraper connector  contact.  open  circult  ar
shor-circuiied hamess wirg

-

Mafurctian of engine-ECLI

O MG
|an:11humngEU¢umu|urB—.‘ﬂ Chack the following . A
_‘ Dlmwu-:lﬂnmgm Mdn::mmmnmmmdﬁ connegtor. B-32 | a
'l“tm Dabagan earth SwAlch: 3
oK., e ok S
. tormingi 21 to earth '
Manition wich: ON) (A switch: ON) | SyTpRam. |
OK: Radiator fan and condenser fan nun 1HL‘1
NG | Replace the engine-ECU. |
» Chack the radiatee fan circuit o
| ® Checkthe A/C condenser fan circuit. (Faterto Elecirical Wirng.)
INSPECTION PROCEDURE 33
Oxygen sensor system Probable cause

it tha CO of HC concentration is high, the malfuncon(s) listed to the right may

ba presan,

& Tha ocuygen sensor delects avypen concentration in the axhaust gas, and
mmmﬂmmnm gignal 1o sand o the engine-ECU.

#® The engine-ECU centrals #he fusl infection amaunt accarding b this signal s
that the eirfuel raio can ba close to the theorelical one.

*  Maffurction of the axypen sensaor

& mproper  confedtor  comact, open  choud e
shari-circuited harmess wire

*  Malfunction of the engine-ECU

| Crieck the exygen sensar, (Reher o P.134-87) __JM';H-.- Roplace

0K

oK
Measire af the coygen sensor conmeclor B-GE, I NG Chack the followl o
- necior:
* Disconnect the connector, and measure at the B.75  emeser r__—““h
harmess sade.
1. mmmun 3 and aarth (ignition swech: O 2 NG oK
¢ System volage Chech
2. Consinuity between 2 and earih ] | trouble symiptom. i
OK: Continulty NG
3. Continuity batwesn 4 and sarh 3. NG !
DK:  Cortinuity Check the harmess wire betaesen e
ouypen sensor and the correl relay

connacton, and rapair i necessary.

Check the following connector: E-- Repair

B-T8

J,m:i
| Pt i

Chach the hamess wire between Tie sngne-ECU and
the oxpgen Fensor connacion

o] 4

lrm
Repair

1
| Repiace the engine-ECL.

|—-_.

4@-:
| Check troutls symatom

o —

| Check the hamess wire batween the —s Repair
| enging-ECU and the axygan sensor
| connecior !

IEE
| Replace e engne ECU.

]

Chack the hamess wire batween thea
nrmmamwmmmm ard fepair

A A | A ) A ) ) A T AT ) A A A R
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MPI — Troubleshooting 13A-47

INSPECTION PROCEDURE 34

Ignitien circuit system

Probable cause

The-angirm-ECLInteamugts the i ganition sl prife ey ou riand by lurning e power iFansiglos
mmmmE:uumﬁﬂFﬁ o e

& Malfunction of igrition swifch,

® |mproper connactor  contect, open  cEcuit  or
Enpf-cirsuitsd hameas wins

| * Matunction of the angine-ECU

Massure 8 the distibutor cornecions A-28, A-28, A-30, NS Cheok e follawing i Repalr
# [Disconnecd the conmactar and measure al e Rarness side | conneciors: A-G5, B-35
1. Vollage babeesn 1 and sarih (igniion swhchc Ol ok
OK: Sysiemn vollage 2. K3
2. Gontnuity betwean 2 and narh
|™ ok Continuty _ |Mmﬂu symphom,
NG
Ok L b
| Cheak the following connectors: A-Z8, A-29, A-30 Mr:ﬂnﬁlﬂ P
Ok *HEI | Ipnition saiteh cormmctor
| Repalr y O
T | Chesk fhe ignifion switch,
[Check wrouble symptom. ] (Refer fo GROUP B4 — ignition Switch )
ME
Check igrition ool and powar TansEior it circult, {Fetar ol =| Chigk g hamess wire betwasn igriian l:nllmnr-auh:-ramaﬂ
:.13#-—19. INSPECTION PROCEDURE FOR DIAGNOSIS COOE | nd repar # necessary.
ap, 44, 52, 53

INSPECTION PROCEDURE 35

ldle speed control (ISC) servo (Stepper motor) system

Probable cause

The engine-ECU conrols the infake air volume during iding by opaning and ciosing
the sorvo wvales bocated in the bypass air passage,

= Malunction of ISC sarva
® |mproper  comnneciar  conbact, oapen ciroull or

& Malfuncticn of the engine-ECL

Check the IS0 sérvt | — = Fopls
[Fleder 1o PLY3A5BO0.) e

;r.m
L E WG
Maasura gt the 13T sares conneclor A-09, Check the following = Rapair
* Disconnect he connector and maasura a1 the hamess sida, conmecion B-T6
- szmmwsmmm niticn swinch: *'m:
OK: System vohage .__ | Gheck rouble symptam, |
oK 4:45
Ehﬁwmmummmmmm:.mm
| nactar, and repair if mecessary. |
Measure al tha engine-ECU connecinr B-X2. Hﬁ—- Check the following L— Repair
® Digconnact the connecios, manswra ot the hamess side ; ADE
* “okage between each of 4, 5,17, 18 and sarth {ignition switch: o
r
Check e following Lo = L
e ] Repair Check hamass wirs batweananging-ECL and 15 servo connecioy,
ol ebalast o] i i and repalr i necessary.
NG
| Gheck troule sympsam, | Ropiace the engine-ECLI.
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MPI - Troubleshooting

INSPECTION PROCEDURE 38

Variable induction control servo (DC motor) system

Probable cause

Tha engine-ECL soens or closes the intake air cortral vale by driving a direct metar.

# Maffunction of variable induction contral serve

& Improper  connactal  contact, open  oinsuil  of
short-gcincuied hamess wira.

» Malfunction of the engine-ECU

Chack tha variables induction cantral saro.
{Refar o GAOUF 15 — On-vahide Sarvice.)

WG

————= Raplace

8] 4
Check the following ————= Rapair
connecions: A4-03, B.33

0K

L NG
| Eneck wouble symplom. | Chick the harnass wire between the engine-ECL 8ng verisble
R | Imduction conlred servo connecior, and repair f necessary.
3 Ok
| Reglace the engine-ECL, |
INSPECTION PROCEDURE 37
Probable cause

Oil control valve (valve timing switching) system

Iz locabad an the cylindar

Thea engine-ECLl swiiches the vahwe iming by contraling the salanald valve, which

® MalfuncSon of oil contral vale
* Improper  comnecior  comlecl, open  cinouit  ar
shorf-circuited Rarmess wira,

® Malfunction of the engne-ECU

Chack e ail condral vale,
(Aeder io GROUP 114 = On-vehicie Senacs,)

-I'.':""

‘Measure & me of control vaive (le®) connecear A0,
® [Disconnect the connecior and measura at the harmess side,
® ‘Vohage betwean 1 and eartn {igniticn swich: M)

G- System wolage

O ]

oK

M

A —

Mansure 8t e of controd vaive [right] connectar A-17.
':. E;'m e conmachyr, and maature il the harpess
® ‘ollage betwean 1 and sath. (ignfon switch: ON)

Oz Systam woliage

lm’.

lMuum at e engne-ECL connacior 8-33

® Conpeci Bi@ conneciar.

® ‘Jollage bebwean 34 gnd earth (right)

& ‘\iolage batwenn B and aarth (18] (Ignitien ewibeh: OM)
Oz Systarm wolage

=

IHE

MiE
e Gk e hamiess wirg batwesn confral relay and nm:mnl-.vah.ra|

| fiofl] connector, and repair if recessary,

———=| Check the hamess wire batwean the confrol relay and oil muJ

| vailve [right} connector, and rensir of necessary.

FAepair

oK
[ Chack i-l tollowing o Repalr
cannestor: .33

K
1':'

| Check trouble symglom.

MG

[Hupl.:n tha argina-ECU.

| Check trouble symplam.

Check tha hamass wina batween engina-ECL and ol condral valve
conneclofl and rapalr ' necessary.

AN U U U S S R L WY R R A AT AR A R AT N R S
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13A-49

INSPECTION PROCEDURE 38

MUT-II: inspection of no initial combustion

MUT-0 Data list
18 Voltage af engine-ECU pawer souros (Aster 1o P13A-58.)

0K

Does the camshafl rofele 81 the engne cranking?
(“hen oll €ller cap & removed,)

] fag

MUT-Il Seif-Diag code
Arg hmnl-ll codes displayed?

(L]

MUTI Date llst
22 Crank angle sensor
OK: Cranking spesad is displayed.

CIK,

!

MUT-1l Actustor test
07 Fual pumg (Fefer to P134-61.)

| i
L

MUT-II Data llat
21 Enging coolant temperature sansor (Fafer o P 13458

INSPECTION PROCEDURE 39

MG
MWWHMNM&MMIGM |
(Fafer to F13A-41, INSPECTION PROCEDURE 24)
Mo
| Gk Bming baft for breakags. |
as
Refer 10 P13A-5, IMSPECTION CH&AT FOA MGHDEIE. |
 CODES.
)
Check the crank & BENELT EyEbem.
[Fndarto P 134-13, NSPECTIONPROCEDURE FOR DIAGMOSIS
CODE 22)
NG
Check the fusl pump sysiem.
[Redar 1o P 13A4-42 INSPFECTION PROCEDURE 25.)
MG
-_..._...--.1.. Check the angine coolant tamperaiure Sensor System.
| 1HHH1E2F;EL1E INSPECTION FROCEDLIRE FORDIAGNOSIS
CODE 21

Ignition system: Inspection of no initial combustion.

MG

Measure & fhe ignition coll connectors A28, A-29, A.30.

& Canfed the connecions (Use the tes! hamess: MBSS1348)

® Conned a pimary voltage detection type engine
tmchomeier t© Mo,? termanal of sach connecior in

Sagquancs,
DK: The sngine lachameter dispiays ane-thitd of e selu-
o cranking speed at sl lerminals.

[ cike
'D

Chack tha ikgniticn timin

whan cranking,
OK: Appraw. B°H

Check the ignition cincuit sysiem. [Rieder ta PO 3A-4T, INSPECTION
FROCEDURE 34.)

INSPECTION PROCEDURE 40

Check the nstalation condition of crank enghe sansor and iming
bl cover.

MUT-1I: Check If uncomplete combustion occurs.

MUT-11 Self-Ding code
Are diagnesis codes displayed?

e

W

L

|| Rater 10 P.134-9, INSPECTION GHART FOR DIAGNODSIS COOE |

18 Igniion switch-5T (Refar fo0 P134-58)

RS
MUT-II Aciusior test
07 Fusd pump (Ratar 1o F135-81)
| Ok
NG
MUT-II Dats st J—
21 Engine coolant temparature senscr (Fafer to F134-58,)
Ok
—_— W3
MUT-N Dats st

Chack the fusl pump syebam.
(Fedar 1o P134-42, INSPECTION PROCEDURE 25)

Check the engine coslarl iemperalune sensar sysiem.
(Heder to F.134-12, INSPECTION PROCEDURES FOR DHAGND-
515 CODE 21.)

L PO Y VIRV VOV POV PR ¥ VRV VY PRV PRV VIRV VRNV POV PRV VIRV TRV 1 1L L T VO VTRV VO TR D !

Chack the Ignifion switch-5T system <ATs.,

[Aafer io P134-43, INSPECTION PROCEDURE 28.)
Check e gnition ewilch-5T and inhibor switch systam <ATs.,
(Meder 1o F13A-d44, INSFECTION PROCEDURE 29.)
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INSPECTION PROCEDURE 41

Check if hunting occurs.

| Clean the thratie body. (Refer 1o P13A-75.) ]

'

| Check and sdjust the fixsd SAS. (Pefar 1o P.13A-60.) |

[ Check wouble symptom. |

1NG
inspect the intake of air into tha air intake sysiem
& Brakon intake mardgld gasket
®  Broken air irtaks hooe
=  Erokan vacLUm hose
& Pasithve crankcasa ventilation valve dosa nol aperabe.

INSPECTION PROCEDURE 42

MUT-II: Check If idling speed is unstable.

NG AR
MUT-II Dats liet —————= Chack the idla poston swilch system,
26 Idin position switch [Refer to P.13A-58.) (Rafer to P13A-42, WSPECTION PROCEDURE 26) <Vehicles
OK sy
(Fafer o P 13443, INSFECTION PROCED
(Phofer 2 | LIRE 27) <Mahiclas
MUT-II Dt Iist L"G_.. Chick theintakealriam e
mairiamparaiung . !
13 Intake air temperaturs sansar (Refer to P1JA-ET)) INSPECTION PROCEDURE &“Eiia"’ﬁ%??ﬁﬁ“ﬂﬂ'“‘
J"c:u:
MG
MUT-II Data llst Chack the engine coolart femparaiure sensor .
21 Engine coolart temperature sensor (Refer to P.13A-58.) {Raferta P 134-12, INSPECTION PROCEDURE FORA HAGNOSIS
k — CODE 21.)
QK
MUT-Il Data Hat |L., Chackthe sensorsystem. [Felerto B 134-48_INSPECTION |
1 Bensar i FHQE-EDLFIE a3 J
| OK: 800—1.000 mV dufing sudden racing |
lr:.w:
NG - (s
MUT-I Dwta [1st - Gh&nl:l‘l-ﬂlulpmm.'——u-L I the Irtake ot |
11 Dwygen sansor ) (Rater 1o F13AE1 ) air m iFug air intakeg |
OK: Changes batwean 0—400 mV and 800-1,000 mY during - syaiam.
idling | . Mkrf“w intake
oK manifok] gaskel |
L NG & Broken vacuum |
| MUT-Il Data st Check the power siesring | hase
| 27 Power steering fluid pressure switch (Reder fo P.13A-88) | _n.idprmur-mmm-| * PCV vahve does |
o {ram. [Reder ta P 138-45, | nal oferae. |
MSPECTION PROCE- ®  Broken air intake
DURE 30 | heose
& Chack the injecior tor |
g, .
MG -
MUT-1] Data Mat = Chick the AMD switch and A/C relay systemn.
28 AC swileh [Refer 6 P13A.59) (Findar t0 P13A-45, INSPECTION PAOCEDURE 31.)
p:ut
MG
MUT-[ Data [kt Chack the ignitian awilch-3T and inhibiler switch systam <AT=. |
28 Inhibior awiich (Fefar to B 13455 _Lmrur ta P.1dd-44, INSPECTION FHCKIE,EH_IF\E‘;Q] >
- X
MUT-[| Data ilat ) e | Adjust the basic ide apeed [
3 I e apeed. (Rafer o P13
45 15C E&ru_p pasition (Aeder o P13A-E0) .

-

S L AL L) AL S ) L ) S A ) ) ) AL AL A R
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INSPECTION PROCEDURE 43

MUT-II: Engine stalling inspection when the engine is warmed up and idling.

Wb ' W' W W W W W W W T T T

MG
MILIT-11 Dok list Chesi the idle position switch system,
&6 ldle position switch (Fefer io F13A-53) [Reter to P134-42, INSPECTION PAOCEDURE 28.) <\Vehizes
oK without TCLs
[Findar to P.134.-43, INSPECTION PROCEDURE 27.) <\Vekices
witthh TSl
. ! NG e
 MUT- Dwta st el Chirchi thas infake aif bamparalure sensor sysiem, (Fledarto P 13410, |
| 13 Intmica air yemperaturs sensor (Reder o P.13A-57.) | WSPECTICN PROCEDURE FOR DIAGNOSIS CODE 13)
| O
' g
MUT-[1 Dats list Cheok e enging coolant s Sensar
21 Engire coolant damperaiure sensor (Aefer o PO 3A-B8) {Raterto P 134-12, INSFECTION PROCEDURE FOR DIAGHD SIS
o CODE 21
- NG
MUT- Denks |let Checktheceypansanaorsystam, (Retars P 134-48, INSPECTION
11 Cupgen sansor FROCEDURE 33
QK: B00-1.000 m\ during sudden radng
QK
] NG oK
MUT:1l Data st Cheack the Tusl prassuns = 1. inspact tha imake of
1 M BEnEor (Rafar to P134-81.) air inda e air intake
QK: Changes Detwesn 0—400 mYy @nd 530 - 1,000 mV during ayEtam
idling | ® Broken intake
P:*: manifald gasket
R #® Brokan vaouum
MUT-[I Data st Chiack the powar Bleering hose
| 27 Pawer sieering fluid pressure switch (Refer to 2134-58) fuid pressure switch sys- ® PLCV walve deas
oK om, (Feafar to P138-45, el aparats.
INSPECTION PAROSE. | Broken air inlaks
DURE 30.) i hose
|2, Chedk the injector for
[__cop
..... WG —_
MUT-1l Dote kg Chack tha AMC swiich and AC raley sysiem.
28 AJG swiich (Rafer to P134-58,) [Reder o0 P136-<45, INSFECTION PRAOCEDURE 31.)
oK o
MUT-11 Dats It | Check the igniion switeh-ST and inhibior switch system <A/T>
29 Inhibitor swich (Rafer to P13A-53) . h {Finfer o P134-44, INSPECTION PROCEDURE 28
oK '
NG
MUT-Il Data list L« Adjust ma basic idle spesd. (Refer 1o P.13A-B0) |
48 150 serve pasition (Fefer 10 P13A-600) : ——
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INSPECTION PROCEDURE 44

MUT-II: Check if hesitation, sug, stumble or poor acceleration occurs.

MG L
MUT-EL Data Hst e Chitck the idle position switch systam,
26 idle position swich (Faler 1o B1348-55.) mmwz. INSFECTICN PROCEDURE 24, <\ahicles
O [Aeder to P134-43, NSPECTION PROCEDURE 27.) <vahides
with TCL»
e -
MUT-I! Diata Hat | Chispk fheirmaks air enperature sansar system. (Faterio 13410,
13 Intaka air empersiore sansor (Fefer o P13A:ET.) INGPECTION PROGCEDURE FOR DIAGHOSIS COOE 139
lﬂh’.
MG
MUT-11 Daia Nt Chack fhe engine coolart temperafure 5ensor sysiem
21 Engine cockani temperalune sensor [Fefer to P13A-58.) ﬁ:*nﬂg P13A-12, INSPECTION PROCEDUAE FOR DIAGKNDSIS
oK CODE 21)
i
L NG
MUT-l| Dats Bai ) Chack the Trofie postion sansor syabem. (Hebar o P13A-11, IN-
14 Theoflle position sersor [Fedor 1o POI3A-BR) SPECTICH PRACCEDURE FOR DIAGNOSIE CODE 14)
"Fh: g
MUT-Il Dotm list & - Mgﬂﬂﬂm&ym [Aefer o P 134-48, INGFECTICN
11 Choygen sensod
OK:  BO0—1,000 my during sudden racing
! 0K
MUT-Il Dsta flist }-L'IEr—-r_cm:hm 1he Tuel pressure, |— | 1, Inspect the imake of
11 m BEnsor | {Fefar o P13A-81.) | air infa the alr intake
OK: Changns betwaen b= 400 mv ard 800— 1,000 m' during mmm ,
idling | Berokan iraks
0K maridpld gaske
& Broken vacuum
hase
& POV welva oo8s
nat oparate.
# Broken ar intake
hose
2. Check the injacior far
c&ng,
MG —————
MUT-Il Actustor test Chack the variable induction confrol serve eyslemn. (Rebar b
11 Warigble induction conirod serva [Refer o PA3AE1) Pi2A.48 MESPECTION PROCEDURE 36)
G
MG

MUT-II Actuator test
15 Vaouum confrol solenold vabed <Velickes with TCL=
{Aednr 1o P13A-E2.)

bee——e| Chack the vatuum condrol solencid valve system. (Refer o |
l;t?ﬁ.-!:! INSPECTION PROCEDURE FOR DLAGNOSIS CODE |
1 |

(w4

I

MG

MUT-Il Acciuwbor Test
18 Ventilation confral solenmaid valve <Vahicleg with TGL>

{Fofer 1o P13AE2.)

j‘r:ﬂ-c

|
|
I
1
—

L | Chack tha ventilation contral sclencid valve gyatam. (Fater 1o |
!;;:-Iﬂ-ﬂ- IMSPECTION PROCEDLRE FOR Dl.l'-.l.'.‘J"IEIEIE COOE |

NG

MUT-II Actusior test
22 QI condral wahve (Refer b P1JAG2)

-#=| Chack the oll control vava (ealve Sm
i P 13A-48, INSFECTION PROCED

gwiching) ayetem. (Fatar
RE 37)

A

AN
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A\l
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MP| - Troubleshooting

13A-53

INSPECTION PROCEDURE 45

MUT-II: Check if surge occurs.

Chack the ide posttion seitch system.
{Pafer 1o P.13A-42 INSFECTION PROCEDURE 26.) <Vahides

T
ithh!lr o F134-43, INSPECTION PROCEDLIRE 27.) <\ahicles

withaut
wafth TCiL

[MUT-II Data list

26 dle position switch (Fiefer 1o P13A-58)
DK

MUT-I] Data Hst

13 Iri@ce air lemparabons sansor (FRefer to P13A-57)

Ghack the inisos air iemparahure sarsor sysiem. (Fieterio P.1 3810,
BSPECTION PROCEDURE FOA DIAGMOSIS CODE 13.)

lml:
MUT-{l Data F#
21 Engina coolant femparature sarsor (FRefer to B134-88]

lﬂl"-’.

Chack Bhe sngine coolant bamperaurs B8NE0T Eysiem. ]
|:F|.-l'Fn'Eh:|F 134-12, INSFECTION PROCEDUAE FORA DIAGHOSIS |
CO0OE 21} —!l

MUT-1l Dats N

14 Throtle positicn sensor (Fefar fo P13A-58.)

“F"TFEE

Check tha throftle sanacy . (Fater to P 13411, IN- |
SPECTION PR E FOA DIAGNDSIS CODE 14,

MUT-I Dads Hat
11 Cogypan sensor

Oz 600 1,000 mV during swudden racing

'i'm

Check e axygen sensor system. (Reter 2 P.1 3A-48, INSFECTION
PACCEDURE 33.)

£e 1S r—

MUT-Il Date R

11 Oxygen aansor
Ok Changes batween 0= 400 m\ and 001,000 W during

idling

0K

Chack the funl prassure, ————=| 1. Inspect he intake of
{Reder 1o F.134-81,) air inta the ar Intake

systam i
# HBrokan inbake |
manitakd gaskal |

& Brokan vacuum
hasa

e PCY valen does

nal oparate,
®  Brokan air intake
hase
2. Chask the injasior far
chog,




13A-54 MPI — Troubleshooting
INSPECTION PROCEDURE 46
Check the engine-ECU power supply and earth circuit.
S B ' s
Measire e angneECL conneciors B-32. B-33, B35, ——— = Check ths Soliowing |—- Repaic
# Disconnect the conneciar and measure at the hamass side | comnector; B-36
1. ‘WoRapga babwean 82 and eafh {loniton swilch: Ob) lUH
. OK: System mﬂgaw . 2. 3 NG
. ‘WoRage babwean R r‘_ | k s
OK: Sysiam vobage | Check wrouble symaptom _.l
3. wnmn 12, Eimw aarth tlm;!n_mmu;_ﬂ_?m i ha oK
L] pm wobtags fwhen e terminad s @
4. Continty batween 13, 26 and sarh 1 !_MH e hﬂ%‘uﬂ 2 i
Gontinuity
5. WoRage between 80 and earth 5-NG[ L_”W“B“““mm |
OK:  Sysiem votage _ lm-:
[ow || [Chwck e igrifion swich. |
.* | (Aefar fo GAOUP 54 = igrition Swilch.)
E-I'-uk lmlmm - —= REpOIr | —_—
E:ﬂi B-33, E-ﬂE J‘ o[ Chack the hamass wire between H'Inma-EBL.Imnmrulrﬂ'p
| canrecion and rapad i necessany.
Chack —
I—-—fﬂ?-lh—ﬂ—minl—-— e J [ Check the harness wire batwaan engine-ECL and sarth, and regair |
e ! necesgary
| Replace the engine-ECLI. B R | NG
Check tha following cunn-::hr:ij_,_._‘. Argair
B-35, 545, B-48
I
| Check trouble symptam ]
l_hlﬂ

| Check the harmess wire betwaen engine-ECLU and bamary, ard
repar if Mnullrp.

INSPECTION PROCEDURE a7

| Check fuel pump circuit.

MG WiE
mummlaurnummﬁwﬂ-ﬁ ——————=| Check the following connector: = apair
Disconnad the cormector and measune at $e hamess side, D-14
& Conliruity betwess 1 and sart or
GK: Continugy L
oK |Cl'ruttlrn1.tllmphm |
| NG
¥
| Check the following connectors: B-38, 0-14, 017 rﬂrmmnmmmwnumanuam mdrepmr'
| I -
* — L
|Eha-ﬂ|.l:r-:r|.|l:h:.:||mpmm

NG

MG
Chack the harmess wire between termimal for fuel pumg orive ang —————= Repair

fusl pump connesiorn.

QK

| Aeolace tha *._"“..F"'“‘F"

mFfreyreyyer ey Y

LI L U L) U | |1' A AL A L) ) A ) n



MPI - Troubleshooting

13A-55

INSPECTION PROCEDURE 48

Check the fuel pump drive control circuit.

— WG MG
Magsure &l the fusl pump relay connector B-73, Check the foliowing — = FRopalr
« [Disconnact the conmacior and maaswe al be haness sice, conmecton; B-36
® \Joliage babween 3, 4 and earth (lgrition swhch l:lN] lm:
OK: System wvoikage
oK i | Ghack trouble symgrtom
L
NG e
MHEEGMMIE’GUMWEH . J‘ NG
Disconnact $e contedior and magsure &l the hamess soe. Gheck the hamass wrg — = FRapair
- Vallage batwesn 8 and aarh (ignition swiich: ON) pebasan Tusl pump relay
OK: Systam voltage and ighition swich con-
oK (LR
J *c:h:
| Check the following connector: B-32 | e T——
oK LHG [Fater to GROUP 54 — Igniticn Switch.)
KNG
|mmwmmﬂﬁ- | mmﬁ?ﬂ-'-'ﬂ Reped
WG oK

| Feoplace the srgne-ECU.,

mm——_= =

INSPECTION PROCEDURE 48

|mﬁwbla symplom,

e ]

Chbk the hamass wirs babyvean angine-ECU and fusl pump rdlay

1"'":i

connacion and repair Imu_;_ﬂﬂ.

Check throttle position sensor (TPS) output circuit.

m;im-EGu connecior B-38,

E

s L

e

e connechar,
bl'hﬁmu!u'rduuﬁﬂlnrim:mﬂm O]
0,3=1.0 V [Treatla vave at idie position)

4. 8- I:'I'I'lu:mib vake Tully Gpen)

ggg

PO PO POV PO P PO POV POV P PV POV POV PRV VI ¥ VO VTP ¥ UJ W w i

lﬂl{ —

cmmmﬂm'uemmﬁfw and thectme pashtion
sersor connecion and rapak @ necassany

INSPECTION PROCEDURE 50

Check the
ponnéctor: A-07

oK
Chack touble sympiom, ]

- . .

[ Replace the angine-ECL.

Check injector control circuit

Maasure af the sngine-ECU pormector B=32
- hmwﬂhmwmmdmmumﬂhahmah
® ollsge betwesn 1. 2, 3, 14, 15, 16 and earth
{ignfan settch: DR
Systerm wolage

%

=l

'

Check the fallowing connecior: B-12
oK

———

-

L

| Checks troutle sympsom

]
_ ]

*rﬂ

| Reptace the engine-ECL.

MG

. H“Ir

A-23, A-TH, ATE, ABT

[ Check trouble symptom.

1

Ma

Chesk the harmass babyvean angine-ECL and Injecior conneciar,
and repalr i necessary,

ual&_h Ragair



13A-56

MPI — Troubleshooting

INSPECTION PROCEDURE

L)

Check ignition signal circuit.

¢ [DiEconnect the conmecter, and
maxsure @t the hamess side,

1. Voliage betwesn 2 and earth |
ilgration awich OM)
OK: 4% or more

2. Contifuity beteseen 1 and earth

o Connect the connacior,
& 'olBge betwesan 88 and sarth
QK: 03 -30V

EJH
[Replace thw engine-ECU. |

=)

1. MG

Measure &t the Ipniion Taiure Eansar —
connactor A-55,

2. WG

A opan or 8har cirsull |8 present al
any kgniticn slgnal cutput hamass of th
ignition falure sermar, Chack and rapair
the hamess.

————— Check the hamess wirm betesan the

ignitianfailure sensor and e sarth, and

| rREEIr i1 necaRRArY.

oK

1

O Conlinuity
T Ok
Maasure at th TI ECU m”ﬁ | Gheck the following connectors }m—-ﬁlpllr
@ Brging: COMINR o ng :
B-34, |n.-ms.am

| Gihesd irouble symgrinm,

MG
L

L]

Chick ihe hamess wite babwasn e
engine-ECU and | pnition tailing sersar

—— -~ Repalr

GONFacRar,

S -

Ok,

| Repiace the igniticn talure sensor.

A\ B T T T T A T A Y ) ) A )

AR A
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MPI - Troubleshooting

13A-57

DATA LIST REFERENCE TABLE

Caution
When shifting the select lever to D range, the brakes should be applied so that the vehicle does

mot move forward.

NOTE
*1. The idle position switch normally tums off when the voltage of the throttle position sensor is 50 -
100 mV higher than the voltage at the idle position. i the throttle position switch tums back on
after the throttle position sensor voltage has risen by 100 mV and the throttle valve has opened,

the idle position switch and the throttle position sensor need 1o be adjusted.
When the engine is stopped.
. The injector drive time represents the time when the cranking speed is at 250 r/min or below when

2.
=3

the power supply voltage is 11 \C
*4, In a new vehicle [driven approximately 500 km or less], the injector drive time is sometimes 10%
longer than the standard time.
*5. In a new vehicle [driven approximately 500 km or less], the step of the stepper motor is sometimes
30 steps greater than the standard value.

ltem | Inspection | inspection contents Mormal condition Inspection | Referance
Mao. ilemn procadura | page
Ma,
11 Creygen EnginecAfter naving | When at 4,000 r/min, | 200 mV or lass Frocadura | 13A-46
SEnsor warmed up angina is suddeanly Mo33
{Mdrffuel midure s decaleratod
made leaner whan |;
made richer when | o '
! racing) suddenly raced
| — |
i Engine:Afier having Engine is idiing 400 mv ar less |
i (The oxygen sensor B00 — 1,000 mVy
signal is used to
check the ainffusl S ——
1 mixcture ratio, and 2,500 r/min
caoffral condition is
also checked by the
ECL.)
13 Intake air Ignition switch: ON Whan intake air -200G Code No, F 13A-10
tamperature | or with engine temperaturs is 13
SR PURing -20°C
Whan intaka air ia°c
ternparature Is 0°C
When intake air 20°C I
temparature is 20°C {
When intaka air A0
tamparatura is 40°C
Whan intake air a0eC
termparature s B0°C




13A-58 MP| — Troubleshooting
Itern | Inspection Inspaction contents MNaormal condition Inspection I Referance
Mo, | item procedure | page
Mo,
14 Throtla Ignition switch: ON Set to idle pasition 300 — 1,000 my Code Mo. | 13A-11
positicn — 14
sARSOr Gradually cpen Incraasas in
propartion to
throttie opening
angle
Open fully | 4,500 - 5,500 mv
16 Powear Ignition switch: ON System valtage Procedure | 13A-41
sSupply Mo, 24
voltage
18 Cranking Ignition switch: ON Engine; Stopped OFF Procedure | 13A-43
signal Mo, 28 <M/T>
[igniticn L «MT> 134-44
ST Engine: Cranking ON :L':":'E'E;'”" <MT>
A T
21 Engine Ignition switch: ON | When engine =20°C Code No. | 13412
coolant ar with engine coolant tamparatura 21
temperaturs | nunning ig —20"C
SEensor
Whan engina o C
coolant temperature
is 0*C
When angine 200G
coolant fempearature |
is 20°C
When engine 40°C
coalant temparature
is 40" C
When engine 80°C
coolant temparatura
is 80°"C
22 | Crank ® Engine: Compare the engina | Accord - =
angle Cranking speed readings on
SENSOr # Tachometer the fachometer and
Connactad the BUT-11.
® . Engine: Idling Whan engine 1,275 — 1,475 rimin
® ldle position coplant temparature
switch: ON ig —20°C
Whean angina 1,225 - 1,425 r/min
coolant temperatung
is0°C
Whian angine 1,100 — 1,300 r'min
coolant temperature
is 20°C

trsesrrrrrr YT YT Y

LT (T VT (T (T LT 1

L] B



—
——
— MP| - Troubleshootin 13A-59
E— g
—m | ltem | Inspeciion | Inspection contents Normal condition Inspaction | Aeferance
Tp— Mo, | item procedure | page
Hn' ]
— | : : . t
— | 22 Crank | = Engine: idiing When angine 850 -1,180 fmin | - -
angle | o ldle position coolant tempearature
SAnsor switch: OM is 40°C
——
— When engine 600 - 800 r/min
coolant temperature
— s B0°C
26 Idie Ignition switch; OM Throtlle valwve; O Procedure | 13A-42
position Check ati Set to idie position No.26 <\Vehicles
:-_= switch F:_Emm.':%fg:'ﬂaflw <Vahicles | without
rapeatediy) without TOL=
TCL= 134-43
—— Throttle valve: OFF*! Procedure | <Vehicles
- Slightly opan No.27 | with
<\Vehicles | TCLs
— | with TGL=>
27 Power | Engime: idiing Steering wheel ! OFF Procedure | 134-45
: steering : stationary Mo. 30
— fluid pres-
sura switch Stearing wheel ON
—_ tuma
— 28 AJC swilch Engine: idling AJC switch: OFF OFF Pracedura | 134-45
{when A/C switch is Mao. 31
——t ON, A/C compres-
— sor should be A switch: ON ON
operating.} |
___= 28 Inhibitor Ignition switch: ON ParN ParM Procedure | 13A-44
gwitch Mo, 29
BT D2 LorR D2 LorA
—— |
- |32 VacLLm & Engine coolant | When altitude is 101 kPa Code i, 13417
BENSOr tamperatisre:; 0 m*2 Mo.32
— BO - 95°C
— & Lights, electric When altitude is 95 kPa
cooling fan and | 600 m*2
= all accessories: —— {
— OFF When altilude is &8 kPa |
o Transmission: 1,200 m*2 1
: Meutral (AT : : |
—— | P range) When altitude is B1 kPa |
- ® Ignition switch; | 1,800 m*2 |
M
: Engine is idling 229 -36.3kKPa ,
| Engine is suddanly Increase H_,
: ; raced .
w— | 38 | Crank ® Engine; Cranking [reading is possible | Engine speads - -
[ angle at 2,000 rimin or lass] displayed on the
— | sensor ® Tachomeler. Connected MUT-11 and
— tachomelar are
| identical,
——
—
—
“I—



13A-60 MP| — Troubleshooting
Item | Inspection Imspaction coments | Mormal condition Inspaction | Refarence
Mo. | item i procedura | page
. Mo,
41 Injectors *3 | Engine: Cranking When engine | 6596 ms - -
coalant tamperature
i 0°C (ingaction is
carried out for all
cylinders
simuitaneously)
When engine J2 = 4T ms
coclant temperature
is 20°C
Whan engine 5B-8Ems
coolant tempearature
| s 80°C
Injectors™ | @ Engine coodant | Engine is idiing 1.8-30ms
temiparature:
B0-95°C
® Lamps, slectic | 2 500 rmin 1.7 -29ms
cooling fan and |
all accessorias:
OFF A
e Transmission: When engine is Increases
Meutral (AT : suddanky raced
P range)
44 Igniticin # Engine: After Engine is idling 2—-18"BTDC - -
advance having warmed
up
®  Timing lamp is
gat, (The timing
lamp is set in 2,500 rfmin 22 — 42°BTDC
ordar o check
actual ignition
timing.}
45 ISC & Engine coolant | AJC switch; OFF 2-25 STEP - -
(stepper) tamperatura: BO
maotor = 95°C
posiion*S | @ Lamps, electric
cooding fan and |
all accassonas: | AC switch: Increases by
OFF OFF —= OM 10 — 70 steps
& Transmission;
Meutral (AT :
P rangs)
e |dla positian
swilch: OM & AC gwitch Imcreasas by
e Engine: Idiing OFF 5 — 50 steps
¢ ‘When AC ¢ Selact lever:
switch is ON, M range == D
AJC range
COMPressor
should be
operating

l‘l I"l ”I nh l‘\ A3 LD LIS LI |
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MPI — Troubleshooting 13A-61
Item | Inspection Inspection contents Mormal condition Inspection | Reference
Mo, | item procadure | page
M,
49 AJC relay Engine: After having | A/C switch: OFF OFF (Compressor | Procedure | 13A-45
warmed up/Engine cluich is not Mo, 31
| isidling aparating)
| ANC switch: ON Ol (Compressar
clutch is
operating)
62 Intake air Emgine: ldling | DSTEP Code 13A-21
contral | Mo.62
| ion sansor Engine: 5,000 rfmin or morea : 9 STEP |

ACTUATOR TEST REFERENCE TABLE

ltem | Inspection | Drive contents | Inspaection contents Mormal condition | Inspection | Reference
MNo. | item | procedurs | page
|I M,
o1 Injectors Cut fuel to Mo, | Engine: Idling condition Code Mo. | 13A-18
1 injector After having warmed upy/ bacomes different | 41
Engine iz idling (becomeas unsia-
02 Cut fuel 1o No. | (it the fuel supply to each | ble).
2 injector injector in tun and check
nders which don't affect
G'_.l't_m fo Nao. [d':"ﬁ:‘l_ing.]
3 injactor
04 Cut fuel o No.
4 injector
05 i Cut fual to Mo,
5 injector
] Cut fual to Na.
6 Injector
07 | Fuel pump | Fusl pump {® Engine: | Pinch tha Pulse is falt, Procedure | 12A-42
operatas and Cranking | retum hose Mo, 25
fuel is racircu- ®  [Fuel with fingers
lated. pump: to feel the
Farcad pulse of the
driving fual baing
Inspact recirculated. |
according
to both Lisien near Sound of opera-
the above | the fuel tank | tion s heard,
conditions. | for the
sound of
fuel pump
] oparation,
11 | Variable | Solencid valve | Ignition switch: ON Sound of opera- | Procedure | 13A-48
induction | turns from OFF tion can be heard | No. 36
contral to DM, whan VIC servo
(VIC) is drivan,
BETVD '

) P2 PR PR PRLY PRRY PRRLY VIR VAR VLY VIRV VIRV VT VRR) RRRY VR VIRRY TRV TRV TRV TRV TR TR |
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13A-62 MPI - Troubleshooting
tam | Inspection | Drive contants Elrmpauﬂm contents Mormal condition | Inspaction | F:He-ranme_i Lol
Mo, | Ham | procedure | page
i Mo,

15 | Vacuum | Sclenold valve | ignition switch: ON Sound of opera- | Code No. | 13A-23
control turns from OFF I| tion can be heard | 71 |
solenold | to ON. when solancid |
vahe [ walve is driven. !
<Vehicles | ; |
with TCL> | |

16 | Ventilation | Solenoid vaive | Igniion switch: ON Sound of opera- | Code No, | 13A-24
control | turns from OFF | tion can be heard | 72
solenoid | 1o ON. when solanoid
valve | I| valve is driven. i
=Wehicles | 1 |
with TCL> |

17 Basic Sat 1o ignition Engine; iiing 5*BTDG - -
ignithon | timirg adjust- | Timing light is sat
timing | ment made

21 | Radistor | Drivethefan | e |Ignition switch: ON Hadiator fan and | Procedure | 13A-46
fan and i motor jradiaior | A/C switch: ON condenser fan No, 32
condenser | fan and con- rotate
fan | denser fan)

22 il cortrol 1 O control Engine: After having Engine stops, or Procedure | 134-48
vahe | valve tums warmed upEnging is iding | idling becomes Mo, 37

| trom OFF ta unstakie.
| OM.

CHECK AT THE ENGINE-ECU TERMINALS
Engine-ECU Connector Terminal Arrangement

S

2

=~

B G e G e
minas veus e ds Sesus R

#FUD3RI

Terminal No. I Check iterm

Check condition (Engine condition)

Mormal eondition

accalerator padal,

1 | No. 1 injector
14 T Mo, 2 injecior
2 | MNo. 3 injector
16 No. 4 injector
B Na. 5 injector
16 i Me. B Indector

While engine is idng after having
warmed up, suddenly deprass the

From 11 — 14 V, momentarily |
drops slightly

1L Nl l‘l l" Hh nt I‘h.

h 1"] I"I-

e
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MPI! — Troubleshooting 13A-63
Terminal Mo, | Check itam Check condition (Engine condition) Mormal condition
4 Stepper motor coll <&1> | Engine; Soon after the warmed up voltage «= 0V
anging is started [Changes repeatedly}
17 Stappar motor coil <AZs
5 Stepper motor coil <B1>
18 Steppar motor coil <B2» |
8 Fuel pump relay Ignition switch: O System voltage
| Engine: Idie spead 0=3v
10 Ignition coll - Na.1, Ne.4 | Engine speed: 3,000 rfmin 0.3-30V -
(Fower trangistor)
1" Ignition coil - No.3, No.&
(Power trangistor)
23 lgnition coil — Mo.2, No.5
[Power transistor)
12 Power supply Ignition switch: OM System voltage
25
21 Fan mataor relay Engine: |dle speed | When the radiator | System voltage
fan is not operating
Whan the radiator | 0-0.3V
fan is operating
22 AJC ralay # Engine: |dla speed Systam voltage or
. gwitch: OFF — OMN mamentarily
(A/C comprassor is cperating) &V or more — 0 - 3V
a1 Ventilation control igniticn switch: ON System voltage
solanoid valva <\Vehicles
with TCL=
32 Vacuum confral sclenoid | Ignifion switch: ON Systam unltagaf
valve <Vehicles with
TCL=
33 Intake air control valve | Ignition switch: ON J=1Vord4s=55V
position sensor No.2 -
Engine spead: rises from the idie spesd D=1Vord5-55YW =
io 5,000 rfmin gradually. 1.5 = 4.0V (a moment)
41 Intake air control valve Ignition switch: OM D=1¥ord5-55Y
position sensor No.1 : —
Engine spaad: rises from the idle speed | 0-1Vord5-55V —
o 5,000 rfmin gradually. 1.5 =4.0% [a momant)
34 il contral vakve (right) Ignition switch: ON Systam voltage
Engine: rises to 5,500 r/min ar more 0—1V — approx. 8
aftar warmad up [after & few seconds)
35 Oil contral valve (left) Ignition switch: ON Systemn voltage
Engine: rises to 5,500 rimin or more a :T"J — approx, 8V
after warmad up (after a faw seconds)




13A-64

MPI — Troubleshooting

Terminal Mo. | Check item Check condition (Engine condition) ] Normal condition !
96 Engine waming lamp lgnition switch: OFF — ON | D=3V -5 - 13V |
| |After several seconds have |
'ﬁ |
ar Power steering fluid Engine: Idiing after | When stearing System voitage :
pressure switch Warming up wheal |s stlationary |
When steering 0 -3y |
wheel is turned i
-q'
as Control relay Ignition switch: OFF | System voltage |
IPower supply) 1 {
Ignition switch: ON | 0-3v |
R {
39 Variabe induction control | Engine speed: reduces from 5,500 ’min | 0 =1V = 4.0 V or more
MIG) serve (closed) io the idle speed gradually. {8 momeant)
40 Variable induction contral | Engine spead; rises from the idle speed | 0=1V -+ 4.0V ormore
IIC) sarve [open) 1o 5,000 r/min gradusally, {a moment)
45 ASC switch Engina: Idia spead | Turn the ANC -3V
switch OFF
Turn tha AJC System voltage
gwitch ON (A/C
COMpressor is
5 operating)
54 Alternatar G terminal &  Engine: Warm, idle (radiator fan: OFF) | Voltage rises by 0.2 - 3.5 V.
& Headlamp: OFF o ON
® Fear defogger switch: OFF to ON
* Stop lamp: ON
5 | Alternator FR terminal #  Engina: Warm, idle (radiator fan: OFF) Voltage drops by 0.2 - 35,
® Headlamp: OFF to ON
:l ® Rear defogger switch: OFF to ON
] # Stop lamp: ON
58 Eml;_iln_'le Igl;hlu*hnn signal Engire spead: 3,000 rimin 03-30V
m Ignition switch — 5T Engine: Cranking 8V or more
72 Intake air temperature Ignition switch: When intake air 32-38V |
BANSAr oM temparature is 0°C fl i
|
When intake air | 2.3 - 2.0V |
temperature is
20°C
Whaen intake air 1.5= 21V
termparature is
=] 40°C i
—— 1
| When infake air 0.4 -1.0v !
tempearature is :
B8o0°C |
I |
76 Oxygan sensor ' Engine: Running at 2,000 rimin after 0 == 0.8Y i
warmed up (Check using a digital type (Changes repeatediy) I
vaoltrmetear) :
a0 | Backup power supply Ignition switch: OFF System voltage |

L
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—
— MPI — Troubleshoating 13A-65
—; Terminal Mo, | Check item Check condition (Engine condition) Normal condition
a1 Sensor imprassed Ignition switch: ON | 4.5 -5.5V
_a woltags
a2 Ignition switch = 1G Igniticn swiich: OM System voltage
— B3 Engine coolant Ignition switch: Whan angine 3.2 =38V
i | femperature sansaor O coolant termpara-
I. ture s 0*C
..-i Whan engine 2.3 =29V
coolant lméparav
= fwe is 20°
— ‘I
When engine 1.3 =19V
- coolant tempera-
— ture is 40*C
When engine 0.3 =08V
g | coolant ternpeara-
— ture is BO*C
: B4 Throftle position Ignition switch: Sat throtthe vahve to | 0.3 - 1.0V
— sensor ON idie pasition
Fully open throttle | 4.5 5.5V
— valva
—
BS Vacuum sansor Ignithars swilch: At altituce of O0m 3.7 =43V
O
___: Al alfitude of 32-3a8v
1,200 m
— Engine: After having warmed up/Engine | 0.8— 1.5V
— iz idling
_; Engina: While engine is idling after | From 0.8 =1.5Y%,
— having warmed up, suddenly depress the | momeniarily rises
accalerator padal.
"':' 86 Vehicle speed sensor * Ignition switch: ON 0 == 5V
= * Move the vehicle slowly forward (Changes repeatedly)
— | 87 ' idie position switch Ignition switch: Set throttle valve to | 0— 1V
— oM idla pasition
: Slightly open 4V or mong
— throttie valve
88 Camshaft position | Engina: Cranking 0.4 — 3.0V
—-‘-i sEnsor -
-_— Engine: Idle speed 0.5-2.0%
~ 89 Crank angle sensor Engine; Cranking 0.4 - 4,00
- Engine: Idie speed 1.5 =25V
—-: 21 inhibifor switch <AT= Ignition switch: Set selector lever 0-3v
— ON P e N
— Set selector levar | B— 14V
— to Othar than P or
M
—
.
—




13A-66

MPI = Troubleshooting

CHECK CHART FOR RESISTANCE AND CONTINUITY BETWEEN TERMINALS
Engine-ECU Harness Side Connector Terminal Arrangement

ij.-u-u--ii: I L '_FI. N
e e s
PRLICHFT
Tarminal Mo. Inspectian item Mormal condition (Check condition)
l1—12  ['Ne.1injector 13- 16 2 (A1 20°C)
44-12 | No. 2 injector T
2-12 F-.I-:n. 3 ingactor
15-12 | No.4 injector
3-12 No. 5 injector
1812 Me. & injector
4-12 Stapper motor codl (A1) 28 - 33 0 (AL 20°C)
17 =12 Stepper motor coil (AZ)
§-12 Stepper motor coil (B1) o
18-12 Stepper motor coil [B2) ]
(13—Body | Engine-ECU earth Centinuity {0 &)
aarth
26 — El-ud:.-_ Engina-ECLU earth
aarth
31 -12 Ventilation control solencid valve 36 - 44 03 (At 20 *C) o
<Wehicles with TCL> .
32 - 12 Vacuum control solencid valve <Vehicles | 36 — 44 Q (At 20 °C) T
with TCL>
34 -12 Cil controd valve (right) 6.0-7.50Q (at 20°C)
35-12 Ol control valve (lefi)
H:’-“_E—An -h'armﬁ];l_raﬂdumlnn contral (VIG) servo 5- 35}1‘_ (at Eﬂ'i.'.i]
72-82 B Imtake air temperature sensor 5.3 - 6.7 k2 (When intake air temperatura is 0°C)
2.3 -3.0kQ2 (When intake air temperature is 20°C) |
1.0- ‘: 5 kG (Whan intake air temparature is 40°C) N
gba:'nc; 0.42 k2 (When intake air temperature i2
I

1“ i" |"' |"ﬁ -.I
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MPI = Troubleshooting 13A-67
Tarminal Ma. Inspaction itam Mormal condition (Check condition)
B3-82 Engine coolant temperature sensor 5.1 =68.5kll (When coolant temperature is 0°C)
2.1 27 k0 (Whan coolant tamparatura is 20°C) -
0.8 -1.3 kI [When coolant tamperature is 40°C)
0.26 - 0.36 ki (When coolant temperature s
&0=C)
BY - 92 Idla pasition switch Continuity (when throftie valva is at idhe position)
| Mo continuity (when throfile vahve is slightly opan)
81 — Body Inhibitor switch <&/T> Continuity (when salact lever is at P or N)
aarth
Mo continuity (when sebect lever iz at D, 2, L or R)
Camahaf posiion soreor_ Analyzor INSPECTION PROCEDURE USING AN
Connecion Special patiems e ANALYZER
K CAMSHAFT POSITION SENSOR AND CRANK ANGLE
-|:| SENSOR

Crank angle I
SEnSOF Sonhecion TEUTI2T

4,

2.
3.

Measurement Method
1.

Disconnact the camshaft position sansor connector and
connect the special tool (test hamess: MB891223) and
jumper wire in between. (Al terminals should be
connected.)

Connect the analyzer special pattarns pickup to camshaft
position sensor terminal 2.

Disconnect the crank angle sensor connector and connect
the special tool (test hamess: MDS38478) in between.
Connect the analyzer special pattemns pickup to crank
angle sensor terminal 2.

Alternate Method (Test harness not available)

Connect the analyzer special patterns pickup to
angine-ECL terminal 88, (When checking the camshaft
position sensor signal wave pattern.)

Connect the analyzer special patterns pickup to
angine-ECLU terminal 89, (When checking the crank angle
sansor signal wave pattem.)
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Standard Wawve Pattern
Observation conditions

Furction Special patterns
Patiern hegight Low .
Pattern salactar Digplay
Engirsa r/min Idle spaad
Standard wave pattern
2 engine revolutions (1 camsahaft revolution)
o Thae tirm {cycla tima) T is reduced when tha
ﬂ;rh r7s _I_EDWE T = amoant of intake air ncreases.
[:] 571
sensar T' r C.IY T T T !
catput 7 |
wave [ ! I [ -
pattarn : | | II | i
i | |
' | | : | |r
| I | | |
| | | | | I
] | T R L I
1 | | ! 1 !
Camshait l ; J ! ! |
- " ¥ = ] | ]
posibion & ' , ; !
SEnET ] I | i
output I I I I ) i
WS | I I | |
patem | [ [ | : :
i I
: [ i ! 1 i
I 3 I Il
"I' i i’ ‘ '1 ::LIGH 7
Ma.i TOC No.2 TDOC Ho.3 TG o4 TDC No 5 TDC Mog TOD
TOC: Top dead cantra

Wave Pattern Observation Points
Check that cycle time T becomes shorter and the frequency increases when the engine speed Is increased.

Jun i

Examples of Abnormal Wave Patterns
* Example 1
Cause of problem

Sensor interface malfunction
Wave pattern characteristics
Rectangular wave pattern is output even when the engine
is not started,
CUPD18E
i

'\ LI L

s L

I‘l I‘i I"'l- nr “t b
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AL

LAY U UL LY UL T (L D [
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* Example 2
Cause of problem
Loose timing Deit
Abnormality in sensor disk
Wave pattern characteristics

=2

I
I

| R ——
| S

Wave pattern is displaced to the left or right.

ZTFUNS3

|

Analyzer INJECTOR
Measurement Method

] Measurement at the front bank (No.2, No.4, or No.6 cylinder)
1. Disconnect the injector connector, and then connect the
special tool (test hamess: MB291348) in between.

(Both the power supply side and engine-ECU side should
Spacial be connected.)
2. Connect the analyzer special patterns pickup 1o terminal

pattams
pickup 2 of the injector connector.
9FUDSEE

Anadyzer Measurament at the rear bank (No.1, No.3, or No.5 eylinder)
——— 1. Disconnect the injector intermediate hamess connecior,
and connect the special toal (test hamess: MD998474)

in between.

2. Connect the probe of the analyzer to the following tarminal:
terminal 4 (the black clip of the special tool) when
obsarving at the No.1 cylinder; terminal 7 {the white clip)
when observing at the No.3 cylinder; terminal & (the blue

,r:| clip) when observing at the No.5 cylinder

BAFQ438

TR PRRU VIR PIRY PR TR0 PR VIR) PRV V) PR VLY PR PIR) PR PR PRV TRV TRV TV TRV PR O !

Alternate Method (Test harness not avallable)

1. Connect the analyzer special patterns pickup to
engine-ECU terminal 1. (When checking the No. 1
cylinder.)

2. Connect the analyzer special patterns pickup to
engine-ECU terminal 14. (When checking the No. 2
cylinder.)

3. Connect the analyzer special patterns pickup to
engine-ECU terminal 2. (When checking the No. 3
cylinder.)

4. Connect the analyzer special patterns pickup to
engine-ECU terminal 15. (When checking the No. 4
cylinder.)

5. Connect the analyzer special pattems pickup to
engine-ECU terminal 3. (When checking the MNo. 5
cylinder.) .

6. Conmnect the analyzer special patterns pickup to
engine-ECU tarminal 16. (When checking the Mo. 6
cylindar.)
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Standard Wave Pattern
Observation conditions

Function Special patterns
Fattern height Variable
Wariable knob Adjust while viewing the wave pattern
Pattern selector Display
Engina rfmin Idle spead
Standard wave pattern
v
Point A
=0
r Sobenald back alectromiotive forea 1
tAppnax, 710V
Paint B
Infector drive time
I Power voltage
. A \
0 Drive signal: ON Dirhve signal: OFF
Tima
||
7FUI202
Wave Pattern Observation Points
Point A; Height of solenoid back electromotive force
Contrast with standard wawva pattern Probable cause
Solencid coil back electromative force |_5_I|:|w ar dossnt | Shor in the injector sclenoid -
appear at all.

Point B: Injector drive time

& The injector drive time will ba synchronized with the MUT-11
i testar display.

i & When the engine is suddenly raced, the drive timea will
' be greatly extended at first, but the drive time will soon
match the engine speed,

N

AN

Al
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IDLE SPEED CONTROL (ISC) SERVO (STEPPER
Analyzer MOTOR)
Measurement Method

1. Disconnect the ISC servo connector, and connect the
spacial tool (test harness: MD998463) in between.

2. Connect the analyzer special patterns pickup to the ISC
servo-side connactor terminal 1 (red clip of special tool),

] terminal 3 (blue clip), terminal 4 (black cfip) and tarminal

& (yellow clip) respectively.

TFUN203

Alternate Method (Test harness not avallable)

1. Connect the analyzer special patterns pickup o
engine-ECU terminal 4, connection terminal 5, connection
terminal 17, and connection terminal 18 respectively.

Standard Wave Pattern
Observation conditions
Function Special pattems
Patterm haight High
Pattarn salactor Display
Engine condition When the engine cootant temperature is 20°C or balow, turn the ignition switch from OFF

While the angine is idling, um the ASC switch o ON.

to ON (without starting the engine).

Immediately after starting the warm enging

Standard wave pattern

~ Tﬁﬂ“ﬂ#trﬂhm . Paint A
instant, t'l-l'[ :gm Fﬂﬂ]:gﬂma sleciromotive  IMduced electromative force
30F dissppears. force (Approx, 3 = 100 /m e modar tunning
Eﬂ -
/
10
Steppar
| miior
—
shgnal —
WD
pattem

Time

TFFUIT204
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Wave Pattern Observation Paints

Check that the standard wave pattern appears when the |5C servo is operating.
Point A; Presence or absence of induced electiromotive force from the mator turning. (Refer to the abnormal

wave pattern.)
Contrast with standard wave pattarm Frobable cause
Induced electromotive force does not appear or is extremely small. | Motor is maifunctioning
Point B: Height of coil reverse elactromotive force
Contrast with standard wave pattern Probable cause !

e

Coil reverse electromotive force does not appear or i extremely small, | Short in the coil

]
’_fi
’_(_

h
i

glda =

=M

Spacial

Anahyzer

SFUOSHE

Examples of Abnormal Wave Pattern

® Example 1
Cause of problem
Motor is malfunctioning. (Motor is not operating.)
Wave pattern characteristics

Induced electromotive force from the motor turning does
not appear.

& Example 2
Cause of problem
Open circuit in the line between the ISC servo and the
engine-ECL.
Wave pattern characteristics
Current is not supplied to the motor coill on the open
circuit side. (\Violtage does not drop to 0 V)
Furthermore, the induced electromotive force wavefaorm
at the normal side is slightly difterent from the normal
waveform.

IGNITION COIL AND POWER TRANSISTOR
& Power transistor control signal

Measurement Method

1. Disconnect the ignition coil connector, and connect the
special tool (test harness: MBS91348) in between. (Al
terminals should be connected.)

2, Connect the analyzer special patterns pickup to terminal
3 of each ignition coil connector in turn.

AL A

i
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MPI — Troubleshooting 13A-73

Standard Wave Pattern
Observation condition

Altearnate Method (Test harness not avallable)

1. Connect the analyzer special patterns pickup to the
engine-ECU terminal 10 (No.1, No.4), terminal 11 (No.3,
No.6), terminal 23 (No.2, No.5) respectively.

Function Special patterns
Pattern height Low

Pattern salactor Display

Engine r'.ﬁnm Appros. 1,200 rfmin

Standard wave pattern

sensor oulput Com
wave pattern B g dl wnl.rﬂ

- T —= T Revalution time comespanding
oA crank ll'lﬂlﬂ of 180"
i

Y

.,-!’|

guinininin

T o e —

N
i

1

I——-———

a
.

i

Fower tranalstor
[=talpipe] wn.l 'BI
Wi patiem ]
Pt —"'I'—Ir'— B: Spark advance angla
4 Wimse build-up section I
i
E (
0 K=as - o
Crwall saction
S i TirTiE
FRU21D

Wave Pattern Observation Polnts

Point: Condition of wave pattern build-up section and maximum voltage (Refer to abnormal wave pattern

examples 1 and 2.)

e e S

'Duru:lrtlunnf wave pat'ram build-up saction and maximum voltage | Probable cause

Ftlaasfrnm E.ppm'n; E"u'tﬂapprm: 4.5V at the top-right Mormal

2 W rectangular wave

Dpen-circult in igniton primary circuit

Rectangular wave at power voltage

Powear fransistor malfunchion
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=== Wormal winiis patbam

g
H

Dl L HE=b

=== [ ormal wave patam
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Examples of Abnormal Wave Patterns

Example 1

Wave pattern during engine cranking
Causa of problem

Open-circuit in ignition primary cincuit
Wave pattern characteristics

Top-right part of the build-up section cannot be seen,
and voltage value is approximately 2 V too low.

Exampla 2

Wave pattern during engine cranking

Cause of problem

Maliunction in power transistor

Wave pattern characteristics

Power voltage results when the power transistor is ON.,

I
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mom A @Ap~

2.

ON-VEHICLE SERVICE

FUEL PUMP CONNECTOR DISCONNECTION
(HOW TO REDUCE THE FUEL PRESSURE)

When removing the fuel pipe, hose, etc., since fuel pressure
in the fuel pipe line is high, do the following operation so
as to release fual pressure in the line and prevent fuel from
runmning out,

Remove the rear saat cushion. (Refer to GROUP 52A.)
Remove the protector.

Disconnect tha floor wiring harness and fuel wiring harmess
under the floor carpet.

After starting the engine and letting it run until it stops
naturally, turn the ignition switch to OFF.

Connact the fuel wiring hamess and floor wiring hamess.
Install the rear seat cushion.

FUEL PUMP OPERATION CHECK
1.

Check the operation of the fuel pump by using the MUT-II

to force-drive the fusl pump.

If the fuel pump will not operate, check by using the

following procedure, and if it is normal, check the drive

circuit,

(1) Turn the ignition switch to OFF,

(2) Remove the rear seat.

(3) Remove the protector,

{4) Disconnect the connector of the fuel gauge and pipe
assembly.

(5) Check that the fuel pump operation sound can be
heard when connecting the battery directly to the
terminal MNo.2 of the fuel tank side connector.

NOTE

As the fuel pump is an in-tank type, the fuel pump
sound is hard to hear, so0 remove the fuel filler cap
and check from the tank inlet.

() Check the fuel pressure by pinching the fue!l hose
with the fingerips.

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING

1.

Start the engine and warm it up until the coolant is heated
to 80°C or higher and then stop the engine.

2, Remove the air intake hose from the throtile body.
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l BEFU2137

10.

Plug the bypass passage inlet of the throttle body.

Caution
Do not allow cleaning solvent to enter the bypass

passage.

Spray cleaning solvent into the valve through the throttle
body Intake port and leave it for about 5 minutes.

Start the engine, race it several times and idle it for about
1 minute, If the idling speed becomes unstable (or if the
engine stalls) due to the bypass passage baing plugged,
slightly open the throttle valve o keap the engine running.
If the throttle valve deposits are not removed, repeat
steps 4 and 5.

Unplug the bypass passage inket,

Aftach the air intake hose.

Use the MUT-II to erase the seli-diagnosis code or
disconnect the battery {~) cable from the battery for 10
saconds and then reconnect it

Adjust the basic idle speed. (Refer to P.13A-B0.)

NOTE

If the engine hunts while idling after adjustment of the
basic idle spead, disconneact the (<) cable from the battery
for 10 seconds or mora, and then reconnect it and run
the engine at idie for about 10 minutes.

IDLE POSITION SWITCH AND THROTTLE
POSITION SENSOR ADJUSTMENT
<Vehicles without TCL>

1.

Connect the MUT-II 1o the diagnosis connector.

If the MUT-II is not used, follow the steps balow.

{1} Disconnect the throttle position sensor connector.

(2) Connect the special tool (TPS test harness:
MB291536) 1o the throttle position sensor connector.

(3) Connect an ohmmeter between the terminal No.2
{idle position switch: blue clip of special tool) and
the terminal No.1 (sensor earth: red clip of spacial
tool) of the throtike position sensaor connector.

AN A S A A A
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Throttle
peoE i
Sansor
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10.
11.

12.

Insert a thickness gauge with a thickness of 0.85 mm
between the fixed SAS and the throttle lever,

If the MUT-II is used, tumn the ignition switch to ON (but
do not start the enging).

Loosen the throttle position sensor mounting bolt, and
then tumn the throttle position sensor clockwise as far
as it will go.

Cheack that the idle position switch is ON at this position.
Slowly turn the throttle position sensor counterclockwise
and find the point where the idle position switch turns
off (no continuity between idle posibon switch terminal
and sansor earth terminal).

Securaly tighten the throttle position sensor mounting
bolt at this point,

It the MUT-IT is not used, follow the steps below.

(1} Connect the released throttle position sensor
hamess-side connector to the special tool (Be careful
not to confuse the terminal numbers).

{2) Connect a digital voltmatar betwean the terminal No.3
(sensor output: yellow clip of special tool) and the
terminal No.1 (sensor earth: red clip of special tool)
of the throttle position sensor connector.

(3) Tum the ignition switch to ON (but do not start the

engina).

Check the throftle position sensor output voltage,
Standard value: 400 - 1,000 mV

If there is a deviation from the standard wvalue, check
the throtte position sensor and the related hamess.
Remove the thickness gauge.

Turmn the ignition switch to OFF.

Disconnect the MUT-II. When tha MUT-II is not used,
ramove the special tool and connect the throtile position
SENS0r connecior,

THROTTLE POSITION SENSOR ADJUSTMENT
<Vehicles with TCL>

1.

Connect the MUT-II to the diagnosis connector.

If the MUT-I is not used, follow the steps below.

(1) Disconnect the throtile position sansor connactar, and
connact the special tool (TPS test harness:
MB991536) between the released connectors (Be
careful not to confuse the terminal numbers).
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padal posdion
BanEnr

BEFL213T

(2) Connect a digital voltmeter betwean the terminal Mo.3
(sensor output: yellow clip of spacial tool) and tarminal
No.1 (sensor earth. red clip of special tool) of the
throttle position sensor connector.

Turn the ignition switch to ON (but do not start the engine).
Check the throttle position sansor output voltage.

Standard value: 580 — 690 mV

if the voltage is outside the standard value, adjust by
loosening the throttle position sensor mounting bolts and
turning the throtile position sensor body. After adjusting,
tighten the bolts securely.

Turn the ignition switch to OFF.

Remove the MUT-IL. If the MUT-II is not used, disconnect
the special tool, and connect the throttle position sensor
connector.

If a diagnosis code is output while adjusting the throttle
position sensor, use the MUT-II to erase the diagnosis
code or disconnect the battery () cable from the battery
for 10 seconds and reconnect it, run the engine at idle
for 10 minutes.

IDLE POSITION SWITCH AND ACCELERATOR
PEDAL POSITION SENSOR ADJUSTMENT
<Vehicle with TCL>

1.

Connect the MUT-II to the diagnosis connector,

if the MUT-II is not used, follow the staps below.

(1) Disconnect the accelerator pedal position sensor
conneactor,

(2) Connact the special tool (TPS test harness:
MB291536) 1o the accelerator pedal position sensor
connector (Do not connect it to the harness-side
connectar].

{3) Connect an ohmmeter betwean the terminal MNo.3
fidle switch: yellow clip of special tool) and terminal
No.4 (sensor earth: black clip of special tool) of the
accelerator pedal position sensor connector.
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T

2.

Insart a thickness gauge with a thicknass of 0.5 mm in
batween the accelerator lever and throttie lever to a depth
of approximately 3 mm.

NOTE

If tha thickness gauge is inserted more than 3 mm, the
accelerator lever opaning angle will beacome greater than
the set opening angle, which wil result in defective
adjustment.

If the MUT-II is usad, turn the ignition switch to ON (but
do not start the engina).

Loosen the accelerator pedal position sensor mounting
bolt, and then turn the accelerator pedal position sensor
counterclockwise as far as it will go.

Chack that the idle position switch is ON at this position.
(There is continuity between terminals No.3 and No.4.)
Slowly turn the accelerator pedal position sensor
clockwise and find the point where the idle position switch
turns off (no continuity between terminal No.3 and No.4).
Securely tighten the accelerator pedal position sensor
mounting bolt at this point.

Whean using the MUT-TI, select “Traction Control System”

on the MUT-II.

If tha MUT-II is not used, follow the steps below.

(1) Connect the released accelerator pedal position
sensor hamess-side connector to the special tool
(Be careful not to confuse the terminal numbers).

(2) Connect a digital voltmeter batween the terminal No.2
(sensor output: blue clip of spacial tool) and terminal
No.4 (sensor earth: black clip of special tool) of the
accelerator padal position sansor connactor.

(3) Turn the ignition switch to ON (but do not start the
angina).

Check the accelerator pedal position sensor output

voltage,

Standard value: 400 - 1,000 mV

If the voltage is outside the standard value, check the
accalerator pedal position sensor and related hamesses,

. Remove the thickness gauge.
. Turn the ignition switch to OFF.
. Disconnect the MUT-II. When the MUT-IT is not used,

remaove the special tool and connect the accelerator pedal
position Sensor connactor,
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FIXED SAS ADJUSTMENT

€aps =

mN & o,

NOTE

1. The fixed SAS should not be moved unnecessarily;
it has been precisely adjusted by the manufacturer.

2. | the adjustment is disturbed for any reason, readjust
as follows.

Loosen the tension of the accelerator cable sufficiently.
Back out the fixed SAS lock nut.

Turn the fixed SAS counterclockwisa until it is sufficiently
backed out, and fully close the throttle valve,

Tighten the fixad SAS until the point where the throttie
lever is touched (i.e., the point at which the throtile vakve
begins to open) is found,

From that point, tighten the fixed SAS 1 tum.

While holding the fixed SAS so that it doasn't mave, tighten
the lock nut securaly,

Adjust the tension of the accelerator cable. (Refer to
GROUP 13B - On-vehicle Service.)

Adjust tha basic idling speed.

Adjust the idle position switch and the throttle position
sansor <vehicles without TCL> (P.13A-76), throttle
position sensor <vehicles with TCL> (P.13A-77), idle
position switch and accelerator pedal position sensor
<vehicles with TCL= (P.13A-78).

BASIC IDLE SPEED ADJUSTMENT

MOTE

(1) The standard idling speed has been adjusted by the
spaed adjusting screw (SAS) by the manufacturer,
and there should usually be no nead for readjustmeant.

{2) If the adjustment has been changed by mistake, the
ile speed may become too high or the idle speed
may drop too low when loads from components such
as the A/C are placed on the engine. If this occurs,
adjust by the following procedura.

(3} The adjustiment, if made, should be made after first
confirming that the spark plugs, the injectors, the idle
speed control sanvo, the compression pressure, etfc.,
are all normal.

Before inspection and adjustment, set the vehicle 1o the
pre-inspection condition.
Connect the MUT-II to the diagnosis connector (16-pin).

MNOTE
When the MUT-II is connected, the diagnosis control
terminal should be earthed.

Start the engine and run at idie.
Select the tem No.30 of the MUT-II Actuator test.

NOTE
This holds the ISC serve at the basic step 1o adjust the

basic idle speed.

AL U A R L L S | | A A A B
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5.

2.

Check the idle speed.

Standard wvalue:
700 + 50 rimin

NOTE

(1) The engine speed may be 20 to 100 rimin lower
than indicated above for a new wvehicle [driven
approximately 500 km or less], but no adjustment
is necessary.

(2) If the engine stalls or the engine speed is low even
though the vehicle has been driven approximately
500 km or more, it is probable that deposits are
adherad to the throttla valve, so clean it. (Refer to
P.13A-75.)

If not within the standard value range, tum the speed
adjusting scraw [SAS) to make the necessary adjustment.

NOTE

If the idling speed is higher than the standard value range
evan when the SAS is fully closed, check whethar or
not there is any indication that the fixed SAS has been
moved. If there is an indication that it has been moved,
adjust the fixed SAS,

Press the MUT-II clear key, and relsase the ISC sarvo
from the Actuator test mode.

NOTE
Unless the 1SC servo is released, the Actuator test mode
will continue 27 minutes.

Switch OFF the ignition switch.

Disconnect the MUT-IL

Start the engine again and let it run at idle speed for
about 10 minutes; check that the idling condition s normal.

FUEL PRESSURE TEST

Release residual pressure from the fuel pipe line to prevent
fusl gush out. (Refer to P.13A-75)

Disconnect the high-pressure fuel hose at the delivery
pipe side.

Cautlon

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.
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3. Replace the adapter of special tool for fusl pressure
“B‘E‘E'Iﬁa? measurameant. i
Hrgh pnmuru 4, [nstall the special tool for fuel pressure measurement.
Gﬂ“ﬂt <When the MUT-II is used=
(1) Install the special tool for fuel pressure measurement
MD99aT09 between the delivery pipe and the high-pressure fuet
MDEHE'HE hose. .
(2} Install the fuel pressure gauge set (special tool) to
the special tool for fuel prassure measurement via
Dalivary pipe mwm the gasket.

: Fued pressure I
gaLige
High-pressura Dumg ar

fuel hose r“"_'- gasked

MEDSSET0e
MOS9ET2

Delivary pipe /@\M FLH 168

T A~

Fusl pump drive

10.

11.

(3) Connect the lead wire of the fuel pressure gauge
sat (special tool) to the power supply (cigarette lighter
socket) and 1o the MUT-IL

<Whan the MUT-IT is not useds

(1) Install the fuel pressure gauge to the special tool
for fuel pressure measurement via the suitable O-ring
or gasket.

(2) Install the special tool, which was set in place in step
{1} between the delivery pipe and the high-pressure
hose,

Connect the fuel pump drive terminal to the battery (+)
terminal using & jumper wire and drive the fuel pump.
With the fuel pressure applied, check the fuel pressure
gauge and special tool connections for leaks.
Disconnect the jumper wire from the fuel pump drive
tarminal to stop the fusl pump.

Start the engine and run at idle,

I'u..'liaasura fuel pressure while the engine is running at
idle,

Standard value: Approx. 265 kPa

Disconnect the vacuum hose from the fuel pressure
reguiator and measure fuel pressure with the hose end
closed by a finger.

Standard value: Approx. 324-=343 kPa

Check to see that fuel pressure at idle doas not drop
even after the engine has been raced several times.
Racing the engine repeatedly, hold the fual return hose
lightfy with fingers 1o feel that fuel pressure is present
in the return hosa,

NOTE
If the fuel flow rate is low, there will ba no fuel pressure
in the return hosa,

AN L A L T U T T A Y B A A Y A A
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12. If any of fuel pressure measured in steps 8 to 11 is ouwt

of specification, troubleshoot and repair according to the
table below,

Symptom

Probabile causa

Remeady

WYY

® [Fusl pressure too low

& Fuel pressura drops after racing

® Mo fusl pressure in fued retum
hose

Clogged fuel filter

Replace fuel filter

spring

Fuel leaking o retum side due to poor
fuel regulator valve seating or settled

Replace fusl pressure regulator

f Low fuel pump delivery pressurs

Replaca fuel pump

Fuel pressure too high

regulator

Binding valve in fual pressure

Replace fusl pressure regulator

Clogged fuel return hose or pips

Clean or replace hose or pipe

Same fus pressure when vacuum
hosa is conmected and whan
dizconnectod

nippla

Damaged vacuum hosa or clogged

Fuel pressure control systam faulty :' system,

Raplace vacuum hose or clean nipple
| Gheck tha fual pressure comirol

13,

Stop the engine and chack change of fuel pressure gauge
reading. Normal if the reading does not drop within 2
minutes. If it does, observe the rate of drop and
troubleshoot and repair according to the table below.

Symptom | Probable cause Ramedy
Fuel pressure drops gradually after | Leaky injecior Replace injacior
angine is stoppad

Leaky fuel regulator valve saat Replace fusl pressure regulatar
Fuel pressure drops shamply Check valvain fusl pumpis held open | Replace fuel pump -
immediately after engine is stopped

14.

15.

16.

17.

18.

Releasa residual pressure from the fuel pipe lina.
(Refer to P.13A-75.)
Remowve the special tool from the delivery pipe.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

Replace the O-ring at the end of the high-pressure fuel
hose with a new one. Furthermora, apply engine oil to
the new O-ring before replacemant,

Fit the high-pressure fuel hose over the delivery pipe
and tighten the bolt to the specified torgue.

Tightening torque: 8.8 Nm

Check for fuel leaks.

(1) Apply the battery voltage to the fusl pump drive
tarminal 1o drive the fuel pump.

(2) Check the fuel line for leaks.



13A-84 MPI — On-vehicle Service
COMPONENT LOCATION
Name [| Symbol | Name Symbol
AJC relay K Inhibitor switch <A/T>
AJC switch L Injectors | F
Acceieralor pedal ]Jﬂﬁigl:l'l sensor {with EIB I Imteke air tempearature sensor | E
position switch) <Vehicles with TCL>
Camshaft position sensor B Oil contral valve {left) o
Cantral relay and fual pump relay T Ol control valve (right) c
Crank angle sansor A Clxygen sensor w
Detonation sensor M Power steering fluid pressure mﬂt-:l-u- . L
Diagnosis connector W Throtile position sensor <Vehicles with TCLs | |
Engine coolant temperature sensor Q Throtile position sensor (with ||;iTa position | | .
switch) <Viehicles without TCL>
Engine-ECU s Vacuum control sclencid vaive TH
<\ehicles with TCL»
qu-rrg'rna- warning lamp (check engine lamp) W WVECLUM sansor G
Idla spead contral servo (steppar motor) ld ----- Variabde inducton control serva O
Igmition coils M Vehicle speed sensor I P K
.I%r'liiir.un failure sensor J Eﬂﬁﬂﬁlﬂ;‘l mmld valve H

LA U A U A b Y ) O AN L A A ) K AN RO A S KA



MPI — On-vehicle Service 13A-85
- — T=| CONTROL RELAY AND FUEL PUMP RELAY
D i CONTINUITY CHECK

Battery voitage | Terminal No.
i | 2 3 4
Not supplied PO {2
Supplied O ' O
@ B

INTAKE AIR TEMPERATURE SENSOR CHECK

1. Disconnect the intake air temperature S8nsor connector.
2. Measura resistance between terminals.

Intake air 3 Standard value:
/ \emperature = 2.3-3.0 k2 (at 20°C)
o gl e 0.30-0.42 ki (at 80°C)
3. Measure resistance while heating the sensor using a hair
drier.

Hormal condition:

Temperature (*C) Fluslst._un::g {Im] -
Higher Smaller

4. If the value deviates from the standard value or the
resistance remains unchanged, replace the intake air
temparature sensor assembly.

NOTE
Replace the gasket at the same time.

5. Tighten the intake air temperature sensor to the specified

torque.
A1FLOSE4 Tightening torque: 11.8 — 14.7 Nm
ENGINE COOLANT TEMPERATURE SENSOR
CHECK

1. Remove the engine coolant temperature sensor,

2. With temperature sensing portion of engine coolam
temperature sensor immersed in hot water, check
resistance.

Standard value:
21 - 2.7 k2 (at 20°C)
0.26 - 0.36 ki (at BO"C)

3. If the resistance deviates from the standard value greatly,
raplaca the sensor.

PRUOIS &
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13A-86 MPI — On-vehicle Service

4,

5.

Apply sealant to threaded portion.

Specified sealant:
3M NUT Locking Part No.4171 or equivalent

Install the engine coolant temperature sensor and tighten
it to the specified torgue.

Tightening torque: 28 Nm

THROTTLE POSITION SENSOR CHECK

1.
2.

Disconnect the throfile position sensor connector.
Measure the resistance between the throttle position
sensor power supply tarminal No.4 and the sensor earth
terminal MNo.1.

Standard value: 3.5 = 6.5 k@

Measure the resistance between the throttle position
sensor output terminal Mo 3 and the sensor earth terminal
MNo.1.

Mormal condition:

Throttie valve slowly open Changes smoothly in
until fully open from the idle | propartian to the opening

position ange of the throttle valve

If the resistance is cutside the standard wvalue, or if it
does not change smoothly, replace the throttle position
sensor. Then adjust the throttle position sensor.

NOTE

For the throtthe position sensor adjustment procedure,
refer to P.13A-TE6 <Vehicles without TCL>, P.13A-77
<\iehicles with TCLx.

IDLE POSITION SWITCH CHECK
<Vehicles without TCL>

1.
2.

Disconnact the throttle position sensor connecior,
Chack the continuity betwean the throttle position sensor
connector idle position switch terminal Mo.2 and the sensor
earth terminal NMo.1.

Normal condition:

Accelerator pedal Continuity i
Deprassead - Mon-conductive (= )
Raleasad Conductive (0 £2)
It out of specification, replace the throttle position sensor.
NOTE

After replacement, the wle position switch and throtte
position sensor should be adjusted. (Refer to P.13A-76.)

AL L\ A G L ) ) L ) O O A LA A



MPI| — On-vehicle Service 13A-87

IDLE POSITION SWITCH CHECK
<Vehicles with TCL=>

1. Disconnect the accelerator pedal position sensor
connector.

2. Check the continuity between the accelerator pedal
position sensor connecior idle position switch terminal
No. 3 and sensor earth terminal Mo. 4.

Normal condition:

Acoalerator pedal Continuity
Depressed Mon-conductive (= )
Released | Canductive (0 )

3. i out of specification, replace the accelerator pedal
position Sensor.

NOTE

After replacement, the idle position switch and accelerator
pedal position sensor should be adjusted.

(Refer to P.13A-78.)

== rygon sonace commectr OXYGEN SENSOR CHECK

!
- FA {5l 1. Disconnect the oxygen sensor connector and connect
(112 34] /} the special tool (test harmess) to the connector on the

{_quulpmm glde oxygen sensor side,
connachor

Wl W W W W W W e 1y W W W W W W T T D D T T

2. Make sure that thera is continuity (11 — 18 Q at 20°C)

[— mﬂn bebweaen terminal 3 and terminal 4 on the oxygen sensor

.E T nE m.lmctﬂr

{:) 3. If there is no continuity, replace the oxygen sensor.
MBS 223

FRLIOEA0

4, Warm up the engine until engine coolant is 80°C or higher,

5. Use the jumper wire to connect terminal 3 of the oxygen
sensor connector to the battery (+) terminal and terminal
4 to the battary (=) terminal.

Caution
Be very careful when connecting the jumper wire;
incorrect connectlon can damage the oxygen sensor.

6. Connect a digital voltmeter between terminal 1 and
tarminal 2.

FELUDEI




13A-88 MP| — On-vehicle Service

7. While repeatedly racing the angine, measure the oxygen
sensor output voltage.

Standard value:
Ergine | Oxygen sensor Remarks
output voltage

When DE-10V If making the airfuel ratic

racing the rich by racing the engine

angine repeatedly, a naormal oxy-
gen sensor will oulput a
voltage of 0.6 — 1.0,

8. If the sensor is defective, replace the oxygen sensor,

NOTE
For removal and installation of the oxygen sensor, refer
to GROUP 15 — Exhaust Pipe and Main Mufflar.

INJECTOR CHECK
Measurement of Resistance between Terminals

& Left bank side (No.2, No.4, No.B cylinders)
1. Remove the injector connector,
2. Measure the raesistance between terminals.

Standard value: 13 - 16 Q (at 20°C)
3. Connect the injector connector.

TRUDERS. |

. TLh 7 * Right bank side (No.1, No.3, No.5 cylinders)
|}__,_.——'—_|njmtu' intermediate - 1. Disconnect the injector intermediate harness connectors.
_hamass connaector -, 2. Measure the resistance between terminals,

Standard value: 13 - 16 Q (at 20°C)

Injector-side connactor

M

(112134

et ) P P
RE’ 16,-"-,._?3@.-"

EAF043T]

Injecior Measuremant probe
'_Hn.'J cylinder 3-4

Mo.3 cylindar 3-7

M5 cylinder a=8

Connect the injector intermediate harness connector.

AL UL UL U A A S ) T AT AT ) D ) T YA A LA N



MPI — On-vehicle Service 13A-89

High-prassura fual hasa

SFLUDAZE

U1 TRV VAR VIR TRV VIRV IR PRV VRV VY TRV VAR VI VIRV VAR VI TRV TRV TRV TRV TR TR !

Checking the Injection Condition

1. Following the steps below, bleed out the residual pressura
within the fuel pipe line to prevent flow of tha fual. (Refer
o P.13A-75.)

2. Remove the injector.

3. Arrange the special tool (injector test set), adaptor, fuel
pressure regulator and clips as shown in the lllustration
below,

MOE8ETH

Préassung or
MO 1E3RS

Clip (MEBS1608) TFUD14S

4. Apply battery woltage to fuel pump drive terminal, and
activate the fusl pump.

5. Activate the injector and check the atomized spray
condition of the fuel.
The condition can be considered satisfactory unless it
is extremely poar.



13A-90

MPI - On-vehicle Service

By |-

idle spead control sarvo _. i

{stepper mator)

D IDLE SPEED CONTROL
(STEPPER MOTOR) CHE

)\ Checking the Operation Sound
1 I'\-..'% 1

: - 1 I},:'-,
l‘w N — & e&
Eu >\~ g "E-:_.—\-\. A .
; ]\\i S N Marner

2.

3.

¢ o
_
TFUO00 |

2.

§. Stop the actuation of the injector, and check for leakage

from the injector’s nozzle.
Standard value: 1 drop or less per minute

Activate the injactor without activating the fusl pump; then,
when the spray amission of fuel from the injector stops,
disconnect the special tool and restore it to its original
condition.

ISC) SERVO
eK

Check that the engine coclant temperature s 20°C or
below.

NOTE

Disconnacting the engine coolant temperature sensor
connector and connecting the hamess-side of the
connector to another engine coolant temperature sensor
that is at 20°C or below is also okay.

Check that the operation sound of the stepper motor
can be heard after the ignition is switched ON. (but without
starting the motor.)

If the operation sound cannot ba heard, check the stappar
motor's activation circuit.

If the circuit is mnormal, it i& probable that thera is a
malfunction of the stepper motor or of the engine control
umnit.

Checking the Coil Resistance
1.

Disconnect the idle speed control servo connector and
connect the spacial tool (test hamess).

Measure the resistance between terminal 2 (white chp
of the special tocl) and either terminal 1 (red clip) or
terminal 3 {blue clip) of the connector at the idle speed
conlrol servo side.

Standard value: 28 - 33 0 (at 20°C)

Measure the resistance between terminal 5 (green clip
of the special 1ool) and either terminal & (yellow clip)
or tarminal 4 (black clip} of the connector at the idle speed
control servo side.

Standard value: 28 - 33 1 (at 20°C)



MPI — On-vehicle Service 13A-91
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Operation Cheack

1.
2.

Remove the throttle body.
Remove the stepper motor.

Connect the spacial tool (test hamess) to the idle speed

control servo connector.

Connect the postive (+) terminal of a power supply

(approx. 6 V) to the white clip and the green clip.

With the idie speed control servo as shown in the

illustration, connect the negative (—) terminal of the power

supply to each clip as described in the following steps,

and check whether or not a vibrating fesling (a feeling

of very slight vibration of the stepper motor) is generated

as a result of the activation of the stepper motor,

(1) Connact the nagative (=) terminal of the power supply
to the rad and black clip.

(2) Connect the negative (—) terminal of the power supply
to the blue and black clip.

(3) Connect the nagative (—) terminal of the power supply
to the blue and yellow clip.

(4) Connect the negative (-] terminal of the power supply
to the red and yellow clip.

(5) Connect the negative (-] terminal of the power supply
to the red and black clip.

(6) Repeat the tests in sequence from (5) to (1).

If, as a result of thesa tests, vibration is detected, the

stepper motor can be considered to be normal.



13A-92

MPI| — On-vehicle Service

—

e
- Vacuum contral  x—E

Battery

S FOOR]

==
= Vacuum control
- Solancid vahke

Vartilation confral ]

VENTILATION CONTROL SOLENOID VALVE
CHECK <Vehicles with TCL>

1. Disconnect the vacuum hose (green stripe) from the
solenoid valve.
2. Disconnect the harmess connector.

a. Cfnr;‘nuci a hand vacuum pump to the solenocid valve
nipplea.

4. Using a jumper wire, connect the solencid valve terminal
and the baftery terminal,

5. Check the air-tightness by applying & vacuum when the
jumper wire is disconnected/connected from/to the battery
(—) terminal.

MNormal condition:

Jumper wire Mormal sondition
Dizconmecied Yacuum leaks
Connected Yacuum maintained

6. Measure the resistance between the terminals of the
solenoid valhwe,

Standard value: 36 — 44 Q (at 20°C)

VACUUM CONTROL SOLENOID VALV
<Vehicles with TCL> E CHECK

1. Disconnect the vacuum hose (blue stripe, green stripe)
fram the solencid valve.
2. Digconnact the hamess connector,

reyrrrrrrrEr Yy

Te®®® @000,



MPI — On-vehicle Service 13A-93

EINDO3S

PO D T T T T T T T TR R TR T T T T R T

3. Connect a hand vacuum pump to the solenoid valve
nippla A

4. Using a jumper wire, connect the solenoid valve terminal
and the baftery terminal.

5. Check the airtightness by applying a vacuum when the
jumper wire is disconnacted/connected from/to the battery

(-) terminal.
Jumper wire Mippla B MNormal condition
Connected Open Vacuum leaks
Close Vacuum maintained
Disconnected Open Vacuum maintained

B. Measure the resistance between the terminals of the
solanoid vahe,

Standard value: 36 - 44 0 (at 20°C)

VACUUM TANK CHECK
<Vehicles with TCL>

1. Connect a hand vacuum pump fo vacuum tank A nipple,
apply 67 kPa of vacuum and check that the wvacuum
is held.

2. Connect a hand vacuum pump to vacuum tank B nipple.

3. First, close A nipple with your finger and apply 67 kPa
of vacuum. Then, check thet the wvacuum leaks
iTpljSladiately when you remove the finger blocking the
f a,

VACUUM ACTUATOR CHECK
<Vehicles with TCL>

1. Remove the vacuum hose (grean stripa) from the vacuum
actuator and connect a hand vacuum pump to the vacuum
actuator,

2. With the accelerator pedal depressed, check that the
rod is pulled up and that vacuum is held whan 27 kPa
of vacuum is applied.



13A-94 MPI — On-vehicle Service
Acosiarmion Wvar THROTTLE VALVE OPERATION CHECK
iy <\Vehicles with TCL>

Throtte lever “wmm b | 9 | sushdes

Check that the throttle valve opens and closes smoothly
(throttle lever moves) according to the opening and closing
of the accelerator |lever.

It the throttle valve does not open and close smoothly,
thera might be a deposit on the throttle valve, so clean
the throttle body. (Refer to P.13A-75)

NEGATIVE PRESSURE CHECK DURING
TRACTION CONTROL OPERATION

<Vehlcles with TCL>

1.

Disconnect the vacuum hose (green stripe) from the
Vacuum aciuator, connect a hand vacuum pump batween
the actuator nipple and the vacuum hose via a T-joint.
Set the hand vacuum pump near the driver's seat so
that the negative pressure check can be carried out at
the driver's seat.
Check the negative préssure during traction control
operation.
Inspaction service points are the same as for the traction
conirol operation inspection.

fer to GROUP 13C or GROUP 23 — On-vehicla

ice.)
Mormal condition:

Wehicla condition Mormal negative pressure
| when accelerator pedal is
| daprassad

Vehicle is ifted up 20 kPa or mare

Driving on a dry, sealed Mo changea

road surace

NOTE

The traction control system function will stop 20 saconds
after the acceleralor pedal has been depressed, and
negative pressure will gradually drop.

re®orPrPPeEeEeEeeErrErrryerryrr ey Yy



MPI - Injector 13A-95
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INJECTOR

REMOVAL AND INSTALLATION

<Left bank:

Pre-removal Oparation
o Fuel Discharge Preventhon (Refer to P13A-T5)
&  Engine Covar Ramoval

(Fefer to GROUP 114 - Timing Belt.)

18, 32

]

A H'ﬁ:':""::l;'-

15,17,28 savorms

B 14,16, 27

Englnn ol

Removal steps

1.

Variablea induction control serva
conmecior

3. Camshaft ition sensor connector

4.

5
12,
13.

A 14,
15,

Crank & SENSOF conmector
Injector connector

Fuel retum hose connecton
Vaciuum hoss connection
Fuel prassure regulator
D-ring

Post-Instaliation Operation
o Engine Cover Insiallation
iFster o GROUP 11A — Timing Bel.)
¢ Acoolerator Cable Adustment
# Fusl Leakage Check

\‘“-;.\ -/rl/(/_ 13RTON5S

DOC0BOGT

A 1B Euai pipe assembly
=

ng
A 18. Dalivery pipe

18, Insulalos

20, Insulator
A4 21, Injector

22, O-ring

23. Grommets



13A-96 MPI - Injector

<Right bank=
5 Nm—§

24

Removal steps

1. Wariable induction controd servo
connector

2. Intake air temperature Sansor con-

nacior

. Camshaft itlon sensor connector

Crank angle sensor connectar

. Injectar connectar

Detonation sensor connactor

Injector harness connactor

Ol control valve connector

Throttle position sensor connector i A

Idie spead comrol sarvo molor

carnector

11, Accederator pedal position sensor
connectar

16. Fuel pipe assembly

17, Dering

LR T

24,
25,

26,

27,
bAd T. D-fing

. Air intake plenum and throttle body

Accalerator cabla

Brake booster vacuum hose con-
nectan

Engine coolant hose connection
High-pressure fuel hose connection

assembly

. Gasket

. Injector cannectar
. Dalivery pipe

. Insulatar

. Insulator

. Injector

. Dring

. Grommets

reeeEeEeErErEeErrrrrErEeEe e e e e e
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MPI — Injector 13A-97

REMOVAL SERVICE POINT
«4Ap- DELIVERY PIPE REMOVAL
Remove the delivery pipe (with the injectors attached to it).

Caution
Care must be taken, when removing the delivery pipe,
not to drop the injector.

INSTALLATION SERVICE POINT

p-A INJECTOR FUEL PRESSURE REGULATOR/
HIGH-PRESSURE FUEL HOSE INSTALLATION

1. Apply a drop of new engine oil to the O-ring.

Caution
Be sure not to let engine oll in the delivery pipe.

2. While turning the injector, high-pressure fuel hose and
fuel pressure regulator to the right and left, install them
to the delivery pipe, while being careful not to damage
the O-ring.

3. Ifthey doas not turn smoothly, the O-ring may be trapped,
remove them and then re-insert them into the delivery
pipe and check once again.

4. Tightan tha high-pressure fuel hose to the standard torque,
and tighten the fuel pressure regulator to the specified
torque.

Tightening torgque:
8 Nm (Fuel pressure regulator)



13A-98 MPI — Throttle Body

THROTTLE BODY
REMOVAL AND INSTALLATION

Pre-ramoval and Post-installatlen Oparation
& [Engine Coglan? Draining and Supplying

[Rater 1o GROUP 14 = On-vehicle Service.)
& Ajr Cleanar Removal and Installation

7
ADIROC0E
Remowval steps
1. Aotelerator cable connection €. Brake booster vacuum hasa
2. Throtile position sansor connector carnechon
3. Idle speed control servo connector 7. Vacuum hose connection
4, Accelerator pedal position sensor 8. Throttle body
connechor p-A« 2 Throtle body gasket
5. Water hose connection
Up ) INSTALLATION SERVICE POINT

p-A THROTTLE BODY GASKET INSTALLATION

! Place the gasket so that the projecting part is positioned
as shown in the illustration, and then install it between the
intake manifold and the throtte body.

Towarde frant
af wehicle s




MPI| - Throttle Body

13A-99
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DISASSEMELY AND REASSEMBLY
<Vehicles without TCL>

Disassambly steps

B 1. Throttle posifion sensor (TPE)
2. Idle speed control servo
3. O-rin
4, Fast idle air valve
5. Cering
6. Fixed SAS
T. Throttle body



13A-100

MPI — Throttle Body

DISASSEMBLY AND REASSEMBLY
<Vehicles with TCL>

&

3.5

S

MHm

Disassembly steps

1. Throttie position sensor (TPS)

2. Accederator pedal position sensor
(AF'3)

3. idie spaed confrol sarvo

4, C-rin

5. Fast |dle air valve

&, O-ring

7. Throdthe lewvear

B. Throitle body

A A U ) T ) ) ) ) ) ) O A A
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MPI — Throttle Body 13A-101

BAEDIOZ

APS power Idie pasifion switch
supphy Earth
A v y;

410
£
APS autput

TFUDS3E

CLEANING THROTTLE BODY PARTS

1.

2,

Ciean all throttle body parts.

Do not use solvent to clean the following parts:

e Throttle position sensor

& Accelerator pedal position sensor

& |dle speed control body assembly

If these parts are immersed in solvent, their insulation
will deteriorata.

Wipa them with cloth only.

Check if the vacuum port or passage is clogged. Use
comprassed air to clean the vacuum passage.

REASSEMBLY SERVICE POINTS
b A4 ACCELERATOR PEDAL POSITION SENSOR (APS)

1.

2.

4,

INSTALLATION

Install the APS so that it faces as shown in the illustration,
and then tighten it with the screw.

Connect a multimeter batwaen terminal (2) (APS output)
and terminal (1) (&PS power supply) of the APS connactor,
and check that the resistance increases gradually as the
throttle valve is opened slowly to the fully-opan position.
Check the continuity betwaen terminal (3) (idle position
switch) and terminal (4) (earth) of the APS connaclor
when the throttle valve is fully closed and fully opan.

Normal condition:

Throtile valve condition Continuity
Fully closad Continuity
Fully open Mo continuity

If there is no continuity when the throttle valve is fully
closed, turn the APS body clockwise and then check
again.

If there is an abnormality, replace the APS.
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MPI — Throttle Body

Thraottla position sansar

Earth
TFUOEAE

<Vehicles withaut

TPS outpud
Earth TPS powar
\_5z [ =
Fi
Il position swilch

TFUDS3S

p-B«f THROTTLE POSITION SENSOR (TPS)

2.

4,

INSTALLATION

Install the TPS so that it faces as shown in tha illustration,
and then tighten it with the screw.

Connect a multimeter batwean terminal (4) (TPS power
supply) and terminal (3) (TPS output) of the TPS
connector, and check that the resistance increases
gradually as the throttle vaive is opened slowly to the
fully-open position,

For vehicles without TCL, check the continuity betwean
terminal (2) (idle position switch) and terminal (1) (earth)
of the TPS connector when the throttle valve is fully closed
and fully open.

Normal condition:

Throttle valve condition Caontinuity
Fully closed Continuity
Fully open No continuity ‘

If there is no continuity when the throttle valve is fully
closed, turn the TPS body anti-clockwise and then check
again.

If thera is an abnormality, replace the TPS.

AL SL UL UL UL UL UL SR AL O A ) T RO T Y T Y A T Y
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FUEL SUPPLY

CONTENTS
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ACCELERATOR CABLE AND PEDAL

.........................................

On-vehicda SarEDE ... ... rr e cnnrarnrens 5
Accelerator Cable Check And Adustiment ...... 5
Accelerator Cable And Pedal ................ . §




13B-2 FUEL SUPPLY — Fuel Tank

FUEL TANK

REMOVAL AND INSTALLATION
Pre-removal Operation Post-installation Operation
# [Draining Fusal & Rafilling Fual.
& Reduce the Inner Pressura of Fual Line and Hose & Checking for Fusl Leaks

(Retar to GROUP 13A — On-vehicle Sarvice.)

1

Removal steps

1. Fuel filler cap g, Valve assambly
2, Fugl tank 7. Vapour hose
pAad 3 High-pressure tube 8. Filler hose
4, Return hose 8. Levaling hose
5. Fuel gauge unit and pump assem- 10. Fuel filler neck assembly

AL ULL UL UL UL UL U L (N G L T O ) AN S N S AL A AL SR
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FUEL SUPPLY — Fuel Tank 13B-3

INSPECTION
FUEL FILTER REPLACEMENT

1. Bleed the residual pressure from inside the fual line.
(Refer to GROUP 13A — On-vahicle Service,)

2. Remove the air intake hose and battery.

3. Hold the fuel fiter with a spanner and remove the aye
bolt. Then remove the high-pressure tube.

Caution
As there will be some pressure remaining in the fuel
pipe line, cover it with a rag to prevent fuel from

spraying out.

4, Hold the fuel filker with a spanner and loosen the flare
nut. Then disconnect the main pipe connection.

§. Remove the fuel filter.

6. When instaling the fuel filter, use a new gasket, and
tighten the flare nut of the high-pressure tube and the
main pipe to the specified torque.

7. After installation, check that there are no fuel leaks.
(1) Apply battery voltage to the fuel pump drive terminal

to oparate the fuel pump. (Refer to GROUP 13A -
On-vahicle Service.)
(2 Check for leaks when fuel pressure is applied.

FUEL GAUGE UNIT AND PUMP ASSEMBLY
REPLACEMENT

1. Remove the rear seat cushion. (Refer to GROUP 52A.)

2. Remove the protector.

3. Disconnect the connector from the fuel gauge unit and
pump assembly and remove the high-pressure tube and
return hose.

4. Remove the mounting nut, and then remove the fuel gauge
unit and pump assembly.

5. When the fuel gauge unit and pump assembly is installed,
insert it into the fuel tank while titing the fioat toward

the left.

NOTE

The fuel tank includes a reservair cup. If the fusl gauge
and pump assembly is inserted with the float tilted toward
the right, the fuel gauge unit and pump assembly wil
contact the reservoir cup.

6. Install the new fuel gauge unit and pump assambly, align
the projections on the packing (indicated by arrows In
the illustration) with the holes in the fuel gauge unit and
pump assambly.



13B-4

FUEL SUPPLY - Fuel tank

7.

L
10,

Tighten the mounting nut to the specified torgue.
Tightening torque: 2.5 Nm

Connect the connector and install the high-pressure tube
and return hosa,

Install the protector.

Install the rear seat cushion. (Refer to GROUP 52A.)

FUEL GAUGE UNIT CHECK
Refar to GROUP 54 — Combination Meter.

High-prassure
e

Connector

Fstainer

A0IRODED

1.

2.

INSTALLATION SERVICE POINT
4.4 HIGH-PRESSURE TUBE INSTALLATION

Insert the high-pressure tube connector to tha pipe until
the retainer goes over the pipe spool.

After insering, pull the high-pressure tube slightly in the
direction A shown in the figure to confirm that the connector
is engaged firmly.

AL L L A L UL S UL A T A A A Y ) ) ) Y Y ) A M
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FUEL SUPPLY — Accelerator Cable and Pedal 13B-5

ACCELERATOR CABLE AND PEDAL

SERVICE SPECIFICATIONS

ftams | standard value
Accelerator cable play mm 1-2
Engine idle speed rfmin (M or P for AT) 700250

A:ﬁmlinghuhf
5 Nm

Plate

ON-VEHICLE SERVICE
ACCELERATOR CABLE CHECK AND ADJUSTMENT

1.

Turn A/C and lamps OFF.

Inspect and adjust no at idike.

Warm angine unfil it s stabilized &t idie.

Confirm that idle speed is at the standard value.
Standard value: 70050 r/min

Stop engine (ignition switch OFF).

Caonfirm there are no sharp bends in accelerator cable.
Check inner cable for comect play.

Standard value: 1-2 mm

If thera is too much play or no play, adjust play by the
following procedures.

(1) Loosen the adjusting bolt to release the cable.
(2) Move the plate until the inner cable play Is at the
standard value, and then tighten the adjusting bolt

to the specifide torque.



13B-6 FUEL SUPPLY — Accelerator cable and pedal

ACCELERATOR CABLE AND PEDAL
REMOVAL AND INSTALLATION

Post-Installation Operation
Adjusting the Accelerator Cabbe (Feder to P13B-5.)

OTROO04

Removal ateps
1. Adjusting bolt

2 Jndnﬂ}r le connection (throttle body
side

3. Inner cable connection (accelerator
padal side)

4. Accelerator cable

i

g,
&,
7.
a.
A,
id.

Split pin

Accalerator pedal

Raturn spring

Pedal pad

Stopper

Accelerator pedal stopper

LS\ L L G L ) ) ) ) ) A
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13C-1

TRACTION
CONTROL SYSTEM*

(TCL)

CONTENTS
TROUBLESHOOTING .......c.oivviiinnncss 3 Stop Lamp Switch Check . ................... 24
Wheel Speed Sengor Check ... .............. 24
ON-VEHICLE SERVICE ..........cc0nuvnnn. 23
System Check Using the TCL Indicator TOL SWITCH .....oiviieiivnrrcnnnncnninss 25
T 23
'TCL Dpﬂl’ﬂt:ll:ll'l I:h’E'l:* _______________________ 2—3 TGL"EEU. -an.-.a--.--.-----.--..--r.r..r---r-.EE

’]r.nnumns 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 (from inadvertent firing of the alr bag) or to the driver and passenger (from rendering |
the SR5 Inoperativa),

| (2) Service or maintenance of any SRS component or SAS-related companant must ba performed only at an authorlzed
MITSUBISHI dealar.

{3) MITSUBISHI dealer personnal must thoroughly review this manual, and especlally Hs GROUP 52B — Supplemental
Resiraint System (SRS) before baginning any service or malntenance of any componant of the SRS or any SRS-related
component.

(4} l¥the component marked by an asterisk (*) |8 removed and instalied, be careful not to bump it against the SRS system
components.

e e ——




13C-2 TCL — Troubleshooting

TROUBLESHOOTING

STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING
Refer to GROUP 00 = How to Use TroubleshootingInspection Service Points.

NOTE

Eafnra carrying out trouble diagnosis, check to be sure that all of the following items are normal.
Is the standard steering wheel being used, and has it been correctly installed to the straight-ahead
position on the steering shaft?

& Ara the size, specifications, air pressure, balance and wear conditions of the tyres and wheals normal?

® |5 the whee! alignment normal?

* Have any other modifications been made to the engine or suspensicn which could conceivably have
an effect on the TCL system?

DIAGNOSTIC FUNCTION
METHOD OF READING THE DIAGNOSIS CODES

Use the MUT-II or the voltmeter to read the diagnosis codes.
(Refer to GROUP 00 — How to Use Troubleshooting/inspection Service Points.)

METHOD OF ERASING THE DIAGMOSIS CODES
Refar to GROUP 00 — How to Use Troubleshooting/Inspaction Service Points,

rrr*rrrrrrrr "ty Y
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TCL — Troubleshooting 13C-3

INSPECTION CHART FOR DIAGNOSIS CODES

Code Mo. | Diagnosis item Reference page

11 APS circuit system 13C-4

12 APS or TPS circuit system 13C-5

13 TPS circuit system | 13C-8

23 Stop lamp switch cirouit system | 13C-8

24 TCL switch circuit system 13C-7

26 Ignition switch (H32) circuit system 13C-7

27 TCL-ECU power supply voltage circuit {engine control relay circuit) system 13C-8
(31 | Frontright whesl speed sensor circuit system 13c8 |

32 Front left wheel speed sensor circuit system 13C-B

33 | Rear right whesl speed sensor circuit system |1ace

34 Rear left wheel speed sensor circuit system 13C-9

35 Rear wheel speed sensor circult system (1) 13C-9

38 Rear wheal speed sensor circult system (2) 13C-8

41 | Steering wheel sensor (5T-1) circuit system (open circuit) 13C-10

42 | Steering wheel sensor (5T-2) circult system (open circult) 13C-10

1‘3 j Steering wheel sensor (ST-N) circuit system (open circuit) 13C-10

44 Stearing wheel sansor circuit system (short circus) 13C-11

45 Steering wheel sensaor (ST-N) circuit system {short circust) 13C-11

71 | Engine-ECU communication circuit system 13C-12

72 | Engine-ECU circuit system GROUP 134 -
. oo

74 HTTEEU;ﬁmunicaﬂnn circuit system 13C-12

76 ABS circuit systam 13C-13 ]




13C-4

TCL — Troubleshooting

INSPECTION PROCEDURES FOR DIAGNOSIS CODES

Code No. 11 APS circuit system

| Probable cause

This diagnesis code i outpart if the APS output voitage is less than 0.2 W
an open cirguit or gthar mathmction in the APS circuit. The APS power 5
aarth are supplied from the engine-ECL, and the cutput signal is usad by tha
and auts-cruise cantral-ECU as wall as by the TCL-ECL,

| = Makunction of TCL-ECU
® Lafunclion of hamess or connachar

NG — -
| MUT-II Data st Maasure the voliage at APS
| 11 APS autput Open and cdloss connactor A-08,
[ the thratse lever, » gniion switch; ON
QH: Changes smoathily be- ® Diecomes! the APS
twesan 400 mi — 5,000 connesior and messurs at
m'y' hamess skie,
a # bipasure sl the harnass
K e
» [Babteaen tarminal (1) and
aarth
OK: 48-82%
WG
Check the following —————= Rapair
connecion:
B-7i, A-08 QK
_— ey, (3
| O

Y

| Chack trouble symptom.

MG

| Replace the TCL-ECU.

Measure the resislance
Bl Ta sanaar slos,
Batwoan teminals {2}
and (4), and terminals
(1} and (2]

Move the accalsrator
laver,

OK: Changes smaohby

from O 6 1o § kG

Chack the followi |
neciore: S Ropair
A-08, B-X5

Msciars:
B-71. A-08

[ i
T

| Check troudle symptom. |

NG

J

[Feplace the TCLECL. |

QK
1 e NG
Measure $he voltage at TCL- Check the following con: ——— = Repair
ECU conmechor B-71, nectors:
® [gnition switch: O8 B-T1, A-OB
1! Disconnast the TCL-ECLU Ok
ﬁwwlnm;mat
nss sica,
. B i 3k and | Chack 1:'{|l.trlu-I ByimEtam.
bogy eart jhe
OK: 0.2 V or more
Chack e hamess betesen
UK the APS and the TCL-ECU,
and repalr if necessary.
IE]
Check the following eon- ———= Fepalr

rerrrrrrrrrrrer ey

*ErL

|

L[ LB L
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TCL — Troubleshooting 13C-5

Code Mo. 12 APS or TPS circult system Probable cause
This diagnasis code is autpud if e APS opening angha & 20° or greater than e | »  Malunciion of APS
TPS unthﬂmnfuﬂnﬂhlu:gﬁ,mnmurmthmlﬂw & Mathmction of TPS
slicking of the vacuum actualon As this dalecton condition can be applicabés during | *  Malunction of TCL-ECLU
throttle condrol, frouble disgnosia & ivealid et thee time. & Malundlion of engine-ECL

& Malunclion of hamess of connesion

& Malunstion of vacuum achusine

(8] OK L E
MUT-1] Datn jing I—l-l.lnuumﬂ'rlm.lt Check the following cofe &= Repalr
13 TPS cutput APS connecior A-OB neciors:
upanmmwimm| » [Disconmect the AFS A8, B.T1
conneciar o s
OK: Changes smoothly be- . Ha#:.nﬂ‘nm_ulm 4
paaen 400 my — 5000 al BRNEOT Si0E.
my | % Batwesn barminals (2) |mﬁum“rnmm |
] and (4], and tarminals Je
|HG anlmﬂm Chack Me hamess between | NG
L]
! Iwar, | the APS and ®ie TCLECU, [+ Hepalr
OK: Changes smoothly | and repair i nocessary.
tom O & 0 & kL Tow
L NG Pm. L
T o R [P Yoy ]
mn
13A = On.vehicls $'F‘-I'il:!-]_ Feplace the APS.
r':ZI-I"Z
Measure the woltage at TS
cannesior A-OT.
- rﬂh}nuﬂbﬂﬂ:DHTFH s NG
connect e
:- n;m_ﬂ“mmm—‘-‘m?nmmm Fapair
| the hamess side. nectors:
s Batwsen tsrminal (4] and A-07, B35
O .\B:a“"-" LGH
4.B=53 MG NG
~Tow | Chack wouble sympiom.  ————=| Check tha hamess between —————= Fspair

Measure the resistance at

TFS connector A-0T.

®» Disconnect he TFS
connecion

® Measire e resslance
gl the sensor sida,

= Babwern termanals (1)
and (3], and terminals
(3 and (4)

* Mowe the accalarator
haar,

O¥: Changes smocthly
fram O O o § kO
QK

Maasura the volage &l an-

gine-ECU connectar B-35

® |gnition switch: OW

& Conanect the engine-ECL
conneciar and massyne &
the harnass skde.

* Babweaniermina (B4 ard
body aarth

Mowve the acoalaraiar bever

OK Changes amoathiy

from O W o 5 W,

oK

Replace the engine-ECU. |

HG

MG

—-El'-lclr.'u'r-lum“m

= Fepiace the TPS.

M? B35

o

MG
L_clal_-ct touble sympiom. j—l-

tha TPS and tha angine-ECL,
gnd rapalr it necassany.
0K

L
| Repiace the engine-ECU. |

= Rapair

Check tha hamess babyesn
tha TFS and tha angine-ECL,
and repair i necsssan.



13C-6 TCL — Troubleshooting

Code No.13 TPS circuit system Probable cause

Thit Sagnosis cade is output if the TPS apening angle is 20° or greater than e | &  Malunction of APS

APS ppening anghe because of & sharl in the TPS or an open drcult in the APS. | # Mabunction of TPS

M there is an open circull in the APS, disgnoeais code Na. 11 is output 8l the same | & MaBunstion of hamess or connectar
me. Accardingly, If only disgnosis cose Mo, 13 is output, the causs is probably 8n | ®  Mafunction of engine-ECU

abnoemigliy in the TFS cirpuit systam,

o5
MUTH Salf-Ding cods = Coda Mo, 11 APS girgult systam
s TCL dimgnasis code Ma. 11 oatput? (Aafor 1o P13C-4]
| Mo
¥ 0 NG
Measure the resetance & TPS ceanector A-07. Check the following connectors: T = Repalr
® [isconnect e TPS connector and measurs 3 the A7, B-AS
gansar gida, D O
L] E‘hﬂ-&n terminals (1) ard (3], {3 and 4] J‘
®  Nova 1he Bccelaranor |ewvar,
OK  Changes smoothly from 0 0 fo § ki | Greck trouble symptoen. m |
L]
i)

N3

Check the harmess betwesn the TPS and the engine-ECL,
ard repair il necassany.

| Replace me TFS. |

Code No. 23 Stop lamp switch circult system

Probable causs

This dimgnosis code i ouspul i the stop lamp awilch remaing ON for @ continuous
pevicd gf 15 menutes or more, or for a confinugus pericd of 1 mirute or mere when
driving at a speed of 10 kmy/h or marne, becavse of @ shart circuit or dedective adjustmeant
of the stap lamp switch. This diagnosis code Mo, may also oocur while driving in

traffic jame of if e foet i resting on the brake pedal with drivirg.

& Mafunction of siop lamp swiich
= Mafunction of hamess or connector
& Malfurction of TCL-ECU

O L]
Messira the confnuity at e stop lamp switch connecior B.22. | Chaeck the follewing i Rapair
® Digconnect the connector and measure B the swilch gida, gonnactons:
& Batwman terminals (1) = (2} | B-22, B-14, B-3T. B-TD
OH:  Continuity when the brake pedal is depressed oK
Ha contituity when tha brala pedal s relaased | . B
NG | Check trouble sympiom.
1“3
MG
inapact tha Pamess be —s mw
teman siop lamp gwilch
and the TCL-ECL,
'I:d{
| Reptace the TCL-EGL),
i oK
| Stoplamp swichinstalation check (Aaber io GRCUP 3584 = On-w- !—-n-l Rapiace the stop lamp swilch
| hicle Sardca.) | -
rNEI

Siogp lamp swhch adjustment (Fefer o GROLIP 354 - On-vehicla
Sarvice.)

]

AN\
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TCL - Troubleshooting

13C-7

Code No. 24 TCL switch circuit system

Probable cause

This o008 I8 oulput If sigrals are input simusanecusly from both the TOL-OFF
and 0N pesitons bacause of a short ciroult in e TCL ewilch circult

= Mafunction of the TCL switch
& MalfuncSon of harmass or connector
* Malfunction of TCL-ECL

WHMMTELMDMWE-W-

= Disconnect the comnacior and measws al the swibth side.
® Babsoan terminals (3 - (3) and (3] - {B)

Oz Mo continuity

ok
L

| Check the following connecions:
| c-10, B-77, B-70

MG

1'CIK

[ Chack trouble sympiom.

|

MG

L

NG S
| Rapiace the TCL switch.

MG
| Chack the hamess hﬁmnmftllhﬁrdﬂwhlmm_ﬂ—h Rapalr

lnu:

"Replaca the TCL-ECU.

Code No. 26 ignition switch (1G2) circuit system

Probable cause

tha anging spaed & 480 rmin o mane.

This dingnasis coda is autput if the IE2 powsr supply is not distrbuted, even though

& Mafunchion of hamess of connecior
& MaBunmdtion of TCL-ECU

 Measure the voltage at TCL-ECU connector B-70,

® Ignian switch - OM

# Disconneciihe TCL-ECU connacior and measirs atthe hamess
Bidha,

|® Babswan tarminal (5) and body aarth

{ O¥K: System volinge

!

1'

WG

Check the following connecions:;
B-44 B-43 B.37 B.70

MG

P e L ——————

O

MG

Chack the hamess batween e igniticn swich and the TCL-ECU,
and repair # necessany.

e

[

—————= Check the following
| conmeeine
| B-TD

NG
—— - - = Rapr

1CIHZ

| Check trouble symptom.

| Repiace me TCL-ECU,

Rapair



13C-8 TCL — Troubleshooting

Code No. 27 TCL-ECU power supply voltage circuit
(englne control relay circuit) system

Probable cause

Thig diagnosis code is output if the TCL-ECU supply voltaga {enging cortral
mlwumﬁrvmgﬂilmmmhwmm.

IT the walldge retums 1o the speciied valua or grester, the disgnosis code i srased.

& Mafunction of cordrol relay
& Mafunction of hamess or connetior
& Maffunchion of TCL-EGL

e e .}

oK
| Measure the voltage at TCL-ECU connector B-71 Check the fallawing connactor:
& Engina; kiling B-T
- ®  Disconnet the TCL-ECU connactor end measure a the T
| hamess side, ': .
& [Between lerminal (45) and body earth
OK: 10V or mare | Cneck trouble sympsom, ™ |
WG T
| Fisplace me TCL-ECU. |
! NG
Check the following conneciors: ———+ Aepalr
B-72, B-T1 |
Iirl:ﬂ"f
| Chedi trouble symptom. |
[ E]
NG
| Chack the hamess betwesn the correl ralay and tha TCL-ECL. o~ Rapair

11:"-:

Engine control relay inspaection (Reder to GROUP 134 - On-vehiche
Sarvice.)

Code No. 31 Front right wheal speed sensor circuit system

S

Code No. 32 Front left wheel speed sensor circuit system

Probable cause

These diagnesls coges are oulput # & pulse (fram the front wheeds) Indicates that
of an apan or shert cireult in 8 whesl apesd sensor or a matfunction of sensor,

the dfierence batwaen the front whaala and T faar wheals i5 Bimdh or more because |

NOTE

Malunction af fromt wisasl SpaaD SEnsSor
Malfunclion of hamess ar connactor
Malunclicn af TCL-ECU

Malunction of ABS-ECU

When these diagnosis codes are output, erase the diagnosis code memery afier CAMTYing cut repairs, and then
carry out a road fest at 20 km/h or more and check to be sure that the diagnosis codes are not output again.

Yk .
[_lcm ABS waming lamp lluminated, or ls an ABS diagnosis code = Cary gut ABS roubleshoating (Refer to GROUP 358 — Traule:
outgut? Ehoating.)
1!'{:!
MG
Measure at TCL-ECU conneciors B-70, B-T1. —————= Aeplace the TCL-ECL,
® Mpazure af ihe ECL side with e connactor disconmached.
= ‘Jpitage Detwssn lerming (40) and body earth
& ‘oltlage betwesn ferminal (41) and body sarth
DK: 48=52Y
QK
MG
Check the following connectors: ~———— — Aepair
|E=7'¢. B-71, B-52, B-83 |
j‘r_‘.‘ﬂ
| Check rouble symgtam, ]
| NG

L i
Chack the hermess conmaciess betwaen the ASS-ECU and e
TOL-ECU, and repair il necessary. |

S ) ) L) ) L ) L ) A A
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TCL - Troubleshooting 13C-9
Code No. 33 Rear right wheel speed sensor circult system | Probable cause
Code No. 34 Rear left wheel speed sensor ulrcuit system
These diagrasis output the whesl side of ®  Malfunction of rear whesl speed
H'hit.ui EMMhﬁmlémmwmmﬁm:ﬂ L] Hﬂfuu:ﬁmur{:-rmi br-tnru‘rh:::“w
more bacause of an opan o shof circull in & whesl gpeed sensar or 8 defective | &  Mathsction of TOL-ECU
BENAGT &  Mathenetion of ABS-ECU

NOTE

When these diagnosis codes are oulpuf, erase the diagnosis code memaory after carmying out repairs, and then
carmy out & road tesi at 20 km/ or more and check 1o be sure that the diagnosis codes are not output again.

I Yes
Is tha ABS warming tamp iluminased. or is an ABE diagnasis code Cary oul ABS froublesheating (Fefer o GROUP 358 — Trouble-
ourtpu? shoatirg. )
Mo
L MG
Measure at TCL-ECU connector B-70, B-T1, || Raplace the TCL-ECU.
* Measure a1 he ECL side with e connecior disconmested,
® ‘pitage betwoen terminal (42) and body earth
& iltaps betwean terminal (43 and body sarth
OK: 4B-B2VW
(04
J —— NG
Check the following connectons: —— = RAspalr
B8-70, B-7, B-52, B-53 |
Chedk Yrouble . |—*mﬂmumu:mﬁ¥um“mmsf§mmm
l e i TCL-ECU, and repair il mecessary.

Code No. 36 Rear wheel speed sensor circult system (2)

Code No, 35 Rear wheel spead sensor circuit system (1)

Probabls causa

Diagnosis code Me. 35 s output @ the pulss signal from a mear whea! sensor s
momaniarily imerrupied (0,02 seo.) because of a transient open drcuit in a rear whaed
spead sansor,

Diagrosis code Mo, 35 is cutpul @ & rear whesl spesd sensor abrormality js jud
whan e wuming spaed of bodh raar wheels is 0 kmh for 30 saconds of mone 1]

TEL is pperating,

& Mafunction of resr whssl spesad ssnsor
= Mafuncion ol hamess of conmecior

& Mafunciion of ABS-ECU

= Mafunction of TEL-ECU

NOTE

(1) I the front wheels only are turning while the rear wheels are stationary (wheal slip), the TCL-OFF indicator
will start flashing after 20 seconds, and the system will be isolated.

(2) When these diagnosis codas are output, erase the diagnosis code memory after camylng out repairs, and than
carry out a road test at 20 km/h or more and check to be sure that the diagnosis codes are not output again,

fas
| I8 a diagnosis code output from the ABS-ECUT e mmﬁmmmeﬁmmmunﬁﬂ—mmﬂ
™ Toort
QK
MUT-1l Dwta list —-—-—-{ Feplace the TCL-ECL,
33, 34 Whesl spaed sensor ]
Arcelargbe fram & siaonany position.
QK: Vehicls speeds displayed on the spesdametar and MUT-I
arg idamtical,
(e
(e
Chack the lollowing connactors: Rapalr
8-y0, B-7, B-52, B-53
lm: "
G
[ Check wrouble symptom fpr—te| Chtck e hamess conneciors betwsen the ABS-ECU and the

TCL-ECU, and repair f mecessary.




13C-10 TCL - Troubleshooting

(open circuit)

Code No. 42 Steering wheel sensor (ST-2) circuit system
{open circuit)

Code No. 43 Steering wheel sensor (ST-N) circuit system
{open circuit)

Code No. 41 Steering wheel sensor (ST-1) circuit system | Probable causs

the steanng wheel sensor circult, o Malunstian of

Thess diagnosis codes are output If thare is an open circut in the cutput wire of | ®  Malunction of hamess or sannectar

whael Sarsor

® Mafuncson of TCL-ECL

| Measure at TGL-ECU connectors B-70, B-71. . = Check the follawing E_,.. Repalr
® Comnesior conmected i | EEOINBCIONE:
*  ollage betasen lerminals (2}, {10y and {11) and tha bedy aarth B-70, BT
OK: Changes batwean approx, 3V and apgrox 0.5 W when MG Steys &l (oK
the sbeering whesl is tumad oy without
changing | Check wrouble sympiom, 1
lm
MG Changes beteasn 4 % NGE: Says at 4 V ar more
| or mare and approx. 0.5 V without changing | Repiace the TCL-ECU. |
Measure af stearing whael senece connaciar B.55 M [ Creck the Tollowing o+ Repair
® Dizconnect the connecior and m&asure at the harmess sids. COnmeciors:
®  Confinuty betwsen ferminal (3) and body earth | B-58, B-14 |
OK: L‘-PI'WHJI‘I\' ] oK
f o | Chesk trouble symgtom. |
WG
| I?h-ﬂllh the harnass babwean the sheesd |
rg whaal Sensor and the
| body sarth, and repair it necessary. _J
Chacl the following connectors: . IW—-— Rapair
B-E3, B-37
- [ i
T
| Check touble symptam. |
KRG
NG
Irgpect the hamass babwesn the stoenng whesl sensor and the Fepair
!T{:t_-ECLI. " |
*I‘.’hﬂ
| Replace the seering wheel sensor, ]

B ) ) Y Y A Y
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TCL - Troubleshooting 13C-11
Code No. 44 Steering wheel sensor circult system Probable cause
(short clreuit)
This code is cutput when no steering angle signal is cutpul becauss there | ®  Malunction of hamess or connector

dagnosis
|8 & Enon-dreud inoeither steeing

10 km'h ar mome,

whaet gensar ST-1 of siearng wheel sensor 5T-2 | »  Mabunction of
whan the speed evereges oulpul by the kit and right rear wheel spead sensors are

sinaring whael sansor
| & Mafunction of TOL-ECU

Maasuwe at TOL-ECU connactors B-70, B-T1,
= Conmacior connecied
- vna‘blnlbﬂﬂlﬂhrmmmmdhﬂl and the body sarth

the steering whesl i umed

i.‘.-l'l.lrlp; between approa 3 % and appro. I:L!-'h"uhu-n

WG

L

NG

Check the hasmess Datwean tha sbeering wheal sensor and he
TCL-ECLL

j,c:{

| Measure ut staering wheel sersar connector B-80.
[ ® Disconnect the connacior Brd MeasLre at the NETEss Bids,
* ‘oiage betwean terminal (2) and body sarh

voitage

—————= Rapair

MG

O [ Check e Tallowing | Repair

| spnnectors:
| B-T3, B-M

oK

| Gneck treuble symptom.

| Faplace the TEL-ECU.

Ok

Check the Tollowing connector:
B-58

14:“{

| Raplace the steering wheel sensor.

WG WG

Check the following —— = Fapair

connsciors:

B-58, B-45

rm
| Ghack wrouble sympiom.
1Ht.‘i

| Chck the hamess bebwean the steering wheel sensor and tha
NG }Igﬂhnnﬂ.uﬂmpd:ﬂmu}-.
— « Fspalr

(short circuit)

Code No. 45 Steering wheel sensor (ST-N) circult system

Probable cause

This diagnosis code is cadput # R is considersd that thare is an abngemality in e
seating whesl sensoe (ST-N) cirsult systam when the staight-ahesd posifion is
canfinucusly detectad even though ihe siesing wheal & tumed 20° or mara,

® Malunction of steering whee! sonsor
&  Malhmdion of hamess or connmecior
& Malunction of TCL-ECU

Magsurs & TCL-ECLU carnmecior B-70.
= Ipnition swiich ON
& Commacion connactad
= ‘Jpltaps betwesn termirats (1) and the body sarh
OF: Changss betwesn approe. 3V and approx, 0.5 W whan
the sleafing whesl = umed

WG

Check the hamess batwean 1he sbeering wheal sensar and e
TCL-ECLL

QK

LR P

W&

Chack the following connector:
B-58

MG

NG

ok Check the following ——————= FRapalr
Enmhur:
m

oK

| Chic trouble symplom, |
rNE

| Fepiace the TCL-ECU. |

——— Fspair

& FAnpair

i

O

| Aeplace the steering wheel sensor.




13C-12 TCL - Troubleshooting

Code No. 71 Engine-ECU communication circuit system | Probable cause

This olagnosls code |s outpat i an armor ks detected in the communication comtents | ®  Malfunciion of harmess o connecior
because of an apan or shart cirouit in the sesial communicasion cirguit babwesn the | & Malfundion of TCL-ECU

TCL-ECLl and e engine-ECLI, a malfuncion of ECU and a defectwe shisdding of | & Malfunction of angine-ECU

e shield wire.

NG

Chock tha following connectors: I——ﬁ Rapair
B-71, B-34
| O
i)
| Check trauble symgtom. :
.I'IN'G
— - MG
| Shecs T harmess batween T TOL-ECU and ®e angine-ECU. —————= Rapair
O
]
| Replace the TOL-ECU. |
1 MG :
| Check rouble symgtom. f—————=' Replace the enging-ECU.
Code No. 74 A/T-ECL communication circuit system Probable cause

=

Thig diagnosis code s oufpud i an srror & detected in the communication conlenis L] i.i!hrmﬁnnnfhanmum;nmr
macause of an cpen or sharl creud in e senal communicalion Sreu® babesan the | ¢ Mafunclion of TCL-EGL
TEL-ECU and the AT-2CA, 8 malfunction of ECU and B defective shialding of the | ® Mallunction of AT-ECU

shisld wira,
MG
Cheok the foliowing connectors: ——= Rapair
B-70, B-20
oK
L
| Check trouble symplom., |
MG
! NG
| thack the harmess batwesn the TCL-ECU and the AT-ECU. ——= Repair
| OK
| Replace the TCL-ECU, |
e
[ Check treubls symptom. |————=| Replace the AT-ECL.

reyrrerre ey

[

A\ B ) A T T
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TCL - Troubleshooting

13C-13

Code No. 76 ABS circuilt system

Probable cause

This diagnesis code ks cutput # the ABS-ECU detects the gyaiem gorormalify (whan
ABS warning lamgp Slumination & confroled).

® Mafunction of hamess of connecion
# Mafunction of TCL-ECU
» Mafunction of ABS-EGU

Carry ot ABS troubleshoating. (Refer 1o GROUP 358 — Troubls-

Yes
Ig Fie ABS waming kamip iluminasad, or is an ABS disgnosis code i
catput? shoating.)

Mo
MG
Check the following connectors: t————= Repakr
B-71, B-53 " ,
oK
' Check trouble symplom. |
rME
~ NG

[Check the hamess batween the ABS-ECU and the TOL-ECU. |~ Repair

| oK
L)
[Replace the TCL-ECU. ]

t

{ Check trouble symptom,

L-...!_wmﬂ-usacu.

INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble sympiom Inspaction Referance page
procedure Mo,
Communication | Communication with all systems is not possible. 1 13C-14
with the MUT-I
is not possible. Communication with TCL-ECU only is nat possible. 2 13C-15
Malfunction of Mona of the TOL indicator lamps (TCL OFF, TCL) lluminate | 3 13C-16
TCL indicator whan the ignition switch is ON.
lamp display :
One of the TCL indicator lamps does nat illuminate when | 4 13C-16
the Ignition switch is ON (Ancther lamp doas illuminate).
TCL OFF indicator lamp remains iluminated even afterthe | 5 13017
gngine is started.
TCL OFF indicator lamp fiashes after the engine is started.
TCL remains illuminated even afier the angine is started. B 13517
TCL OFF indicator lamp does not lluminate even ifthe TCOL | 7 13C-18
switch Is continuously prassed to the OFF side while the |
engine ks idling.
Malfunction of TCL illuminates in the TCL oparation range, but torgue is 8 13C-18
TCL operation nat reduced.
Poor starting Engine output is reduced in the TCL non-operation range
Poor acceleration | (TCL indicatar lamp does not llluminate) and starting and
acceleration performance is poor. |




13C-14

TCL - Troubleshooting

INSPECTION PROCEDURES FOR TROUBLE SYMPTOMS

Inspection Procedure 1

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

Is not possible.

Probable cause

dagnesia Ine.

The cause is probably a defecies power supply system (ncluding sarh) dor the

* Malhunctien of dagnesis conneciar
*  Malfunction of hamess

!E.F'raauwa &l ithe diagnosis connesior
11,

Vioitage beteaan tarminal (15} and body
narth

OK: System voltage

Ok

i :.1?”1' ar e dmm_rml"ﬂmr
Confinuity between terminal (4), (5} and

BEF
1’::.‘1-:

Body
O Continuity
LT.‘-’I'H-I‘.# trauble sympiom,

(e WG
Check the following connectors:  |———s= Repair
B4l BB
0K
M
| Chack trouble symptom. I—'l-= Chack $a harmess batween the power |
| supply and diagnosis connectar, and re-
| pair If recsssary,
MG L]
Check the foliowing connector.  — - = Repalr
B-11
=
L NG
| Check trouble symplom. Chec the hamess batween e diagno.
Fis connecior and the aarth, and resair
¥ nocaeseny.
bl
|-————+| Rieplace the MUT-IL |

ST AT G ) AT O A A O T O O ) O

‘.

|

T

* iy

A
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TCL - Troubleshooting

13C-15

Inspection Procedurs 2

Communication with the MUT-II
{Communication with TCL-ECU only Is not possib

I8 not

nlhlm Probable cause

if the MUT-I cannot communicata with e TCL-ECU only, mu.mulupmhmﬂgr | .
an abnormalsy in e TCL dagnosis Ine of In the TOL-ECU powar supply ine. -:

Mafunction of hamess or connecior
Mafunction of enginé confral falay
Mafunction of TCL-ECU

MG

Fagalr

MG

—=

Check the harmess betwean the TGL-
ECU and diagnasis cormactar, and re=
par i neoassary.

G = =

Bepalr

L]
Maasure af diagnosis connetior B-11 Check tha Tallewing connectorns:
and TEL-ECU connestor B-T1 B-11, B-37, B=71
® [Disponnect te connecior  and - oK
measire & the hamess :'Ijl )
® Cortinuity betwean tha following _
lerminals [ Check trouble symplams
OK:  Corlinuity
TCL-ECU sida i':'l1 34
Diagnosis cormectos side 1 7
0K
] NG
Mapsure at TCL-ECL conneciar B-T1. Check the foflowing connectons:
& Disconnes [he connecior and B-72, B-71
maatute Bl Te RAMass side O
® Engine: kiling N Jf
& Wllagebeteann (£ aarth i
oK 10 V or more J |Drmkmrﬂl!'ﬂ'ﬂp:::rm
Ok T
!':h.duﬂnnmm petwaen the angng
| contred relay and TCL-ECU.
NG
T
Ropair
—r NG
| Meagurs ai TOL-ECU conneciors B-70, Check the hamnss betwsen the TCL-
| B-T1. ECA and the earth, and repair ¥ neces-
|® Olsconnect the conpsslor  &nd 5ary., ]
measure at the hamess sida.
® Continuity betweaen (1], (33], [£48)
and body warth
OK: Conliruly
OK
WG
Check the following connectors: | Rapair
B-70, B-T1
*-ﬂ-l-{

| Shack trouble sympioms.

MG

| —«{ Fieplace the TCL-ECU.

| Senvice)

Chatk the angine comtrod reday.
(Rofer to GROUP 13A — On-vehicls




13C-16

TCL - Troubleshooting

Inspection Procedure 3

Mone of the TCL indicator lamps (TCL OFF, TCL) illuminate
when the ignition switch is ON.

Probable cause

The main causs is an apen crcult in tha indicatar cirsut because of & burnd-out
indicator kamg buln.

#® MaHunciion of harness or cormechor
& Malfunciion of TCL-ECL

& Malfunction of indicater lamp bull

M Ok
Clovobies waarning lam ps lumingts whan ;--E-—--ul- Check tha following connectors: ————= Chack frouble symptom. |
ihe igniticn switch is 8t ON positien? | B-77, C-08, &-04, B-a5, B-44 e
| Yes = L
T MG 1 | Check the hamess Detwesn the com-
Check the following connector: o= Rapalr Repair | binatian mater and the junction block,
B-77 | and repair i necessary. |
Tt‘:'lf.
| Eheck trouble sympiom. |
(MG
R LI MG
Chack the hamess beteasn the com- ——————= Rapair
benatan meler and the TCL-ECLL
| 08
X NG
Chack If a TCL inclcaior lamp bulk is e Aeplace tha lamp buib.
burmt o, :
O

3

| Replace the TCL-ECU. |

Inspection Procedure 4

One of the TCL indicator lamps does not llluminate when
the ignition switch Is ON.

Probable cause

Because the TCL indicalon uAiliss enarad power supply sircidts, i ane of e Indicator
lamgs s llluminated, the power supply clircult cen be judged to be narmal,

& Opan chcult in indicafr lamp posser supgly circu,
® Burrt-ouf indicator lamp bulb

. . - Wy
| 1s @ bull o the non-Auminated indica- |————= Aeplace the lamp bulb.

| %or lamp nonmal?

fias
1

- O
Measura at the TCOL-ECU conmechor 4-| Aeplaca ihe TCL-ECLL

B-T0
® [isconnect e connecior  and
mgasue at tha hamess side.

1. Velage betwean terminal [15)

engirg comtral relay and the TGL-ECLU,

1. MG
e | Chack the following conmecior: I—ﬁmmm:lhﬂﬂm"nm

and rapalr if necessary,

and body earth
2. Vipltaps betwesn teminal (18) B-T0
ang body earth
Ok:  Systam wolage 1”3
2 NG Repalr
. oK
| Chack the foliowing connectors: [~ Chack frouble symgtom ]

—=| Chich the harress bobwean the com-

| B-T0, B-TT, C-08
pﬁs
Fapair

binatizn meter and the TCL-ECU, and
répair i nncassary.

AN A Y ) Y ) Y ) G A
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TCL — Troubleshooting 13C-17

inspection Procedure 5

# TCL OFF indicator lamp remains llluminated even | Prabable cause
after the engine is started. 5
& TCL OFF indicator lamp flashes after the engine is |
started.
Tho TOL-OFF ndicator s w50 usod a% asystem warming ncicator. I here s a system | Malfunclion of other system reiated o he TCL
abrcrmality, the indicatar wil ibuminate o flash, | ® Maltunclion of Namess or conneciar
s e diagrosis code moral? - To frouble symplom inspeclion proce-
{18 communication with the MLUT-I1 pas- dure 1
| ibia?) {Rafer to P13C-14.)
*"r‘u

e
| Doss Me TCLOFF Indicatoriamg swich |————s Replace ihe TCL-ECU. |
| off whan TCL-ECU cormecion B:70 is =

idwn_!ﬂlr-"
N
! K — MG
Check the loliowing connectors: || Check wouble symplom. | ——«[ Chack tha hamess betwean the com-
c-m8, B-77, B-TD pination metar and the TCL-ECU, and
114:; | repair f necessary. _
Repair

Inspection Procedure &

TCL indicator lamp remains llluminated even after the | Probable cause
engine |s started.

oparating, = Mafunciion of TCL-EGL
® Mafunction of harmess o connectar

The TCL indicaior lamp only Numinates while the engine is running i the TOL & | « MafuncSon of TCL Indicator power supply clrcul

Mo
Does the TOL indicalor remain (Humi- |

| Replace the TCL-ECU. |
nated whan TCL-ECU connectar B-70 |
is discenmected and the ignition switch |
is tamed to ONT? ¥
l‘ru
oK MG -

Chack the follewing connaciors! -—hl-CﬂBd'r rouble symplom, _Ehal:i the harness babwsan the com
GC-p8, B-77, B-70 f - bination metar and e TCL-ECU, and
JIHG | regalr @ necessary.

Rapair



13C-18 TCL - Troubleshooting

Inspection Procedure 7

TCL OFF indicator lamp does not llluminate even if the | Probable cause
TCL switch is continuously pressed to the OFF side while
the engine is idling.

If the Indicator lama does not MuMinats when the swiich (s cperasad. Tere 5 8 | *  Maluncion of hamess or cormector

malfunction in tha swilch, switch circult o in e TCL-ECL. | ® Maunction of TCL switch
l &  Malfunction of TCLECL

— o —
MUT-II Dwta llst —I—l Replace the TCL-ECL.
® 25 TCL OFF swilch
& Prags the TOL #witch oanfruausly
i the OFF side while the engins
is idling.
Ok: OM is cisplayed

NG
NG
Check the fol s |
B-T0, B-77, C-10. B.18, B-14
oK
. NG —— . . NG
| Check trouble symptam 4|—-| Chick the harmasses batween Me TCL- = Repalr

S ECU and the TCL switch, and bebwean
the TCL switch and the body sarth

Ok

—

Repalr

TCL swilch companan inspection [Fle-
| far to P13C-25)

Inspection Procedure 8

® TCL llluminates in the TCL operation range, but | Probable cause
torque is not reduced.

* Engine output Is reduced in the TCL non-operation
range (TCL indicator lamp does not illuminate) and
starting and acceleration performance is poor.

In cases such as the abewe, the electical system is normal, and the causs is probably |
an abncmality in the mechanical systam [vacuum actuator),

Malfunction of vacuum solenoid vale
Malunction of ventlation salenald walve
Maltunction of vacuum actuatar
Incomest vacuum hase connecior
Makumction of thratte link

Mafunction of vasuum tank

Blocked air deanar alefmans

L N N ]

ﬁa;h; cause is probably a malfunction of the vacuum actuator system, camy out inspection of the following items
i r.

Vacuum solenoid valve cperation inspection (Refer fo GROUP 134 - On-vehice Servica,)

Ventilation solenoid valve operation inspection (Refer fo GROUP 13A - On-vehicle Service,)
Disconnected or mis-connected vacuum hose inspection (Refer to GROUP 13A — On-vehicle Service.)
Throttle link ocperation inspection (Refer 1o GAOUP 13A —~ On-wehicle Service.)

Vacuum tank inspection (Refer to GROUP 13A - On-vehicle Saervice.)

Air cleaner element blockage inspection

AL L L L L ) L L
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— TCL - Troubleshooting 13C-19
= DATA LIST REFERENCE TABLE
- | Mo Chick item Chieck condition | Mormal condition
— 11 APS Accetarator padal position Fully closed 400-1,000 mV
— Engine stop Depressed Gradually rises fro
Selactor lever position: P ﬁ:am ,,.:IE:B m
"':i__ Fulty open 4,500~5,000 mV
13 TPS Accelerator pedal position Fully closed 400-1,000 mY
"= Engine stap Dapressad Gradually rises from
e Salactor lever position: P tha ahove value
——_ Fully open 4,500-5,000 mV
- |is inhibitor switch Ignition switch: ON Selecior lever: P position | P
— Enging sop Selecior lever: R position | R
- Selector lever: N position | N
- ' Selactor lever: D position | D
- 16 Shift position Selector lever position; | Driving at constant speed | 1st
= SPORT mode - of 10 km/ in 1 range
— Driving at constant speed | 2nd
of 30kmhin2range |
o Driving at constant speed | 3rd
—— of 50 km/h in 3 rangs
: Driving at constant spead | 4ih
— of 70 km/h i 4 range
21 Idta switch Accelarator pedal position Depressed OFF
_-E Ignition switch: ON Relsased oN
22 Ignition switch Ignition switch: ON ON
p— Ignition switch: OFF OFF
23 Stop lamp switch Brake pedal position Deprassed . oM
____.:i Ignition switch: ON Released | OFF
24 TCL ON swiich TCL ON switch operation Fressad O
-—_--= Ignition switch : OM Released OFF
25 TCL OFF switch TCL OFF switch oparation FPressad oM
__4 lgnition switch: ON Releasad OFF
——
p——
—
—
i)
—
—
——
)
——
—
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13C-20 TCL - Troubleshooting —
Mo, Check item Check condition Marmal condition —
27 ECU power supply Ignition switch: ON System voltage
voltage .
31 Front right wheel Engine running | Vehicle stopped 0 krmvh ot
speed sensor Selector lever position: D Driving at 40 kmyh 20 ki )
32 Front left wheel Engine running Vehicle stopped 0 km/h '-_
sensor :
speed Selector lever pasition:; D Driving at 40 kmyh 20 ki )
a3 Raar right whael Engina running Vehicle stopped 0 km/h —
speed sensof Selector lever posifion: D Driving at 40 km/h 40 km/h .
34 Feaar left wiheeal Emngine running Vahicle siopped 0 kmh ——
spead sensor | Selector lever position: D Driving at 40 km/h a0 kmvh )
40 | Engine speaed Ignition switch: ON Engine: idling Engine speeds -
i displayed on the
MUT-11 and tachome- -
| ter are identical, -'.___
44 Stearing angle Staering whesl position Turned S0% to tha right R 90 deg -
Ignition switch: ON Turmed 80° to the left L 90 deg e
45 Stearing straight- Stearing wheal pasition Immediately after ignition | OFF
ahead point Igniticn switch: ON switch is ON —
leaming Immediataly after city ON -
driving -
51 Slip contraol TCL awitch: OM TCL indicator lamp CiM .--—
Driving an low frictional Hluminated .
resistance road TCL indicator lamp OFF —
switched off e
52 Trace contral TCL switch: ON | TCL indicator lamp ON -
Driving an winding road illurninated -
TCL indicator lamp OFF
switched off ;...-_
T4 Stearing whesl Steenng wheel position Meutral pesition | LOW
T_ . . 3
SOTROE 119 Engine idling Steering wheel tumed | HIGH —
] 20" from neutral position —
75 Staering wheel Steerng wheal position Stearing whael turmed HIGH and LOW -
sensor (ST-1) Igniticn switch: ON | slowly to left display alternately -_—
7B Stearing wheel Stearing whaal position Stearing wheel turned HIGH and LOW
sensor (ST-2) Ignition switch: OM slowly 1o right display sltemately S
8 Engine model Ignition switch: ON BA12
82 | valvetype Ignition switch: ON DOHG —
83 Agpiration type lgnition switch: ON A
84 Engine classifica- | Ignition switch: ON MIVEC =
ti'ﬂrl ——
|
—_———
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TCL — Troubleshooting 13C-21
CHECK AT ECU TERMINALS
Terminal | Check item Measurement condition Mormal condition
Mo.
2 Diagnosis contral Whan MUT-1I is connecied ov
3 TCL ON switch Ignition switch: OM D-2V
TCL switch; Prassed 1o ON side
Ignition switch: OM Battary voltage
TCL switch: Released
4 Engine-ECU data communication | Engine: idiing Other than 0 V
7 Earth Ignition switch: OMN oV
8 Diagnosis data input When MUT-II is connected Serial communica-
fion with MUT-11
Whizn MUT-1I is not connactad 1% orless
g TCL OFF switch Ignition switch: OMN D-2V
TCL switch: Pressed to OFF side
Ignition switch: ON Battery voltage
TCL switch: Released
10 Engine-ECL data communication | Engine: idiing Other than 0V
1" Wheel speed sensor input {rear left | Engine: Idfing, Viehicle slowly maving forward | Flashes between 0
wheal) Y and approx. 5V
12 Steering wheel sensor (ST-1) input | Ignition switch: ON Flashas betwean 0
Steering wheel turnad slowly V and approx. 3V
21 TCL-OFF indicator Ignition switch: OM Battery voltage
Indicator: Extinguishad
Ignition switch: OM 0=-2VY
Imdicator: [Huminated
22 TCL indicatar Ignition switch: ON 0=-2V
Indicator: Muminated
lgrition switch; QM Battery voliage
Indicator: Extinguished
24 Wheel speed sensor input (front | Engine: ldling, Vehicle slowly moving forward | Flashes betwaen 0
laft whaal) W and approx, 5
25 Wheel speed sensor Input (front | Engine: idling, Viehicie slowly moving forward | Flashes between 0
right wheel) W and approx. 5 W
27 Stop lamp switch input Ignition switch: ON 10-12V
Erake pedal depressed
Ignition switch: ON 0-2V
Brake pedal refeased
20 AT-ECU data communication Engine: Idlirg Other than 0 W
30 | ECU power supply Ignition switch: ON Battary voltage




‘._
13C-22 TCL — Troubleshooting —
Terminal | Check item Measurement condition Normal condition -—
Mo,
31 Earth Ignition switch: OM v —
32 Ignition switch 1G2 Ignition switch: OM Battery voltage
33 Steering wheel sensor (ST-2) input | Ignition switch: OM Flashes between O el
Stearing whee! turned slowly. - Vand approx. 3V
34 | Steering wheel sensor (ST-N) input | Engine: Idling 0.5V or less —_—
Stearing wheal in straight-ahead position I
| Engine: kdling Fre 35 o —
| Stearing wheel turned 90* from —
straight-ahead position _
36 Wheal speed senscor input (rear | Engine: ldling, Vahicle slowly moving forward | Flashes between 0 —
right wheel) Vand approx. 5V
38 APS output Ignition switeh: ON 4,555 —
Accelerator pedal fully depressed
Ignition switch: ON 04—-1.0V —
Accelerator pedal reteased —
39 ABS fail signal During ABS fail 0-2V _—
LWMnABSisnurmal 10-16W ]
! -
40 AJT-ECU data communication Engina: ldling Other than 0V —
41 ECU back-up power supply Ignitian switch: OFF Battery voltage
42 Earh Ignition switch: OM oy

AN\

"
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TCL — On-Vehicle Service

13C-23

ON-VEHICLE SERVICE

SYSTEM CHECK USING THE TCL INDICATOR
LAMPS

Prass the TCL switch and check if each TCL indicator lamp
lluminates or switches off.

TCL switch maoda Inspaction conditions TCL OFF indicator (&) | TCL indicator (B)
Switch does not Tumn the ignition switch to the ON position. 0 -
operate =
Start the engine. x ®
TCL OFF mode Enagine is idling. o -
TCL ON mode Drive the vehicle at 30 km/h for 2 minutes or | Mo illumination -
fricia. -
NOTE

O: lluminated, X: extinguished, - : not relevant

Caution

If a different result is obtained when checking, refer to the “Troubleshooting™ section for remedy.

TCL OPERATION CHECK
<When using the MUT-II>

1.
2,
3.
£,
5.

Connect the MUT-II to the diagnosis connector.

Maove the selector lever to P range <A/T>, or move the
shift lever to the neutral position <M/T=.

Start the angine.

Turn the TCL switch to ON,

Operate the MUT-II to start the actuator test (item Mo.
05) and fully depress the acceleralor pedal at the same
tima. Check that the engine speed is kept down to 3,000
rimin at this time.

Caution

The actuator test should only be carried out for 3
saconds.

Because the engine speed will increase once the
actuator test Is stopped, the accelerator pedal should
be released quickly after it has been depressed.

NOTE

The TCL-ECU will output a “request torque: O° signal
to the engine-ECU for 3 seconds while the actuator test
is being carried out, and the TCL OFF indicator will
illuminate during this time.




TCL — On-vehicle Service

<When not using the MUT-II>

1.
2.

Turn the TCL switch to OM.

Place the front wheels onte a speedometer tester or a
chassis dynamo and start the engine. (The front wheals
may also be jacked up.)

Mowve the shift lever to 15t position <M/T=> or the selecior
lever fo D range <A/T>.

Check to be sure that the engine speed is restrained
when the acceleratcr pedal is depressed.

NOTE

If the following symptoms occur when the accelerator

pedal is deprassed, refer 1o “Troubleshooting”.

(1) If the TCL indicator lamp does not illuminate.

(2) i the TCL indicator lamp llluminates but the engine
is not restrained.

Caution

Inspection should be completed within 20 seconds
after the accelerator pedal was depressed. If it takes
longer than 20 seconds; the TCL system function will
stop and the engine speed will gradually increase.

STOP LAMP SWITCH CHECK
Rafer to GROUP 35A — On-vehicle Servica.

WHEEL SPEED SENSOR CHECK
Refer to GROUP 35B — On-vehicle Service.
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3. If there is no continuity, replace the indicator lamp.

—
- TCL — TCL Switch 13C-25
= TCL SWITCH
— REMOVAL AND INSTALLATION
=
e
—
—
-
—_—
—
Remowval steps
—_': 1. Instrument pamel switch
— 2. TCL switch
-

—
—
—
—

INSPECTION
— TCL SWITCH CONTINUITY CHECK

Swilch position Tarminal Mo.
-:-= 1 2 | 3 4 | - | B

ON =0
_"5" " [ Neutral o ; OO
= OFF K% n®. ]
- TCL INDICATOR LAMP CONTINUITY CHECK
) 1. Remove the combination meter.
- {Refer 1o GROUP 54 — Combination Meter.)

2. Check the continuity between each terminals.
:_I= Indicator lamp Tarminal Mo,

o 40 41
— ToL o —
TCL OFF O Y O

—
—



13C-26 TCL — TCL-ECU

TCL-ECU
REMOVAL AND INSTALLATION
Caution

Be careful not to subject the SRS-ECU to any shocks during removal and installation of the TCL-ECU.

Pre-removal and Post-installation Operation
# Fadic and Tape Player or Radio Plug Remaoval and
Instalation (FRefar to GROUP 54.)

5 Nm TCL-ECU

=

A7 30004
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Service Specifications/Lubricant/

14-2 ENGINE COOLING — Sealants/On-vehicle Service

SERVICE SPECIFICATIONS

tems Standard value Lirnit
Radiator cap cpening pressure kPa 74-103 64
Hange of coclant antifreeze concentration of radiator % 30 - 80 -

Thermostat Valve opaning temperatura of

thermostat =S | B2+ 1.5 [ =

Full-opening temperature of thermostat *C 85 -

| Vabve lift {at 95°C) mm 8.5 or mare -
LUBRICANT
Hems Chuantity £
HIGH QUALITY ETHYLENE GLYCOL ANTIFREEZE 6.5
COOLANT
SEALANTS
Items | Specified sealant Remarks

Cylinder block drain plug

IM Mut Lecking Part No. 4171 or equivalent Drying sealant

Water pump

Mitsubishi Genuine Parts No. MD970389 or Saemi-drying sealant
equivalent

ON-VEHICLE SERVICE

RADIATOR CAP OPENING PRESSURE CHECK
Standard value: 74 — 102 kPa

Limit: 64 kPa

ENGINE COOLANT LEVEL CHECK

1. Confirm that the condense tank coolant level is between
“FULL" and “LOW".
2. Check that there is no foreign matter in the coolant.

CONCENTRATION MEASUREMENT

Standard value: 30 - 60 % (allowable concentration range)

Caution

If the concentration of the antifreeze is below 30 %, the
antl-corrosion property will be adversely affected. In
addition, if the concentration is above &0 %, both the
anti-freezing and engine cooling properties will decrease,
affecting the engine adversely. For these reasons, be
sure to maintain the concentration level within the
specified range.

1 L

"
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ENGINE COOLING — On-vehicle Service 14-3

ENGINE COOLANT REPLACEMENT

1. Drain the engine coolant by removing the drain plug and
then the radiator cap.

2. Remove the drain plug from the cylinder block to drain
the engine coolant,

Lefi bank

Remove the reserve tank to drain the engine coolant.
When the engine coolant has drained, pour in water from
the radiator cap to clean the angine coolant line.

e £0

5. Coat the thread of the cylinder block drain plug with the
specified sealant and tighten to the specified torque.
30 Nm
/ Specified sealant:
7 3M Nut Locking Part No. 4171 or equivalent

6. Securely tighten the radiator drain plug.

7. Install the reserve tank.

B. Slowly pour the engine coolant into the mouth of the
radiator untll the radiator is full, and pour aiso into the
reserve tank up to the FULL line.

AMAEEDE
Quantity: 6.5 ¢

9. Install the radiator cap securely.

10. Start the engine and warm the engine until the thermostat
opens.

11. After the thermostat opens, race the engine several times,
and then stop the engina.

12. Cool down the engine. Slowly pour the engine coolant
imto the mouth of the radiator until the radiator is full,
and pour also into the reserve tank up to the FULL line.



14-4 ENGINE COOLING - Thermostat

THERMOSTAT
REMOVAL AND INSTALLATION

Pre-removal and Posi-installation Operation

* Engine Coolant Craining and Supplying
{RAefer to P14-3.)

Removal and Installation.

® Ak Cleaner Cover and Alr Intake Hose Assembly

17 = 20 Nm

Augnfe

Removal steps

ADAR12

A B« 1. Radiator lower hose connecton A 3 Thermostat

2, Water inlet fitting

Jiggle vahva

AJ4X0004

REMOVAL SERVICE POINT
«Ap RADIATOR LOWER HOSE DISCONNECTION

After making mating marks on the radiator hose and the hose
clamp, disconnect the radiator hose.

INSTALLATION SERVICE POINTS
p-A THERMOSTAT INSTALLATION

Install the thermostat so that the jiggle vaive is facing straight
up.

Caution

Make absolutely sure that no oll is adhering to the rubber
ring of the thermostat. In addition, be careful not to fold
over or scratch the rubber ring when inserting. If the
rubber ring ls damaged, replace the thermostat.

A L DO RS LIS DS DS DO B
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ENGINE COOLING — Thermostat 14-5

BDN B DA

p-BE« RADIATOR LOWER HOSE CONNECTION

1.

2.

Insert each hose as far as the projection of the water
Inlet fitting.

Align the mating marks on the radiator hose and hose
clamp, and then connect the radiator hose.

INSPECTION
THERMOSTAT CHECK

1.

Immerse the thermostat in water, and heat the water while
stirring. Check the thermostat valve opening temperature.

Standard value:
Valve opening temperature: 82=1.5°C

2. Check that tha amount of valve lift is at the standard

valua when the water i5 at the full-opaning temperature,

Standard value:
Full-opening temperature: 85°C
Amount of valve lift: 8.5 mm or more

NOTE

Measure the valve height when the thermostat is fully
closed, and use this measuremeant to calculate the valve
height when the thermostat is fully open.
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ENGINE COOLING - Water Pump

WATER PUMP
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
nging Coolant Draining and Supplying & Timing Belt Removal and Instaliation

Power Sizering Ol Pump Brackst Remowel and i Mount Bracket Rom
owar Stearin rac o L] u racket oval and Installat H
instaliation (Feter o GROUP 37A — Ol Pump.) to GROUP 32) SO e

AC Compressor Bracke! Removal and Installstion
;inﬁlﬂl'lf_'m GROUP 55 = Compressor and Tensionar
ullery

Sealant:
Mitsubishi Genuine Part MNo.
MDATO389 or equivalent

Removal steps
1. Camshaft sprocket {Refer to GROUP 3. Engine support bracket
114 = Cylinder Head Gasket.) o 4 WFLEIE purrfgﬂ e

2. Timing balt rear center cover (GROUP
1A — Cylinder Head Gasket.)

INSTALLATION SERVICE POINT
A4 WATER PUMP INSTALLATION

1. Sgqueesze out the sealant from the gasket surface
completaly with a gasket scraper or wire brush.

2. Apply a continuous bead of the specified sealant. Be
careful not to apply the sealant to the places other than
the specified places.

Specified Sealant:
Mitsubishi Genuine Part MNo.MD970389 or
equivalent

3. Install the water pump within 15 minutes (while the sealant
is still wat).
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ENGINE COOLING — Water Hose and Water Pipe 14-7

WATER HOSE AND WATER PIPE

REMOVAL AND INSTALLATION

Pre-ramoval and Post-installation Operation
# Engine Coolant Draning and Suppling
o P14-3)
. r Claaner cover and Alr Inlake Hose Assembly
Removal and installation

Removal steps

$ m 1. Radiator upper hose connection
2. Radiator lowear hosa conneciion
3. Ovarflow hose
&, Water hose <Vehicle without TCL=
5. Water hosa <Vahicle with TCL=
. Heater hose connection

ADARON0

7. Water hose

g, Heater hose connecton

8, Tharmosiat case assembly
A 10. O-ring

11. Water inlet pipe assembly
2 12, O-ring



14-8 ENGINE COOLING — Water Hose and Water Pipe

Thermastal case assembly,

or cylinder block

C-ring

Watar inlel pipe assembly

ooax o

REMOVAL SERVICE POINT

AP RADIATOR UPPER HOSE/RADIATOR LOWER
HOSE DISCONNECTION

After making mating marks on the radiator hose and the hose
clamp, disconnect the radiator hose.

INSTALLATION SERVICE POINTS
A« O-RING INSTALLATION

Insert the O-ring to the water inlet pipe assembly and coat
the outer circumference of the O-ring with water .

B4 RADIATOR LOWER HOSE/RADIATOR UPPER
HOSE CONNECTION

1. Insert each hose as far as the projection of the water
inlet fiing or water outlet fitting.

2. Align the mating marks on the radiator hose and hose
clamp, and then connect the radiator hose,

AR

Ak

A KL b

|

R LT |1l [

,‘i



ENGINE COOLING — Radiator

14-9

RADIATOR
REMOVAL AND INSTALLATION

Pre-removal operation

& Engine Coolant Draining (Pafer o P.14-3)

& Air Cleanar cover and Air intake Hose Assembly
Ramoval

Post-installation Cperation
- ine Coolant Supplying (Fefer to F.14-3)

- Fluid Eummn and Chacking (Refer o GROUP
Z3 - On-vehi gum’m.l
® Alr Cleanar covar and Air Iintake Hose Assambly

Instaliation

Removal steps

1. Drain plug

2. Radiator cap

4. Overflow hose

4 Feserve tank
A pA« 5 Radiator upper hose
ﬁ A« 6. Radiator lower hose

T. Transmission fluld cooler hose con-

nection <&T>
B. Bolt <AT>
8. Upper insulator

i

10. Radiator assambly

11. Lowar insulator

12, Transmission fluid cooler hosa and
gq;a assambly <AT=

13. Condensar fan motor assembly

14. Radiator fan motor assembly

15. Fan

16. Radiator fan motor

17. Shroud
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ENGINE COOLING - Radiator

04 Z0001
COCETaEy

REMOVAL SERVICE POINTS

«Ap RADIATOR UPPER HOSE/RADIATOR LOWER
HOSE DISCONNECTION

After making mating marks on the radiator hose and the hose
clamp, disconnect the radiator hose,

«Ep TRANSMISSION FLUID COOLER HOSE AND
PIPE ASSEMBLY REMOVAL

After disconnecting the hoses from the radiator and the

transmission, piug all of the pipes and hoses to prevent dirt

and other foreign objects from getting inside.

INSTALLATION SERVICE POINT

A« RADIATOR LOWER HOSE/RADIATOR UPPER HOSE
CONNECTION

1. Insert each hose as far as the projection of the wataer
inlet fiting or water outlet fitting.

2. Align the mating marks on the radiator hoss and hose
clamp, and then connect the radiator hose.

Caution

Always position the hoses and clamps at their original
positions in order to prevent the coolant leakage.
INSPECTION

RADIATOR FAN MOTOR CHECK

Check that the radiator fan operates when applying the battery
voltage between the terminals 1 and 2 of the radiator fan
motor connacior,

POWER RELAY CONTINUITY CHECK

Battery voltage Terminal Mo,

T EE 4 5 |
When current is not supplied O——0
Whan current ks supplied | B--1--8 e —e

1 D1 LIT O () [ (Y [
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Service Specifications/Special Tool/

15-2 INTAKE AND EXHAUST — On-vehicle Service

SERVICE SPECIFICATIONS
ltems Standard value Lirnit
Valve position sensor ter- | Idling O0-1or45-558 —
minal voltage (batweaen
tesminals Me.2 and No.3, | Gradually rise the engine speedup | 1.5 — 4.0 {a moment) -
and between terminals | to 5,000 r/min |
Mo.4 and No.3) V p— : -

5,000 r'min 01or45-55 -

VIC sanvo coil continuity Batween terminals No.1 and No.2 | Continuity (Approx. 5 — 350 at20°C) | -
Air intake plenum, intake manifold mounting face distortion 0_1_5 mm or less 0.2 mm

SPECIAL TOOL

Toal

Mumbar

MNam

MESS91348

Use

Test hamess sat

| Variable induction conirol systam

check (Intake air control valve
position sensor connector con-
nactian)

|

ON-VEHICLE SERVICE

VARIABLE INDUCTION CONTROL SYST
CHECK =

SYSTEM CHECK

1,

Disconnect the intake air control valve position sensor
connector.
Connect the special tool (test harness set) between the
disconnected connectors. {All of the terminals should be
connected.)
Connect the voltmeter between the terminals No.2 and
No.3 of the intake air control valve position sensor, then
measura the voltage. Also, measure the voltage between
the terminals No.4 and No.3 by the same manner.

Standard value:
Engine condition Valtage (V)
Idling O0-1or45-55
Gradually rise the engine | 1.5 - 4.0 (a moment)
speed up to 5,000 r/min [

B A &

A
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INTAKE AND EXHAUST — On-vehicle Service 15-3
Engine condition Violtage (V)
5,000 rfmin B-=1ord5-55

WIG sareo connecior

AFLNZTF

Closed Chpan
ﬁ ﬁ
FINOI05

4. N the voltage is not within the standard value, check
the intake air control valve position sensor, varable
induction control (VIC) servo and its related hamess.

VARIABLE INDUCTION CONTROL (VIC) SERVO
CHECK

1. Disconnect the VIC servo connector.
2. Remove the air intake hose from the throttle body.
3. Check continuity of VIC servo coll.

Standard value:

Terminal Continuity

Batwaen Mo.1 and Mo.2 Cortimuity
(Approw. 5 — 35 @ at 20°C)

4, Fully open the throttle vahe,

5. Apply a voltage to the VIC servo connector terminals,
and check that the control valve of tha VIC servo operates
smoothly.

Caution
The voltage should be DC &V or less. If a high voltage
Is applied, the VIC servo gear may lock.

8. Replace the air intake plenum assembly if there is no
continuity or the control valve does not operate smoothly.




15-4

INTAKE AND EXHAUST - On-vehicle Service/Intake Manifold

7. Install the air intake hose.
B. Connect the VIC servo connactor,

INTAKE MANIFOLD
REMOVAL AND INSTALLATION

Pre-removal Operatio

n
Engine Coalant Draining
(Rater o GAOUP 14 - On-vehicle Sarvice)
Fresi Dianhairqgﬂ Prawveantion
Rafar to GROUP 13A - On-wehicla Sarvice.)
ir Cleaner Removal

10 = 13 Nm

15 \

Removal steps

1. Accelerator cablbe

2 VIC servo mator connector

3. Air temperature sensor connector
4. Camshaft ition sensor connecior
5. Crank angle sensor connecior

8. Injector connacior

7. Detonation sansor conneciar

8. Injector harmness connector

g, Ol contred valve connecior
10. TPS connector

& Engine Coolant Supplyi

Fost-Inatallation Operation ]

{Refer o GROUP 14 - On-vehicle Sarvice.)

®  Accelerator Ceble Adjusiment

Fefer to GROUP 138 — On-vehicle Service.)
r Cleaner Installation

11.

12.
13.
14,

15.

17.
p-Cof 18.

ISC serd molor connector

APS connectar

Engine coolant hose connection
“Erah:a booster vacuum hose connes-
an

Vacuum hose

. Throftie body

Alr imtake plenum
Air intake plenum gasket

.‘l-
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INTAKE AND EXHAUST - Intake Manifold 15-5

B 19. Fuel high-pressura hose connection 23. Delivary pipe (with injector)
20. Vacuum hose connection 24, PCV hose connection
21. Fuel relum hose connection 25. Intake manifold
22. Injector connector A 26 Intake manifold gasket

INSTALLATION SERVICE POINTS
p-A«INTAKE MANIFOLD GASKET INSTALLATION
Install gasket with its protrusion in the position idlustrated.

B HIGH-PRESSURE FUEL HOSE INSTALLATION

' _ 1. When connecting the high-pressure fuel hose to the
' delivery pipe, apply a small amount of new engine oil
to the O-ring and then insert the high-pressure fuel hose,
being careful not to damage the O-ring.
Caution
Be careful not to let any engine oil get into the delivery
pipe.

¥
High-pressura fuel hose 2. While turning the high-pressure fuel hose to the left and

Iadow right, install it to the delivery pipe.

Wl bW LW




15-6

INTAKE AND EXHAUST - Intake Manifold

Front of vaehicle

Protrusian &

L1k =0T

3. Check to be sure that the injector tums smoothiy.

If it does not turn smoothly, the O-ring may be trapped,
remove the high-pressure fuel hose and then re-insert
it into the delivery pipe and check once again,

4. Tighten the mounting bolts to the specified torgue.

pC4AIR INTAKE PLENUM GASKET INSTALLATION
Install the gasket with its protrusion in the position illustrated.

INSPECTION

Check the following points; replace the part if a problem is
found,
AIR INTAKE PLENUM, INTAKE MANIFOLD CHECK

1.

2.

3.

Check for damage or cracking of any part, and replace
the defective pars.

Check for obstruction of the negative pressure (vacuum)
outlet port, and clean if necessary,

Using a straight edge and thickness gauge, check for
distortion of the cylinder head installation surface,

Standard value: 0.15 mm or less
Limit: 0.20 mm

I‘I. I‘t I11 “; Hh "h I‘h ﬂu I‘\ i‘u
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INTAKE AND EXHAUST — Exhaust Manifold 15-7
EXHAUST MANIFOLD
REMOVAL AND INSTALLATION
Pre-removal and Post-installation Operation :
® Front Exhaust Pipe Removal end |nstsllation |
iRefar to P.15-22)
12 — 14 Mm

Removal steps

1. Exhaust manifold bracket A
2. Heatl protecior

3. Exhaust manifold

4, Exhaust manifold gasket




15-8 INTAKE AND EXHAUST - Exhaust Pipe and Main Muffler

EXHAUST PIPE AND MAIN MUFFLER
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operatlon
® Under Cover Removal and Instailation

QSRO0E

Hanger Installation bolt tightaning torqua !

oD ®

|
|
Sanser

=

13 Nm

Main muffler removal stepa

1. Bolt

2. Gasket

3. Main muffler assembly

4, Hanger

5. Aear floor heat protector panel

Center exhaust pipe removal steps

. Balt

. Gasket

. Self locking nuts

. Gaszket

. Centar exhaust pipe
. Hanger

2= e e e

10, Balt

11. Gaskat

12, Catalytic convearter

13. Front floor heat protector panel

Front exhaust pipe removal steps

10. Bolt

11. Gasket

14, Owygen sansor
15. Self locking nuts
16. Gasket

17. Front exhaust plpe
18. Hanger

|1| \ L

.1;
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ENGINE
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16-2 ENGINE ELECTRICAL - Charging System

CHARGING SYSTEM

SERVICE SPECIFICATIONS

liems Limnit Remark
Alternator output line voltage drop WV | max. 0.3 |-
Alternator cutput current A 70% of narmal oltput cumant The nominal output current is
laballed on the alternator,
SPECIAL TOOL
Tool Mumbear Marme Use
MBO21518 B Alternator test Checking the alternator .[E terminal voltage)
hamess (#-pin connector)

% LIS (IS LIS LU LR LR L

| L]
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ENGINE ELECTRICAL — Charging System 16-3

ON-VEHICLE SERVICE
ALTERNATOR OUTPUT LINE VOLTAGE DROP TEST

=i

Battary

Tarminal B + oy

===

SENWD4EE

This test determines whether the wiring from the
atternator “B" terminal to the battery (+) terminal
(including the fusible line) is in a good condition

output wire, (Connect the (+) lead of the
ammeter to the “B" terminal, and then connect
the () lead of the ammeter to the disconnected

or not. output wire.)
(1) Always be sure to check the following before NOTE
the test.

An inductive-type ammeter which enables
measurements to be taken  without
disconnecting the alternator output wire should
be recommended. Using this equipment will

. . lessen the possibility of a voltage drop caused
& Abnormal noise from the alternator while " ; ;
the engine is running by a loose "B" terminal connection.

(2) Turn the ignition switch off. (5) Connect a digital-type voltmeter between the

(3) Disconnect the negative battery cable. aternator “"B° terminal and the battery (+)
(4) Disconnect the alternator output wire from the terminal, (Connect the (+) lead of the voltmeter

& Alternator installation

& Alternator drive belt tension (Refer to
GROUP11A — On-vehicle Service.)

& Fusible link

PO PO T T T T PO Y TRV P Y PR Y PR Y TR TR VR O VR Y TR VR Y TR Y PR Y PR { PR Y TR T PR ¥

altermator “B” tarminal and connect a DC test
ammeater with a range of 0-100 A in series
betweaen the “B" tarminal and the disconnectad

to the “B" terminal and the connect the (=) lead
of the voltmeter to the battery (+) cable.)



16-4

ENGINE ELECTRICAL — Charging System

(8) Connect a tachometer.
(Refer to GROUFP 11A — On-vehicle Service.)

{(7) Reconnect the negative battery cable.

(8) Leave the hood open.

(2) Start the engine.

(10)With the engine running at 2,500 rfmin, turn
the headiamps and other lamps on and off
to adjust the alternator load so that the value

{11) If the value displayed on the voltmeter is above

the limit value, there is probably a malfunction
in the alternator output wire, so check the wiring
between the alternator “B" terminal and the
battery (+) terminal (including fusible link).

If a terminal is not sufficiently tight or if the
harmess has become discolored due to
overheating, repair and then test again.

displayed on the ammeter is slightly above 30
A,
Adjust the engine speed by gradually

(12)After the test, run the engine at idle.
(13)Tumn off all lamps and the ignition switch.
(14)Disconnect the negative battery cable.

dacreasing it until the value displayed on the
ammeter is 30 A. Take a reading of the value
displayed on the voltmeter at this time,

Limit: max. 0.3V

MNOTE

When the alternator output is high and the value
displayed on the ammeter does not decrease
until 30 A, set the value to 40 A. Read the
value displayed on the voltmeter at this time.
‘S-fihavn the value range is 40 A, the limit is max.

QUTPUT CURRENT TEST

(15)Disconnect the ammeter,

voltmeter and
tachometer,

(16)Connect the alternator output wire to tha

alternator “B* terminal.

(17)Connect the negative battery cable.

ECLU

%{ Engina
e
-_—
-
_
—

SAEQA11
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ENGINE ELECTRICAL — Charging System

16-5

This test determines whether the alternator output
current is normal.
(1) Before the test, always be sure to check the
following.
e Alternator installation
e« Battery (Refer to GROUP 54.)

NOTE
The battery should be slightly discharged.
The load needead by a fully-charged battery
is insufficient for an accurate test.

& Alternator drive belt tension (Refer to
GROUP 11A — On-vehicle Service.)

& Fusible link

& Abnormal noise from the alermnator while
the engine is running.

(2) Turn the ignition switch off.

{(3) Disconnect the negative battery cable.

{4) Disconnect the altemator output wire from the
alternator “B" terminal. Connect a DC test
ammeter with a ranga of 0—100 A in sarias
batweean the “B” terminal and the disconnected
output wire, (Connect the (+) lead of the
ammeter 1o the “B" terminal. Connect the (=)
lead of the ammeter 1o the disconnected cutput
wire,)

Caution

MNever use clips but tighten bolts and nuts
to connect the line. Otherwise loose
connections (e.g. using clips) will lead to
a serious accident because of high current.

NOTE

An inductive-type ammeter which enables
measurements to  be taken  without
disconnecting the alternator output wire should
be recommended.

(5) Connect a voltmeter with a range of 0-20 V
between the alternator “B" terminal and the
aarth. (Connect the (+) lead of the voltmeter
to the "B" terminal, and then connect the ()
lead of the voltmetar to the earth.)

(8) Connect a tachometer.

(Refer to GROUP 11A —= On-vehicle Service.)

{¥) Connect the negative battery cable.

(8) Leave the hood open.

{9) Check that the reading on the voltmeter is equal
to the batiery voltage.

NOTE

If the voltage is 0 V, the cause is probably
an open circuit in the wire or fusible link betwean
the atternator “B" terminal and the battery (+)
terminal.

{10)Tumn the light switch on to tum on headlamps
and then start the engine.

(11) Immeadiately aftar setting the headlamps to high
beam and tuming the heater blowar switch 1o
the high revolution position, increasa tha angine
speed to 2,500 rfmin and read the maximum
current output value displayed on the ammaeter,

Limit: 70% of normal current output

NOTE

® The nominal output current is labelled on
the aternator,

¢ Because the current from the battery will
soon drop after the engine is started, the
above step should be carried out as quickly
as possible in order to obtain the maximum
current output value.

& The current output value will depend on
the electrical load and the tfemperature of
the altermator body.

s |f the electrical load is small while testing,
the specified level of current may not be
output even though the alternator is normal.
In such cases, increase the electrical load
by leaving the headlamps tumed on for
some time to discharge the battery or by
using the lighting system in another vehicle,
and then test again.

& The specified level of current also may not
be output if the temperatura of the alternator
body or the ambient temperature is too
high. In such cases, cool the alternator and
then test again.

(12)The reading on the ammeter should be above
the limit value. If the reading is below the limit
value and the alernator output wire is normal,
ramove the alernator from the engine and
check the alemator.

{13)Run the engine at idle after the test.

{14)Turn the ignition switch off.

(15)Disconnect the negative battary cable.

(16)Disconnect the ammeter, wvoltmeter and
tachometer.

(17)Connect the alernator output wire to the
akernator “B" terminal.

(18)Connect the negative battery cabie.
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REGULATED VOLTAGE TEST

Ignition
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This test determines whether the voltage regulator

is correctly controlling the altermator output voltage.

(1) Always be sure to check the following before
the test.

& Altermator installation

& Check that the battery installed in the
vehicle is fully charged.
(Refer to GROUP 54 — Battery.)

& Alternator drive belt tension (Refer to
GROUFP 11A — On-vehicle Servica.)

® Fusible link

® Abnormal noise from the alternator while
the engine is running

{2) Turn the ignition switch to the OFF position.

(3) Disconnect the negative baftery cable.

(4) Use the special tool (Allarnator fest hamess:
MB291519) to connect a digital voltmeter
between the alternator 5 terminal and earth.
(Connect the (+) lead of the voltmetar 1o the
"S" terminal, and then connect the lead of the
voltmaeter to a sacure earth.)

(5) Disconnect the altermator output wire from the
alternator “B" terminal.

(6) Connect a DC test ammeter with a range of
0-100 A in series between tha “B" terminal
and the disconnected output wire. (Connect
the (+) lead of the ammeter to the "B terminal.
Connect the (-) lead of the ammeter to the
disconnected output wire.)

{7) Connect a tachometer.

(Refer to GROUP 11A - On-vehicle Service.)

EAED412

(B) Reconnect the negative battery cable.

[S) Tum the ignition switch to the ON position and
check that the reading on the voltmeter is equal
to the battery voltage.

NOTE

If the voltage is O V, the cause is probably
an open circuit in the wire or fusible link between
the altemator “S" terminal and the battery (+)
terminal.

(10)Turn all lamps and accessories off.

(11) Start the engine.

{(12)Increase the engine speed to 2,500 rimin.

(13)Read the value displayed on the voltmeter when
the alternator output current alternator
becomes 10 A or less,

(14)If the voltage reading conforms to the value
in the wvoltage regulation, then the wvoltage
regulator is cperating normally.

If the voltage is not within the standard value,
there is a malfunction of the voltage regulator
or of the alternator.

(13)After the test, lower the engine speed to the
idle speed.

{18)Turn the ignition switch off.

(17)Disconnact the negative battery cabla.

(18)Disconnact the ammeter, wvoltmeter and
tachometer.

(19)Connect the alternator output wire to the
alternator “B" terminal.

(20)Connect the negative battery cable.
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Voltage Regulation Table
Standard valua:

Inspection terminal Valtage regulator ambient temperature *C | Voltage

Terminal "S" —20 14.2-15.4
20 13.8-14.8
B0 13.4-14.6
a0 13.1-14.5
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Analyzar

g

B terminal TELO1S0

STANDARD WAVEFORM
Observation Conditions

WAVEFORM CHECK USING AN ANALYZER
MEASUREMENT METHOD

Connect the analyzer special patterns pick-up to the alterator
B terminal.

FUNCTION SPECIAL PATTERNS
PATTERN HEIGHT VARIABLE
VARIABLE knob Adjust while viewing the wawve-
torm.
| PATTERN SELECTOR | RASTER
Engine speed Curb idle speed
0.4 =
0.2 |

Veltage af I
aitermalor D+
Bterminal

Pt

FELOT®

Time

FELOTLS

MNOTE

The voltage waveform of the alternator B terminal can undulate
as shown at left. This wavefarm is produced when the regulator
operates according to fluctuations in the alternator load
(current), and is normal for the alternator,

In addition, when the wvoltage waveform reaches an
excessively high value (approx. 2 V or higher at idle), it often
indicates an open circuit due to a brown fuse between
alternator B terminal and battery, but not a defective altermator.
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EXAMPLES OF ABNORMAL WAVEFODRMS

NOTE

1. The size of the waveform patterns differs largely, depending on the adjustment of the variable knob

on the analyzer.

2. |dentification of abnormal waveforms is easier whan there is a large output current (regulator is not
operating). (Waveforms can be observed when the headlamps are lluminated.)
3. Check the conditions of the charging warning lamp (illuminated/not iluminated). Also, check the charging

system tfotally.
Abnormal wavelorms Progolam Abnormal waveforms Problem
cause ) cause
Example 1 s Open Example 4 ® Shart in
dinde stalor codl
ATELOZ0 ATELOI23
Example 2 ® Shotin | Example 5 s Open
diode supple-
mantary
dicde
ATELOIZ) M m
Example 3 & Broken
wWiwre 1N
stator ool ATELON24
ATELO22 Ad this time, the charging warning lamp

is Hluminated.

ALTERNATOR RELAY CONTINUITY CHECK

1. Remove the alternator relay from the relay box inside
the engine compartment.
2. 5Set the analogua-type circuit tester to the Q range and
check that there is continuity when the (+) terminal of
the tester is connected to terminal 4 of the alternator
relay and the (=) terminal is connected to terminal 2.
3. MNext, check that there is no continuity when the (+) terminal
is connected 1o terminal 2 and the (-) tarminal is connected
to terminal 4.
4. If the continuity checks in steps 2 and 3 show a defect,
replace the alternator rejay.
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ALTERNATOR
REMOVAL AND INSTALLATION

Pre-reamoval ratlon

® Ar Intake Plenum Removal
(Fater to GROUP 15 = Intake Manifold.)

&  Clutch Mastar Cylinder and Clutch Hose Bracket
Fameoval <M/T=
(Refer to GROUP 21 = Chach Contral,)

Pmll;ﬂm ] Ir.ll:-luun
. aster nder and Clutch H Bracket
Installation « = S

(Refer to GROUP 21 - Cluleh Gonirol)
& Ajr Intake Plenum Instalation

to GROUP 15 - Intake Manifold.)

L] Ball Adjustmant

{Refer fo GROUP 11A - Onwehicle Service.)

Removal steps

1. Drive balt (Alternator)
2. Air intake plenum stay
3, Ol pressure hose and pipe clamp balt

ANEROOER

4, Allamator bracket
5. Altemator connector
&, Aliermator

I-."
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DISASSEMBELY AND REASSEMBLY

D i<

| =L |

Digassembly steps

1. Allernator pulley 8, Plate

2. Rolor +Cp A« 3. Regulator assembly
3. Rear bearing 10. Brush

4, Bearing retainer 11. Slinger

&, Front bearing 12. Rectifier

6. Front bracket 13. Rear bracket

7. Stator
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calDiig

CEMDITE
Fear bracket

<

SELDI4E
ODODEEE]L

DISASSEMBLY SERVICE POINTS
+{Ap ALTERNATOR PULLEY REMOVAL

Face the pulley side upward, fix the rotor with a work bench
and remove the pullay.

Caution
Use care so that the rotor is not damaged.

«{Bp- FRONT BRACKET REMOVAL

Insert a flat tip screwdriver, etc., in the clearance batwesn
the front bracket and stator core, to pry open and separate
the stator and front bracket.

Caution
The stator coll could be damaged so do not insart the
screwdriver too far.

«Cp STATOR/REGULATOR ASSEMBLY REMOVAL

(1) When ramaoving the stator, remove the stator lead wire
soldered onto the main diode of the rectifiar.

(2) When removing the rectifier from the regulator assembly,
ramove the soldered sections of the rectifier.

Caution

1. Use care to make sure that the heat of the soldering
iron Is not transmitted to the diodes for a long
period.

2. Use care that no undue force Is exerted to the
lead wires of the diodes.

REASSEMBLY SERVICE POINTS

p-A-f REGULATOR ASSEMBLY INSTALLATION

After installing the regulator assambly, insert a wire into the
hole provided on the rear bracket while pressing in the brush
to fix the brush,

NOTE
The brush is fixed when a wire is inserted, making rotor
installation easier.
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JENO209
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B« ROTOR INSTALLATION
Adfter installing the rotor, remove the wire used to fix the brush.

INSPECTION
ROTOR CHECK

1. Check the continuity between the rotor coil slip rings,
and replace the rotor if the resistance value is not at
the standard value.

Standard value: 3 -5 Q2

2. Check the continuity between the slip ring and core, and
if there is continuity, replace the rotor,

STATOR CHECK

1. Check the continuity between the coil leads, and if thera
is continuity, replace the stator.

2. Check the continuity between the coil and core, and if
there is continuity, replace the stator.
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RECTIFIER CHECK

1.

Inspect the (+) heat sink by checking the continuity
between the (+) heat sink and stator coil lead wire
connection terminal using a tester probe.

If there iz a continuity at both, the diode is short circuited,
s0 replace the rectifier,

Inspect the (-} heat sink by checking the scontinuity
between the (=) heat sink and stator coil lead wire
connection terminal using a tester probe.

If there iz a continuity at bath, the diode is short circuited,
s0 replace the rectifier,

Chack the diode trio by connecting an ochmmeter to both
ends of each diode and check the continuity of the three
diodes.

If there is a continuity at both ends, or if there is no
continuity, the diode is damaged so replace the rectifier.

BRUSH CHECK

1.

2.
3.

Maasura the length of the brush protrusion shown in the
llustration, and replace the brush if the measured value
is below the limit value.

Limit: 2 mm or less

The brush can be removed if the solder of the brush
lead wire is removed.

When installing a new brush, insert the brush into the
holder as shown in the illustration, and then solder the
lead wires.
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STARTING SYSTEM
SERVICE SPECIFICATIONS

Standand valug Limmit

0.5-2.0 -

e ——————

Gommutator outer diameter mm

28.4

28.8

Commutator runout mm

0.05

Cammutator undercut mm

0.5

0.2

Switch

-

Flald
collwire

EAEQRTE

Stoppar
Pinlon gag

Finian ZEELOOA

Z1ELE13

STARTER MOTOR

INSPECTION
PINION GAP ADJUSTMENT

1.

2.
3.

Disconnect field coll wire from M-terminal of magnetic
switch.

Connect a 12V baftery between S-terminal and
M-terminal,

Set switch to "ON", and pinion will move out.

Caution
This test must be performed quickly (in less than
10 seconds) to prevent coll from burning.

Check pinion to stopper clearance (pinion gap) with a
thickness gauge.

Pinion gap: 0.5-2.0 mm

If pinion gap is out of specification, adjust by adding or
removing gaskets between magnetic switch and front
bracket.
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MAGNETIC SWITCH PULL-IN TEST

1. Dhaa;:lnact field coil wire from M-terminal of magnetic
switch.

2. Connect a 12V batery between S-terminal and
M-terminal.

o Cautlon
™, This test must be performed quickly (in less than
Field 10 seconds) to prevent coll from burning.

coll wire
3. If pinion moves out, then pull-in coil is good. H it doesn't,
SAEQ3TT replace magnetic switch,

MAGNETIC SWITCH HOLD-IN TEST

! 1. Disconnect field coil wire from M-terminal of magnetic
switch.
2. Connect a 12V baftery between S-terminal and body.

4 Cautlon
This test must be performed quickly (in less than

™ 10 seconds) to prevent coll from burning.

Fisld o
coil wirg 3. Manually pull out the pinion as far as the pinion stopper

pasition.
EAEQITE 4. I pinion remains out, everything is in order. I pinion moves
in, hold-in circult is open. Replace magnetic switch.

Carbon-pile recatat FREE RUNNING TEST

1. Place starter motor in a vise equipped with soft jaws

{ Ammater and connect a fully-charged 12-volt battery to starter maotor

+ as follows:

: 2. Connect a test ammeter (100-ampere scale) and carbon

i pile rhecstat in series with battery positive post and starter

Valtmetar T motor terminal,

Connect a voltmeter (15-volt scale) across starter motor,

Rotate carbon pile to full-resistance pesition.

Connect battery cable from battery negative post to starter

motor body,

Adjust the rheostat until the battery voltage shown by

the voltmetar is 11 W,

7. Confirm that tha maximum amperage is within the
specifications and that the starter motor tums smoacthly
and fraaly.

Current: max. 90 Amps

GAEQ3TH
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ENGINE ELECTRICAL - Starting System 16-17

Fiald
coil wire

EAED3IAD

MAGNETIC SWITCH RETURN TEST

1. Disconnect field coll wire from M-terminal of magnetic
switch.

2. Connect a 12V battery batwaan M-terminal and body.
Caution

This test must be performed quickly (in less than
10 seconds) to prevent coll from burning.

3. Pull pinion out and releasae. |f pinion quickly returns to

its original position, everything is in order. If it doesn't,
replace magnetic switch.
Caution

Be careful not to get your fingers caught when pulling
out the pinion.
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DISASSEMBLY AND REASSEMBLY

:

1

Disassembly steps

1. Screw

. Magnatic switch
. Startar cowver
Screw

. Through bolt

. Rear bracke!

. Brush halder
Brush

Rear bearing

= 0 0 0 =] B (N B 3 P

ature
. Woke assembly

ﬂhﬁ

12
13.
14.
15

ABAEDNE

Packing &

Packing B

Plate

Planetary gear
r

16, Leve

17
18,
19, O
20,

HthmmavgamruMar

Snap ring

Stop ring

rrunning clutch
Intermal gear

Front bracked

A L LI L

'y

AL

¥

3 L) LI

" "™ " 1'.

WY



TR R TR Y T TR TR Y O TN T T TR TR PR TR TR (T Y

TR TIRI TIRI TER I TR T

ENGINE ELECTRICAL — Starting System 16-19

GENDET

DISASSEMBLY SERVICE POINTS
4Ap MAGNETIC SWITCH REMOVAL

Disconnect the field coil wire from terminal M of the
magnatic switch.

«4Bp- ARMATURE REMOVAL

When removing the armature, do not losa the ball placed
at thea end as a bearing.

«4Cp SNAP RING/STOP RING REMOVAL

1. Using an appropriate wrench socket, push the stop ring
toward the owverrunning clutch.

2. Remova the snap ring with snap ring pliers and then
remove the stop ring and overrunning clutch.

STARTER MOTOR PARTS CLEANING

1. Do not immerse the parts in cleaning solvent. Immaersing
the yoke and field coil assembly and/or armature will
damage insulation. Wipe thesa parts with a cloth only.

2. Do not immerse the drive unit in cleaning solvent. The
overrunning clutch is pre-lubricated at the factory and
solvent will wash lubrication from cluteh,

3. The drive unit may be cleanad with a brush moistaned
with cleaning solvemt and wipad dry with a cloth.
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Cheerrunning

Stop rIn? g AN

SnapTing  yeyaate

1ENO302

GENDED2

REASSEMBLY SERVICE POINTS
p-A4STOP RING/SNAP RING INSTALLATION

Using an appropriate tool, pull the stop ring over the znap
ring.

INSPECTION
COMMUTATOR

1. Place the armature in a pair of *V" blocks and check
the runout with a dial indicator.

Standard value: 0.05 mm
Limit: 0.1 mm

2. Measure the commutator outer diamater,
Standard value: 29.4 mm
Limit: 28.8 mm

3. Check the undercut depth between segments.

Standard value: 0.5 mm
Limit: 0.2 mm

BRUSH HOLDER

Chack the continuity between brush holder plate and brush
holder,
If there is no continuity, the brush holder is in order.

R A K

A K
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1ENO283

‘ E"_! Wear limit line

1END292

Mew brush
igtadl Soldered
3 (Make sure Hhat
there is no
excess soldar
on blush
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GENOEBOT
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OVERRUNING CLUTCH

1. Check that the pinion locks when i is turned
counterclockwise and moves smoothly when it is turned
clockwiza.

2. Check the pinion for wear or damage.

BRUSH

1. Check the brush for roughnass of the surface that contacts
the commutator and check the brush length,

Limit: Wear limit line

2. In case the contacting surface has been corrected or
the brush has been replaced, correct the contacting
gurface by winding sandpaper around the commuiator.

3. When removing & worn brush by breaking with pliers,
use care to prevent damage to the pigtail.

4. Polish the pigtail end for secure soldering.

5. Insert the pigtail into the hole of a new brush and solder,
Make sure that there is no excess solder on the brush
surface,

ARMATURE COIL SHORT-CIRCUIT TEST

1. Place armature in a growlear,

2. Hold athin steel blade parallel and just above while rotating
armature slowly in growler. A shorted amature will cause
blade to wibrate and be attracted to the core. Replace
shorted armature.

Cautlon
Clean the armature surface thoroughly before
checking.

3. Check the insulation betwean each commutator segment
and armature coil core.
If there is no continuity, the insulation is in order.
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TEND299

IGNITION SYSTEM

SERVICE SPECIFICATIONS

ARMATURE COIL OPEN-CIRCUIT INSPECTION

Check the continuity between segments. If there iz continuity,

the coil is in order.

Items Standard Value | Limit Remark
Igniticn secondary coil resistance kG 17 -25 - |-
Ignition failure sansor resistance 0 0.1 ar lass - -
Spark plug cable resistance kQ - max, 22 =
Spark plug gap mm 0.7-08 — Latt bank
| 07-08 1.1 Right barik
SPECIAL TOOLS
Toal Number Name Use
| MB391348 Test harnass sat Ignition primary voltage check
{
.3 b hall ]
MDSS8773 Detonation sensorwranch | Detonation sensor removal and
installation
o .l.:_.."
3 DEETTI

A |
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BAED284

GAED20S

BAEQZDE

ON-VEHICLE SERVICE

IGNITION COIL (WITH BUILT-IN POWER
TRANSISTOR) CHECK

Check by following procedure, and replace if thers is a
malfunction.

SECONDARY COIL RESISTANCE CHECK

Measure the resistance between the high-voltage terminals
of the ignition coil.

Standard value: 17 — 25 kQ

PRIMARY COIL AND POWER TRANSISTOR
CONTINUITY CHECK

NOTE

An analogue-type circuilt tester should be used. Connect the
positive {+) prove (red) of the circuit tester to terminal 2,
and negative (-) prove (black) of the circuit tester to terminal
.1

Check the continuity between terminals 1 and 2 when currant
is flowing and not flowing.

Valtage: 1.5V Terminal Mo,

L g oo 8.
'nl'lﬂ'le_un curreni s e
flowing ' T
Whan curmant is not
flowing

IGNITION FAILURE SENSOR CHECK

Use an analogue-type circult tester to check the continuity
batwean tarminals 1 and 2, and that the resistance is within
the standard wvalue.

Standard value: 0.1 Q or less

SPARK PLUG CABLE CHECK
Measure the resistance of each spark plug cables.
Limit: max, 22 ki
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Plug gap gauge

Measurement directon

=]
T

ADTLOTER

SPARK PLUG CHECK, CLEANING AND
REPLACEMENT

<Left bank>

1. Check for burned out electrode or damaged insulator,
Check for even burning.
2. Remove carbon deposits with wire brush or plug cleaner.

3. Use a plug gap gauge to check that the plug gap is
within the standard value ranga.

Standard value:
Maker Modei Standard valua (mm)
NGK BKRTEKGN | 0.7-08
<Right bank>

Check the plug gap. if the gap exceeds the limit, replace
the plug.

Standard value, limit:

Maker _| Model | Standard value (mm) Limit (mm}
NGK | PFRIM |07-08 1.1 '

Caution

(1) Do not adjust the gap of a platinum plug.

(2) It a platinum plug Is cleaned, a platinum tip may be
damaged. Therefore, if the plug needs to be cleaned
due to deposits, clean the plug within 20 seconds
with a plug cleaner only. Do not use a wire brush.

CAMSHAFT POSITION SENSOR CHECK
Refer to GROUP 13A - Troubleshooting.
CRANK ANGLE SENSOR CHECK

Refer to GROUP 13A - Troubleshooting.
DETONATION SENSOR CHECK

Check the detonation sensor circuit if self-diagnosis code
M0.31 is shown.
NOTE

For_information concerning the self-diagnosis codes, refer
to GROUP 13A — Troubleshooting.
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WAVEFORM CHECK USING AN ANALYZER
Ignition Secondary Voltage Waveform Check
MEASUREMENT METHOD

1. Clamp the secondary pickup around a spark plug cable.

NOTE

(1) The peak of the ignition voltage will be reversed whean
the spark plug cables of No.4, No.5, No.6 cylindars
are clamped and when the spark plug cables of No.1,
Mo.2 and No.3 cylinders are clamped.

(2) Bacause of the two-cylinder simultaneous ignition
system, the waves for two cylinder in each group
appear during wave observation (No.1 cylinder-No.4
cylinder, No.2 cylinder-No.5 cylinder, No.3-cylinder-
Mo.6 cylinder). However, wave observation is carried
out for the cylindar with the spark plug cable clamped
by the secondary pickup.

2. Clamp the spark plug cable with the Trigger pickup.

NOTE

(1) Clamp the spark plug cable for the No.1, No.2 or
Mo.3 cylinder of the same group with the cylinder
that is clamped with the secondary pickup.

(2} It can be difficult to identify which cylinder waveform
is displayed, but the waveform of the cylinder which
is clampad with the secondary pickup will ba stabla,
&0 this can be used as a reference for identification.
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STANDARD WAVEFORM
Observation Conditions

Function Secondary
Pattern h!ught High (or Low)
Pattern E-Ellﬂt.‘tcl' ) Raster -
Engine revolutions | Curb idle speed
i Igmiti i
gy |4
‘Wanve dam
m'ﬁ“
= —nh_
ignition
waveom | =
i ™ Paint G

e Time

FELOIAT

Observation Condition (The only change from above condition is the pattern selector.)

Pattern selector Display
kY
Mo 4 aylinder
R ng.'llndar Me.2 cylinder  MNo.d cylindar (Wavetorm is disturbed.) No.B cylinder
ignition polge  ignition noisa Ignitien naise
Mo.5 cylinder
fl noise
-
Secondary | i
ignition
mm ol = r" r;,.- -
i I Meutral section
N | o Time
FELDI4B

S NS DS O |
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WAVEFORM OBSERVATION POINTS

Point A: The height, length and siope of the spark line show the following trends (Refer to abnormal
waveform examples, 1, 2, 3 and 4).

Spark lina Piug gap | Gondition of Compression | Concentration of | Ignition timing | Spark plug
alectroda force air mixture cable
Length | Long | Small Marmal Low Rich Advanced Leak
Short | Large Large wear High Lean Ratarded High
resistance
Haight | High Large Large wear High | Lean Retarded High
| resistance
Low | Small Normal Low | Bich Advanced Leak
Slopa Large Plug is fouled | - - - -

= Point B: Number of vibration in reduction vibration section (Refer to abnormal waveform example 5)

[

F TR TR PR TR

Hy

L OOV PR PR PR PRRY PRY PRY P

Mumbar of vibrations

Codl and condensar

Thraa or mora

Mosmal

Except abova

Abnnarmal

Point C: Number of vibrations at beginning of dwell section (Refer to abnormal waveform example 5)

mMumber of vibrations Codl
5—6 ar highar Mormal
Except abave Abnormal

Point D: Ignition voltage height (distribution per each cylinder) shows the foliowing trends.

Ignition Plug gap | Condition of Compression | Concentration of | Ignition iming | Spark plug cabla
woltage elacirode force air mixture

High Large Large wear High Lean Retarded High resistance
Low Small | Narmal Low Rich Advanced Lenaake




Cause of problem

Spark plug gap is too large.

16-28 ENGINE ELECTRICAL — Ignition System
EXAMPLES OF ABNORMAL WAVEFORMS
Abrormal waveform .! Wave characteristics
Example 1 Spark line is high and short.
B
FiPOZ15
Example 2 Spark line is low and long, and is

i

(iRl a-Fal ]

sloping.
Also, the second half of tha spark line
ig distorted. This could be a result of

misfiring,

Spark plug gap Is too small,

Example 3

———

mPgaTyr

Spark fine is low and long, and is
sloping. However, there is almost no
spark line distortion.

Spark plug gap is fouled,

Example 4
‘VL
[l 5]

Spark line is high and short.
Difficult to distinguish betwean this
and abnormal waveform example 1.

Spark plug cable is nearly falling r:If'I'._.
(Causing a dual ignitian)

Example 5

b

Mo waves In wave damping section,

Layar short in Ignitian coil

AR &

|
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ENGINE ELECTRICAL - Ignition System 16-29

DETONATION SENSOR
REMOVAL AND INSTALLATION

Pre-ramoval Oparation Post-instaliation Operation

Fusl Discharge Prevention e  Accelerator Cable adjustment )

(Redfar o UP 134 - On-wehicle Sarvioe.) Refer to GROUP 13B - On-vehicla Sarvice.)
. wal Leaksge Check

A1SX0577

Removal steps
1. Intake manifold
Refar to GROUP 15.)
4Ap p-A« 2 Detonation sensor

REMOVAL SERVICE POINT

«{Ap DETONATION SENSOR REMOVAL
INSTALLATION SERVICE POINT

A« DETONATION SENSOR INSTALLATION

Always obsarve the specified tightening torque, otherwise
the engine control will be influenced.




16-30 ENGINE ELECTRICAL - Ignition System

CAMSHAFT POSITION SENSOR AND CRANK ANGLE SENSOR

REMOVAL AND INSTALLATION

Pre=removal and Post-installation Operation
Timing Belt Cover Removal and |nstallation
(Rafar o GROUP 11A - Timing Batt)

10 = 13 Hm

Removal steps

1. Camshaft position sansor
2. Spacer

3. Crank angle sensor

ATERDIT

AL

1L

AL

| AL

]
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17-2 EMISSION CONTROL - On-vehicle Service

ON-VEHICLE SERVICE
SYSTEM DIAGRAM

Vstuum sensor

#
ORE fus
fgi_ 3 ——--=—|‘———-—— <] Intake air

! |npu:m-—
e gy (Ul pumip

praa.aura
r&gulatu-r

- From fuel tank

Catalytic convansar

EAFQ439

A SRR LR UL LT LIl LY L) LY LU LI LAY O (I CHF B
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EMISSION CONTROL - On-vehicle Service 17-3
VACUUM CIRCUIT DIAGRAM

Alr intaka planum Throtile body

‘Wantilation control
solanoid vahme
[ON: CLOSE)
| solenoid vahe l
| [ON: OPEM)
I
e e ——— i — -
<Vahicles with TCL> GAFO&4D
Vacuum hose colour
B: Black
G Grean
L: Light bhsa
Y- Yallow

®: Rad for vehickes with TCL

VACUUM HOSE CHECK

1. Using the piping diagram as a guide, chack o be sure
that the wvacuum hoses are cormectly connectad,

2. Check the connection condition of the vacuum hoses,
(removed, loose, etc.) and check to be sure that there
ara no bends or damage.
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EMISSION CONTROL - On-vehicle Service

EMISSION CONTROL DEVICE REFERENCE TABLE

Parts

Airftusl
raticy

control
sysham

Blow-by
gas re-
circula-
tion sys-
tem

Evapa-
rative
amis-
slon
control

system

Over-
heat
warning
system

Catalyt-
ic con-

Refar-
ence

Engine-ECL

Chiygen Sensor

Vacuum sensar

Intaka air femperatura sansor

Coalant temperature sensor

Throttle position sensor

ldle position switch

Crank angle sensor

Camshaft position sensor

Injector

ololololelololololo

Positive crank case ventilation (PCY) valve

17-5

Canister

17-7

Catalyvtic converior

17-7

NOTE

*. Refer to GROUP 13A - On-vehicle Sarvice.

EMISSION CONTROL SYSTEM CHECK

Caution

Check each system after engine adjustment.

AIR/FUEL RATIO CONTROL SYSTEM CHECK (MPI)
Refer to GROUP 13A — On-vehicle Service.

AL

LI L

ST 1

L
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EMISSION CONTROL — On-vehicle Service 17-5

BLOW-BY GAS RECIRCULATION SYSTEM
Alr intake planum

POV vahma
AAFD2LD
PCY vakes
AELOMD0

oo

Breather hosa

ABAFTT04

POSITIVE CRANKCASE VENTILATION SYSTEM
CHECK

1.

Ll S

Remove the ventilation hose from the PCV valve.
Remowve the PCV valve from the rocker cover.
Reinstall the PCV valve at the ventilation hose.
Start the engine and run at idla.

Place a finger at the opening of the PCV valve and check
that vacuum of the intake manifold is felt

NOTE

At this moment, the plunger in the PCV valve moves
back and forth.

If vacuum is not felt, clean the PCV valve or replace
if.

PCV VALVE CHECK

1.

Insert a thin rod into the PCV valve from the side shown
in the illustration {rocker cover installation side), and move
the rod back and forth to check that the plunger moves.
If the plunger does not move, there is clogging in the
PCV valve. In this case, clean or replace the PCV valve.
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EMISSION CONTROL - On-vehicle Service

Vacuum

Enginge speed (r/min)

BFUZ1ES

EVAPORATIVE EMISSION CONTROL SYSTEM
PURGE PORT VACUUM CHECK

Disconnect the vacuum hose (vehicles with TCL: red
stripa, vehicles without TCL: black stripe) from the throttle
body purge vacuum nipple and connect a hand vacuum
pump to the nipple.

Start the engine and check that, after raising the engine

speed by racing the engine, purge wvacuum raises

according to engine speed,

NOTE
It thera is a problem with the change in vacuum, the

throttle body purge port may be clogged and require
cheaning.

voe oy

11-
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EMISSION CONTROL — Catalytic Converter/Canister

17-7

CATALYTIC CONVERTER
REMOVAL AND INSTALLATION

Removal steps

1. Cxygen sensor 4. Gasket
2. Front exhaust pipe 5. Catalylic convariar
3. Gasket

CANISTER

REMOVAL AND INSTALLATION

Removal steps

1. Vapor hose 3. Canister
2. Purge hose 4, Canister bracket
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21-2 CLUTCH — Service Specifications/Lubricants/On-vehicle Service
SERVICE SPECIFICATIONS

tems | Standard value

Ciutch padal height mm | 1893.5 - 196.5 -

Ciutch pedal clevis pin play mm 1-3

Elut:mn-adajl'rﬂpkay-mm §-13

Distance between the clutch pedal and the toeboard 70 or more

when the clutch is disengaged mm

LUBRICANTS
Itams Specified lubricants Cuantity

| Clutch fluid Brake fluid DOT3 ar DOT4 As raquired
Push rod assembly Rubber grease

| Boat B

Raleasa cylh‘nd&r_ |:|ush rcrd

Mi‘l_'él..JEIE'.HI ENLENE ﬂr‘ﬂﬁ:ﬂ'
Part Mo. 0101071

Cluteh pedal height

Ciawoooi

ON-VEHICLE SERVICE

CLUTCH PEDAL INSPECTION AND
ADJUSTMENT

1. Tum up the carpet, etc. under the clutch pedal.
2, Measure the clutch pedal height.

Standard value (A): 193.5 — 196.5 mm

3. If the height of the clutch pedal is outside the standard
value, loosen the lock nut and adjust the pedal height
to the standard value using the adjusting bolt.

s K

|‘| .‘I-

v

v

A ) ) L A

Ak

AL
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CLUTCH — On-vehicle Sarvice 21-3

Clutch pedal clevis pin play 4, Measure the clutch pedal clevis pin play.
Standard value (B): 1 = 3 mm

5. Hthe clutch padal clevis pin play is not within the standard
value, turn the push rod to adjust the play and use the
setting nut to fix the push rod.

PR PR A TR TR PR PR A PR A PR PR

i

W Caution
B Do not push in the master cylinder push rod at this
time.
Al4woDoz2
Cluteh pedal free play 6. After completing the adjustments, confirm that the clutch

pedal free play (measured at the face of the padal pad)
and the distance between the clutch pedal (the face of
the pedal pad) and the toeboard when the clulch is
disengaged are within the standard value ranges.

Standard value (C): 6-13 mm
Standard value (D): 70 mm or more

4WOo0T 7. If the clutch padal free play and the distance between
the clutch pedal and the toeboard when the clutch is
disengaged do not agree with the standard values, it
is probably the result of either air in the hydraulic system
or a faulty master cylinder or ciutch. Bleed the air, or

Dlatanss bitiwaen fivi chileh paiiel i the disassemble and inspect the master cylinder or clutch
toeboard whean the ciuich e dizengaged "
o . ute n 8. Turn back the carpat, sfc.

awWEI0d
BQQnIITI

BLEEDING
Specified fluld: Brake fluld DOT 3 or DOT 4

Cautlon
Use the specified brake fluld. Avold using a mixture of
the specified fluid and other fluld.

Wl W Wiy



21-4 CLUTCH - Clutch Pedal

CLUTCH PEDAL
REMOVAL AND INSTALLATION

Post-instaiftion Operatlan
Clutch Pedal Adjusiment (Feler to P.21-2)

13 Nm

{Spring mounting position)

L

Removal steps

. Clutch master cylinder mounting nut
Master cylinder member mounting nut
Clenis pin

Pedal support mamber and clutch pad-
al assembly

Bolt

, Chutch returm spring

. Chutch pedal bushing

NmY B

B. Pipa

8. Clutch pedal
10. Pedal pad

11. Stopper
12, Adjusting balt
13. Lock nut
14, Master cylinder

member assembly

L LU LT TONL CONY FONT NY CONT ISR INNNY INY FORT TR FOC TOT TN}

L
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Clutch Control 21-5

CLUTCH CONTROL
REMOVAL AND INSTALLTION

Pre-removal Ciperation
Cluteh Fluid Draining

Speciied grease:
MITSUBISHI genuing
grease Part No. 0101011

B
18 Nm

Clutch master cylinder removal
sieps

1. Clevis pin

2. Cluich pipe connection

3. Clutch mastar cylindear

4. Sealar

Post-installation O

® Clutch Fhid Supplying

# Chuich Line Bleeding (Refer to P.21-3)

e Clich Pedal Adjustment (Fefer o P.21-2)

13 Nm

Clutch master cylinder remowval
steps

5. Clulch pipe connection

8. Clutch release cylinder

Clutch line removal steps

7. Clutch pipe

B. Hose clip
8, Clutch hose



21-6 CLUTCH - Clutch Control

DISASSEMBLY AND REASSEMBLY
CLUTCH MASTER CYLINDER

Cautlon
Do not disassemble piston assembly.

4

= -

\

o> O |
CERTO0A

r Clutch fluld: | e

| Piston repair kit Brake fluid DOT3 or DOT4 | | Grease: Rubber grease
Daassembly stepa
1. Piston stopper ring 5. Reservoir band

A 2. Push rod assambly 6. Reservaolr tank
3. Piston assambly 7. Clutch master cylinder body

4, Reservoir cap

INSTALLATION SERVICE POINT
A4 PUSH ROD ASSEMBLY INSTALLATION

Set the length of the push rod assembly to the shown
jm dimension to make the adjustment of cluich pedal easier.

121 mm

HAI0004

"

"‘ i" l" i
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CONTENTS
LUBRICANT .....ccccivverannnnrnsnnsnannnns 2 Transmission Oil Replacement ................ 3 l
SPECIAL TOOLS ........coivivcnnanrnnnnans 2 TRANSMISSION CONTROL* ............... . 4
Shift Lever Assambly . ........co0oiinnnnnnia, B
ON-VEHICLE SERVICE ........covnvinvnnans 3
Transmiasion il Chack .. ... coetiiiiinns a TRANSMISSION ASSEMBLY ................ 7

WARMING REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICULES

WARMNING
(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal |
Injury or death 1o service personnel (from insdverient firing of tha alr bag) or to driver and passenger (Irom rendering

the SRS inoperative).
(2} Sarvics or maintenancs of any SRS componsnt or SR5-related componant must be performed only at an suthorized | '

MITSUBISHI dealer.

(3) MITSUBISHI dealer parsonnel must thoroughly review this manual, and sspeaclally ks GROUP 52B — Supplamantal l
Restraint 5ystem (5R5) before beginning any senvice or mHntnnlnu-nflnf component of the SRS or any SRS-related |
companent, [

HOTE
;l The SRS includes the lellowing components: SRAS-ECU, SRS waming lamp, air bag module, clack spring and inferconnecting
| wiring. Other SAS-relalad companenis {that may hawe to ba removed installad in connection with SRS sarvice or maintanance) are |
| |n|:||n:'.aJ:e-d in the 13!:-'!3 of mﬂanbﬁ by an astensk (7). J

L S




22-2 MANUAL TRANSMISSION — Lubricant/Special Tools

LUBRICANT

Itam

Specified lubricant

Quantity €

Transmission oll

Hypaoid gear oll SAE 75W - 90 or 75W - 85W | 2.2

conforming to AP GL-4

SPECIAL TOOLS

EROMS]

Toal Mumber MName Lise
MBSa0TET End yoke holdar Fixing the hub
MBS30635 or Stearing linkage Tie rod end and lower arm disconnaction
MB291113 puller
B
GENEFTAL Engine iftar Supporting the engine assembly dur
%EEIEE | ramoval and installation of the tl'ar:s%isshnng
| MZ203827
EEanald
Q MBS916802 Foot assambily
é =D
MB991453 Engine hanger

A BN ES B

AN

LN L LR L L AL Ll Lt £



MANUAL TRANSMISSION — On-vehicle Service 22-3

ON-VEHICLE SERVICE

TRANSMISSION OIL CHECK

Flller plug hols (1) Remove the oil filler plug.

{2) Qil level should be at the lower portion of the filler plug
hiode.

{3) Check that the transmission oil is not noticeably dirty,
and that it has a suitable viscosity.

{(4) Tighten the filler plug to the specified torque.

Transmission oil

TRANSMISSION OIL REPLACEMENT

(1) Remove the drain pleg to drain oil.

(2) Tighten the drain plug to the specified torque.

(3) Remove the filler plug and fill with specified oil tili the
level comes to the lower portion of filler plug hole.

Transmission oll

Specified oll:
Hypold gear oil SAE 75W - 80 or 75W - BSW
conforming to API GL-4

Wb Wb bW Wbl byl

Quantity: 2.2 {
{4) Tighten the filler plug to the specified torque.
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MANUAL TRANSMISSION - Transmission Control

TRANSMISSION CONTROL
REMOVAL AND INSTALLATION

Pre-remaoval and Post-installation Operation

Air Cleanar Assambly Removal and Installation
Fhoor Console Box Removal and Installation (Reler
o GROUP 52A.)

Be careful net 10 subl

ca n subject the SR3-ECU to an
shocks during removal and Installation of m’r
shift cable and select cable assembily.

Shift cable and select cable

assembly removal steps

. Split pin

. Select cable connection
{fg:lmenger compariment side)

P

Shift cable connection
(passenger compartment side)

Snap pin

Select cable connection

{Transmission side)

. Shift cable connection

(Transmission sica)

. Shift cable and select cable
assembly

A

A
Ay
»Ad

M N e Aw o

Shift lever assembly removal steps
1. Spiit pin
A« 2 Select cable conpection
ssanger compartment side
4, E‘?I?p ° oY, )
4, Shift cable connection
ISSENger compartmant side)
8, Shift lever assembly
10, Distance piece
11. Bushing

1'-

A L) A LA LR A M

L LUV LY LISL UYL L
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MANUAL TRANSMISSION - Transmission Control 22-5

INSTALLATION SERVICE POINTS

A4 SHIFT CABLE AND SELECT CABLE ASSEMBLY/
SHIFT CABLE CONNECTION/SELECT CABLE
CONNECTION

(1) Set the transmission side shift lever and the passenger
compartment side shift levar to the neutral position.

(2) For the transmission side, face the white and yellow paint
marks on the shift and select cable ends to the snap
pins, and install the cables.

(3) For the passenger compartment side, face the flange
surface of the resin bushing on the select cable end to
the split pin, and install the cable,

(4) Move the shift lever to all positions and check that the
oparation is smooth.



22-6 MANUAL TRANSMISSION - Transmission Control

SHIFT LEVER ASSEMBLY
DISASSEMBLY AND REASSEMBLY

Disassambly steps

1. Bell crank shaft 7. Bhift lever ball sheat

2. Crank &. Shift lever sub assembly
3. Bushing 8. Shift lever bushing

4, Torgion spring 10, Shift lever control ratainer
5. Spring stopper 11. Bracket assambly

6. Cushion 12, Cable bracket

'h

"u

1
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MANUAL TRANSMISSION - Transmission Assembly 22-7

TRANSMISSION ASSEMBLY

REMOVAL AND INSTALLATION

Caution
*! Indicates parts which should be temporarily tightened, and then fully tightened with the vehicle
on the ground In the unladen condition,

Pre-removal Operation Post-installation Operation

Transmission DIl Draining (Reler o P.22-3) - ime Cover Installation (Refer to GROUE 114
Under Cover Removal - Timing Belt.)

Battery and Battery Tray Removal Air Cleanar Assambly Installation
Alr Cleaner Assembly owval

Front Exhaust Pipe Removal (Rofer o GROUF 18.)
Engine Cowvar oval (Refer to GROUF 11A -
Timing Badt)

Transmission O Supplying [Fefer o P.22-3,
Front Exhaust Pipe insiatation (Refer fo GROUP
Sk Lever Operation Check

Speadometer Operation Chack

g
|

A0 RO00H
Removal steps
1. Shift and select cable conmection 5. Transmission assambly upper part
2. Backup lamp switch connactor coupling bolts
4. Vehicle & S8Ns0or connecior +Bp- 6. Transmission mount bracket
A 4. Clutch release cylinder connection B« 7. Transmission mount stopper
+4Cp & Engine assambly supparting



22-8 MANUAL TRANSMISSION - Transmission Assembly

13

Lifting up of the wehicle

D p-Af B DOriva shaft nut <LH>

o 8, Stehifizer link connecton
10, Speed sensor clamp
11. Brake hosa clamp

12. Tie mod end connection
g 13, Lower arm ball joint connection

14, Drive shaft <LH= [Refer to GROUP
26.)

AFp

15,
16,
17.
18.
18.
20.

21.

&3 Nm ADGRODID

Drive shaft «<RH> connection
Starter motor

il filter cover

Ball housing cowver

Cantarmember assembly
Transmission aessembly lower part
coupling balis

Transmission assembly

L

I

3 [ L



MANUAL TRANSMISSION - Transmission Assembly 22-9

MBBZOTET

AR ]

o
Ball joint

ord
ri;ﬁr—:i"_ ] MES9DES or
o EI% MESS1113
Nut

Transmission
NGO DT

REMOVAL SERVICE POINTS
«Ap- CLUTCH RELEASE CYLINDER REMOVAL

Remove the clutch release cylinder without disconnecting
the oil line connection, and fix it on the vehicle body.

«4Bp TRANSMISSION MOUNT BRACKET REMOVAL

Jack up the transmission assembly gantly with a garage jack,
and then remove the transmission mount bracket,

+4Cp- ENGINE ASSEMBLY SUPPORTING

Set the special tool to the vehicle to support the engine
assembly.

«Dp- DRIVE SHAFT NUT <LH> REMOVAL

Caution
While the drive shaft nut is loosened, do not apply the
vehicle weight to the wheel bearing.

«Ep- TIE ROD END/LOWER ARM BALL JOINT
DISCONNECTION

Caution

1. Use the special tool to loosen the tie rod end mounting
nut. Only loosen the nut; do not remove it from the
ball joint.

2. Support the special tool with a cord, etc. not to let
it come off.

«Fp- DRIVE SHAFT <RH> DISCONNECTION

(1) Insert a pry bar between the transmission case and the
drive shaft as shown to remove the drive shaft.

NOTE
Hemove the drive shaft together with the hub and knuckla.

Caution
1. Always use a pry bar, or the TJ will be damaged.



22-10

MANUAL TRANSMISSION — Transmission Assembly

Bah

ATIMOTEA

Washar

AQInooDa

2. Do not insert the pry bar too deeply, otherwise
the oll seal may be damaged.

(2) Suspend the removed drive shaft with a wire so that
there are no sharp bends in any of the joints.

(3) Use a shop towel to cover the transmission case not
1o let forsign material get into i,

4GP TRANSMISSION ASSEMBLY REMOVAL

1. Support the transmission assembly with a transmission
jack.

2. Remove the transmission assembly lower part coupling
bolts, and lower the transmission assembly to remove.

Caution

Do not remove tha flywheel mounting bolt shown in
the illustration. i this boit Is removed, the flywheel
will become out of balance and damaged.

INSTALLATION SERVICE POINTS
p-AqDRIVE SHAFT NUT <LH> INSTALLATION

1. Install the drive shaft washer as shown in the iliustration.
2. Using the special tool, tighten the drive shaft nut to the
specified torgue.
Caution

Before the drive shaft nut Is tightened to the specified

torque, do not apply the vehicle weight to the wheel
bearing.

3. It the split pin is not aligned with the bolt pin hole, tighten
the nut further within 255 Nm. Then when the nearast
bolt pin hole is aligned, insert the split pin into the hole
and secure it

B TRANSMISSION MOUNT STOPPER INSTALLATION

Install the transmission mount stopper so that the arrow points
as show in the illustration.

" w L] LONNY LONE LU LU CONES LONED LN AR b
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| WARNING REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICULES

| WARNIMNG!

| (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 personnal (from inadvertant firing of the air bag) or to driver and passenger (from rendering
the SRS Inoperative).

{ [2) Service or malntenance of any SRE component or SAS-related component must be performed only at an authorized

MITSUBIEHI dealar.
(3 MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 528 — Supplemantal

Restraint System (SRS} before beginning any service or maintenance of any component of the SRS or any SRS-related
EOmpanant.

HOTE
Tha SRS includes the following components; SRS-ECU, SAS warning lamp, air bag module, clock spring, and interconnecting

wiring. Dther SRS-related componants (that may have to be removedfinstalled in connection with SRS service or maintenance) any
indicated in the tabla of contents by an astarisk (*).




Service Specifications’

23-2 AUTOMATIC TRANSMISSION — Lubricants/Special Tools

SERVICE SPECIFICATIONS

items Standard value
Iinput shaft speed sensor resistance (at 20°C) & 330 - 380
Cutput shaft spead sensor resistance (at 20°C) @ 330 — 380
Ol tamperature sensor ki at0°"; 16.7 —20.5
at 100°C 0.57 - 0.69
Resistance of damper clutch control solenoid valve coil (at 20°C) Q 27 -3.4
Resistance of Low-Reverse solencid valve coil (at 20%C) Q 27 =34
Reasistance of sacond sclenoid valve coll (at 20°C) 2 27-3.4
Resistance of underdrive sclencid valve coll (at 20°C) & 27T—-34
Resistance of overdrive solencid vaive coll (at 20°C) Q 27 -34
Resistance of reduction solencld valve coll {at 20°C) Q 27-34
Stall spaed rimin 2,100 — 2,600
LUBRICANTS
Itams Specified lubricant Cuantity £
Transmission fluld DA QUEEN ATF SP II, DIA QUEEN | 78
ATF SP II M or equivalent
SPECIAL TOOLS
Tool Mumber Mamea Liza
MBag1502 MUT-II sub Checking of the diagnosis code
assambly
| MDo28330 Oil pressure gawge | Measurement of oil pressuere
(including (2,842 kPa)
MO998331)
MDeoE332 Adapter
MDSoE268
ﬁ MCE38900 Adapter
gﬁ
=
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AUTOMATIC TRANSMISSION - Special Tools 23-3
Toal MNumber Name Usa
MBSS0TET End yoke holder | Fixing the hub i
MBE30635 ar Steering linkage Tie rod end and lower arm disconnection
MB231113 | puller
GEMERAL Engine kfter Supporting the engine assembly during
SERVICE removal and installation of the transmission
TOOL
MZ203827
Faoakak
Q ~ | mBasie0z Foot mﬂmhdl_:.r
—
MBS91453 Engine hanger Supporting the engine assembly during
assambly remaval and installation of the transmission

FEpid 5}




23-4 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

TROUBLESHOOTING <A/T>
STANDARD FLOW OF DIAGNOSIS TROUBLESHOOTING

| Gathering Information from custom. |
o,

MG

i
| Check automatic transmission fuid

i

oK

Raplece sviomatle  transm
ey = Iuhnn_

| Check Irnub-li_.-wnm

Cammunicasion with

- How 1o Uiass
apection Sarvice Polnis.)

ngin- For Trouble

Symptoma (Refer fo P23-25,)

== MUT-Il nod passiole
Read the diagnosis code [GROUP 00 | I
btk e *Ilwnﬁmpmn-duuuu.1|n

Diagnosis Mo ciagnosis code displeyad
displayed 1

Erass the disgnosls cods (GROUP | AT-ECU.

00 = How to s Troukl ok [ Replece ----———l

spection Service Paints)

[ Check sroutie symptoms. |

—

MG

L

Carry out tha sssantial sarvice
[Fafer 1o P23-45,)

:

immmrump

| Abnormality axists (no diagnasis code)

]

Abnormalfty exdsts
[agnosis code
prasent)

Mo apnommalty g

ij-muhmmimum

disgnosls codes which

Diagnaosis Mo diagnosis

*—" coce csplayed | oo0e dsplayes

DIAGHOSIS CODES
Mefer to P.23.12)

To INSPECTION CHART FOR

TROUBLE SYMPTOMS

To INSPECTION GHART FOR |
(Refer to P.23-25,

I

T
[E-Ht:hfwuuu.

Fawnd

L

Mot found

MG
INTERMITTENT MALFUNCTION

(GROUP 00 = Points to Note for
Intarmittert MaHunctions.)

S

l

QK

| Complated B i

il E
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AUTOMATIC TRANSMISSION - Troubleshooting <A/T> 23-5

DIAGNOSIS FUNCTION

1. N range lamp

The N range lamp flashes at a frequency of approximately
1 Hz if there is an abnormality in any of the items in the
table below which are related to the AT system, Check
the diagnosis code output if the N range lamp is flashing
at a frequency of approximately 1 Hz.

M range lamp flashing items

Input shaft speed sensar
Cutput shaft speed sensor
Each solenoid valve

Out of phase at sach shift point
AT control relay system

Cautlon

it the N range lamp Is flashing at a frequency of
approximately 2 Hz (faster than at 1 Hz), it means that
the automatic transmission fluid temperature Is too high.
Stop the vehicle in a safe place and wait until the N range
lamp switches off.

2. Method of reading the diagnosis code

Use the MUT-II or the N range lamp to take a reading of
the diagnosis codes. (Refer to GROUP 00 - How to Uss
Troubleshooting/Inspaction Service Points.)




23-6 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>
ROAD TEST
No. | State prior o test | Testand operation | Judgement value Check itemn Diag- | Inspection itam i
and operation nosis | there is an
code | abnormality
| Na.
1 Ignition switch; Ignition switch Data list Mo, 54 . Control ralay 54 AT Control
OFF (1) ON (1) Battery voltage | relay
[mV]
2 :?nitiun switch: Selector lever Data list No, 81 Inhibitor switch | - Inhibitor switch
N position (1) P, (2) R, (3N, system
| Engine: Stopped | (1) P, (2) R, (41D
Selector lever (3N (&0 .
postion: P Selector lever Date fist Select switch | — Shift switch
position No.67 No.B6B Mo.68 | Upshift switch assambly
(1) D (ist gear) [13EEF OEE EEE | Downshitt system
(2) Select spot  yon on  OFF | switch
mede (15t 40N OFF ON
gear) Shift indicator lam
3} Upshi P
”hgﬂ*ﬂ!ﬂ“ (1) D and 1
selector lever lluminate
(2nd gear) | (2) Only 1
{4) Downshift and illuminates
hoid the i3) Only 2
salector laver @ grmmmma
i 4) Only 1
(15t gear) illuminates |
Accelarator padal | Data kst Mo. 11 Throtle posi- 11 | Throtile
{1) Released {1] 400 - 1,000 my| ton sansor 12 position sensor
(2) Half depressed | (2) Gradually rises| <Vehicles 14 systemn <\Ve-
(3) Depressed from (1) without TCL> hicles without
(3) 4500 - 5,000 Accelerator TCL>
m pedal position Accalerator
S8nsor pedal position
Viahicles with Sensor systam
;E:.I_} n <Vehicles with
TCL>
Brake pedal Data list Mo. 26 Stop lamp 26 Stop lamp switch
{1) Depressed {1} ON gwitch system
(2) Released 2] OFF
3 Ignition switch: Starting test with Starting should be | Starting - Starting
sT lever P or N range | possible possible ar impossible
Engine: Stopped impaossible
4 Warming up Dirive for 15 Data list Mo, 15 Oil temperatire | 15 Ol tamperaturs
minutes or more 80 | Gradually rises to sansar BENSOr Systam
that the automatic | 70 — 90°C { |
fluld temperature
becomes 70 -
0t C,

l"' A L 1\ 1\ |1h 1b

|
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T=> 23-7
Mo. | State prior o test | Test and operation | Judgement value Cheack item Diag- | Inspaction item if
and operation nosis | thare is an
code | abnormality
d m-
5 Engine: Idliing Brake pedal | Data list No. 26 Stop lamp 26 Stop lamp switch
Selector lever (Retest) (1) ON switch system
position: N {1} Depressed (28) OFF
(2) Relsased
AJC awitch Data list Mo. 65 Dual pressurne = Dieal prassura
(1) ON ;3 oM switch switch system
(2) OFF (2) OFF
Accelerator pedal | Data st Mo, 64 Idle positicn - Idle position
(1) RAslsased (1) ON switch switch system
(2) Hall depressed | [(2) OFF
Data list Ma. 21 Crank angle 2 Crank angle
g} BOO — 800 rpm | Sansor SeNsor system
radually rises
fram (1)
Drata list Mo, 58 Communication | 51 Serial
Data gs | With engina- cammunication
@ changes | Eou system
<Vehicles
without TCLs>
I Communication
; with TCL-ECL
<VWehicias with
TCL=
Selector lever Sheuld be no Malfunction - Engine stalling
position abnormal shifting when starting during shifting
(1) N —D shocks _ Shocks wh
() N—R Time lag should be changing from N
within 2 seconds oD and WQE
tima lag
= Shocks when
changing from N
to A and large
time lag
- Shocks when
changing from M
to DM to R and
large fime lag
Driving = Does not move
impossible forward
- Does not
rEverss
- Does not move
(forward or
rEvErse)




23-8 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>
Mo, | State prior 1o test | Test and operation | Judgement value Check item | Diag- | Inspection item if
and operation | hogs | there is an
code | abnormality
[ Selactor laver | Shift position and | Data list Mo. 63 Shift condition - -
position: Sport | vehicle speed (2) 1st, (3) 2nd,
mode | (1) Idiing in (4) 3rd, (5) 4th, (8)
1 position Sth |
(vehicle Data list No. 31 Low and reverse | 31 | Low and reverse
stopped) (2) 0 %, (3) 100 %, | Sclenoid valve solenoid valve
(2) Driving at ' saolenaid system
constant speed| (4} 100%, LR yst
- Peell (5 0%, B o% | vale) _
10 km/ in | DatalistMe. 32 | Underdrive 32 | Underdrive
1 position (2) 0%, (3)0%, | solencid valve solenaid valve
{3) Driving at (4) 0 %, (5) 0 %, . (UD scdencid systam
constant speed| (g) 100 % | valve)
of :
a0 km/h in Data list Mo, 33 | Second 33 Second solanaid
2 positicn (2)100 %, {3) 0%, | solenoid valve vahe sysiem
(4) Driving at (4) 100 %, (5) 100 | (2ND solenoid
50 km/h in %, (6) 0 % valve)
3 position Data istNo, 38 | Overdrive 34 | Overdrive
(5} Driving E"E 4l 12) 100 %, (3) 100 | Solenoid vaive solenaid valve
ﬁ"m"t PERC o, (4} 0 %, (5) 0 %, Egl:: solenoid system
50 kmh in | (B)0% ve)
4 position Data list No.35 Beduction 35 | Reduction
{(8) Driving atl o g%, (3)0 %, salenaid valve solenoid valve
g?nstant spead (4) 0 %, (5) 100 %, E:JED:IEnlanmd systam
e
70 kmh in | 100% _
5 position Data list No, 29 Wahicla spaed | Vehicle speed
iEach {1} 0 km/h SANSOT . SENS0r system
condition (5} 50 km/Mh |
hould ba - o
t S intained for| DEtA list No. 22 Input shaft | 22 | Input shaft speed
| 10 seconds of| (5) 1,500 — 1,700 | speed sensor Sensor system
' miare, ) rpm
Diata list Mo, 23 Qutput shaft 23 Output shaft
() 1,500 — 1,700 | speed sensor speed sansor
rpm systam
Data list No. 36 Damperciutch | 38 | Damper clutch
. 4) 0% ﬂl‘ml solenoid | 52 control solenaid
5 ro, 70 = 90| valve valve system
i ) ;pp (DCC solenold
f I
il Data list Mo, 52 RN b
| (4) Approx. i
100 — 300 rpm !
(5) Approx. '
0 - 10 rpm |

LRI T
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T> 23-9
State prior to test | Test and operation | Judgement value | Check item | Diag- | Inspection item if
and operation { nosis | there is an
cade | abnormality
| MNo. |
Use the MUT-II to | Monitor data list Far (1), (2) and (3), | Malfunction - Shocks and
siop the INWVECS- | Mo, 11, 23, and 83 | the reading should | when shifting running up
I function. with the MUT-II. be the same as the "o "0 4 - Al points
Selector lever (1) Accelerate o specified output ﬂﬂfmr,g poirts = _
position: D Sth gear at a| shaft spead and no - Some paoints
throttle abnormal shocks Does : _ No di |
positian should oceur. TS ﬁ:'“mm 8
sensor  ouput | For (4), (5), (6
(accelerator | ing should ocour spead sensor
opening angle | immediately systam
of 30 %), after the shifting 23 | Qutput shaft
(2) Gently aparation is made. spead sensor
I:IBGEIIEH‘EI:E m a !-!.I'ﬂm'l
standstill. _—
{(3) Accelerale fto Does nol shift 31 Low and ravarsa
5th gear at a from 15t to 2nd solenoid vahe
throtle or 2nd to 15t sysizm
33 Second
sensor output solencid valve
of 25 V system
(accelerator
opaning angle 4 1st gear ratio is
of 50%). nat specified
{4) While driving at ™y
o o 3 M
gear,  select
sport  mode, Does not shift 33 Second solenoid
shift down to from 2nd to 3rd vahe sysiam
4th geer. orddio2nd oy | Overdrive
(5) While driving at solenoid vaive
40 km/h in 4th systam
pear, ghift
down 1o 42 2nd gear rafio is
Jrd gaar. not specified
(8) While driving at rE—
30 km/h in 3rd _ bl - ;T};;;';L” =
[ear, ghift t
down to 2nd i Does not shift Y Low and reverse
gear. from 3rd 1o 4th solenold valve
(7) While driving at or 4th 1o 3rd system
20 km/ in 2nd 35 | Reduction
gaar, shift solencid valv
down o 1st i sy'sm ¢
s 43 3rd gear ratio is
| not specified
|
i 44 4th gear ratio is
| not specified
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

M.

State prior to test
and operation

Test and oparation

Judgement value

Check ltem

Diag-
nosis
Gode
M.

Inspaction tem if
there is an
abnormality

(7

Lisa the MLIT-II to
stop the INVECS-
1T fusrctiom,
Selector laver
pasition; D

Maonitor data st
Mo, 11, 23, and 63
with the MLUT-IL.
(1) Accelerate fo
Sth gear at a
thiroittie

position
sansor output
of 1.6Y
(accelerator
opening angle |
of 30 %).
Gantly
decelerale to a

(2

(3)

i
E%EE;%

{4)

(5)

For (1), (2) and {3),
the reading should
be the same as the
specified output
ghaft speed and no
abnormal shocks
ghould occur.

For (4), (3), (8)
and (7}, downshift-
ing should ocour
immediately

aftar the shifting
oparation is made.

| Does not ghift

from 4th 1o Sth
or 5th o 4th

32

i Underdrive

solanoid valve
system

33

Second solenaid
vahie systam

L

4th gear rafio is
not specified

45

Sth gear ratio s
not specified

Selector lever
position: N
(Camry cut on a
fiat and straight
road.)

Monitor data list

Mo, 22

and Mo, 23 with the

MLIT-11.

(1] Move selector
lever to
A ranpge, drive
at constant
speed of
10 km'h.

Tha ratia batween
data list Mo, 22 and
Mo. 23 should be
the same as the
gear ratic when

| reversing.

Daes not shift

EE |

Input shaft
speed sansor
gystem

Output shaft
Spead sensor
system

| Reverse gear

ratio is nat
spacified

'\



AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

23-11

SHIFT PATTERN
UPSHIFT PATTERN

Throtile opaning %

Thick Ene; Standard shift patiern

5

100 ]
2 3 3 a 4
50 - s
GEman
ranga
=5
Mewvameant
range
a | i L |
1,000 2,000 3,000 4,000 5,000 6,000 7,000
Output shaft speed r/min TFa1903
DOWNSHIFT PATTERN
Throttie opaning % Thick line: Standard shift pattern
100
12 2 5 3—y 4= g
2+3 |
movameant
range
3 +— 4
50 RO TEn
ran
ri 45
Mo amant
range
o e Y Y ] 1 1 i i
o 1,000 2,000 3,000 4,000 5,000 8,000 7,000
TFATGEA

Cutpaut shaft spaed rimin
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

INSPECTION CHART FOR DIAGNOSIS CODE

Code Diagnosis item Referance page
11 Throttle position sensor systam Short circuit 23-13
<Vehicles without TCL> — :
12 Accelerator pedal position sensar system | Open circult 2313
14 <Vehicies with TCL> Sensor maladustment | 23.13
15 Oil tarmperature sensor system Crpen circuit 23-13
21 | Crank angle sensor systam ) Open circuit 23-14
22 Input shaft speed sansor system Short circuitiopen circuit | 23-14
23 Output shaft speed sensor system Short circuit/open circuit | 23-15
26 Stop lamp switch system Short circuit 23-15
i Low and revarsa solenoid valve systam Short circuitopen circult | 23-18
32 Underdrive solencid valve system - Short circultfepen circult | 23-18
a3 Second solenoid valve system Shart urmt.n'npm circuit | 23-16 KR
34 Owverdrive sclencid valve system Short circuitiopen circuit | 23-18 )
35 Reduction solenold vaive system Short circuitiopen circult | 23-16 |
36 Damper controd clutch solenoid valve system | Shr.zur‘.r circultopen circult | 23-16
41 18t gear ratio does not meet the specification 2317
42 2st gear ratio does not mest the specification 23-18
43 3rd gear rafio does not meat the specification 2319
_4'4 4ih gear ratio does not meet the specification &3-20
45 Sth gear ratio does not meat the spa-:::ﬁuair:n 23-21
48 | Reverss gear ratio does not mest the ap;ﬁmﬂm | 23-22
&1 Abnormal communication with engine-ECL <Vehicles without TCLs 23-23
Abnormal communication with TCL-ECU <Vahicles with TCL>
&2 Damper contral clutch solenoid valve system Defective systam 24.18
54 | AT Confrol relay system Short cireult o earth/ | 23-23
open circuit
56 N range lamp system Shoart circuit to earth 23-24
71 Malfunction of AT-ECU 23-24

i A S |

U o T

11
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AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

23-13

INSPECTION PROCEDURES FOR DIAGNOSIS CODES

' Code No. 11, 12, 14
<Vehicles without TCL=,
sansor <Vehicles with TCL=>

Throttle position sensor system

accelerator pedal position

Probable cause

output is judpad 1o b 100 high Bnd

It the TFS of APS output wollage is 4.8 V' of highar whan the sngine |8 |ding, the

code Mo, 11 B output. if e TPS or

APS autput voltage Iz 0.2 % or kevar at imes other than when the engine i ding,
e autput s judged 1o be oo low and disgnosis code MNe. 12 is oulput. If Be TP
of AFS oufpul voltage is 0.2 'V of lower of iT il 18 1.2V or highar when the angine
is iding, tha TFS or APS adusiment is judged @ be ncormect and disgnosis oode

| - M:}:ﬂmdhﬂrdﬂipﬁhnm:ﬁhkﬂar
without TCLs

» MaMunction of the acceledaior pedal pesisan sansor
<\ehicles wan TCLs

* athynction of connacior

& Malunction of tha AT-ECL

Mo 14 8 output.

MG

Throtie posiion sensor check <\ehicles withoul TCL=
Apoeleratar pedal poshion sensor check<Vebicles with TCLs
(Fatar 1o GAOUF 134 — Dn-velicla Serdce.)

= Rsplace

1ﬂH

Check the following conneciors:
A0T <Vahides without TCL>, A-D8 <Vahicles with TCL=, B-30

- RRPAIF

OK
I

Harmaes chack

# Batwsan throftle position sansor and AT-ECL
Cvahicles without TCL»

* Betwesn accalerator pedal position sensor and AT-ECL
Cvahicies with TCLs

= Repair

lm:

| Chack the trouble sympioms.

|l‘E.~_4.| Fsplace the AT-ECU.

Code No. 15 Oil temperature sensor system

Probale cause

H ihe oll tamperatre sensor cutpud woltage is 28 WV or more even after drhdng for
10 minutes or mora (T Thea oF emperature does nol Incraasa), it is
is an apen circult in e oll temparature sensar and dingnesis coda No, 15 s outpt.

# Matundion of the ol tamperatune sensor
that theara

[ OF temparasure sensor check (Refer to F-23-53.)

- apisce

oK
1

Ll':_tﬂﬂnfduhum:#ﬁﬂ-ﬂl

]Lh FRepalr

MG

m———

——= Rapalr

| Chack the frouble sympicms.

|m_.§;=.qﬂu fhe AT-ECLL.
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

Code No. 21 Crank angle sensor system

Probable cause

if no oulput puise is detecisd from tha crank angle sensor for § seconds of Mo
whils driving &l 25 kmyh or mare, it is judged that there is an open dreult in the
crar angle senscr and dagnosis code Mo 21 is outpor.

®  Mafuncion of e crank angla sensor
# MMafuncSon of cannacior
= Maifunciion of the AT-ECU

MG
[mmmhﬂnﬂ connectors; A-81, B-30 = RAapalr
Ok
L NG
Harmass chack — . = Aapalr
® Batwoen crank angle sensor and AT-EGL {
QK
MG
Crank angle sansar syshem chedk - ————== Raplace
(Pefar fo GACUP 134 — Troublashaoting.)
s NG
| Ghack the troutie sympioms. |—-——l-| Repliace the AT-ECL,

Code No. 22 Input shaft speed sensor system

Probable cause

If mo output pulse & debecied fom the input shalt speed sensor for 1 Second of
msare whils driving in 3nd or 41 gear at a speed of 30 km'h or more, there & judged
o be an epen circult or short-circull @A the inglt shafl speed senser and dagnosis

LR N N

Matunction of the input shaft spesd sensor
Mathndlion of the underdive cluch retainer
katundtion of connacior
Mattunction of AT-ECU

code Mo, 22 is catput, If disgnosis code Ma, 22 i outpul four imes, the transméssicn
iz lnckad Into Srd gear ([ range) or 2rd gesr (downakifing in apart mode) as afal-safs
maasure, and the W rangs lamg flashes &l a treguency of 1 Hz,
% Refer 1o the Transmission Workshop Manual.
WG MG
Maasurs al thé inp ul shall &pead sarEor Chack tha connaciom: F——= Rapair
connector &-73 &-73, B-30, B-38, B-43, B-44
@ [Dsconnest e conrdsclar  ard oK
rraasure & e hamess sida, ' MG
(1) Voltage  betwesn 3 and earth Chack the following hamess: ———— Rapair
i switch: DN} ® Between the inpul shaf speed
ﬁ?“: BTM“’““‘“; A sansor and the ignition switch
Voltage gt ® Betwoon the inpul shafl speed
{igrition switch: ON) sansat and AT-ECU
0K aporox. 5 W
(3) Continuity betwean 1 and earth o
Ok: Continuity NG
lm [ Check the trouble symploms. ———=| Replace the AT-ECU.
NG
hdaasure cutput wavedarm of the ingul m——qnmm-mmmmm.l
shalt speed sensar,
fusing an osciloscope) NG
* IE"'". ‘,I""] 2,000 rfmin fapprax. B0 [ Chesx the troutle sympsoms. e mﬁmmm *
* Tienamission: 3rd gear (Vollage) . mﬂ‘;’“ the underdrive chrich
OK: Conforms 1o the :
shown atpage 23-43 (nepae- '
tian progedure using a0 oscll-
lascope), Thare ls no nolse | |Ehrl:|t the troubda symploms.
in the outpul wavafarm. NG
3
o MG |Elrnlnu13 the cause af the noise.
| Check the wouble symptoms. ——— Replace the AT-ECL. |

A LINL LOL (BT CBY (Y (RN UL Y O 1

L Ll L
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

23-15

Code No. 23 Output shaft speed sensor system

Probable cause

If the cutput from e output shal spead sersor i continupusly S0% lawer tham the
wehicle speed for 1 second or more whie driving in 3rd or dth gear at a speed of
33 kmvh or mare, thane is judged io be &n open creult or shorl-drou i the oo
shaft spead sensor and .
H diagnosis coda Ma, 23 & oulpul four times, the fransmission | locked into 3
goar (D rangs) or 2nd gesr [downshifting in sport mode) as & lail-sale measurs,
and e N rangs lamp Bashes at & fequancy of 1 He

code Mo, 23 B outms.

a

» Mathwmction of the oulput sha speed sensor
- Mﬂmmmmmﬁmmr

#; Rater to the Transmission Warkshop Manual.

Check the frouble symploms. || Raplace the AT-ECLU.

—_———

NG WG
Measure at B output shalt speed san- Check the lollowing conneciors; ————= Repalr
SOF cormesior fieT2. A-D2, B-30, B-36, B-43, B.44
'@ Disconnect the connecior and - oK
. measure &i e hamess side, i MG
| (1) Volinge betwesn 3 and sarth Check the foliowing hamess =% Rapair
(ignision wwitch: ON) s Between the oupul shaft speed
ﬂ]nm - m#; and earth Bltwu:n'g'rlw shall speed
L oufpLn
{hgritan ewitch: OM) sanenr and NTECL
OK: approe 5 W
13) Continuity betwean 1 and sarth 11:“': NG
= mﬂrm | Check the trouble symgtoms. |—————=| Rapiacs the AT-ECU.
y
MG
M gsure outpt wanedorm of tha oudput HMM&HW&MMMMH
anaft spead sensar,
‘ir EmTpL mmnll . NG T oreted &
: : e troubla toem  E——
[approw. 50 kmih) [ Check e » — & Bsplace e Fandber dehve gear ard
® Transmission: 3rd gear drvan gaar
(Vattage)
OK: Conbarms 10 the wawaiomm
Sonprooats e [Check the rouble symploms, |
loscope). Thers is no noles HG
in e puipul wansefom.
0K [ Eliminate the causs of the naise. |
L NG

Code No. 26 Stop lamp switch system

Probable cause

it the stop lamp swilsh s on dar 5 minuses o maona while diving, 0 s judped that
Hiere ig B Bhort circlst in the stop lamp switch and diagnosis code Mo, 26 1s oulpud. §

&  Malfunction ol the slop lamp seoh
& Matnction of connector
¢ Matunclion of the AT-ECU

[ Stop lamp switch chack Feter io GROUP m—&m%]}m—rmﬁm
QK
NG

[Check the following connectors: B.22, B-29, B-14, B-38

Repair

QK

Hamaess check
s Batwasn siop lamp m+b:l1_-'iﬂ AT-ECL

= FAppalr

Lcmu; e trouble sympioms,

'rﬁr.

|HE—4-| Replece the AT-ECU.



23-16 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

Code Mo. 31 Low and raeverse solenoid valve system

‘Code No. 32 Underdrive solenold valve system

Code No. 33 Second solenold valve system

Code Mo. 34 Overdrive solenoid valve system

Code No. 35 Reduction solenoid valve system

Probable causa

if thie resistancs vahse for a salenoid valee & too large or soo small,  ia judged
that thare is & shoet-cirouit or 8n cpen droult in the solencid valve and 1ha respecive
diagnosis code is cutpul. The trangmission s locked inta drd pear &2 afal-sa‘e measure,
and tha M range lamp flashes at a freguency of 1 Hz

& Malfunction of solenaid valwe
& Malfunction of conmedchar
& Malfurction of the AT-ECU

s MG
| Salencid vaive check (Raefer fo P.23-584) —————= R=place
| OK
MG
[ Check the following connectors: 428, 5-28, 8-31 f—————= Rapair
j‘|:|+c
s M3
Harress chacs l_——- Fapair
= Getween Bolencd valve !lﬂ AT-ECU
|
‘DH
[Repiace the aclenod valve |
J NG
| Gheck the woubla symgtoms. ]—'|H*F‘#“-"-'TE'5U- |

Code No. 38, 52 Damper clutch control solenold valve
system '

| Probable cause

W the resistancs value for the damper eluich cantrel solencid valve i 1o large or
oo amall, | i judged that there is & shon-cireu® or an open circuil in the dampar
diutch sartrol sclancid vake and diagnosis code Mo, 38 is outpul B The drive duty
rale for the damper clutch conrod salencid vabae is 180 % for & continuous paricd
af 4 ascends of more, it s judged that there is an abnormality in the damper cluich
conirol system Bnd diagncsis coce No. 52 is ouput. When diagnosis code Na. 36
I5 ouipt, the Tansmssson s ocked inta 3rd gear as a fall-safe measurs, ard the
M rangs lamp flashes at 8 frequency of 1 Hz

| »  Mathunction of the damipar ciutch conirel solenoid vabhe

| & Malhunction of connactor
| & Mallunction af the AT-ECU

MG
[ Damper chich contral solencid vave check (Refer to P23-64.) | Replace
(o ]4
! e}
| Check the following conneciora: A-25, B-31 ——— = Repair
_IEI'I'.
MG
| Hamess chack Fapair
| » Batwean damper clutch eonfrel salenaid valve and AT-ECU
a4
1

[ Replace the damper dutch conrol solanald valve. |

* L LE]

| Chack the trouble symploms. |————=| Repiace the AT-ECU.

L L L

(L (Ol L UL UL U] UL LONL LENL L

¥



AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

Code No. 41 1st gear ratio does not meet the specification

Probable cause

¥ tha cutput from the outpul shalt spead sensor multiplied by the 181 gaar ratio is
nat #8 same &5 the output from the inpul shaft speed sensor after shifing to 154
code Mo, 41 |5 output. W d cooe Mo
l-siafe maasure,

MalfuncBon of the Inpul shaft speed sensor
Mafunction of the outpud shaft speed sensor
MalfurcBon of Me undargrive cluich retainer
Maffuncson of te low and reverse brake system
Malfunction of the undardrive duich ayeiem

23-17

Moise abad

LE R N NN NN

QEner
Malfuncon of e drect planately camier
Malfuncion of the reduciion brake sysiom

%*: Refer to the Transmission Workshop Manual.

MUT-II Seii-Ding code
Is the dagnosis code Mo, 22 cutput?

(Rater to F.23-14.)

Code Mo, 22 Input shaft speed sensor gystem check

1Nl:|

MIUT-I1 Gaif-Diag code
Is the diagnosis code Mo, 23 caiput?

Code Na.
[Reler 1o

F23-15)

&3 Outpud =hafl speed sensor system check

Mpasure cutput wavefodm froem The input shaf speed sersar. (using

an oacilloscopa)

® Disconnact the connactor .73 and measure wolage batwean
1 and 2 at e inpul shaf speed sansor.

L 2,000 pmin (apprax, 50 kmh)

L lenvar position: D (3rd gaar)

(vinttags)

OK: Awaveform such as the ane shown on P.23-43 (Irspeciion
Procatiuse Lisng an Oeclloscops) |5 output (lalshing
B 1.0V or more) and there s no nolsa appasring in
e wavedzim,

HE—-LW the input shaf speed sansor.

L

| Check the trouble symploms.

M
1 G

AT owvarhaul W

* FRaplace the urdendrive clutch retanaer.

L

Ok,

L

[ Ehack the Fouble symptoms.

NG

| Eliminate the couse of the noise.

1 and 2 ol the oulput shaft speed sansor,
& Enging: 2,000 remin (aoprox. 50 kmdh)
= Selechor lever position: D (3rd gear)
[VoRtage)
OK: Awavelarmsuch as the one shownon P.23-43

f {inspaction
Frocedure Lising an Oscilloscope) i output (Ralshing |

ig 1.0 % or more] and there s no noise appearing in
Me wavalom.

MHMnhmleﬂ:mm

| Chack the trouble symptams.

j,m

| AT overhaul %
 Replace e drect planatary camier

'

oK

)

[t:ummm- EYTPAamE,

MG

ol e
Uinderdrive duich system chack
Low and reverss brake sysiem check
Reduction brake system check

III?'

| Eliminate the cause of the noise,
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T=

Code Mo. 42 2nd gear ratio does not meet the specification | Probable cause

is not the same as the oulpul from the input
End gear has bean completed,

if the output fram the outpul shaf speed ssnsce muiplied by the 2nd gear ratio
shalt speed sensor abler shifing 1o
code Mo, 42 i output. | diagnosis code
Mo 42 ls cufput Tour fimes, e trarsmission s locked ino 3rd gear as & fail-safe
maasure, and o N range lamp Sashas at a fegquency of 1 Hz.

mmhuﬂmﬂuﬂww
Malfunction of he output shaft speed sensor
Matfunction o the underdrive duteh fataine:
Malfunction of he second brake system
Malfunction of the underdrhve clutch systam
Molse penarated

Mathunction af the drect planalesy cartier
Malfunction of the reduction brake system

L N I I ]

MUT-Il Sell-Diag code
Is tha disgnosis cods Mo, 22 autput?

*: Refer 1o the Transmisslon Workshop Manual,

Mo. 22 Input snatt & SENET Bystem check i
ta P.23-14.) proed e |

Measurs output waseform from tha input shaft speed sensar. fusing
an pacillossops)
» Disconnect e conmscior A-T1 and massure vollage betasen
1 and 2 a1 he Inpul 3haft spead senacy,
& Enginec 2,000 rmin (approx. 50 ko)
% Selactar lever positian: O (rd paar)
(viahagea}
QK Awavedorm such a8 e ons shown on F23-43( Inapection
Procedure Using an Oecllcacopsa) ls cutput (Natehing
Is 1.0 V' or more) and there & no nobia apoeanng in
e warvatom.

MG —
= Replace the input shaft spred sendor. ]

(4

Mpasurs output wevaform from the outpol Bhef speed Sensor

(uging an oscilloscope)

® [Deconnac he connesior 4-F2 and maasure voilags babwean
1 end 2 at the culput shafl spead sensor.

®  Engina: 2,000 r/min [apprax. 80 kmih)

®  Sehacior lever posionc O (rd gear)

{votage)

OK: Awaveiorm such asthe one shown on P.23-43 [inspaclion
Procedures Lising an Osdlloscope] is owutput (Salshing
1.0 W o mons) and there i8 ro noise apoearing in the
wavaloom.

QK

AT ovarbaul &

®  Undsrdrive ciich systam check
® Second brake system check

* HFagucion brake system check

Code

(Fratar

Code Mo. 23 Oulput shaft s '
o . peed genBol system check |

[ Chesk the frouble sympioms. |
1HG

AT overniaul 4

= Feplaca the undardrive clutch ratainer, |

T
| Check ihe Trouble symgtams, |
NG

]
|Elmﬂhmmhnmi“ |

MG
|« Raplace the ouiput shalt speed sensor, |

| Chack the trauble symptoms. |

[ Check the wouble sympioms. |

[ Eliminate the cause of the o, |

h KA §

L1
1Y

A KL LON) R AR RO MR R B

AL



. AUTOMATIC TRANSMISSION - Troubleshooting <A/T> 23-19

T Code No. 43 3rd gear ratio does not meet the specification | Probable cause
i the outpul from the owspud shaft speed sensor muSpBed by the 3rd ratic is | ® Matunction of the inpul shalt speed senser
nod the same as the ocutod from e inpul shal epeed sensor afer fo 3rd | & Maluncion of the oulpul shaft spoed sensor
- pear has been complated, dagnosis code Mo, 43 s output. H diagnosis code Mo, | & Mathunstion of the undardrve cuich resalnar
: 43 |8 oulput four times, the transmission is locked Ino 3rd gear as a tail-safe measwe, | & Malunction of the undarcrive dluich systam
and the W range lemp flashes 8t & freguency of 1 Hz, # Mafunction of the overdrive duich system
#®  Moise generaied
» Mafunction of the direct planately carrier
» Mafunction of the reduction brake sysiem
#: Refer to the Transmission Workshop Manual.
s
MUT-[| Self-Bing code s Code Mo, 22 Inpu? shal spead Ssnaci ByEtem cheok
I8 the disgnosis code Mo 22 output? | (Rafer to P.23-14.)
L -
MUT-[ Sali-Ding cods ol Code Moo 23 Dulpul shall speed senaor sysiem check
Is the diagnosis code Moo 23 cutput? | (Refer to P.23-15)
e "
MeasLire cutput wavetarm from Sie input shafl spasd sansar, [Lsing |——| Replace e Input shaft spead sensor.
T T T
. Wmmwrﬂmmnmwm 1 '
1 A gt spead sensor. Chsck e Irouble . |
« Engine: 2,000 rimin {spprax, 50 keyh) l AT o - j
#® Salector lever pasition: D (3rd gear) r
(Woltage)
DK:  Awsvalorm such ashe ans shawn on P23-43 (Inspection NT overhad % |
Procadure Using an Csclloscops) 15 output (fialshing & Replace the undardrive chiich retainer. J
5 1.0V or more) and there is no naise appearing in J.
- fhes wavelorm,
- oK [ Check the trouble symptoms. |
I_r-.lﬂ.
" [ Eliminats e cause of the noise. |

; NS :
mmmmmmmzm:mﬂm.—hLmhmmwlm- |
- [using an oscilloscops)

— L] wmmhmﬂmmmm L}
1 and 2 al ®e oulpul shah spsed Sensor _

» Engne: 2,000 omin (approe. 50 kmuh) | Check the trouble symploms J
—_— | ]h'-rlr pasition; O [3rd gear) "r”a
- Sﬁ Awavalorm such asthe ane shownon P.23-43 finspection AT ovarhaul %

Procedura Uising an Cwdiloscops) is outpart (falshing # Faplace fe direct planatary carer
— is 1.0 or more] and there i no nose appeanng in I
— the waveiorm, ¥
o | Chesi the trouble sympioms., |

- MG
- | AT overhaul & 1
- Undardrive chsich system chack [ Eliminate e cause of the nolse. |

YRR YRR TR TR TERAT

i
P
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AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

Code No. 44 4th gear ratic does not meet the specification

gear has baen completad, diagnoes
ard the N rangas lamp flashes af @ frequency of 1 Hz,

If the cutpud from the cutput shaft spesd sansor muliphad by the 46 gear ratic &5
not e same as the output fom Fe inpat shat speed senscr aftar shifing to 4h
I8 code No. 44 is output. if diagnosis code Mo,
“llﬂl.mlllw'll'ﬂﬂ.ﬂ“ﬁwmﬂmﬂmdim&'ﬂgnrm:fﬂ-lﬁ maasLUna,

Mafurction of e direct plansdely carriar
Maifurstion of fa direst cluich Sysiam

*: Refer to the Transmission Workshop Marual,

= Coda Mo, 22 nput shaft speed sensor systam check

{Aafer 10 P.23-14.)

Code Mo, 23 Culput shaft speed sensor system chock

[Refar bo P.23-15.)

s
| MUT-[1 Salt-Ding code
| l& the disgnosis code Mo, 22 output?
Ma
S— Yan
MUT-II Self-Diag code
s the diagrosis code Mo, 23 ouput?
No
L ' MG
Measure autput wavefarn fram the input shaft speed sensce, jusing s

an ceclloscops)
®  Disconnect the connaciar A-73 and measure voltage between
1 and 2 at Fis input shaft speed sansor.

& Engine: 2,000 rimin (appros. 50 kmyh)
- mhm]m pasiion: D {3nd gear) NG
OF: Awavelorm auch sz ihe one shown on P.E3-23( Inspection AST ovarhaid =
Pracedura Lising an Osclloscope) I8 oulput Mashing is | * FRepace the underdiva duich ratainer,
1.0V or morg) and $hers is no noise appaaning in he
wanvaform. | 1
Jc:u | CGheck the trouble symptams.
j‘ma
| Eliminate the cause of the naisa. ]
. MG
Maasure guiput wavelarm from the outpwd shaft spead sarsar, I—-—|Hlpliu the cutpul shaft speed sensor,

(using an osclcscope)

®= Disconned the connecior 4-72 and maaawre voltage between
1 and 2 & the output shaft speed senEor.

® Engine: 2,000 rmin (apprax, 50 kmy/h)

®  Selacior lever pasition: O (3rd gear)

Wottaga)

OF:  Awaveloem suchas the one shown on P.23-43Inspectian
Pracedise Using an Decillascope) is output (Raishing
is 1.0V or more) and thess i mo noise appearing In
the wavafarm.

jrﬂl{

ol
Creargrive clutch system check
Underdswe cutch sysiem check

-"gt

Direct cluich system check

| Feplace the npul shaflt speed sarsar,

|
1

| Check the troutle symgtams,

1

| Chesik the trouble symptoms.

NG

AT overhaul #&
& Feplace the drect planataly carmiar

Eﬁuk the rouble symploms.

I_HG

|Eli'ninqi1: the cause of fe noise

oy

Al
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AUTOMATIC TRANSMISSION

— Troubleshooting <A/T>

Code No. 45 5th gear ratio does not meet the specification | Probable cause

and tha M rangs lamp flashes at a teguency of 1 He

Iif the: ouiput from S output shaft speed sensor multipled by the 5 pear radio is
nod the sama as the output fom the input shal spead sensor aftar shifting o Sth
gear has been compheied, diagnosis code No. 45 g outpul I diagnosis code Mo
48 is output fowr times, the ransmission is aeed infe 3rd pear as a fall-safe measure,

gonerated
MaFuncSan of e
Mafuncson of e

2

direct planalely carrier
diract clich system

0 VO PR Y PO P PO R PR P VR R ¥ PR P PR P PO PR PR TR ¥ PR ¥ R ¥ PO 1 VO PO ¥ PR F PR P PR P

MUT-Il Seli-Disg code
= the diagnosis cote Mo, 22 ouput?

7 Rafar to the Transmission Workshop Manual,

L

L

MUT-I Sali-Ding code
Is the diagnosis code Mo. 23 output?

(Rafer to P.23-14.)

Code Mo, 22 Input shaft sposd sensce sysiem check

‘luu

Miasura cutput waform from sheinput shall speed sensor. (uging
an oscillosoope)
& [Disconrsc the conmeclor A-73 and maaswre voltage bateeen
1 and 2 8t e input shaft speed sensor
» Engine: 2,000 rmin (apprax. 50 ke
®  Saleciol ever positior: D (3rd geer)
[¥ottags)
O#:  Awsvaform suchas theone shoen on P23-43 (Inspaction |
Procedurs Using an Osclloscope) is cuipud (Rashing is
1.0 W o mare) and Sers i@ e Aoige appeanng In the
wavelom,

.f

oK

L

| using an oacilloscopa)

& Disconnact the conmachs &-T2 and maasurs voltage bateasn
1 and 2 &1 The ouloul shafl spead Bens.

& Enging: 2,000 rimin {approx. 50 kmhj

®  Selecior lever pasition: D (3rd gasr)

(Velage)

OM:  Awmarvnform suchas tha one shown cn PL23-43 (Inspection
Procedure Lising an Oscilascope) is outpul (Ralshing
is 1.0 V or more) and there is no noite appearing in
the waneform.

NG

NG

=] Aaplace the input shaft speed sensor

1

| Check the trouble symptams,

| NG
T

AT overhaul #

# Aeplace he underdrive cubch relsner.

'

e ——— e

| Check the trouble sympiome.

—

NG

1

| Elminate Ta cause of tha nolse.

]

[ Measure ouput wavedorm from the oulput shalt speed sensor. | REplace tha output shatt speed sensar.

t

| Ghack the trouble sympiome.

]

.

AT owarhaul %

& Fmplace the diect planedary carrer,

L

[ Eneck the rouble sympioms.

MG

L

| Etiminate the cause of the noise,




23-22 AUTOMATIC TRANSMISSION - Troubleshooting <A/T> -
Code No. 46 Reverse gear ratio does not meet the | Probable cause =
specification —
i the output from the culput shalt speed senscr multiplied by tha reverse gear ratio | ®  Malfunction of the input shaft spaed sensor
is not Se game as the outpat from the inpul shaft spead sensor afer shifting ic | ®  Maffunction of the cutput shaft speed sensor ;..
mwhummphhidiwllmm_ﬂmm.ﬂdlmﬁmd& & Matuncticn of the uhdardrive chesh retainar e
No. 45 i5 ouAput four imes, $he ransmission |5 locked info 3rd gear as & fai-sale | @ Malfunction of the low and reverse brake system
maasrs, and the M range [emp fashes at a fequancy of 1 Hz. : m;:rrh:ﬂmﬂmﬂm .

s Malfuncion of e drect planetary carier. il
&  Mafunction of e redietion brake sysiem
*: Refer to the Transmission Workshop Manual, B
MUT-il Balt-Diag code Code Mo, 22 Input shaft speed sensar sysiem chack |
l& fhe disgnosia code Mo, 22 outped? (Fafar to P.23-14.} | -
lrin —
MUT-I Sali-Disg code Code Mp. 23 Oulput shaflt spsed sensor syssem check | _
I5 the diagnosis code Mo, 23 output? [Retar to P.23-15.) L
] —
Maasure cutput wavelorm from the ingut shaft speed sensor. {using "FAsplace the input shaht saeed sensor. | .
an sacilloacopa) 1‘ -—
» [igconnact $hie connector A-TY and measura voltage babeoen —
1 and 2 &% the iroul shalt speed sensor. Chack tha trouble symgtams. 1
& Engine: 2,000 rimin (appros. 50 ki) | T ] -
® Salacior lever pasition: O (3nd gear) T —
ooy o AT overhad % —
OK:  Awavefonrmsuchasthe ane shown en F.23-43{inspecton |
Procedure Lising an Ceslloscope) s oulput (Ralshing # FAeplace the underdrive chuich retainer,
is 1,0 V or more) and there is no noise appearing in | i_
the wavefoem. L]
o | Check the trouble symptoms. |
‘ -NG -
' r
i | Eliminate the causs of the nose. i —_—
Measure output wavedorm from e culpet shaft speed sensor | Repiace the output shaft speed sansar. | -
{using an cecllosoopa) | —
. E'ia:mmummmmrh?zmmmummbﬂ-m} L
% and 2 a1 the oudpul shal spaad sensor, Check the rouble ] -
= Engine: 2,000 rimin {apprax, 50 ke E | sympoms | o
L Bmmﬁm:rpummn[ﬂrdm | 1HG —_—
OK:  Awavatorm such as theoans shownan P.23-43 {Inspectan | AT owerhaul | -
Procedure Lising an Mmi'nmﬂﬂmni # RAeplace the direct planetary carrer. -
i& 1.0 or moda) Thene i no noise appearing in the weke- | 1' —
T, [
Check the trouble sympbams. -
Ll:ln: | TG | -
AT avedimul
o Low and revarse brake system check | Ekminate e cause of tha nolse. __]
® FReverse cuich sysiem chack -
® Diract ciuich system check !‘_
-
-
—
-
-
-
r
-
-
-

LE



AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

23-23

<Vehicles without TCL>

<Vehicles with TCL>

Abnormal communication with TCL-ECU

Code No. 51 Abnormal communication with engine-ECU  Probable cause

L VO VIR VAN VRN PR VRN PRV VIS PR VRS PR Y VY VRN VS PR Y PO PR PR ¥ R PR VPR I PR

f nomal eommunication is nod possible for a continuous poriod of 1 sesand or mora
when e ignision swilch i at the DN pesition, the batiery
ard the sngine spead B 480 rimin or mare, dagnosis code Mo, 51 is outpul. Diagnoals
code Mo, 51 is also oulpul if the data being recaivad is abrarmal for 8 conlinuous
pawiod of 4 saconds under the same conditions,

vollage is 10 V or mans

s Malunciion of connector

¢ Mafuncionotthe engine-ECU <Vehideswihout ToLs
# Mafunciion of e TOL-ECU <\ehices wish TOL>

» Mafuncton of Se AT-ECL

Yiag FE]
MUT-I Sail-Diag coda = Check the lollowing connectors: ———= Fapair
| » s the disgnosis code Mo, 61 oulput? = B-28, B34
| =\ehicles without TGL= <Wehidles without TCL»
®  |lgthe diagnoss coda Mo, 74 owtpud ? & B-28 B-T1
| wehicles with TOLs <vahichas with TGL=
Mo rr.'ﬁ
| Check the trouble symplome. | Hemass check —— = Fspalr
NG & Batasan enging-ECU and AT-ECU
Betwatn TOLECU and AT-ECU
& L] . [
Hmlm‘.‘mlmmu <Wahicies <Vshicles with TCL>
'T'cﬂ“ the TCL-ECU =\ghicies with 0K,
- | Chedk the trouble symgtoms. |
L NG
| Chack the troubie sympioms, |
Raplace the engine-ECL,
L . <\ahices without TCLs

| Replace the AT-ECL.

Repiace he TOL-ECU.
<Vhicles with TCLs

| Ghack the woubse sympioms.

|m—-{nm the AT-ECU

Code No. 54 A/T control relay systam

Probable cause

if the AT control relay wolsge is ees than 7 W afler e igniion swiich has baen
themed 8, i is judpad that fere is an opan gicuit or a sher-grewt in the 87T coninal
relay earth and dagnesis code Moo 84 is output

Then the ransmission & locked nbo 3rd gear as A fal-sale measwrs, and the N
range |lamg flashes af & Feguensy of 1 HE

= Mafunction of the AT control ralay
& Mafuncfan of connectar
& Mafuncton of he AT-ECL

[ Check the AT cantral relay. (Fiefer 1o P23-53) |”ﬂ—- Rasplace
| Ok
L &
| Check the lollowing connectors: A-13, B.75, B-28, B-31 | ————= Repalr
rl.‘.ﬁl':
Harmagss check ——= RAopair
& Batwesn AT contred reley and body asrih
® Batwesn AT conbrol reley and banery
& Batwesn AT control reley and AT-ECL
| D¢
L NG e
| Chack the troubse symptoms. | ————=/ Replace me AT-ECL.




23-24 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

Code No. 56 N range lamp system

Probable causa

i the ¥ range signal is alf atter an N rangs lamp luminataon insruction (DN inssudion)
has boen given, # is judged that there is & shor-cirouil in tha N rarge amp sdarth
and dlagnosis code Mo. 55 s outpu,

| & Mafuncsion of the N range lamp buls
®  Malfuncian of sonnecion

Checs the M range lamp bulb

(Aefer i GROUF B2A - Inswumen Paned) i

aK
- MG
| Chack the following connectors: C-05, B-23, B-78 - Aepalr
OK
! NG

Hamess check e QAT
® Bebusan W rangs lamp buis snd AT-ECU
!'l:'l"!
| Chack tha troutle symploms. |”E—-| Repiace the AT-ECU.
Code No. 71 Malfunction of A/T-ECU Probale cause

as a fad-sale moasure.

Thesa is an abnormality in the AT-ECU, The transmission s locked nio 3rd gear

* Maliunctien of the AT-ECL

| Replace the AT-ECU,

INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble symptom Inspectian Reference
procadure Mo, | page
Communication with MUT-II is not possible 1 23-25
Driving impossible Starting impossible |2 23-26
Does not move forward 3 23-26
Does not reversa 4 £3-27
Doas not move (forward ar raverse) 5 | 23-27
Malfunetion when starting | Engine stalling when shifting 8 | 23-28
Shocks whan changing from N1o Dandlarge timelag | 7 23-28
Shocks when changing from Mo R andlarge timelag | 8 23-29
Shocks when changing from Mio D, Mto R and large | 8 - 23-30
tima lag
Malfunction when shifting | Shocks and running up 10 23-30
Displaced shifting points | All paints 1 | 23-31
Some paints 12 23-32
Does not shift Mo diagnosis codes 13 23-32
Malfunction while driving | Poor accaleration | 14 23-33
| Vibeation 15 23-33
Inhibitor switch ystam 16 23-34
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23-25

Trouble symptom

Inspaction
procedura Mo,

=

Rafarance
page

Shift switch assembly systam

LK

Idle position swilch system

18

23-35

Dual pressure gwitch sysiem

¥

19

23-35

Vehicle speed sensor system

20

23-36

INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS

INSPECTION PROCEDURE

1

Communication with MUT-II is not possible

Probable cause

i communication wilh the MUT-11 5 not possible, the causs s probably a defecthe
diagnosis ine or the AT-ECL s nat funciiani

re.

# affunchion of connector

- anuldhpmh-
@  Malfunciion of the AT-ECL

I8 communication with ather sysiems

paesible using 1ha MUT-II?

| Yok

| Chaslc ther diagnosis line with MUT-11,
and repalr if necessary,

Check the following connectors:

E_Humm e af the ATECU connescior
# Dmconmec] the connects?, and
measure &l e hamess sids.
® Winiags babwsan terminals Mo 11,

24 and sarth
OK: Batiery voRage

O

Mogsure ai the AT-ECU conneciors

B-24, B-31.

® [Esconmect the connechor  and
meagre af the hamass side,

# Confinuity batween teeminals Mas.
12, 13, 25 28 T2 and earth

OK: Cantinuity

J

Ok

E:

MG

Check the following connectors:
B-28, B-31. B-38, 8-11

= Pepalr

|
'ﬂﬂ

Hamass ok
* Between disgnosis connecior and

AT-ECL

Pﬁ

B-d0, G-44, B-78, C-D4

=4

L

Harness rapar
» Heteomn  powar
AT.ECU

supply  and

| Chepok the following conmecions:

B-29, B-:

Ok

L

Ham&ss fapair
# Betwasn AT-EGU and sarth

[ Check the toubls sympsams.

-lrhll:i-

[ Replace the AT-ECU,




23-26
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INSPECTION PROCEDURE 2

Starting impossible

Probable cause

Bﬂuﬂn-g ig nod possible when the selecior lever 18 in P ar W range.ln such cases,
the cause |8 probably a defectivs angine sysiem, torgue corverier or ail pump.

®  Malfunesan of tha angina
‘. Mﬁumnﬁn-w“gnMMH
& Malunction of e ail pump

Inhibitor switch system check
(Rafar to P.23-34, INSPECTION PROCEDURE 18)

NS
I

ITT::H

| Check the wansmission contral cable assembly,

Me |

lr':""

NG

Check the anging systam.
# Contral sysiem, ignifon system, fusl system, main engine

e — =

QK

Torque cornverer check
& Check for incomect installaBon (irsered at an angle, ate.) and
for damaged splines.

% Refer to the Transmission Workshop Manual,

Fapair, replace

Fepalr, replace

Aepalr, replace

Fiepair if poasibla. | the splinas are demaged and repai ]
possible, replace the orque comvertar mr,-_mpm‘ gt

I,
L

Fepalca e of pump assambly.
(Tha ol pump canmal be dicassembled )

SLEE S

INSPECTION PROCEDURE 3

Does not move (forward)

Probable cause

it the wabicle does not move forward when the selacior lever (8 shifted from N 1o
pra

O, sport mode 15t or spart mode 2nd while the angine & iding. the cause s
aonommal line pressure or a malunction of the underdrive clubch or vakes

Sbrormal line pressune

Malfunction of the underdive salencid vaive
Malfunciion of Be underdrve cutch
Malfunction of the vale bady

[N N

L ]8]

MUTII Actuator st
® No, 2 Linderdrive solansid valve
OK: Sound of aparation can be haard.

*: Refer to the Transmission Workshop Manual.

| Fisplace Me sclanaid vale, &

QK

Hycraulic pressure test [Rader o P.23-56

®  Mpasure the hydraulic pressure for each siemant whan inspar
micde 131,
Siandard value: Aefer to F.23-57

£

Undardrive clutch system chack &
® Ramave the Fansmisson assembly, vake body cover and vahes

body.

® Figtons should operste and pressure should be mantaned
when & is Blawn through the undardrive clutch od hole in tha
ranamission case.

L LU L L L C) L N CO) LA [

LB
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INSPECTION PROCEDURE 4

Does not reverse

Probable cause

i tha wahichs doss nal reverse when the ssiecior lever is shifled from M 1o R range
whils the angine is iding, the cause is probably Abnormal pressure in the reverse
iuich o low and reverss brake or a maluncion of the revenss cluich, low and revarss

brake of valve body.

Abnormal raverse cluich pressurs

Abnormal low and reverse brake pressure
Matunction of the ow and revenss solanoid vakea
Mathmclion of the reverse cluich
Malmiction of the low and reverss brake
Mathunction of the vahe body

OK: Scund of oparalon can be haard

—
[ Reptace the low and reverse sclanald vale. %

#: Refer to the Transmission Warkshop Manual.

Hydraubs pressune chack (Reber to P.25-58.)
& Massure the low and revarse brake preassune in A range.
Etandard velue: Refer to F.23-57.

J'r;'ﬂ-c
. MG
Hydraulic pressurs chedk [Fefer o F23-56.)
* Mpasure the raverss clubch pressure in B rangs.
Standard valus: Reter to FE3-57. |
QK
—

Vale body disassembly, deaning and reassembly &

*m:

HME;MW el | BRE reverss brake fyatam chack
b
» Remove the ransmission assembly, valva bady saver andvale

body.
& Pislons should operate and pressure should be mairmained

whan air is bioen through the revess duich ol hols and e |

low rewmrse brake of hole in the fransmission casa,

*® Pay parficulas afiention 10 lecsening of bolts, and 1o damage

and slippage of O-rings, valves and valve Dodies,
& I the damage cannat be repaired, replace the wahee body
BEASMDTY,

]

INSPECTION PROCEDURE 5

Does not move (forward or reverse)

If fhe vehicle dess nel mowe foreard of reverss when the |d;!E1n'Imr ts ghifted
10 any posiion whis the angine is iding, the causs |5 probably sbrammal line pressure,

of @ malunclion of the power train, ol pump or valve body.

» Maturcion of @& ol pumg
& Mafunction of the vahe body

O

- Reter to the Transmission Workshop Manual,

planatary camier, output shall and differential, efc

Hydraulc prossure check [Aeter 1o F23-56.) ""Ir—-—F-mtmm*
& baasure the Fydraulic pressurs for each skamend whan driving e Disassamble the transmission, check the condfion of the

in spor mods 18t gear, #nd gear and B orange.
Etandard value: Rafar to P.23-E7,

r—

NG

Feplacs tha ol pump assamily. &
(The oll pump cannci be disassembled.)

=] Wahve body disassembly, cleaning and reassembly

% Pay parficular atbention to loosening of bofts, and 1o damage
and slippage of C-rings, valves and valve bodies.

- Hmwwmw.mmhmm
asspambly.
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INSPECTION PROCEDURE &

Engine stalling when shifting . Probable cause

H the enging sialls whan the salector lever i shifled from Mt D or F range while | = Malfunction of the engine systam
e angine is iding. the causas is probably & malunction of tha anging system, camaer | & Mathunction of the dam par cluteh comral salenoid valva
ciuich solencid vatve, valwe body or Torque converter (damper clutch malfuncSion). | & Matfunction of the vahve body
]
I

Malfunction of the forgue cormarber (Maiuction af tha

damper chutch)
*. Refer to the Transmission Workshop Manual.
MG
Engira system chack —'* i FUBPAIT, FAPAECA
& Chedk the contrel systam, ignition syatem, fusl systam and
A Eysbam. L
4::!-:
| Replace the damper cutch cantral salancid vaive. |
1 NG
Valwe body disassembly, cearmng and reassambly & | Repaica the lorqua carvertar, i

& Pay parficular alanton to loosening of balls, and o damage
ard shppage of O-rings, valves and vahaa bodies.

& I the damage canncd b repaired, replace the valve body
assermbly.

INSPECTION PROCEDURE 7

Shocks when changing from N to D and large tima lag Probabla cause

H abnoemal shacks or a time lag of 2 secands of more ascul whan the selecior | o Abnommal undeedive cluich prassure

leear is shiftnd from M to O range whibs the enging i3 iding, the cause is probably | & Mafunction of the underdive solenald vabe
abnermal underdrive clutch pressuce or 8 maiunction of the undercrive duich, valve | & Malffunction of the underdrive dutch

body or idie posiion switch, Malfunction of fhe vahe bady

[ ]
® Malfurcion of tha idis posiSon switch

#: Refer o the Transmission Workshop Manual,

———r

MUT-TT Actustor test Hmmmw underdrive salencid vane % :

® Mo, 2 LUinderdrive solansid vah'e
OK: Sound of oparaion can be heard

rt:H Whan siarting
[When doas the shoce oecur? |——={ Shocks somasmes occur
| When shifing —Ha Yas
o MG
Hydrauiic pressure test (Fofer to P23-85) MUT-I1 Cate [iat i
® Measuse fe underdrive duich pressure when shifiing from & Mo, 84 |die positon switch I
M te O Ol Tumﬁummmuﬂmnﬂmammrpedﬂuum|
Standard valus: Refar to P23-57. - depressed from the fully closed positon. i
*I:IH oK 1HL‘-
Lindesdrive chich sysiem check ok & INSPECTION PROCEDURE 1B, |dle pasifion switch sysiem
® Remove fie fransmission assermbly, valve bty covar and vats check (Rafer to P.23-35.)
L FBIuﬁuhnLﬂdﬂpufmmﬂnmmuhﬂﬁdhﬂﬂmmm
whan air |5 blown throwgh the underdrve clutsh ail hols in tha I Vale body disassembly, cleaning and reassambly &
trnamipsion case. L ® Pay particular atantian %o lcosening of balts, and to damage
NG and slippage of C-rings, valves and vahve badies,
= i the damage cannel ba repaired, replace $he vahe body
Undardrive chich check W assemibhy.
& Check for buming of the facing, defecthve pislon seal fings
g imerfasanos at the retainer,
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INSPECTION PROCEDURE B8

Shocks when changing from N to R and large time lag Probable cause

i abnormal shodks or 8 fima lag of 2 ssconds of mora ocows whan e Eakacion
iesar ks shified from M to R range while the engine i iding, e cause is probably
abnormal reverss chubch pressiins of lw and reverse brake pressine, of & mafuncion
of Be reverse cufich, low Bnd reverss Drake, valve body of idie posiBion swiich,

Abnomnal low and
Maluncticn of tha

Y EEEREER

Abnornal reverse duich presoEs

reveres brake pressura

Malnclien of the low and reverse solencid vale

reverss cluich

Mathnclicn of the low and reverse brake
Matuncticn of tha vahm body
Matmncticn of the kdie posiSon switch

MUT-I| Actuaior test
& Mo, 1 Low and rewerss solenpid wahe

OK: Sound of operation can be heard.
+’::H

Whan does the shack coour?

L'Mm ghifing

[

-~ |

Hydraulc pressura iest (Reder 1o F23-56.)
» Mapsure the reverse clulch presaure in A range
Standard valee: Faler o FZI-57.

Whan
]—-.|5rndu somelimes ooour
R |

(w4

1

Hydreulic prassure 18st [Aeder 1o P23-58)
= Measure the low and reverse brake pressure in A range.
Sinndard velue: Refer o F.23-57.

||E

1DK

4 Rafer to the Transmission Workshop Manual,

F—Mﬂmhhﬂuﬂmﬂmﬂd“#
stariing

Ko

Yas

3

MUT-1l Dots Het

® Mo, &4 idis position ewiich
OK:  Tume fram on to off when the acoelerator pedal is slighthy
paprassed from he Bully dosed positon.

L JoK

|.HG'

check (Refer to P.23-35)

& |NSPECTION PROCEDURE 18, idie posiGion swiich sysiam

Rovarse duich systam and low revarse brake system check &
= [Femova theransmission assembly, vabae body Grver andvalve

by,

= PFigfors should cperate and pressufe chould be maniained
whan ar is blown Shrough e reverse cutch ol hola and low
and reverse Brake o hole in the fransmission case.
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INSPECTION PROCEDURE 9

Shocks when changing from N to D, N to R and large time | Probable cause
lag

if sbnarmal shodks or a tma lag of 2 seconcs of more oocour when tha sslectar | ®  Abnomal line pressure
lewvar is shifted fram M to D range and from M fe B rangs whils the engine | kdiing, | = Malfunction of the ol pump
the cause is probably abnormal Bng pressuré of & malunction of Be oll pump or | & Malunction of the vaive body

vae Doy,

*: Refer to the Transmission Workshop Manual.

WG
Hydraulic pressure best (Refer %o F.23-56.) = Afjus! M@ line pressure. (Rafer to P.23-63.) |
®  Measure the hydrauic pressune for aach alement when driving | NG

in sport mode 18 gesr. 2nd gesr and R range. |
Stenderd value: Refer io F.23-57. i

g oK i Wihan
Do LT — e S o e
' o e e e b
m"ﬁﬁ m Lo ﬁ:‘ﬁfmm.: | |__assemby,
INSPECTION PROCEDURE 10
Shocks and running up | Probable cause

it shocks ocour when driving die 1o upshiffing or downshifting and e ransmissicn | & Abnommal ling prassune

spead becomas higher than the angine spesd, the cauea ks probably abnormal ine | & Malfunction of each salenoid vahe

prassuma or a makhmction of @ sclenoid walve, oll pumg, vabee body o ol & brake | Malfunction of the ol pump
Malfunction of e valea body

of cudch. L
® Malfunction of aach brake or each clusch
4 Refer to the Transmission Workshop Manual,
MG .
MUT-II Actustor tast | Replace the solencid vahve. :
& Moo 1 Low and revensse solencid vahe
® Mo, 2 Underdrive salenoid vale
& Mo 3 Sapend esenald vale
® Mo, 4 Overdrive solenoid valive
& HKo, 5 Reducion solenold vakes
OK: Saund of operasion can be heard.
o NG
| Adjust the ne pressure. (Fiefer io P23-83) |m;rm:“ pump mmtw. :ﬂ“? -
o canrgt sassa !
1 MG
Ciuich and brake check 1
® Chack Tar bumi m:gmm detecive piston seal ri [ Vaive body dissssembly, dearing and reassambly %
-'h:llrrrwhrmwmal;m retal Ir:I ? r |- Pq'nlﬁalﬁﬂinﬂnnhmmnufmhnrdhwmma
o e ' and slippage of Corings, valves and wahve bodies.

» If me damage cannal ba repaked, replace ihe valve body |

assamaly

Al

4 H'

A L L) L) L

L

AL .'1‘ AL

A L LI UL LI L [
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INSPECTION PROCEDURE 11

All points (Displaced shifting points)

Probable cause

It &ll shift points are displaced while driving, the cause is probably 8 mafunction

of the outpul shaft speed sensor, TPSIAPS or of a solencid valee.

Maftunciion of the outpud shaft speed sensor
Mafuncion of the TPSAPS
Mafuncion of mach solenoid valve
sopormal line pressure
Mefunciion of the valve Dedy

Mafuncon of the AT-ECL

L

MIUT-11 Dk list
& Mo 23 Output shaft speed sensor
GOK: increases in proporfion b wehicle speed.

+: Refar to the Transmission Workshop Manual.

MG
Code Mo, 23, Oulpud shall spesd sensor aysiem chack [Reter
1o P23-18)
|
L MG
F_.|cuu-ru. 11, 12, 14, TPS/APS system check (Refer 1o P.23-13) |
MG

|

| Rplace the solencid valve. & |

'IHG

| Rapalce the AT-ECU.

-

35 Reduction solenoid vahwe duty %
Rafer o the table below.
'IEH{ NG -
, chaaning and *
| Adjus! ™ line pressure. (Rafer to P.E3-83) — - ':m:wmw mmﬂntﬂlnﬁmlm mumm
and slippaps of O-rngs, valas and vahe bodies.
# I e damage cannot be repaired, replace the valve Dody
BEsamaly. |
MNo. 31 Mo, 32 Mo, 33 Mo. 34 Mo, 35
Driving at constant speed in 1st gear 0% 0% 100 % 100 % 0%
Drriving &t constant speed in 2nd gear 100 % i 0% 100 % 0%
Driving &t constant speed in 3rd gear 00% |0% 100% | 0% 0%
Driving at constant speed in 4th gear 0% 0% 100 % 0% 100 %
Diriving af constant speead in 5th gear 0% 100 % 0% 0% 100 %
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INSPECTION PROCEDURE 12

Probable cause
®  Malfunction o tha vahe bady

Some points (Displaced shifting points)

T aoames of the shift points are displacedwhie diving, the causeis probably a matunction
of the vailve body, or A i relased to confrol and is nol an abnesmality.

*: Refer to the Transmission Workshop Manual,

NVECS-I1 CANCEL COMMAND |

* LUsgs the MUT-I o sicp the |
IMVECS-TI funcion, |
| Does standard shiffing occur narmallyT |L+ Does the problem ocour only whan the Lﬁ- Walue body disassembly, deaning and
Yes automaticirans missionfiusdiam peratune razssambly %
is 35°C or lower or 120°C or highar? #  Pay parficuler attention o loosening
Yoo ! ofbolts, andta dem age andsil ppage
i afQ-rngs, vahes and valve bodies

[ ¥ tho damage cannat be fepained,

I g |t i redated to contrel and | nol an ab-
replace te valve body assembly.

nesmality

INSPECTION PROCEDURE 13

No diagnosis codes (Does not shift) Probable cause

I shifting does nat cccur while driving and no diagnasis codes are , e cause

) = Maffunction af the inhibitor swites
is probably 8 matunction of the inhibior seéich, spon mode swadh, o NT-ECL,

® Malfunction of the sport made switch

*  Maifunction af the AT-ECU

7

& tha ransmission famain in 3rd
with selecior lever in pasilion

TR
=i

1‘!'!-1
mh&h‘lgmp:ildmhli

i

E:
o ‘fag

'k power being suppied o the

=E

Yag

| AT-ECU?

TP S

1 1M':I

| Porwer supply circuit cheok

® Fay parbicular atarfion b opan
creuits in the hamesses, poar
conmeciar cormections and open
ciroufts. i fuses.

* [ thare 5 a blown fuse, imestigate
wity & short-circuil hes accuersd and
than replace e fuse.

e
| MUT-1 Data list = ® INSPECTION PROCEDURE 18,
| ® Mo 61 InhibHor switch Inhibitar  saitoh  gystem  check,
OK: AT-ECU input signal and as- [Feder 1n P23-34.)
lectar lewer position should
match.
oK
: NG
| MUT-I1 Data list ——=| & [NSPECTION PROCEDURE 17,
| ® NousT shiff switch assembly select Shif} switch essembly sysiem check
| swiich (Refor to P.23-34.)

®  Mo.58 shift swich assamibily upshify

:

® MNofd shift  switch I-IHI'IHZH'&I'.

dowrmhift swsch

| Replace the AT-ECLU. |

LB LA LU LU LT U A AL A A R

LI\ L

AL

| L1 [

1 LT DT [T |

1l L
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INSPECTION PROCEDURE 14

Poor acceleration

Probable causa

a malunction of the engina system of of a brake o

¥ acoeleration is poor sven if downshifting oocurs while driving, e caiss is probably | @ Maliunction of tha engine system

= Maliunclion of the brake or chich

#: Rafer to the Transmission Workshop Manual,

Ergine s¢Elam chack

MG
= Fiaplace, repair

® Check the control systam, ignition system, hesi system and

L=

INSPECTION PROCEDURE 15

Vibration

Probable cause

Hibration noours whan driving & constant speed orwhen accelersting and deceleration
i o ranige, the causa is probably abnamal camper clutch pressure of & malfunction
of e onging system, dampar clutch control salenaid vabve, torgque conwarier or valve
ey,

Abmormal damper chuich pressurs

Malfuncion of the sngine System

Mafunction of the dampsar shitch corrrel salenohd vahe
Malfunction of the bonque cormeriar

Maifunciion of the valva body

% Refar to tha Transmission Workshop Manual,
MG

MUT-II Actustor teal
& No. 8 Damper dutch confrol solencid vabes
OK: Sound of oparafon can be heard

0K

| Does tha problam ooour even when the ofl tempsaratune sensor
cannerior & disconnechedT

Mo
1

Hydreulic pressure iest [Reler 10 P.23-58.)
» Maasure the damper duich pressuns,
Stardard walue: Ralar o PI3-57

*m:

[Replace the damper chutch contral saiencld valve. |
bl Engine system check
® Check tha control sysiem, igriSon sysiem, fuel system and
Fhain FyEiem, ]
NG - —
w= ‘“alve body dsassombly, cearing and resssembly &
- particular afientian 80 loosaning of bolts. and to damage:
:gﬂml:ﬂﬂ'f valves and vales bodies,
= H the damage cannot be repaired. replace the wabee body
asairinly.

| Fieplace the iorgue converier assembiy.
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INSPECTION PROCEDURE 16

Inhibitor switch system

Probable cause

mmhwmﬂlmﬁumﬂmﬂhMMMw igniticn Ewiich
o

Malfuncion of the inhiblicr swileh
Malfunction of the igniSan swich
Maltunclien of connecior
Matuncticn af the AT-ECU

MG
| Inhibites switch check {(Reterto B 23-48.) I—-— Replace

1':'.“(

]

Check the voitage of e Innibitar switeh

Check the following connectors:
A-Td4, B-38 B-43 B-g4

NG

® [Hesconmect ®e conneclor  and 0K
measwe g the harmess sde, E
OK: Baftery voitage . E:;mh*ﬂﬂﬂ hﬂ:l'lw waitch and
o - JE
ih;:ta'_l; foliowing connectors: ————= Rapair | Check the rouble symplonns, |
*nr-: o
— NG Ignition switch chack B
| Hamess check ——————= Aspal
# Betwesn mhibdor  swich  and d (Reler bo GROUPS4 - Igniticn Swiich. )
AT-ECU connectar
K
L NG
| Check the trouble symptoms | =| Repaios the AT-ECL, |
INSPECTION PROCEDURE 17
Shlllt switch assembly system Probable cause

L.

mm-mwﬂbm*famm:n al the inhibior swilch circuit, urihlm;.nml:qr
Gircui or a defective AT-E

- "

Matfunction of the inhilbilor swiich

Malfunction of the shift awiich assembly salect suiieh
Matunction of the shift switch assembly upshii switch
mlhl'ﬂnrﬂm of tha shiff geich asssmbly downshit
Mathumnction of connesier

Mafunction of the AT-ECU

NG

[ Inhibitar awitch chece (Refer to F23.49,)

Ok

{Rafer fo P.23-34.)

| Shift switch assembly check {Refer 1o P.23-67)

MGE
M Rapion

*m-:

| Check the foliowing connectors: B.57, 529

IME—- Rapalr

0K
1

Hamess check

Babwaen shift awiich assembly and AT-ECL

NG
= Fepalr

[—————=[# INSPECTION PROCEDURE 18, mmmqmmuﬂ

| Check the trouble sympioms.

MG
————={ Repiace the ATT-ECL,
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INSPECTION PROCEDURE 18

ldle position switch system

Probable cause

The cause is probably & deactive |de pasition swiich circult or a defective AT-ECL.

- MﬂmmHHMEBU

NG
= Replace e TPS or APS.

DK,
Todlowing nectora: - Repalr
Chscic thea oon e
A-07, B-30 <\ahicies wihewl TCL=, A-DB, B-30 <Vehicles with
TCL> ]
=1
1 NG
Harmegs check Repals
& Batween idip position swileh and AT-ECLI
" NG
| Check the frouble sympioms, |—---n-l-| Replace the AT-ECLU,
INSPECTION PROCEDURE 18
Dual pressure switch system Probable cause

The cawss i& probably 8 defactive dual pressurs switch circuit or a defective AT

L E N N ]

Maturction of the dual pressure swich
Mafynotion of comhacior
Matunction of AG system
MaFunztien of the AT-ECU

g
:
e
9
5
.
:

MG
gwiton chack (FRafer o —————= Faplace

L oK

'zi
R
Esgiigg.g
ki
'

B-31, A1

N

Check the lollowing conneciors: ————= Repair

QK

| Chack the trouble

symatoms. |

NG

[Check tha AC
| GROUP 58 - Tr

NG
systern. (Fafer o r'-"—"ﬂw-lr
cubashooting. )

]

i

[ Replace the AT-ECU. |
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INSPECTION PROCEDURE 20
Vehicle speed sensor systam Probable cause

The cause is probably a sefective vehicle speed sensor oreuf or a defective AT-ECUL

® Mathnction of the vehicle speed ssnsar
&  Mathunction of cannector
*  Mabunction of the AT-ECLI

L LE]
Check ha wehicle spaed senger. —— = Raplace
{Redar fo GACUP 54 — Combination Meters.}
oK
- L] — 1. NG MG
Measure at the vedicle speed senser connector A-10. =| Check the following ——— Repalr
® Disconmect he connesior, and meature al he harmess side, connacbors:
1. Vaolage betwean 1 and earth (lgnition swach; OM) 2. NG B-40, B-44, B-T7
OK: Battary volage o
2. ;h;_mabﬂ'-?;nva and earih {ignition sasich: OR) a hk‘.-:|
- * - " 1
3. Contirwity between 2 and e — | [ Check troubls sympiom.
OK: Cortinuity ;NE -
I Chack tha harmass wie Repair
Check_the following Repal £pee0 e4neor sncignton
Eonaciore.
- gwilch connecion.
A-OE, B-29 | =
I’ﬂl{ . J'
| Chack roudle sympeam.  Gheck the igniion switch. (Refer 1o GROUP 54 — ignition swich.) |
NG
] NG Check the following LI Repair
Check e hamess wire ————= Ragpailr .
batwasnihe AT-ECL and ikl el S
tha vahicls spead senscr l_m:
Ponnests i | Eneck trouble symolom. |
1 NG
| Raplace the AT-ECU. mmhtmum NG Repalr
betwnan the 4T-ECL and
1he vehicie speed sensor
cormecion.
oK

‘ | Replace the AT-ECL. |
Chack the hamess wire babwesn the vehicie speed sansar and

®he earth, and rapair [ nacessary.

L E L] i |
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T> 23-37
DATA LIST REFERENCE TABLE
Item No. | Check item Check requiremant Normal value
11 Throttle position sensor | Engine: Stopped Accelerator padal: 400 — 1,000 mV
<Mahicles without TCL> | Salactor lever Released
;ﬂ'“ﬁw position: P Accelerator pedal: Gradually rises from the
| Accelerator pedal: 4,500 - 5,000 mV
| Depressad
15 Qil temperature sensor | Warming up | Drive for 15 minutes or | Gradually rises to
i mara g0 that the TO-80°C
| automatic transmission
{ fluid tamparature
becomas 70 =80 *C.
21 Crank angle sensar Engine: diing | Accelerator pedal: 800 — 800 rpm
Salector lever | Released
pesition: P ;_Amliafm pedal: Gradually rises from the
| Halfly depressed above value
22 Input shaft speed Selector lever Driving at constant speed | 1,900 - 2,100 rpm
SBNEOF position; Sportmode | of 50 km/h in 3rd gear
23 Output shaft speed Salactor lever Drriving at constant spaed | 1,900 — 2,100 rpm
sensor position: Sport mode of B0 km/h in 3rd gear
26 Stop lamp switch Ignition switch: ON Brake pedal: Depressed | ON
Engine: Stopped Brake pedal: Released OFF
20 Vehicle spead sansor Salsctor levar Iding with 15t gear 0 km/h
position: Sport mode | (Vehicle stopped)
| Driving at constant spead | 50 km/h
' of 50 km/h in 3rd gear
31 Low and reverse Selector lever ' Driving at constant No. 31: 0 %, Mo, 32; 0
solenaid vahve duty % paosition: Sport mode | speed in 15t gear %6, Mo, 33 100 %,
Mo, 34; 100%, Mo, 35;
0%
az Underdrive solenold Driving at constant Mo. 31: 100 %, Mo, 32:
valve duty % spead in 2nd gear 0%, Mo, 33: 0%,
Mo, 34: 100%, Mo, 35:
0%
a3 Second solenold valve Drriving at constant No. 31: 100 %, Na. 32
duty % spead gear in 3rd gear 0 %, Mo. 33: 100 %,
Mo, 34; 0%, Mo. 35 0%
34 Owardrive solenoid valve Driviryg at constant Mo, 31: 0%, No. 32: 0
duty % spead gear in 4th gear %, Mo, 33: 100 %,
Ma. 34; 0B, Mo, 35;
10088
a5 Reduction solencid Driving at constant Mo, 31: 0%, Ho. 32
valve duty % speed in 5th gear 100 %, Mo, 33: 0 %,
Mo, 34: 0%, Mo, 35:
100%
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Item Mo, | Check itam Check requiremaent Mormal valus
36 Damper clutch control | Selector lever | Driving at 50 km/h in 3rd | 0 %
solenoid vahve duty % position: Sport mode | gear with acoalerator
releasad
- Driving at constant speed | Approx. 70 =50 %
| of 70 km/h in 3rd gear
52 Amount of damper ' Selector lever ‘I Driving at constant speed | Approx. 100 — 300 rpm
clutch siippage position: Sport mode | of 50 km/h in 3rd gear
| Driving at constant speed | Approx. O = 10 rpm
| of 70 km/h in 3rd gear
54 Contral relay output Ignition switch : OFF | Ignition switch: ON Battery voltage (m')
voltage
58 Intake manifold vacuurm | Selector lever ! M range with accelerator | Date changes
position: Sport mada | padal released —
| depressed,
61 Inhibitor switch Ignition switch: ON | Selector lever position; P | P
Engine: Stopped ' Selector lever position: A | R
| Selector lever position: N | N
| Selactor lever position: D | D
B3 Shift position Selector lever posi- | Driving at constant speed | 1st
tion: Sports mode | of 10 km/h in 1st gear
| Driving at constant speed | 2nd
| of 30 km/h In 2nd gear
Driving at constant speed | 3rd
of 50 km'h in 3rd gear
Driving at constant spead | 4th
of 50 kmyh in 41h gear
Driving at constant spaad | Sth
of 70 kmyh in Sth gear |
G4 Idle position switch | Engina: Idling Acceleraior pedal: I* ON
| Selector lever posi- | Released i
ticn: M 1
Accelerator padal: OFF
Halfly depressed
B5 Dual pressure switch Engine: Idling AT switch: ON ON
Selector lever posi-
tion: M AJC switch: OFF OFF

1L
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23-39

[tem Mo,

Chack item

Check requirement

] Marmal valua

67

Shift swifch assambly
salect swilch

Shift switch assembly
upshift switch

69

Shift switch assambly
downshift switch

Ignitiam switch: ON
Engine. Stopped

Selector lever position:
D

Data list No.67: OFF,
Data list No.68; OFF,
Data list No,63: OFF
Salactor lever operation;
Select sport mode

Data list No.B7: ON,
Data fist No.68: OFF,
Data list No.89: OFF

Selector lever oparation:
Upshift and hold the
selectaor laver

Data list No.67: ON,
Data list Mo.68: ON,
Data list No.89: OFF
Salector lever operation:
Downshift and hold the
salacior laver

Data list Mo, &87: DN,
Data list No.68: OFF,
Data list No.63: OM

ACTUATOR TEST JUDGEMENT VALUE

for 3 sacaonds.

tem Mo, | Check itam Test cantant Check requirement | Mormal value
1 Low reverse solencid valve | Drive the solencid | ignition switch: ON | The operation sound should
- valve spacified by Salactor lever be audible whan the sclanoid
2 Underdrive solencid valve | the MUT-I1 a1 50 % | position: P valve is driven.
3 Second solencid valve duty for 5 seconds. | Engine: 0 rfmin
Mo other solenoid Vehicle speed:
4 Crverdrive solenoid valve :"'n'::gf;;j”'d bes 0 km/h '
: (Vehicle stopped)
5 Reduction solenaid valve Throttle
6 Damper clutch control (Accelarator)
solencid valve opening voltage:
T 1t ind I IlFumi h indi e Shift indicator | illurmi
st indicator lamp uminate aach indi- switch: indicator lamp illumi-
catar lamp for three dle O nates.
g 3rd indicator lamp :L'{fuﬁ?m frarm
10 4ih indicator lamp
11 Sih indicator lamp
12 AT confrol relay Cantrol relay is OFF Data kst MNo. 54

(1) During test: 0 mV
(2} Mormal: Batery wollage
imV]

INVECS-II CANCEL COMMAND

Itemn Mo,

[term

Cantant

Remariks

14

INVECS-II

Stop the INVECS-II control and change gears
according o the standard =hift pattern,

Lise this function when carmying
out procedure 7 in the road
tests,
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CHECK AT A/T-ECU TERMINALS

0 1 ol T 1 nilp 1 1
IIE']-JEE'J:EII]IIrIE‘Il JIJ-E]]F]-I]!-H3'|3| 51| 52|53 |5d |55 |56 |67 |58 |59 |40 )6
O O A R R e e S e ‘"':‘.'E 52|63 |6e 65 |66 47 |42 |63 |70 | 71| 72
ARFAGII3
;I'Jnfmmal Check |tem Check requirement Standard value
o.
1 Underdrive solenaid valve Selector lever position: Spord mode (st gear) Battery voltage
Selector lever position; P Approw.T -9V
2 Solenoid valve power supply | Ignition switch: OFF oV
Ignition switch: ON Battery voltage
3 Salenaid valve power SUpply ignition switch: OFF oV
Ignition switch: ON Battery voltage
4 Shift indicator lamp (15t) Gear: 15t gear Battery voltage
Gear: Other than above oV '
5 Shift indicator lamp (3rd) Gear: 3rd gear Battary voltage
Gaar: Other than above o
hs_._ o E-I_'Im-;'ﬁ[:atl:ll‘ lamp (5th) Gear: 5th gear Battery voltage
Gear: Other than above oV N
10 AJC compressor load signal AC switch: OFF oV N
AT gwitch: OM Battary voltage
1 Power supply N Ignition switch: E!IFF o B
Ignition switch: ON Battery woltage
12 Earth Always oV
13 E:I:t-l: Always oV
14 Crverdrive animm valve Salector lever position: Sport mode (3rd gear) Baftery voltage
Salector laver position: P Approx, T—-9V
15 Damper clutch control a.r:llsrﬁﬂ Salector lever position: Sport mode (15t gear) Battery voltage
. Salactor levier position; Sport mode (50 kmihin4th | Other than
gaar) battery voltage

A LI L] §
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T> 23-41
Terminal | Check item Check requirement Standard value
Mo,
16 Sacond solenoid valve Selecior lever position: Sport mode (2nd gear) Eattary voltage
Selector laver position: P Approx. 7T -8V
17 Shift indicator lamp (2nd) Gear; 2nd gear Battery voltage
Gear; Othar than above 0w
18 Shift indicator lamp (4th) Gear: 4th gear Battary valtaga
Gear: Other than above ov
21 Engine-ECLU torgue reduction Ignition switch: ON [except during shifting) 4-5V
request signal
<Vighicles with TCL>
23 Diagnasis control - -
24 Powear supply lgniticn switch: OFF ov
Igrition switch: ON Battery woltage
25 Earth Always ov
26 Earth Always ov
| Imput shait spead SBnSor Magsure batwaan terminal Mo, 31 and Mo, 43 by | Refer io P.23-43,
an oscilloscope. Oscilloscope
Engire: 2,000 rimin inspaction
Selector lever position; Sport mode (3rd gear) procedure.
32 Cutput shaft speed sensor Measure between terminal Mo, 32 and Mo, 43 by | Refer to P.23-43,
an oscilloscope, Oscilloscope
Ergline: 2,000 rfmin inspaction
Selector lever position: Sport mode (3rd gear) procadure.
33 Crank angle sansor Engine; idiing 20=24V
36 Idile position switch Engine: Idiing oV
' Engine: Other than idiing 5V
a8 Back up powar suuply Always Batiery voltage
43 Sansor earth Always ov
44 Cil tempearature sansor ATF temperature: 25 °C ag-40V
ATF temperature: B0 *C 23-25V
45 Throttle position sensor (TPS) Accelerator padal: Released (Engine stopped) 05-10V
Accelergtor pedal position sansaor
(APS) Accelarator pedal: Depressad (Engine stopped) 45-50V
51 Raduction solanaid valve Selector lever positior: D [1st gear) Battary voltage
Salector lever position: D (5th gear) Approx, T-9V
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E-nlnal Check item Check requirement Standard value
53 Communication with engine-ECU | Engine: Idling Other than 0 V
<Vehicles without TCL> Selactor lever position: D
Communication with TCL-ECU
<\iehicles with TCL>
54 Communication with engine-ECU | Engine: Idling Other than 0V
<Vehicles without TCL> Selactior lever position: D
Communication with TCL-ECU
<Wehicles with TCL>
55 Inhibitor switch P Selactor lever position: P Battery voltage
Sedacior lever position: Oiher than abova oV
56 Inhibitor switch M Selector lever position: N Battery voltage
Selector lever position; Other than above ow
5T Select gwitch Selector lever position: Sport mode Battery voltage
Selector lever position: Other than abave ow
= Downshift switch Selacior lever: Downshift in sport mode, and hold | Battery voltage
tha salactor lever
Selactor lever: Other than above v
58 Stop lamp switch Erake pedal: Depressed Battery voltage
Brake pedal; Released ow
B2 Low and reverse solencid valve | Selacior lever position: Sport mode (15t gear) Battery voltage
Selector lever position: Sport mode (2nd gear) | Approx. 7-3V
B3 Diagnosis output Mormal (Mo diagnosis code output) 0 —= &Y flashing
66 Inhibitor switch R | Selector lever position: A Battery voltage
Selector lever position: Other than above av
BT ql-nlibitur gwitch D Selector lever position: D Battary mﬁaga_.
Salector lever position: Other than abova ov
&8 Upshift switch Selector lever: Upshift in sport mode, and hold the | Battery voltage
selector lever
Selector lever: Other than above ov
&4 Vehicle spead sensor When siopped ov
i Mave farward showly 0 — 5V fiashing
71 AT cantrol relay Ignition switch: OFF 1 ov
ignition switch: ON Battery voltage
72 Earth Ignition switch: OM oy
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OSCILLOSCOPE INSPECTION PROCEDURE
Check item | Check requirement Normal condition
(Wavetorm sample)
Crank angle sensor Salactor levar position: N Idling (Vehicle stopped) Wavalorm A
Input shaft speed Selector lever position: Sport Driving at constant speed of 50 | Wavelorm B
BBnsar mode kmh i 3rd gear
Output shaft
spaed sensor
Vehicke speed sensor
Low reversea ! Ignition switch: ON Force drive each solenoid valve | Wavelorm C
salancid valve Selector lever position; P (Actuator test)
; i Engine: O r/min
ﬂd;dnw solenaid Vinhicia & O krh
(Vahicle siopped)
Second salanoid Throtthe (Accelerator) opening
e angle: Lass than1
- Idle switch: ON
Owerdrive sclenold
vahe
Reduction salencide
valve
Damper clutch
cantral solenaid
valve
Waveform sample
Wavelorm A Wavatorm B Waedorm C
)
G0
P .J]
og°
(mal.,, (me), ()
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AUTOMATIC TRANSMISSION — Erronecus Operation Prevention Mechanisms

TROUBLESHOOTING <AUTOMATIC TRANSMISSION ERRONEOQOUS
OPERATION PREVENTION MECHANISM>

INSPECTION CHART FOR TROUBLE SYMPTOMS

Problem Inspection Referance page
Procedura No.

When the selector lever is moved fo R, the backup lamp lights up, but the | 1 23-44

buzrer does nol operate,

When the selecicr lever is moved to B, the backup lamp does not light up | 2 - 23-44 N

and neither does the buzzer operale.

INSPECTION CHART FOR TROUBLE SYMPTOMS
INSPECTION PROCEDURE 1

‘l “l I‘l I" I]i 1]1 AN L

When the selector lever Is

lights up, but the buzzer does not operate.

moved to R, the backup lamp

Probable cause

The input crcu® from the inhibitar switch 1o the BuzzenECU may be faulty ar the
buzzar-ECU may be defecive. Alsa the ignifion swilch npul crcuil may be defecthe.

= Mafunclion of the hamess o connecios
& Ma®unction of e buzzerECL

Measura af the unction block connactar
® Disconnact he connector  and

0K

N o Civeck the following connecor: B48 | > = Rapair

Check the hamess wire betwesn the |

ﬁfpn-um block and power supply,

measure al the namess side NG

Weltaps batweentarming Mo 12 and | Chedk rouble symptam.
| boty earth e
[ OK: Basiery vohage

O
i . 8]1
| Chack the following connector: B-4§ |~ Check ouble symptom, |
J'HE MG
! NG
Repair Check the hamess wire between fg = Repair

buzzer-ECL and the jundclion block. |
O

[Replace the bumerBcy. |

INSPECTION PROCEDURE 2

When the selector lever is

does not light up and neither does the buzzer operate.

moved to R, the backup lamp

Probable cause

The inhibitar switch drous or the igniti

on geiich input circull may be dedecive.

& Matinddion of the inhisilor switch
®  Mafunction of the fuse
® MalfuncSon of hamess or connecior

P.23-48 )

O

of A-T4.
® [Disomnect the conmachor  and
magsure al the hamass slda,
oltage between brminal Mo 8 and
body aarth
|__ QK: Batery waliage
™
Check the following connectors:
A-Td, B.36, B3
j‘ma
Repair

Maasure a1 the inhibilor switch cornmn. ==

K
4!-1 Chegl trouble symphom.

— —— . MG
Chack the inhibitor swilch (Refer s ——————= Ropair

NG MG
| CBEK tha Tollowing conmeciors: R —
AT, B-38 B-43, B-d4
1CIF.
HE

Aepair

Chack iroble wm.4|—.-

Chesl the harness wire babween the |

ignitian sethch and the inhibior switch
rapalr if necessany.

|HI3

Check te hamess wire betwsen e |
inhibéfar saitch and the buzzer-ECU.
repair if necassany.

l‘l I‘l
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AUTOMATIC TRANSMISSION — On-vehicle Service 23-45

a " JHOTl

TFA1334

ON-VEHICLE SERVICE

ESSENTIAL SERVICE
AUTOMATIC TRANSMISSION FLUID CHECK

Caution

When the transmission has been replaced or overhauled,
or driving has been carrled out under the severe condition,
the transmission fluld cooler line flushing should always
be carried out and also, the transmission fluid and oil
fiters (special filters for transmission only) should always
be replaced.

1. Drive the vehicke until the fluid temperature rises to the
normal temperatura (70-80°C).

2. Park the vehicle on a level surface.

3. Move the selector lever through all positions to fill the
torgue converter and the hydraulic circuits with fluid, and
then move the selector levar to the N position.

4. After wiping off any dirt around the oil level gauge, remove
the oil level gauge and check the condition of the fluid.

NOTE

If the fluid smells as If it is burning, it means that the
fluid has been contaminated by the paricles from the
bushes and friction materials, a transmission ovearhaul
and fiushing the cooler line may be necessary.

5. Check that the fluid level is at the HOT mark on the
oil level gauge. If the fluid level is lower than this, pour
i moare fluld until the level reaches the HOT mark.

Automatic transmission fluid:
Dia Queen ATF SP II, ATF SPIIM or equivalent

NOTE

If the fluid level is low, the oil pump will draw in air along
with the fiuid, which will cause bubbles to form inside
the hydraulic circuit. This will in turn cause the hydraulic
pressure to drop, which will result in late shifting and
slipping of the clulches and brakes.

If there is too much fluid, the gears can churn it up into
foam and cause the same conditions that can occur with
bowe fluid levels.

In either case, air bubbles can cause overheating and
oxidation of the fluid which can imterfere with normal valve,
clutch, and brake operation. Foaming can also result in
fiuid escaping from the transmission vent, in which case
it may be mistaken for a leak.

6. Securely inser the oil level gauge.
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AUTOMATIC TRANSMISSION FLUID REPLACEMENT

Cautlon

When the transmission has been replaced or overhauled,
the transmission fluid cooler line flushing should always
be carried out before installing the transmission fluid
cooler hose.

If you have a fluid changer, use this changer to replace the
fluid. If you do not have a fluid changer, replace the fiuid
tm,- the following procedure.
Disconnect the hose shown in the lllustration which
connects the transmission and the oil cooler (inside the
radiator).
2. Start the engine and lat the fluid drain out.

Running conditions: N range with engine idling

Caution

The engine should be stopped within one minute after
It is started. If the fluid has all drained out before
then, the engine should be stopped at that point.

Discharge volume: Approx. 3.5 {

3. Remove the drain plug from the bottom of the transmission
case to drain the fluid.

Discharge volume: Approx. 2.0 £

4. Replace the oil fiters. (Refer to P.23-48)
5. Install the drain plug via a new gasket, and tighten it
to the specified torque.

Tightening torque: 32 Nm
6. Pour the new fluid in through the oil filler tubea,
Adding volume: Approx. 55 §

Caution
Stop pouring if the full volume (5.5 £) of fluid cannot
be poured in.
7. Repeat the procedure in step 2.
NOTE

Drain the fluid from the cooler hose 7 € at least in steps
2 and 6. Then drain the fluid a little and check the fluid
for dirt.

It it has been contaminated, repeat the steps 6 and 7.

8. Pour the new fluld in through the oil filler tube.
Adding volume: Approx. 3.5 £
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AUTOMATIC TRANSMISSION — On-vehicle Service 23-47

9. Reconnect the hose which was disconnected in step 1
above, and firmly replace the oil level gauge.

10. Start the engine and run it at idle for 1 = 2 minutes.

11. Move the selector lever through all positions, and then
move it to the N position.

12, Check that the fiuid level is at the COLD mark on the
oil level gauge. If the level is lower than this, pour in
mare fluid.

13. Drive the vehicle until the fluid temperature rises to the
normal temperature (70 — 80°C), and then check the
fluid level again.

The fluid level must be at the HOT mark.

NOTE

The COLD level is for reference only; the HOT level should
be regarded as the standard level.

14, Firmly insert the ol level gauge into the oil filler tube.

AUTOMATIC TRANSMISSION FLUID COOLER LINE

FLUSHING

Cautlon

When the transmission has been replaced or overhauled,
or automatic transmission fluid is contaminated, the
transmission fluid cooler line flushing should always be
carried out.

1.

Disconnect the hose shown in the illustration which
connacts the transmission and the oil cooler (inside the
radiator).

Start the engine and let the fluid drain out.

Running conditions: N range with engine Idling

Caution

The engine should be stopped within one minute after
it is started. If the fluid has all drained out before
then, the engine should be stopped at that point.

Discharge volume: Approx. 3.5 £
Four the new fluid in through the oil filler tube.
Adding volume: Approx. 3.5 £

Caution
Stop pouring if the 3.5 { of fluld cannot be poured
in.

Repeat the procedura in step 2.

MNOTE

Dirain the fiuid from the cooler hosa 7 £ at least in step
2. Then drain the fluid a little and check the fluid for
dirt.

If it has bean contaminated, repeat the steps 3 and 4,
Follow the automatic transmission fluid replacemeant
procedura from the step 3.
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MEZS1610

TRALS XN

OIL FILTER REPLACEMENT

1. Use the special tool (MB991610) to remove the automatic
transmission oil filter,
2, Clean the filter bracket side mounting surfacs,

3. Apply a small amount of automatic transmission fluld 1o
the O-ring of the new oil filer,

4. Use the special tool (MB991610) to install the automatic
transmission ol filter.

NOTE
Tightening torque: 12 Nm

5. Check the guantity of the automatic transmission fluid,
(Refer to P.23-45))

THROTTLE FPOSITION SENSOR ADJUSTMENT
<Vehicles without TCL>

Refer to GROUP 13A - On-vehicle Service.

ACCELERATOR PEDAL POSITION SENSOR
ADJUSTMENT <Vehicles with TCL>

Refer to GROUP 13A - On-vehicle Sarvice,
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INHIBITOR SWITCH CONTINUITY CHECK

TFA1334

AGBRGD1E

ftems Terminal No.
12|3|a|5|6|7|8|9 |10

P _ O 0 | 010

R o0

N C —0 | C70

D O

NOTE

The inhibitor switch has seven positions, but four positions
indicated above are used.

INHIBITOR SWITCH AND CONTROL CABLE
ADJUSTMENT

1. Set the selector lever to the "N position,

2 Loosaen the control cable 1o manual control lever coupling
nut to free the cable and lever.

3. Set the manual control lever to the neutral position.
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CeRGOII

contred lever
Sectlon A-A
Hale in end

Manual canfral
Hola in lawer

flanga ™,
W 77—
/ switch body

175133
oooo3iae

4,

Locsen the inhibitor switch body mounting bolts and turn
the inhibitor swilch body so the hole in the end of the
manual control lever and the hole {cross section A-A
in the figure on the left) in the flange of the inhibitor
switch body flange are aligned.

Tighten the inhibitor switch body mounting bolts to the
specified torgue.

Caution

Be careful at this time that the position of the switch
body is not changed.

Gently pull the transmission control cable in the direction
of the armow, and then tighten the adjusting nut.
Check that the selector lever is in the “N” position.
Check that the manual control lever on the transmission
side operates and functions correctly corresponding to
each position of the salector lever.
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AUTOMATIC TRANSMISSION - On-vehicle Service 23-51

A/T CONTROL COMPONENT LOCATION

Name Symbol | Name Symbol
Accalerator position sensor <Vehicles with | C Ol tamperalure Sansor J
TCL= i
A.':F cantrol refay S T Qutput shaft speed sensor G
AT-ECU | 5 Select switch O
Crank angle E;snr A : Shift indicator lamp L
Diagnosis connector N - Solencid valve H

| Downshift switch P | Stop lamp switch M
Dual pressure switch F TCL-ECU R
Engine-ECLU u Throttle position sensor <Vehicles without | B

TCL=

\dle position switch D | Upshiswitch o a
Inhibitor switch I Wahicla spead sensor E
Input shaft speed sansor K
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TFA1342

TFaL34d

AT CONTROL COMPONENT CHECK
INPUT SHAFT SPEED SENSOR CHECK
1. Disconnect the inpul shaft speed sensor connector.

2. Measure the resistance betwean the terminals No.1 and
Mo.2 of the input shaft speed sensor-side connecior,

Standard value: 330 — 390 O (at 20°C)

3. Check that there is continuity between the terminals Mo.1
and Mo.3, and between the terminals No.2 and Mo.4 of
the input shaft speed sensor-side connector.

4, |f the input shaft speed sensor is faulty, replace it.

OUTPUT SHAFT SPEED SENSOR CHECK
1. Disconnect the output shaft speed sensor connector.

2. Measure the resistance between the terminals Mo.1 and
Mo.2 of the output shaft speed sensor-side connector,

Standard value: 330 — 390 O (at 20°C)

3. Check that there is continuity between the terminals No.1
and Mo.3, and between the terminals No.2 and No.4 of
the output shaft speed sensor-side connector.

4, If the output shaft speed sensor is faulty, replace it.

CRANK ANGLE SENSOR CHECK
Refer to GROUP 13A - Troubleshooting.

THROTTLE POSITION SENSOR CHECK
<Vehicles without TCL>

Refer to GROUF 13A - On-vehicle Saervice,

ACCELERATOR PEDAL POSITION SENSOR CHECK
<Vehicles with TCL>

Refer to GROUP 13A — On-vehicle Service.
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Ol tempaarature sensor

—e—e ATFA1345

TFA134E

OIL TEMPERATURE SENSOR CHECK
1. Remove the oil temperature sensor.

2. Measura the resistance between terminals MNo. 1 and
Mo, 2 of the oil temperature sensor connector,

Standard value:

Oil temperature ("C) Resistance (ki2)
i} 16.7-20.5
100 0.57-0.69

3. If the resistance is outside the standard valve, replace
the oil temperature sensofr.

INHIBITOR SWITCH CHECK

Refer to P.23A-45.

STOP LAMP SWITCH CHECK

Refer to GROUP 35A — Brake Pedal.
VEHICLE SPEED SENSOR CHECK

Refer to GROUP 54 — On-vehicle Service,
DUAL POSITION PRESSURE SWITCH CHECK
Refer to GROUP 55 — On-vahicle Service.
IDLE POSITION SWITCH CHECK

Refer to GROUP 13A — On-vehicla Sarvice.
SELECT SWITCH CHECK

Refar to P.23-67.

UPSHIFT SWITCH CHECK

Refer to P.23-67.

DOWNSHIFT SWITCH CHECK

Refer to P.23-67.

AT CONTROL RELAY CHECK
1. Remove the AT control relay.
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Use jumper wires to connect AT control relay terminal
2 to the battery () terminal and terminal 4 to the battery

{+) terminal.

Check the conlinuity betwseen terminal 1 and terminal
3 of the AT control ralay whan the jumper wires are

connected to and disconnected from the baftery.

Jumper wire Cantinuity between terminals Mo, 1
and Mo, 3

Connecied Continuity

Disconnectad Mo continuity

If thera is a problem, replace the AT control relay.

SOLENOID VALVE CHECK

1.
2. Disconnect the connectors of each solenoid valve.

3. Measure the resistance between terminals 1 and 2 of

4.

Remova the valve body cover,

each solenoid valve.
Standard value:

Mame

Resistance

Dampar clutch control solamoid vahe

Low and reverse solenoid valve

Second solenold vahe

Underdrive solancid valve

COwardrive solenoid vahe

Reduction solenoid valve

27-340
{at 20°C)

!
]

If the resistance is outside the standard value, replace

the solenoid vahlwe,
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TORQUE CONVERTER STALL TEST

Torgue This test measures the maximum angine speed whan the
Ravorse Underdrive comener salactor lever is at the D or R position and tha torque convertar
clutch  Low-reverss clich stalls to test the operation of the torque converter operation

and the holding performance of the clutches and brakes in
the transmission.
Caution

Do not let anybody stand in front of or behind the vehicle
while this test is being carried out.

1. Check the automatic transmission fluid level and

temperature and the engine coolant temperature.
® Fluid level: At the HOT mark on the oil level gauge

# Fluid temparature: 80 —~ 100°C
s Engine coolant temperature: B0 — 100°C

2. Check both rear wheels (left and right).

3. Pull the parking brake lever on, with the brake pedal
fully depressed.

4. Start the engine.

5. Move the selector lever to the D position, fully depress
the accelerator pedal and take a reading of the maximum

TFAL3E engine speed at this time,

Caution

{1) The throttle should not be left fully open for any
more than eight seconds.

{2) ¥ carrying out the stall test two or more times,
move the selector lever to the N position and run
the engine at 1,000 r/min to let the automatic
transmission fluid cool down befora carrying out
subsequent tests.

Standard value
Stall speed: 2,100 = 2,600 rimin

6. Move the selector lever to the R position and camry out
the same test again.

Standard value
Stall speed: 2,100 — 2,600 r/min

TORQUE CONVERTER STALL TEST JUDGEMENT
RESULTS

a. Stall speed is too high in both D and R ranges
® Low line pressure
* Low & reverse brake slippage
b. Stall speed is too high in D range only
¢ Underdrive clutch slippage
c. Stall speed is too high in R range only
s Reverse clutch slippage
* Reduction brake slippage
d. 5tall speed too low in both D and R ranges
& Malfunction of torque converter
¢ Insufficient enging output
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2.
3.

HYDRAULIC PRESSURE TEST
1.

Warm up the engine until the automatic transmission fluid
temperatura is B0 = 100°C.

Jack up the vehicle so that the wheels are free to turn.
Connact the special tools (2,942 kPa oil pressure gauge
[MD998330]) and adapter [MD998332, MDS98900,
MD298268 (for RED and DIR prassure)] to each pressure
discharge port.

MOTE

2ND: Second brake pressure port

UD: Underdrive clutch pressure port

LA: Low and reverse brake pressure pon
DR: Torgue converter pressure port

DA: Damper clutch apply pressure port
RV: Reverse clutch pressure port

OD: Overdrive clutch pressure port

RED: Reduction brake pressure port

DIR: Direct clutch pressure port

Measure the hydraulic pressure at each port under the
conditions given in the standard hydraulic pressure table,
and check that the measured values are within the
standard value ranges.

If a value is outside the standard range, comect the
problem while referring to the hydraulic pressure test
diagnosis table.
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AUTOMATIC TRANSMISSION — On-vehicle Service 23-57
STANDARD HYDRAULIC PRESSURE TEST
Meaasuremant condition Standard hydraulic pressure kPa
Selactor | Shift Engine | Under- | Reverse | Over- Direct Low and | Secend | Redue- | Torgue
bavvar position | spead drive eluteh dirive chAch revarsa | brake tion cofveriar
position {rimimn] ciuch presswe | clutch pressure | brake pressura | brake pressure
pressune prassune pressurs presmsUurne
P = 2,500 - - - - 310 - - 310 - 30 -
| 390 390 390
R Re- 2,500 |- 1,320 | - - 1,320 | - 1,320 - | 500-
varse 1,720 1,720 1,720 T00
N - 2,500 —~ - - - 30— - 310~ 30 -
330 300 340
n] st 2,500 1,0010- | - - - 1,010~ [ - 1,010— | 500 -
gear 1,050 1,080 1,080 To0
2nd 2,600 1,010= | = - - - 1,010- | 1,010~ | 500 -
Qear 1,050 1,080 1,050 700
ard 2,500 580 - = 580 - = = = 580 - 450 —
gear 680 650 650 B50
4th 2500 |seo- |- 580- | 580- |- - - | 450 -
gear 690 690 690 [ | 650
st | 2500 |- - 590 |580- |-  |580- |- 450 -
gaar | B30 G090 Lsgu 650
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Service

HYDRAULIC PRESSURE TEST DIAGNOSIS TABLE

Trouble symptom

Probable cause

All hydraulic pressures ara high.

Maltuncton of the regulator valve

All hydraulic pressures are low.

Malfunction of the oil pump

Clogged internal oil filter

Clogged external ol filter

Clogged oil cooler

Malfunction of the regulator vahwe

Malfunction of the relief vaive

Incorrect valve bady installation

Hydraulic pressure ks abnormal
in “R" range only.

Malfunction of the regulator valve

Hydraulic pressure is abnormal
in "3" or "4" range only.

Malfunction of the regulator valve

Malfunction of the switch vahe

Only underdrive hydraulic
pressure is abnomal,

| Mattunction of the oil seal K

Malfimction of the oil seal L

Malfunctlon of the ol seal M

Malfunction of the underdriva solanaid vahe

Malfunction of the underdrive pressure control vaive

MaMunction of check ball

Clogged orifice

Incorrect valve body installation

Only reverse clutch hydraulic
pressure is abnormal,

Malfunction of the il seal 4

bMalfunction of the ol seal B

Malfunction of the oil seal C

Malfunction of check ball

Clogged orifice

| Incorrect valve body installation

Only overdrive h.ydnaulin:
pressure is abrormal.

Malfurction of tha oil seal D

Malfunction of the oil seal E

Mafunction of the oll seal F

Mallunction of tha overdrive solencid valve

Malfunction of the overdrive pressure control vahve

Malfunction check ball

Clogped orifice

Incormact valve body installation
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23-59

Trouble symptom

Probabla causs

Only direct clutch hydraulic
prassura s aonormal.

Maltunction of the oil seal P

Maliunction of tha oil seal

Malfunction of the oil seal R

Malunction of the low and reverse solanold valve

Matfunction of the low and revarse prﬂaau.lra;nmnl-.rﬂw

Maltunction of switch vale

: Malfunction of fail-safe valve C

Clogged arifice

Incorrect valve body installation

Only low and reverse hydrauic
prassure is abnarmal.

Matfunctian of the oil geal |

._Mhalfun:ﬁun of the oll seal J

Maliunction of the low and reverse solenoid vahe

Malfunction of the low and reverse pressure control valve

Matunction of the switch valve

Malfunction of the fail safe valve A

Malfunction of check ball

Clogged orifice

Incorrect valve body installation

Only second hydraulic pressure
is abnormal.

Malfunction of the oil seal G

Malfunction of the oil seal H

Malfunction of the oil seal O

Malfunction of the second solencid valve

Matfunction of the second pressure control valve

Maliunction of the fail safe valva B

| Clogged orifice

Incorrect valve body installation

Only reduction brﬁka hydraulic
prassure is abnormal.

Katfurcton of the ofl seal S

Malfunction of the oil seal T

Malfunction of the reduction solanaid valve

Malfunction of the reduction pressure control vahe

Clogged orifice

 Incorrect valve body installation
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Trouble sympiom

Probable cause

Only torgue converter prassura
iz abnormal.

Malfunction of the ol cooler

Malfunction of the oil seal M

. Maltunction of the damper clutch control solenoid valve

Malfunction of tha torque converer prassure control vahe

Malfunction of the damper clutch control valwve

Clogged orifice

Incorrect vaha body installation

Pressure applied fo non
oparating alement.

Incarect transmission control cable adjusiment

Malfunction of the manuwal valve

Incarrect 1.'_-;1]1.!9 bady installation
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23-61

OIL SEAL LAYOUT

TERIPES
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AUTOMATIC TRANSMISSION — On-vehicle Service

HYDRAULIC CIRCUIT
NEUTRAL

PARKING AND

£

D@m=

Revarsa clutch
Low-reversa brake
Second brake
Underdrive cluich
Civerdrive clutch
Raduction brake cutch
Direct cluich
Accumulatar

. Check ball
10.

Damper clutch
Fall safe vale A

12, Fail safa valve B
13. Fail safa vahe O
14. Damper clutch control valve

15

Switch walva

16. Automatic transmission fluid cooler

17.
18.
18.
20.

Lubricaticn

Low-reverse pressure control valve
Sacond pressure confrol valve
Underdrive pressure control valve

TRk

. Overdrive pressure control vahe
. Reduction
. Damper ciulch control solenoid

pressure control valve
valve

. Low-reniersa solenoid vale

. Second solencid valwe

. Underdrive solenocsd vabse

. Ovardrive solenoid valve

. Reduction solanoid walwe

. Torque convarter pressure control
valve

. Regulator valve

. Manual valve

. Ol filter

. i pump

. Ol strainer

Ol fitker it im
. Baliaf vall’E: ype)

. Qil pan
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LINE PRESSURE ADJUSTMENT

1.
2,

nt
= AUTOMATIC TRANSMISSION - On-vehicle Service 23-63
n

Discharge the automatic transmission fluid, and then
remove the valve body cover.

Tum the adjusting screw shown in the illustration at left
to adjust the underdrive pressure to the standard value.
The pressure increases when the screw is turned to the
hatt,

NOTE

When adjusting the underdrive pressure, adjust to the
middle of the standard value range.

Standard value: 1,010 — 1,050 kPa

Change in pressure for each turn of the adjusting screw:
35 kPa

Install the valve body cowver, and pour in the standard
volume of automatic transmission fiuid.

Carry cut a hydraulic pressure test. (Refer to P.23-58)
Readjust the line pressure if necessary.

SELECTOR LEVER OPERATION CHECK

1.

Apply the parking brake, and shift the selector lever to
each range and check that lever moves smoothly and
is controlled.

Check if the engine starts when the salector lever is at
“N" or “P" position, and does not start at the other positions.
Start the engine and release the parking brake, Check
if the vehicle moves forward whan the selactor lever is
moved to “D" position, sport mode 1st or 2nd position,
and moves backward when moved to "R position.
Stop the engine. Turn the ignition switch to "ON", and
check if the backup lamp lluminates and the buzzer
sounds when the selector lever is moved to "R" position.
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AUTOMATIC TRANSMISSION — Transmission Control

TRANSMISSION CONTROL
REMOVAL AND INSTALLATION

Fre-remowval and Post-Installation Operation

® Ajr Cleanar Assem Removal and Instaliation

® Floor Console Box oval and Instalstion
(Fafer to GRACUP 524.)

Caution: SRS

Be careful notto su the SAS-ECU to any shocks
during removal and Installation of the transmission
conirol cable and selector lever assembly.

Ao

Transmission control cable removal
steps

. Hamess connector

AT-ECU

. Control relay

. ECU brackert

Pt

. Transmission control cable connec-

ticn

.;ransmiss.lnn contrd cable assem-
¥

=~ DO g R

Selector lever assembly removal
steps
6. ;_rgmmlsslnn control cable connac-

8, Wiring harness connector
8. Selector lever assembly
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AUTOMATIC TRANSMISSION — Transmission Control

2.

INSTALLATION SERVICE POINT
p-A-4NUT INSTALLATION
1.

Move the selector lever and the manual control lever
in the “N" position.

Loosen the adjusting nut, gently pull the transmission
control cable in the direction of the arrow and tighten
the nut.
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AUTOMATIC TRANSMISSION - Transmission Control

SELECTOR LEVER ASSEMBLY
DISASSEMBLY AND REASSEMBLY

it =L

Disassembly stepa
Fush bution

Spri
Eﬁ:lrtnEmb

Upper panal

Slider

. Lower panel

Shift switch assembly
Balt

. Arm assambly

. Bushing

. Lever case

= 00 00 2O N e G o

12. Bushing

13. Lever assambly
14. Ball

15, Lever guide
16, Spring

17. Plata

18. Lock cam
18. Bushing
20. Spring

21. Spacer

2. Bracket

"
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Shift ON OFF ON

AUTOMATIC TRANSMISSION — Transmission Control 23-67
INSPECTION
SHIFT SWITCH ASSEMBLY CONTINUITY CHECK
Switch position | Terminal Ne.
4 5 8
Shift switch ] |
(UF) OFF O—
Shift awitch oM
[DOWN) OFF —-—e
Selectswitch | ON O )
OFF O
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AUTOMATIC TRANSMISSION — Transmission Assembly

TRANSMISSION ASSEMBLY

REMOVAL AND INSTALLATION
Caution

Mounting locations marked by * should be provisionally tightened, and then fully tightened when

the body is supporting the full weight of the engine.

Pre-removal Operation

Tranemiasion Fuid Craining (Reder to FP23-46.)
Under Cover Removal

Batlery and Battery Tray Remowval

Alr Claanar Aszembly mowal

Front Exhaust Pipe Remaoval (Fefer ta GROUP 15.)
Engine Cover Removal [Refer fo GROUP 1A -

Timing Beilt.)

Removal steps

& Transmission contral cable connection

Refer to P.23-64.)

raremission fluid cooler hosas
eORnschion
Pulse generator "A" connector
Pulse generator "B connactor
. Inhibitor switch connactor

—

oo

bly connector

AT comtrol solanoid valve assem-

Posi-installation Opearation

ina Cowvar Installation (Refer to GROUP 114
— Timing Balt.)
Fgurrt Exhaust Pipe Installation (Reler ta GROUP
15.)
A Cleansr Assarnbly installation

and Ballery Tray |nstallation

Under Cover Installation
Trenamission Fluld Supplying [Reder o P.23-48)
Salector Lewer Operation Check
Spesdomater Operation Check

-

6. Vehicle speed sensor connectar
7. Transmission assembly upper part
coupling boits
B. Transmission mount bracket
p-Co 9. Transmission mount stopper
* Engine assembly supporting
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AUTOMATIC TRANSMISSION — Transmission Assembly 23-69

Lifting up of the vehicle

4Chp- p-BEo 10.
11.

12,
13.
4Dp- 14,

“40p- 15.
16.

4E» 17.

Drive shaft nut <LH.>
Stabllizer link connection
Spesd sansor clamp

Brake hose clamp

Tie rod end connactan

Lnaer sﬂr& E.T." 'nin}ﬁmmnnﬁum
Crmen: H.x

GROUP 28.)

Drive shaft <R.H.> connaection

18, Starter

19, Oil filtar covar

20. Bell housing cover

21, Centermember assambly

Fp 22. Driva plate bolts
«Fp- 23. Transmission assembly lower part
coupling bofts

Fp A« 24. Transmission assembly
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MEQOOTET

AABCDOTR

MBSS0EXE o
MBES1113

REMOVAL SERVICE POINTS
-4Ap TRANSMISSION MOUNT BRACKET REMOVAL

Jack up the transmission assembly gently with a garage jack,
and then remove the transmission mount bracket,

«4Bp ENGINE ASSEMBLY SUPPORTING

Sel the special tool to the vehicle to support the angine
assambiy.

4C)-DRIVE SHAFT NUT <L.H.> REMOVAL

Caution
Do not apply the vehicle weight to the wheel bearing
while the drive shaft nut |s loosened.

«4Dp TIE ROD END /LOWER ARM BALL JOINT

DISCONNECTION

Caution

1.

Use the special tool to loosen the tie rod end mounting
nut. Only loosen the nut; do not remove it from the
ball joint.

Support the speclal tool with a cord, etc. not to let
It come off.

Ep DRIVE SHAFT <R.H.> DISCONNECTION

1.

Insert a pry bar between the transmission case and the
drive shaft as shown to remove the drive shaft.

NOTE
Remaove tha drive shaft together with the hub and knuckle.

Caution

(1) Always use a pry bar, or the TJ will be damaged.

(2) Do not insert the pry bar too deeply, otherwise
the oil seal may be damaged.
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AUTOMATIC TRANSMISSION - Transmission Assembly 23-71

hBRRADOIT

Approx.
12.2 mm

2. Suspend the removed drive shaft with a wire so that
there are no sharp bends in any of the joints.

3. Use a shop towel to cover the transmission case not
to let foreign material get into Q.

«Fp- DRIVE PLATE BOLT/TRANSMISSION ASSEMBLY
LOWER PART COUPLING BOLTS/TRANSMISSION
ASSEMBLY REMOVAL

1. Support the transmission assembly by using a

transmission jack.

2. Remove the drive plate bolts while tuming the crank shaft.

3. Press in the torgue converter to the transmission side

so that the torgue converter does not remain on the angine
side.

4. Remowva the transmission assembly lower part coupling

bolts and lower the transmission assembly.

INSTALLATION SERVICE POINTS
p-A« THRANSMISSION ASSEMBLY INSTALLATION

After securely inserting the torgue converer into the
transmission side 50 that the value shown in the illustration
will be obtained, install the transmission assembly to the
engine.

p-E« DRIVE SHAFT NUT <L.H.» INSTALLATION

1. Install the drive shaft washer as shown in the illustration,
2. Using the special tool, tighten the drive shaft nut to the
specified torque.
Caution
Before tightening the drive shaft nut to the specified
torque, do not apply the vehicle weight to the wheel
bearing.

3. |f the split pin iz not aligned with the bolt pin hole, tighten
the nut further within 255 Nm. Then when the nearest
bolt pin hole is aligned, insert the split pin into the hole
and sacure It
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p-Cof TRANSMISSION MOUNT STOPPER
et INSTALLATION
Ao Engine sida .
mark Install the transmission mount stoppar so that the arrow points

Transmission
mauni bracket

Brackel

as shown in the lllustration.
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